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ABSTRACT
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USE OF THIS PUBLICATION

_Ifnvstructional Units

Basic Drafting: Book One includes thirteen units. Each instructional unit includes some
or all of the basic components of a unit of instruction® performance objectives, suggested
activities for teachers, information sheets, assignment sheets, job sheets, visual aids, tests,
and answers to the test. Units are planned for more than one lesson or class period of
instruction.

Careful study of each instructional unit by the teacher will heip to determine:

A. The amount of material that can be covered in each class period
8. The skills which must be demonstrated
1. Supphes needed
2. Equipment needed
3  Amount of practice needed
4. Amount of class time needed for demonstrations
C. Supplementary materials such as pamphlets or filmstrips that must be ordered
D. Resource people who must be contacted

Objectives

Each unit of nstruction is based on performance objectives. These objectives state the
goals of the course, thus providing a sense of direction and accomplishment for the student.

Performance objectives are stated In two forms: unit objectives, stating the subject
matter to be covered in a unit of instruction, and specific objectives, stating the student per-
formance necessary to reach the unit objective.

Since the objectives of the unit provide direction for the teaching-learning process, it
is iImportant for the teacher and students to have a common understanding of the intent of
the objectives. A himited number of performance terms have been used in the objectives for
this curriculum to assist 1n promoting the effectiveness of the communication among all
individuals using the materials.

Following is a list of performance terms and their synonyms which may have been used
in this material

Name Identify Describe
“Label Seject " Define
List 1n writing Mark Discuss in writing
List orally Point out Discuss orally
Letter Pick out Interpret
Record Choose Tell how
Repeat l_ocate Tell what
Give Explain

X1



N

n

Order Distinguish Construct
Arranigs Discriminate Draw
Sequence Make
List in order Buitd
Classify Design
Divide Formulate
Isolate Reprcduce
Sort Transcribe
Reduce
Increase
Figure
Demonstrate Additional Terms Usec
Show your work Evaluate Prepare
Show procedure Complete Make
Perform an experiment Analyze Read
Perform the steps Calculate Teil
Operate Estimate Teach
Remove Plan Converse
Replace Observe |.ead
Turn off/on Compare State
{D1s) assemble Determine Write
{Dis) connect Perform

Reading of the objectives by the student should be followed by a class discussion to
answer any questions concerming performance requiraments for each instructional unit.

Teachers should feel free to add objectives which will fit the material to the needs of

the students and comrnunity.

When teachers add objectives, they should remember to

supply the needed information, assignment and/or job sheets, and criterion tests. |

Suggested Activities for the Instructor:

Each Unit of instruction has a suggested activities sheet outlining steps to follow In
accomplishing specific objectives. Duties of instructors will vary according to the particular
unit; however, for best use of the material they should include the following: provide
students with objective sheet, information sheet, assignment sheets, and job sheets; preview
filmstrips, make transparencies, and arrange for resource materials and people; discuss unit
and specific objectives and information sheet; give test. Teachers are encouraged to use any
additional instructional activities and teaching methods to aid students 1n accomplishing the
objectives.

Informatiort Sheets

Information sheets provide content essential for meeting the cognitive (knowledge) ob-
jectives in the unit. The teacher will find that the information sheets serve as an excellent
guide for presenting the background knowledge necessary to develop the skill spectfied in
the unit objective.

Students should read the information sheets before the information s discussed in
class. Students may take additional notes on the information sheets.
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Transparency Masters

Transparency masters provide inforriation n a special way. The students may see as
well as hear the material being presented, thus reinforcing the learning process  Transparen
cies may present new information or they may reinforce information presented in the in
formation sheets. They are particularly effective when identification is necessary

Transparencies should be made and placed in the notebook where they will be imme-
diately availabte for use. Transparencies direct the class's attention to the topic of discus-
sion They should be left on the screen only when topics shown are under discussion.

Job Sheets

Job sheets are an important segment of each umit The instructor should be able to
and 11 most situations should demonstrate the skills outiined 1n the job sheets Procedures
outlined in the job sheets give direction to the skili being taught and allow both student and
teacher to check student progress toward the accomphishment of the skill  Job sheets
provide a teady outline for students to follow If they have missed a demonstration. Job
sheets also furnish potential employers with a picture of the skills being taught and the
performances which might reasonably be expected from a person who has had this trainmng.

Assignment Sheets

Assignment sheets give direction to study and furnish practice for paper and pencil
activities to develop the knowledges which are necessary prerequisites to skill development
These may be given to the student for completion in class or used for homework assign-
ments. Answer sheets are provided which may be used by the student dand ‘or teacher for
checking student progress

Test and Evaluation

Paper pencil and performance tests have been constructed to measure student achieve
ment of each objective listed 1n the unit of instruction  Individual test items may be pulied
out and used as a short test to determine student achievement of a particular objective This
kind of testing may be used as a daily quiz and will help the teacher spot difficulties being
encountered by students 1n their efforts to accomplish the unit objective Test items for ob
jectives added by the teacher should be constructed and added to the test

Test Answers

Test answers are provided for each unit  These may be used by the teacher and/or
student for checking student achievement of the objectives
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TOOLS, MATERIALS, AND EQUIPMENT LIST

Standard triangies

Compass

Divider

Protractor

Irregular curve

Drafting machine paralle! bar
Adjustable triangle

V track drafting machine
Elbow drafting machine
Sheet of vellum without a watermark
Nonabrasive hand eraser
Drawing pencil with soft lead
LLead holder or pencils

Lead pointer

Drawing paper or media

Pencil pointer

Paper towel or cleaning cloth
Braddock Rowe triangle
Drafting machine or parallel bar
Drawing surface

Ames type lettering guide
Scale or lettering guide
Drafting tape

Horizontal machine scale
Vertical machine scale
Scale wrench

Hex wrench
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‘ BASIC DRAFTING: BOOK ONE

INSTRUCTIONAL/TASK ANALYSIS

JOB TRAINING: What the RELATED INFORMATION. What
Worker Should Be Able to Do the Worker Should Know
(Psychomotor) {Cognitive)

SECTION A--UNIT |: INTRODUCTION TO DRAFTING

1. Terms

2. Arecs of specialization

3. Job descriptions

4. Advantages and disadvantages
5 Minimum qualifications

6. Important personel traits

7. Abbreviations

. 8. Develop an organizational chart
UNIT II: GENERAL SATETY
1. Terms
2. Safety responsibihit'as
3. Safety hazards

4. Maintaining a clean and
orderly snop ’

5. Personal safety

6. Electrical accidents
7. Electiical tools

8. Firetriangle

9. Accidents

. 10. Subscribe to s'udent safety pledge

»
N |
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JOB THRAINING What the RELATED INFORMATION What .
Worker Should Be Able to Do the Worker Should Know
{Psychomotor) {Cognitive)
UNIT Il BASIC TGOLS AND LINES
1. Terms

2. Standard triangles

3. Compasses
4 Dividers

5 Curves

6. Templates

7. Maintenance and care

8 Pencils

9 Types of lines

10 Widths of linework

11 Lead, plastic lead and ink

12 Draw lines on a drawing mfolum

13 Sharpen a compass lead

14  Duvide a circle into 24 parts

15  Use o compass to draw circles and arcs
16. JJse a divider

17 Measure angles with a protractor

18 Use an irreqular curve to construct a curved
hine

UNIT IV MAJOR EQUIPMENT

1 Terms

Parallel bar

Adjustable triangle
Ethow drafting machine

V track drafting machine

S O e W

Maintenance and cdre

7 Electric erasing machine .




JOB TRAINING. What the RELATED INFORMATION* What

Worker Should Be Able to Do the Worker Should Know
{Pshchomotor) (Cognitive)
8 Operate a parallel bar
9. Ope :an adjustable triangle
10. Mea ... 2 angles
11 Make adjus*ments to a V track drafting
machine
2 Make adjustments to an elbow drafting
machine
UNIT V' APPLYING FOR A JOB
1 Terms
2 Locating job openings
3 Personal Interviews
4. Methods
5 Items needed
6  Write a resume
7 Wnite a i~tter of application
8 Complete an employment application form
3 Prepare a personal portfolio
10 Practice irsiterview questions
11 Make an appointment by phone
12 Wnite a follow up letter
13. Evaluate a job offer
14 Com.are job opportunities




JOB TRAINING: What the RELATED INFORMATION- What
Worker Shouid Be Able to Do the Worker Should Know
{Psychomotor) {Cognitive)

SECTION B--UNIT |. MEDIA
1 Terms
2. Papers
3. Paper surfaces
4. Transparentizing
5. Tracing cloth
6. Polyester drafting film
7. Scribe cost
8 Distribution of costs
9. Standard media sizes
10. Media roll sizes

11 Determine the felt side of vellum without
a watermark

UNIT Il LETTERING
1. Condensed and extended
2 Boldface and lightface
3. Letter selection
4. Forming letters
5 Guidehnes
€ Spacing .
7 Lettering instruments
8 Select and sharpen lead
9 Operate a Braddock Rowe triangle

10 Operate an Ames type lettering guide

11 Construct vertical Gothic lettering and
numerals




. JOB TRAINING: What the RELATED INFORMATION What
Worker Should Be Able to Do the Worker Should Know
(Psychomotor) (Cognitive)

12. Construct inchined Gothic lettering and
numerals

13 Construct vert:cal lowercase Gothic
lettering

14. Construct inclined lowercase Gothic
lettering

15 Prepare vertical and inclined lettering
exercises

UNIT {11 REPRODUCTION
1. Terms

2. Blueprint machines and
processes

3 Diazo dry and wet print
processes

Erasing chemicals

4
5. Linework density
6. Elements of microfilming
‘ 7 Reproducibles
8 Paste up drafting
9 7App||ques
0

Drawing control system

11 Storage of drawings and prints
12 Make’bluelme or blackline prints
13. Operate a biueline machine
UNIT IV- DRAWING SHEET LAYOUT
1. Terms
Types of working drawings
Title blocks
Revision blocks

Parts lists

o s W N

Supplementary blocks

.’ 7 Compiete a title block sheet .

xxu] )




JOBTRAMING What the JELATED INFORMATION: What .
Worner ahe sid Be Able to Do the Worker Should Know
{Psychamotor) (Cognitive)

UNIT V: ARCHITECT'S SCALE USAGE

1. Terms

2 Architect's scale
3. Shapes of scales
4. Scale ratios

[oa

Interpret 1/16 and 1/32 graduations
on a full size scale

6 Read architect's scale at full scale ratio
12" = 1..0"

7 Read architect's scale at scale ratio
6“ = 1‘.0”

8 Read architect's scale at scale ratio
3” - 1' O"

9 Read architect’s scale at scale ratic
1172 =1'0"

10 Measure lines
UNIT VI: CIVIL ENGINEER'S SCALE USAGE

1. Terms
2. Civ I engineer's scale
3 Shapes of scales
4. Scale graduations

5 Read scale using 1" = 10"

6. Read scale using 1" = 20’

7  Read scale usiny 1" = 30

Read scale using 1" = 40'

9  Redd scale using 1" = 50'

10. Read scale using 1" = 60'

11 Measure lines

&
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JOB TRAINING: What the RELATED INFORMATION: What
Worker Should Be Able to Do the Worker Should Know
{(Psychomotor) {(Cognitive)

10.

1.

UNIT Vii: MECHANICAL ENGINEER'S SCALE USAGE
1 Terms
2 Mechanical engineer's scale
3 Shapes of scales
4. Scale ratios
Read scale usingratio of 1" = 1"

Read scale using ratio of 1/2" = 1

Read scale using ration of 1/4" = 1’
Read scale using ratio of 1/8" T
Measure lines
UNIT VIII METRIC SCALE USAGE
1. Terms

2. Metric scale

3. Rules for usage

4. Scale graduations

Read scale at ratio of 1 1

Read scale at ratio of 1 2
Read scale at ratio of 1:5
Read scale at ratio of 1:25
Read scale at ratio of 1:33 1/3
Read scale at ratio of 1:75

Measure lines

s




‘ INTRODUCTION TO DRAFTING
UNIT |

UNIT OBJECTIVE

After completion of this unit, the student should be able to define drafting, select areas of
specialization within the drafting profession, and name areas in which adrafter and a drawing
will be evaluated. The student should also be able tp develop an organizational chart for-a
typical engineering department. This knowledge will be evidenced by correctly performing
the procedures outlined in the assignment sheet and by scoring 85 percent on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the student should be able to:

1. Match terms related to drafting with their correct definitions.

2. Write a definition of drafting.
3. Select areas of specialization in the drafting profession.
4. List industries that employ drafters.

‘ 5. Name related ocupational fields that employ drafters.
6. Match job descriptions with their correct job titles.

7. Arrange in order the sequence for the completion of drafting work.

8. Match job classifications within a manufacturing structure with their cor-
rect definitions.

9. Distinguish between the advantages and disadvantages of a drafting occupa-
tion. )

10. Select minimum qualifications for a drafter trainee, drafter, designer, li-
censed engineer, and licensed architect.

11. Select personal traits that are important for a successful drafter.

12. Select five related skills important fot a successful drafter.

1X  Name areas in which a drafter will be evaluated.

14. Name areas in which a drawing will always be evaluated.

15. Define the abbreviations of professional drafting organizations.

16. Name advantages enjoyed by drafters who join a professional organization.

. 17. Cevelop an organizational chart for a typical engineering department.

ERIC o
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INTRODUCTION TO DRAFTING
UNIT |

SUGGESTED ACTIVITIES

Provide student with objective sheet.

Provide student with information and assignment sh-ets.

Make transparencies.

Discuss unit and specific objectives.

Discuss information an}assiqnment sheets.

Take students on a field trip to visit an industry related to drafting.

Encourage students to interview a person who works as a drafter and report
their findings to the class, .

Disc 1ss in detai! the advantages and disadvantagas of being a drafter.

Invite speakers who have experience in various drafting fields to speak to the
class about their jobs.

Provide a list of drafting vocabulary words.
Discuss appropriate student organizations such as VICA.

Give test.
INSTRUCTIONAL MATERIALS

Included in this unit;
A. Objective sheet
B. information sheet
C. Transparency masters
1 TM 1--Types of Drafting
2. TM 2--Drafting Industries
3 TM 3-Typical Organizational Chart

D Assignment Sheet #1-Develop an Organizational Chart For a Typical
Engineering Department

b 1)
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E. Answers to assignment sheet

F. Test

G. Answers to test ‘
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. . INTRODUCTION TO DRAFTING
‘ UNIT |

INFORMATION SHEET

I Terms and definitions

A. Technical--Having to do with the practical, industrial, or mechanical
arts or the applied sciences

B. Technician-A specialist in the technical details of a particular subject

C. Engineering-The application of science and mathematics in making
structures, machines, products, systems, and processes useful to human-
ity )

D. Craftsworker-A skilled worker who practices a trade; a specialist in
an area of construction or manufacturing

E. Cartography-The art of map making

F. Estimating-Cataloging and pricing all materials needed to build a

- product “

. 1. Definition of drafting--The process of taking the ideas, sketches and specifications

of designers and engineers and preparing drawings to scale, using standard symbols

and approved drafting techniques so that a product can be made

¢, Areas of specialization in the drafting profession (Transparency 1)

A. Machine

B. Structural

C. Piping

D. Electrical

E. Aircraft

F. Architectural

G. Pressure vessel

H. Electronic

t.  Civil

J. Computer graphics

‘ K. Sheet metal -
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INFORMATION SHEET

IndUstites that empioy drafters { Transparency 2|

s

A. Transportstion industries
Qi industries
Construct:on industries

Topographic industries

)

Communications industries

Pipeline industries

DM MmO o W

Matenal fabrication industries
N

=

Electnical industries
. Mintary related industries
Related occupational fields that employ drafters

A Esumatng--Cost analysis

B. In;spection-Qualty control ' )
C. Model fabrication -

D  Surveying

€.  Engineering aid -

F. Sales Dratungequinment and reproducn.on ‘
G Technical illustration .

H  Cartography
Job descriptions and job titles
A Trawree
Y Trases or copies dravwvings made by pthers

2. K.ouses dravengs working from imstiuctions

3. Repavs or radraws damaged drawings
! g J

B Jumeor ey feer
-

1T (e te gt osesthrawe sy,
=

- 2. Ma, make simplie detail and asserroly drawanas

PRY
b \ J
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7 INFORMATION SHEET

\
C. Dratter ‘\\ . . .
1. Draws detail and assembly drawings \\
- 2. Works with refetence material \
3. Makes routine calculations b
4. Takes field rotes
D. Senior drafter v v
1. Handles desigr.\ drafting detail assignr;\ents
2. Exercises considerable judgment in layout
3. Mgkes or revi.ows many calculations |

E. Checker

— . -

N
1. Checks ali finai drawings for errors

2. Isdirectly responsible for errors
3. Routes drawings through the depirtrnent \
F. Junijor designer

1. Works-from engineering notes and specifications
2. Does calculations ) . .

' . |
3. Has sorne supervisory duties ~ '
i

4. Handles complete design assignment with minimum supervisi}bn

‘G. Senior designer

e

1. Works with engineering staff

o

2. Works wjth mathematics, strength ‘of materials, gear ratios, and
drive sysiems !

. . !
3. Generally, will have a college degree in engineering_Pr drafting
technology : : o

4. May coordinate production deadlines, cost analysis, a»‘d generally
manage the drafting department :

z’

|

| ‘ N

. ‘o H

. |
|

|
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INFORMATION SHEET

H. Chief Drafter

1. Responsible for all draiting in a company

o
2. Incharge of hiring and firing
3. Sets work schedules, company drafting standards, and work loads

4. Respansible for budgeting and purchasing for the needs of draft.
ing department

Sequence for the completion of drafting work
Preliminary design layout and rough sketches

Set of working drawings with materials list and specifications
Check

Correctic;ris

Engineer's approval

Drawing release

6 m m O O @ »

Prints rnade and sent to fabricators

Revisions (when necessary) Y

Job classifications within a manufacturing structure

A. Engineers--Design, management

B. Technicians--Development, drafting

C. Craftworkers-Productian, skilled trades

Advantages and dis;dvantages of a drafting occupation

A. Advantages . v
1. Clean indoor working conditions.

Open job market

Lots of overtime available “

—

Senise of self-satisfaction and pride

Stepping stone for higher paying occupations . -

I T

Variety of challenging assignments

. .

.
” . P
.
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INFORMATION SHEET

8. Disadvantages

1.

N o o s BN

Confinement to one area

Long hours at times of peak production
Responsible to both management and production
Rigid accountability for accuracy of work
Knowledge of many technical fields required
Very littie physical exercise

Rigid time limits for doing work

X. Minimum qualifications for a drafter trainee, drafter, designer, licensed engineer,
licensed architect

A. Drafter trainee

1. High school diploma, or be successfully working toward one
2. Course work in vocational drafting with average or better grades
3. One year of algebra and one year of geometry
4. Good character references
5. Good school attendance record
8. Drafter
1. High school diploma
2. Two or more years of vocational drafting with average or better
grades -
3. (One year of algebra and one yedr pf gyeometry
4. Good character references
5. Successful completion of an in-company training period‘ __,/
(NOTE: In some companies this could be as long as one year as
trainee.)
C. -Desngner
1. Associate degree in technical area
2. Minimum five years drafting experience in a specialty' area
3. Good work credentials

RN
Y-y,
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INFORMATION SHEET .
D. Licersed enginees
1 Degree wn enginaening (five yeats cotleqged
4 .
2. Successtu!l completion of state exanmnation for engineening spe-
Clality darra
3. Successtul completion of apprenticestup  under  heensed  engineer
. . ‘
E. Architect
] 1. Degree i architectural atea (six vears coliege)
2 Successful compietion of three year apprenticeship under licensed
architect ‘ *
3. Successful completion of state exaniunation
(NOTE: These immimum requaements may vary for various states
and for sanous draft'ng occupations but can be considered o5 a
general description.)
X1, Personal traits that are unpottant for a suceossful drafter
A Listens to and follows istiactons wie y
B Punctun
\
C  Dependavie and religb
D.  Abie t0 gaccept consauchive ©ritu s,
£ Suceess oriented wilingness to continde educ.ion
F.  Abibity f0 it aetly and work patiently gt detaled work for long
hour«
G Mt e able towanr' vl ocoh others
X1} Related sk by nmport o8y s oae e bdian
A Speer!
B Opes st dratimn oo mest 0 ety
C. flarugraeste oy
D C(J’YH“H"& N L NTE LN 'S
[ O R I T A R T . Oty " , o
[
F rﬂat Lk
~,
v}
Q .

Aruitoxt provided by Eic:
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‘ INFORMATION SHEET

G. Ability to visualize three-dimensional objects recorded on a two dimen-
sional plane

H. Ability to do neat legible lettering
.  Ability to use alphabet of lines '
X1, Areas in which a dratter will be evaluated
A. Speed
B. Accuracy
C. Completeness
D. Ability to get along with other;
E. Ability to work unsupervised
F. Wasted materials and man hours
Xiv. Areas in which a drawing will always be evaluated
. A. Accuracy
B. Linework
. C. Lettering
.D. Neatness
E. Dimensioning
F. Reproducibility

XV. Abbreviations of professional drafting organizations and their meanings

A. AIDD--American Institute of Design Draftsmen

B. SME--Society of Mechanical Engineers '
SPE--Society of Professio/nal Engi;aeer;
AlA--American Institute of Architects

c

o

E. NHBA--National Home Builder's Ass'ociation (local association)
—F

Conditioning Engineers

. . ASHRAE--American Society of Heating, Refrigerating and Air-




A

INFORMATION SHEET

XVI. Advantages erijoyed by drafters.who join a professional organization
A. Helbs them keep up with new trends within a specialty area

B. Allows them to maintain contacts within the industry for job openings
and business trends

C. Potential library of reference materials

(NOTE: Some organizations publish standards and reference materials
for their trade area.) .

D. Certification credentials offered by many professional orgamzationi

(NOTE: Many of these credentials are recognized nationally. These can
be extremely important if a person wants to change localities within
the United States.)

’

'll
U~)
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TYPES OF DRAFTING

, | Machine

Structural
Piping
Electrical .
Aircraft

. Architectural

Pressure Vessel
Electronic

Civil

1 0 . Computer Graphics
11 .Sheet Metal
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DRAFTING INDUSTRIES

1. Transportation Industries

2. 01l Industries

3. Construction Industries

4. Topographic Industries

5. Communications Industries
6. Pipeline Industries

7 . Material - Fabrication Industries
8 Electrical Industries

9. Military Related Industries
) |




, s
Typical Organization Chart - -
/
o Chief Drafter
Senior Designer Senior Drafter
; (Engineering) Checker (Drafting)
\ 1 . [#m]]|[#2 |
Cost - Technical Jig and : | : I
l ‘Analysis Design llustration Fixtures Details | [Reproduction
r : 1
5 Trainee
|
| ' "
i Squad Leader Squad Leader
(Junior Designer) (Drafter)
Drafter Drafter Drafter Metal Junior Junior |[ Junior |
#1 #2 - #3 Drafter #1||Drafter #2| Drafter #

viL-1a

La XA
@ - )
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. ‘ ' INTRODUCTION TO DRAFTING
UNIT |

~

| ASSIGNMENT SHEET #1-DEVELOP AN ORGANIZATION CHART
FOR A TYPICAL ENGINEERING DEPARTMENT
Procedure:
1. Determine the aress of responsibility within the given department
2. Determine the ]ob titles for the various individuals within the department
3. Prepare a block diagram sketch of the various supervisor's in the department

Example:

DEPT. HEAD _

SENIOR ENGINEER CHECKER SENIOR DRAFTER

N e
\

(NOTE: All individuasls wiih similar responsibilities will be shown in a straight line
across the chart.) :

)
\\’




ASSIGNMENT SHEET #1

4. Continue down the chain of command on the sketch until it includes every job title
within the department

=~ -

Example:
DEPT. HEAD
SENIOR DRAFTER CHECKER SENIOR ENGINEER
JUNIOR JUNIOR
ORAFTER DESIGNER DESIGNER
{
JUNIOR .
DRAFTER TRAINEE ’

(NOTE: Normally, squares are use to represent positions within a department, and
circles to represent positions or components not in the department.)

5. Complete the sketch with all flow lines between blocks.

(NOTE: Charts are not to scale but care must be taken to keep all squares in pro-
portion and to ailow enough room for iettering within the square.)

.




‘ ASSIGNMENT SHEET #1

-

Problem: ’
Deveiop 8 sketch of an organizational chart showing the flow of authority for a typical
mm m';" ::;f; fot:v .W 3. Get your sketch approved by your
Name of Corporation: Utility International
Personnel:

1. One Chief Dratter v X

Two Senior drafters, one in cherge of drafting, one in charge of engineering

One Checker, who reports directly to chief drafter and is equal to senior drafters

Two squads of three ]unio; drafters, one squad is in o@wim

Two drafters who serve ss squad leaders, one in engineering, one in drafting

o o a2 LN

Two trainees, one in enginesring, one in drafting, who report directly to squad
feaders

LIRS
LV s




INTRODUCTION TO DRAFTING
UNITI ‘ _ -

ANSWERS TO ASSIGNMENT SHEET #1

*ORGANIZATION CHART

CHIEF  DRAFTER
r']

SENIOR DRAFTER CHECKER ’ SENIOR DRAFTER

(

TRAINEE TRAINEE

J'PN LA JUNIOR
DRAFTER DRAFTER

JUNIOR JUNIOR JUNIQR JUNIOR
ORAFTER "ORAFTER DRAFTER DRAFTER

UTILITY INTERNATIONAL CONr
ENGINEERING DEPY
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INTRODUCTION TO DRAFTING ‘
UNITI { ) -
NAME \

TEST
1. Match the terms on the right with their correct definitions.

a. Cataloging and pricing all materials needed to 1. Technical
build a product

2. Engineeri
b. The application of science and mathematics in n "8
making structureg, machines, products, sys- 3. Technician
tems, and . useful to humaoity : '
- 4. Craftsworker
. ¢. A skilled worker who practices a trade; i
a specialist in an area of construction or 5. Cartography
manufacturing
6. Estimating
d. Having to do with tho practical, mdustrial or.
. ‘mechanical arts or the applied sciences -
/

e. The art of map making

3

f. A specialist in the technical details of a parti-

culey subject
2. Define drafti

4

3. Select areas of specislizatlon in the drafting profession by placing an “X" in the
sppropriate blanks,

. Pipfng

_____b. Aircraft : .
c. Politfcal science |

_____d. Ejectronic

_____e. Architectural

f. Sheet metal . S

~a
[N




4. List six industries that employ drafters.

2 ' d.
b. E e.
c : f.

5. Name five related occhpational fields that employ drafters.

d.

e

6. Match the job titles on the right with their correct descriptions.

a. Traces or copies drawings made by others; 1. Trainee
revises drawings, working from instruc-
tions and repairs or redraws damaged dGraw- 2. Junior dratter
1ngs.

3. Senior drafter
b Checks al' final drawings for errors, is directly

responsible for errors and routes drawings 4. Checker
through the department
5. Junior designer
¢. Handles design drafting detai assignments,
exercises considerable judgment in layout and 6. Senior designer
makes or reviews many calculatrons,
7. Chief drafter
d Works with engineering staff; works with
mathematics, strength of materials, gear 8. Drafter
ratios, and drive systems; generally, will have
a college degree in engineering or drafting
technology, and may coordinate production
deadlines, cost analysis, and qgenerally manage
the crafting department

e. Works from enginecring notes and speci-
fications, does ca'culations, has some super-
visory duties, and handles comnplete design
assignment with munimuIm supervision

f Responsible for all draft:ng in a company; in
charge of hiring and firing; sets work sched-
ules, company drafting standards, and work
loads, and responsible for budgeting and
raprchasing for the needs of drefting depart
ment
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g. Cor.ects and revises drawings and may make
simple detail and assembly drawings

h. Draws detail and assembly drawings, works
with" reference material, makes routine
calculations and takes field notes.

7. Arrange in order the sequence for the completion of drafting work by placing the
correct sequence number in the appropriate blank. -

a. Revisions

b. Check

c. Preliminary design layout and rough sketches
d. Prints made and sent to fabricators

e. Corrections

f. Engineer's approval

g. Drawing release

h. Set of working drawings with materials list and specifications

8. Match job classitications within a manufacturing structure withe their correct defini-

tions. o -
a. Design, management 1. Technicians
b. Production, skilled trades ‘ 2. Engineers
c. Development, drafting 3. Craftworkers

9. Distinquish between advantages and disadvantages of a drafting occupation by placing
an "X" by each statement that is an advantage.

a. Clean indoor working conditions

b. Open job market

c. Confinement to one area

d. Longhours at times of peak production

e. Responsibtle to both rnanagement and production
f. Variety of tHallenging assignments

g. Stepping stone for higher paying occupations

h. Rigid accountabrhty.for accuracy of work

1. Knowledge of many technical fields required

3




i Lots of overtime avaliable

k. Very lintle physical exercise !

-—

I. Sensu of setf satisfaction and pride

10. Select minimuni qualitications for a drafter trainee, drafter, designer, licensed engineer,
and .censed architect by matching their qualifications with the job title on the right.

_____a. 1) High schoot diploma, or be success 1. Designer
. fully working toward one
2) Course work in vocational dratting 2. Architect
with average ot hetter grades
3) One year of algebra and one year of 3. Crafter trainee
geometry
4) Good character references 4. Drafter

5) Good school attendance record
5. Licensed engineer
b. 1) High school diplomd
2) Two or more years of vocational drafting
3) Successful completion of an in-company
v aiing period

¢ 1) Associate degree in technical area
T 2) Mimimune five years drafting experi-
ence 'n o specialty areq
3) Gouod work crerientials

d 1) Degree m engineering
2} Sucressiul completion of stute examina-
ton  for enginearing specialty area R
3 Sac\us.sful compleuon of apprenticestup ,
under iicensed enginegr

¢. |} Degree in architectural area
21 Sucressful  completion of three-year
apprent.cestip under licensed architect
3) Successful completion of state examina-
tion

11. Select personal traits that are imnortant for a successfu! drafter by placing an “X" in
the approprniate blanks.

a. Listens to and follows instructions well
b Ability to not listen tu constructive criticism

c. Willingness to be satisfied with present education

d. Punctuai

——— s

e. Must be able to work well with others

Aruitoxt provided by Eic:
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. 12. Select five related skills important for a successful drafter by placing an "X" in the
appropriate blanks. -
a, ,Speed '
. b. Operate machinery

c. Manual dexterity

d. Communication skills

e. Do survey work

f. Math skills

g. Operate drafting equipment correctly

13, Name five areas in which a drafter will be evaluated.

o - s

14. Name five areas in which a drawing will always be evaluated.

d.

15. Define the abbreviations of the professional drafting organizations listed below.

a. NHBA
b. SME
c. ASHRAE
d. AIDD
. e. AlA
¢
Q .~




16. Name three advantages enjoyed by drafters who join a professional organization.

b.

c

17. Develop an organizstions! chart for a typical engineering department.

(NOTE: If this activity has not been accomplished prior to the test, ask your instructor
when it should be completed.)
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| . INTRODUCTION TO DRAFTING
i UNIT !
‘ *
ANSWERS TO TEST
1. 2. 6
b. 2
c 4
h d 1
e 5
4 f. 3

2. The process of taking the idess, sketches and specifications of designers and preparir'vg

( drawings to scale, using standard symbols and approved dra@g techniques %0 that 8
. product can be made
3. a,b,d,e,f

4. Any six of the following:

Transportation industries

Qil industries

Construction industries

Topographic industries

Communications industries

Pipeline industries

Material fabrication industries

Electrical industries )
Military related industries

~To ~eQanOow

5. Any five of the following:

a.  Estimating--Cost analysis
b. Inspection--Quality control
¢. Model fabrication
d. Surveying
e. Engineering aid
f. Sales--Drafting equipment and reproduction
g. Technical illustration
h. Cartography

6. a 1 e 5

“ b 4 f. 7
c 3 g 2
d 6 h. 8

7. a. 8
b. 3
c 1
d 7
e. 4
f. 5
g 6

® 8




10.

1"
12.
13.

14.

15.

16.

17.

s 2 v

b. 3

¢ 1 b 9

s, 0,f9it

a 3 '
b. &

e 1

9 §

e 2

.v cv d' fvg

Any five of the following:

o Q0TS

Speed

Accuracy

Completeness

Ability to get along with others
Ability to work unsupervised
Wasted materials and man hours

Any five of the following:

o

-0

~®s Q0D

Accuracy
Linework
Lettering
Neatness
Dimensioning
Reproducibility

National Home Buiider's Association
Society of Mechanicai Engineers

American Society of Heating, Refrigerating
and Air-Conditioning Engineers

American Institute of Design Draftsmen
Society of Professional Engineers
American institute of Architects

Any three of the following:

a.
b.

c.
d

Helps them keep up with new trends within a speciality area

Allows them to maintain contacts within the industry for jobopenings and busi-
ness trends

Potential library of reference materials

Certification credentials offered by many professional organizations

Evaluated to the satisfaction of the instructor

r
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1.
2

o 0~

10.
1.
12.

13.

14.

. 15.

————GENERALSARETY ———
UNIT I}

UNIT OBJECTIVE

After completion of this unit, the student shouid be able to list ressons and select rules for
maintaining a clean and orderly drafting classroom. The student should aiso be able to list
ten .specific rules for personal safety and describe the steps to be followed in ggse of an
accident. This knowledge will be evidenced by correctly performing the procedures outlined
on the assignment sheet and by scoring 100 per cent on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the studént shouid be able to: .

Match terms reiated to general safety with their correct definitions.
Select safety responsibilities of school, instructor, and student. -

Distinguish between safety hazards involving classroom environment and class-
room equipment.

List two reasons for maintaining a clean and orderly drafting classroom.
List six steps in maintaining a clean and orderly shop.

List ten specific rulesor personal safety in the drafting classroom.

List five potential hazards of misusing electricity.

List three major causes of electrical accidents.

List four safety rules for using electrical tools.

Match the classes of fires to the correct definitions.

Label the three oom:;ononts of the fire triangle.

Match the types of fire extinguishers with their operation and the class of fires
they are intended to extinguish. .

List the two classes of fires that might be encountered in a typical drafting
classroom. . . —

List six steps to be followed in case of an accident in the classroom.

indicate a willingness to work safely by subscribing to the student safety pledge.
f
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GENERAL SAFETY
UNIT |

SUGGESTED ACTIVITIES

Y
Provide student with objective sheet.

Provide stu,dont with information and assignment sheets.

Make transparencies.

Discuss unit and specific obiactivo:

Discuss information and assignment sheets.

Show a safety film.

invite fire department representative to give a taik on fire safety.
Discuss evacuation pian.

Have a fire and disaster drill.
Have an accident victim address the class.
Have & paramedic/nurse visit the class and give lecture on first aid.

Give test.

INSTRUCTIONAL MATERIALS
included in this unit:
A. Objective sheet
8.  Information sheet
C. Transparency masters
1. TM 1-- Do Not N_Iisuse‘ Electrical Tools /

2. TM 2--Use Trimming Shears, Paper Cutters, and Metal Straight Edges
Properly and Only for intended Purposes

(&)

TM 3--Handle Sharp, Pointed instruments With Care
TM 4--Avoid Horseplay

TM 5--Keep All Four Feet of Drafting Stools on Floor

e o -

TM 6--Use Both Hands to Raise and Lower Drafting Table Tops




. TM 7 -Use Reproduction Equipment With Proper Care
8. TM 8--Do Not Throw Any Objects

9. TM 9-Tag Any Defective Electrical Equipment With a "Do Not Use"
Tag

10. TM 10--Foliow All Rules and Regulations of the School Completely
11. TM 11--Potential Results of improper Usa‘go of Electricity
12. TM 12-The l(;iro Triangle
13. TM 13--Know Your Fire Extinguisher
D. Assignment Sheet #1--Subscribe to the Student Safety Pledge
E. Test
F  Answers to test
References:

A. The ABC's of Fire Protection. Belleville, New Jersey: Kidde Portable Extin-
guishers/Waiter Kidde and Co., inc.

B. An Accident Prevention Program for School Shops and Laboratories. Wash-
ington, D.C.: Office of Education/U.S. Departraent of Heaith, Education,
and Welfare,

C. Federal Register. Vol. 36. Number 105. Part |l. Department of Labor,
May 29, 1971,

D. Safety Practices and Procedures in School Shops. Division of Vocation-
al Educanion/New Jersey Department of Education.
— Y

A Look at Service Safety. Tecumseh, Michigan: Tecumseh Products Co.

m

sl

Robert F. Noli, "Safety in the Drafting Room; Safety Education Data
Sheet #95, "Chicago, IL 60611: National Safety Council.

Additional materials:

A. Film- "Housekeeping Means Safekeeping.” 146-009. Journal Films, 930
Pinter Avenue, Evanston, IL 60202,

B. Fiim- "Stop a Fire Before it Starts." 146-024, Journal Films, 909 Diversey
Parkway, Chicago, IL 60614.




‘ GENERAL SAFETY
UNIT 11

INFORMATION SHEET

R Terms and definitions

A. Safety--State or condition of being safe; freedom from danger, risk, or injury

\ B. Accident-Any suddenly occurring, unintentional gvent which causes injury
\ or property damage ,<
-
N C. First aid-immediate, temporary care given the victim of an accident or

sudden iliness until the services of a physician can be obtained
D. Hazard-A potential source of danger
1. Safety responsibilities of school, instructor, and student

A. School

1. Provide adequate facilities, including a classroom large enough to
accommodate students without crowding

‘ 2. Provide modern, up-to-date equipment and working conditions
3. Provide adequate facilities for good iighting and temperature controls
8. Instructor .

1. Provide a well-organized, progressive instructional program that chal-
lenges ali students, thus eliminating free time when horseplay and
unsafe acts commonly occus

2. Provide a well-planned cleanup program with individual assignments

(NOTE: It's a good idea to rotate cleanup duties weekly.)

3. Provide adequate instruction in the safe use and proper care of all
drafting and reproduction equipment

4. Provide plans for students to foliow in emergency situations

5. Provide an accident reportmg system whch insures fast and efficient
help in case of accident
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INFORMATION SHEET

C. Student

1. Be ros;;onﬂble for own area and equipment and see that it is kept
clean and in good working condition

2. Beport any safety hazard to instructor immediately
3. Do not abuse or misuse any piece of equipment in the classroom
4. Conduct oneself in a manner conducive to safe practice
1. Safety hlzards‘involving classrooma environment and classroom equipment
A. CIassreom environment
1. Narrow aisles “

2. Poor lighting

NS

3. Crowded conditions

e

4. Lack of storage area

5. Poor maintenance of facility

6. Misuse of extension cords y

B  Classroom equipment } L
” /
Desks and drafting tables with sharp corners and adjustable tops

—

Reproduction equipment (improper handling)

2
3. Electrical outlets and electrical equipment
4, Paper cutters and trimmers
Iv. Reasons for maintaining a clean and orderly drafting classroom
A. To provide the satest working conditions possible

8. To provide working conditions as near as possible to what will be found in
industry

(NOTE: Because mary industry representatives and potential employers
visit drafting programs in session, a clean and orderly classroor: 1s an impor-
tant public relations tool.)




VI.

INFORMATION SHEET

Steps in maintaining a clean and orderly shop

A.

o o

F.

-

Arrange desks and drakting tables to permit safe, efficient work practices anJd
ease of cleaning

Store materials and supplies in safe, secure places
Keep working stations clean and free of debris
Keep floors clean and free of obstacles

Have sufficient brooms, brushes, and other housekeeping equipment readily
available

-

Develop procedures for cleanup and follow them on a daily basis

Specific rules for personal safety in the drafting classroom

A

Do not misuse electrical tools (Transparency 1).

(NOTE: Report all electrical failures immediately.)

Use trimming shears, paper cutters and metal straight edges only for in-
tended purposes (Transparency 2) .

(NOTE: Do not remove guard from paper cutter.)

Handle sharp, pointed instruments with care (Transparency 3)

(NOTE: Never throw a compass or a divider.)

Avoid horseplay (Traqsparency 4)

(NOTE: More dccidents result from horseplay than any other single cause.)
Keep all four feet of drafting stools on the floor (Transparency 5)

(NOTE: Leaning back and tilting a drafting stool is a dangerous practice.)
Use both hands '!o raise and lovier drafting table tops (Transparency 6)
(NOTE: Be prepared to hold table top as control rod knobs are loosened.)

Use reproduction equipment with proper care and only after instruction
in its use and with the instructor's permission to use it (Transparency 7).

(NOTE: Means must be provided for eyewash equipment.)




INFORMATION SHEET .

H. Do not throw any object (Transparency 8)

I Tag any defective electrical equipment with a "Do Not Use" tag and turn it
in to instructor (Transparency 9)

J.  Follow all rules and regulations of the school (Trinsparency 10}~

VIl.  Potential hazards of misusing electricity {Transparency 11)
A. Electrical shock ' )
8 Ruinec_! equipment
C. Fire
P Hospitalization
E. Death
Vil Major causes of electrical accidents

\ A. Carelessness
—/

8. Poor equipment maintenance
C. Equipment not grounded properly
IX.  Safety rules for using electrical tools
A. Use three wir’g, grounded equipment
. (NOTE: Ne\;er cut ground prong from a plug.) “
B. Use proper size electrical cord
C. Do not use frayed or damaged cords
D. Stand on dry nonconductive surfaces
X. Classes of fires
A. Class A--Fires that occur in ordinary combustible materials
Examples: Paper, wood, rags, and rubbish

B. Class B--Fires that occur with flammable hquids

Examples: Gasoline, 01l, grease, paints, and thinners

-
~
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INFORMATION SHEET

Class C--Fires that occur 1n or near electrical equipment

Examples: Motors, switchboards, and electrical wiring
Class D--Fires that occur with combustible metals

Example: Magnesium

Components of the fire triangle (Transparency 12)

A,

B.

Fuel- Any combustible material

Heat--Enough to raise the fuel to itsignition temperature

Oxygen--Necessary to sustain combustion

(NOTE: To produce fre these three elements are necessary and must be

present at the samg time. If any ore of the three is missing, a fire cannot be
started With the removal of any one of them, the fire will be extinguished.)

Types of fire extinguishers, therr method of operation, and the classes of fires
they are intended to ext:nguish (Transparency 13)

A.

D.

Pressurized water -Operates usually by squeezing a handle or trigger, used on
Class A fires b

Soda acid Operates by turning extmyguisher upside down, used on Class
A fires

Carbon dioxide {CO.,) Operates usually by squeezing bandle or trqgger;
used on Class B and C Tires

Dry chemical Operates usua’™ . by squeesing a handle, trigger, or ever, used
on Class 8, C and D frres

(NOTE On Class D fires, dry sana 1s as effective as any dry chemical other
than Purpie X The cost of the Purpie X chenncal places 1t out of reach of
most shops }

Foam--Qperates by turing extinguisher upside down, used on Class A
and B fires

Classes of fires that might he encounter=a i a typical drafting classroom

A

B

Cliss A

Class C

"
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INFORMATION SHEET

Steps to be foliowed 1n case of an accident in the classroom

A. Ail accidents and injuries will be repcrted to the instructor no matter how
minor they may seem

B. First aid will be administered if needed
(NOTE : Check with local school policy.)
C. Student will be taken to schoo! nurse

D. Student's parent or guardian will be notified if school nurse requires studepg:
to see a physician

E. Investigation of the accident will take place to determine the cause of the
accident and ways to prevent the same accident from happening again

F. Accident report form will be filled out by instructor
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Do Not Misuse Electrical Tools

™ 1
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® .
- Use Trimming Shears, Paper Cutters,
and Metal Straight Edges Properly and
*  Only for Intended Purposes
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Avoid Horseplay

™ 4
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Keep ANl Four Feet of Drafting Stools
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° |
Use Both Hands to Raise and Lower
Drafting Table Tops
o
o

‘ 1 ™ 6




Use Reproduction Equipment
with Proper Care

e

- WA 22

Incorrect
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Do Not Throw Any Objects
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Tag Any Defective Electrical Equipment
| with a “Do Not Use” Tag.

™9
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Follow Al Rules and,Regulations
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Potential Results of Improper
Usage of Electricity

Never Use Electrical
Tools Beyond
Their Rated Capacity

™ 1
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The Fire Triangle

To produce fire, three things must be present at the same time.

OXYGEN

If any one of the three is missing, a fire cannot.be started or, with the removal
of any one, the fire will be extinguished

% &
& S

OXYGEN OXYGEN
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KNOW YOUR FIRE EXTINGUISHER

WATER TYPE FOAM CARBON ORY CHEMICAL
DIOXIDE
TYPE g l , l i J
EXTINGUISHER
STORED CARTRIDGE | WATER PUMP CARTRIDGE STORED
PRESSURE OPERATED TANK SODA ACID FOAM Co2 OPERATED PRESSURE
TYPES OF FIRES
cnatoss A:
WOOD. PAPER, TRASH
HAVING GLOWING EMBERS YES YES YES YES YES NO NO NO
CLASS B:
FLAMMABLE LIQUIDS.
GASOLINE. OIL, PAINT YES
GREASE. ETC NO NO NO NO YES YES YES
CLASS C:
ELECTRICAL
EQUIPMENT NO NO NO NO NO YES YES YES
CLASS D:
COMBUSTIBLE METALS . . . . . . . .
[— ~ —_— - [ U WS, — _{}» _—
SQUEEZE | TURN PUMP TURN TURN PULL RUPTURE | PULL
METHOD HANDLE | UPSIDE | HANDLE | UPSIDE | UPSIDE PIN. |CARTRIDGE| PIN,
OF OR DOWN DOWN DOWN |SQUEEZE| SQUEEZE |SQUEEZE
OPERATION TURN AND LEVER LEVER LEVER
VALVE BUMP
* DO NOT USE FIRE EXTINGUISHER. SMOTHER FIRE WITH DRY SAND, GRAPHITE, DIRT, OR SODA ASH.
- 4

B+
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DI-69A
. GENERAL SAFETY
UNIT Il
- ASSIGNMENT SHEET #1-SUBSCRIBE TO THE STUDENT SAFETY PLEDGE
STUDENT SAFETY PLEDGE FORM FOR VOCATIONAL DRAFTING
who is

enrolled in Vocational Drafting, will as a part of his/her shop experience, operate machines
and instruments, providing that his/her parent or guardian gives written permission.

It is understood that each student will be given proper instruction, both in the use of the
equipment and in the correct safety procedures concerriing it, before being allowed to
operate it himself/herself. The student must assume responsibility for the following safe
practices, and we therefore ask that he/she subscribe to the following safety pledge.

1. | PROMISE TO ABIDE BY ALL SAFETY RULES FOR THE SHOP AS FOLLOWS:
a. To not misuse electrical tools

b. To use trimming shears, paper cutters, and metal straight edges only for their
intended use :

¢. To handle sharp pointed instruments with care
. d. To avoid horseplay
e. Tokeep all four legs of drafting stools on the floor
f.  To use both hands to raise and lower drafting table tops

g. To use reproduction equipment with proper care and only after instruction
in its use and with the instructor's permission to use It

h. To not throw any object

i. To tag any defective electrical equipment with a "Dq Not Use" tag and turn
it 1n to the instructor

). To follow all rules and regulations of the school
2. IWILL REPORT ANY ACCIDENT TO THE TEACHER IMMEDIATELY.
DATE STUDENT'S SIGNATURE

| hereby give consent to allow my son/daughter to operat~ all machines and equipment
necessary in carrying out the requirements of the course 1h winch he/she is enrolled.

DATE PARENT'S SIGNATURE
; : {Required according to school
/ ’ policy)

{(NOTE Parents are cordially invited to visit the schoo!.to inspect the Drafting Lab at any

‘ time.)

[l I

L




’ GENERAL SAFETY

UNIT I

NAME

TEST

1. Match the terms on the right with their correct &efinitions.

a. Immediate, temporary care given the victim 1. Safety
of an accident or sudden illness until the
services of a physician can be obtained 2. Accident
b. State or condition of bemng safe, freedom 3. Firstad

from danger, risk, or injury 4 Hazard
azar

¢ Any suddenly occurring, unintentional evenrt
which causes injury or proper damaage

d. A potential source of danger

2. Select safety responsibilities of the school, instructor, and student by placing in the
appropriate blanks an "S" to indicate school responsibilities, an 1" to indicate instruc-
' tor responsibilities, and an "X" to indicate student responsibilities.

- a. Provide adequate facilities, including a classroom large enough to accom-
modate students without crowding

b. Be responsible for own area and equipment and see thac it is kept 10 good
working condition

c. Conduct oneself 1n a manner conducive to safe practice
N d Provide a well-orcanized, progressive, instructional program that challenges
all students, thus eliminating free time when .orseplay and unsafe acts
commonly occur
e. Provide plans for students to follow in emergency situations
f Provide adequate facihities for good lighting and temperature controls

g Do nat abuse or misuse any piece of equipment in the classroom

h Provide adequate nstruction in the safe use and proper care of all drafting
and reproduction equipment

\)4 bl BV )

"ERIC '

Aruitoxt provided by Eic:
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o ‘ Provide a well planned  cieanup  program  with individual  assigrenents
1 Report any safety hazard to instructor immediatety
& Provide modern up to date eguipment and working conditions
. Prowide an accident reporting systern which insures fast and efficient heip
in case of eccudent ’
3 Daurguish between safety tiazards involving classroom emvironment and classtoom
sqipment by placing an "X by all Statements concerning classroom equipment .
~a Desks and drafting tantes with sharp corners and adjustabile tops
_____b. Poor maintenance of facility
_____c Electrical outlets and electrical equipment
__d Lack of storage area
e Prorighting
_t Paper cutters and trimmers
B 1 Crowded conditions
" Renroduction egiipment
1 Narrow arsies
J A0 majar reasons [or ma ni e d clear dind oraeny dratting classroom
. v atensan maintdainag g clear and ordetly shop
S T T T T T
f — —
- L Ron ]
Q 0| .

. ERIC

Aruitoxt provided by Eic:
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6. List ten specific rules for personal safety in the draft.ng classroom.

7. List five potential hazards of misusing electricity.

b.

c.

d.

e.

-
8. List thr& major causes of electric, accidents.

b.

c.

v

9. List four safety rules for using electrical tools.

b.




10.

11.

12.

13

Match the classes of fire on the right with their correct definitions.

2 Fires that occur with flammable liquids 1. Class A
_____ b Fires that occur n ordinary combustible 2. ClassB
materials ‘
. 3. ClassC
_____c. Fires that occur in or near electrical equip-
ment 4. ClassD

d Fires that occur with combustible metals

Labe! the thiee components of the fire triangle.

Match the types of tire extinguishers on the right with their method ot operation
and the class of fires they are intended to extinguish.

__a. Operates, usually by squeezing a handle 1. Soda acid
or trigger, used on Class A fires
2. Dry chemical
b Qperates by turning extinguisher upside
down; used on Ciass A fires 3. Foam
4 Pressurized
¢ Operates, usually by squeezing handle oi ~ater

tgger, used or Class B and C fires
5 Carbon dioxide
d Operates, usually by squzeang a handie (COQ)
or tiwgger, used on Class B, C, and D fires

¢, Operates by turming  extinguisher  upside
down, use] an Class A and B fires

List the two classes of fires that rmight be encountered in a typical drafting ctassroom.

T 79




' ' 14,

15.

DI-75-A

List six steps to be foliowed in case of an accident in the classroom.

.

Indicate a willingness to promote classroom safety by subscribing to the student
safety pledge.

(NOTE: If this activity has not been accomplished prior to the test, ask your instructor
when it should be completed.)
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GENERAL SAFETY
UNIT I
ANSWERS TO TEST
a 3 c. 2
b. 1 d 4
a § h |
b. X i I
c. X i X
d | k. S
e. | N Lo
f. S
g X
a,c fh
a. To provide the safest working conditions possible
b. To provide working conditions as near as possible to what will be found in in-
dustry
a. Arrange desks and drai.ing tables to permit safe, efficient work practices and ease
of cleaning
Store materials and supplies in safe, secure places
Keep working stations clean and free of debris
Keep floors clean and free of obstacles
Have sufficient brooms, brushes, and owher housekeeping equipment readily
available
f.  Develop procedures for cleanup and follow them on a daily basis
d Do not misuse electrical tools
b. Use trimming shears, paper cutters and metal straight edges only for intend-
ed purposes
c. Handle sharp, pointed instruments with care
d. Avoid horseplay
e. Keep all four feet of drafting stools on the floor
f.  Use both hands to raise and lower drafting table tops
g. Use reproduction equipment with proper care and only after instruction in
its use and with the instructor's permission to use it
h. Do not throw any object
.. Tag any defective electrical equipment with a "Do Not Use" tag and turn it
in to instructor
! Follow all rules and regulations of the school
a Electrical shock
b  Ruined equipment
c Fire
o Hospitalization
e. Death

81
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Carelessness )
Poor equipment maintenance
Equipment not grounded properly

oo

9. a. Use three wire, grounded equipment
b. Use proper size electrical cord
c. Do not use frayed or damaged cords
d. Stand on dry nonconductive surfaces

10 a 2 ~ ’ ¢

b, 1
c 3
J 4 o)

OXYGEN

13 a Class A
r Class C

14 a. Al accidents and injuries w'll be reported to the instzuctor no matter how minor
they may seem

h First aid will be administered if needeu
.. Student will be taken to school nurse

4 Student's parent or guardian will be notified 1f school nurse requires student to
see a physician

Investigation of the accident will *ake place to deterimire the caus. of the acci
dent and ways to prevent the same accident from happening again

f.  Accident report form will be filled out by instructor

15. Evaluated to the satisfaction of the instructor.

LI
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. . BASIC TOOLS AND LINES
UNIT 11

. * \
- ’
After completion of this unit, the student shouid be able to identify basic drafting tools,
- demonstrate the ability to use various drafting tools and properly care for them. The stu-
dent shouid also be able to name the types and sizes of lines, list the uses of lead, plastic
iead, and ink, and relate grades of lead to their uses. This knowledge will be svidenced by
‘ correctly performing the procedures outiined on the assignment sheets and by scoring 85
percent on the unit test.

1 UNIT OBJECTIVE
|
|

SPECIFIC OBJECTIVES
.

/ After completion of this unit, the student should be able to:

Match terms related to basic tools and lines with their correct definitions.

-
.

identify the angles found on the two standard triangles.

State the purpose for using a standard triangle.

i o

List three types of compasses.

identify the three types of dividers.

o

6. List four types of irregular curves.
7. List five types of common templates.
8. Identify tools used to erase and/or clean a drawing surface.

9. Select true statements concerning rules for maintenance and care of drafting
tools and equipment. -

10. Name three types of drafting pencils.
oo 11. List the sizes of thin-lead mechanical pencils.
12. Match the types of lead with the devices used to sharpen them.
13. Identify the ba;ic types of lines.
14. Name the 18 grades of pencil leads from hard to soft.
15. Match the general classes of leads with their uses.

16. Distinguish between the disadvantages of hard and soft leads.

. Y 17. Select suggested line widths for linework.

. 83




18.

19.

2.
22.

23.
24.
25.
26.
27.

{
Distinguish betwsen the advantages and diadvantage\’s of ink, lead, and plastic
lead.

Match lead, plastic lead, and ink with their comparable reproduction quali-
ties.

Describe non-roprodpcible lead.
Draw lines on a drawing medium using lead and plastic lead.

Sharpen a compass lead or mechanical lead-holder lead with a conical or a wedge
point

Divide a circle into 24 parts of 16 by using the 30%/60" and 45" triangle.

Use a compass to draw circles and arcs.

Use a divider. ‘ .
Measure angles with a protractor.

Use an irregular curve to construct a curve‘d line.
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IX.

DI-81A

BASIC TOOLS AND LINES
UNIT 111

SUGGESTED ACTIVITIES

Provide student with objective sheet.
)
Provide student with information anA assignment sheets.
Make transparencies.
Discuss unit and specific objectives.
Discuss information and assignment sheets.

Demonstrate the use of an eraser shield and eraser to erase a line.

Show students media such as lead, plastic lead, ink, vellum, polyester film, wood-
cased pencil, mechanical pencil, thin-lead mechanical pencil.

Discuss information and assignment sheets.

Give test. ;
INSTRUCTIONAL MATERIAL

Included in this unit:
A. Obijective sheet
B. Information sheet
C. Transparency masters
1. TM 1--Standard Triangles
TM 2--Three Types of Compasses
TM 3--Three Types of Dividers
TM 4--Types of Dratting Pencils

TM 5--Tools Used to Erase and/or Clean a Drawing Surface

o v & W N

TM 6--Visible Lines and Hidden Lines
7. TM 7--Section Lines and Center Lines
8. TM 8--Extension, Dimension, and Leader Lines

9. TM 9--Cutting Plane Lines and Short-Break Lines

10. TM 10--Long-Break Lines and Pharitom Lines




T TAT T Line Apprications

120 TA L Peacr Lead Grades

D Assignmer t shipets
T Assig ment Sheet #1 Draw Lues on -« rawing Medium g oo2ad
' and Flastic Lead
2 Assigr nent Sheet #2--Sharpen a Compu-~ tead or Mechaiical Lead-
hoider Lead with a Comial or a Weage Point
3 Assicreaent Sheet #3--Divide 3 Circle Into 24 Parts of 18 tsing The
307760 and 45" Triangle
4. Assignimen Sheet #4--Use a Ccmpass to Draw Circles and Arcs
5 Assignneent Sheet #5 Use g Divids
£, Assignment Sheet #6 -Measure Angles with 2 Protractor
7 Asignn ent Sheet 27 -Use an drreguiar Cuarve to Construct 3 Culved
Lue
£ Test
F Answer, L et
i Refer neces
- - W
A America Netaaaa Stindacds dnstitute Line o vendons ana L ettes ar”
New York The Ameccan Snciety of Mechamos Ungineers, 1979
B rrene L Thomias £ oaret Car v Svensoe A i T rawing. Daoo e s
Wetist 1t s1t00, Mo oo Hoaa Gonagonm ) Taoe
2T s, AW tose 0 oaft oy Technof e e e Indignenot, T
- He L ard WoSams ana Lo, dne, 1976
11 (ies o, Mitchell, Spencer, and Hill. Terhivea! Drawing New York: The
Marmil o Lomypany, 1980
! T 1 womas G nd Albers VO Payoe Basie 5 ueprint Reading and’ - 2 h-
g Alneny Dlewy Yor< Det oo Publishers oo 1974
BTy AT R TP AT Cer by ot Fractice T oo g, o o 17
(. DY TRRYIY ;‘j:'n‘-,l‘lt IS A
o Seoneer and D an Busee Techrnocai fiog oy Mavr York, N 10022
Mac titian Pabicoing Lo, U658
b Wight  Lavaeice S Dratte .y Tech: o b onr wnmcgtion Blooaign,

ERIC

Aruitoxt provided by Eic:

o My kooagia aned MUK e bt Pabbisher, s Corapany, 1968,

-
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BASIC TOOLS AND LINES
UNIT 1

INFORMATION SHEET

Terms and definitions

A

© o =

i

Triangle--An instrument consisting of a thin, flat, right-angled piece of plastic
or metal with acute angles of 45°, or 30° and 60°

Lettering guide--An instrument used to lay out guidelines for lettering
Compass--An instrument used to draw circles and arcs
Divider--An instrument used to transfer dimensions

Dusting brush--A tool used to brush loose graphite and eraser dust from a
drawing

Erasing shield--A metal plate with various slots and openings used to protect
linework when a portion of the drawing ts to be erased

Lead pointer--A sharpening device for mechanical pencil leads

Mechanical lead hoider--A metal holder in which leads of various hardness
can be inserted

Scale--An instrument used Lo measure the length of a linc

Dust cover-A covering used to protect drawings and equipment when not
in use

Irregular curve--An instrument used to lay out any noncircular curve
Protractor--An instrument used to measure angles

Template--A thin, flat, plastic tool with various size Openings of different
shapes used to expedite the drawing of standard features

Cleaning pad--A loosely woven bag of ground art gum eraser used to remove
loose graphite from a drawing )

Lead cleaner--A styrofoam pad or tissue paper used to remove loose graphite
from a pencil lead after it has been sharpened

Eraser A devise used to rcmove pencil lines and graphite smudges from
a drawing

Drafting tape A specially prepared tape that does not harm surface of
table or drawing media

87
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INFORMATION SHEET

Lead Made of graptute with kaolin (cla /) added in varying amounts in
order to make the eighteen grades from the hardest (9H) to the softest
(78) o

.

{INCTE Grade labeling varies per the manufacturer.)

Ink Composed mainly of carbon in colloidal suspension, (latex or solutions
of special shellac) and gum. The fine particles of carbon give the deep, dark,
black appearance to the ink, and the gum makes 1t quick to dry and water-
proof

Plastic lead--Composed of varying amounts of graphite with plastic

Angles found on the two standard triangles (Transparency 1)

A 90 degree angie
B 30 degree angle
C 50 degree angle
D 45 degree angin
Purpose of using a standard triangle -To provide a s t edge for drawing
veotical or mchined lines at any angle that 1s a multiple of egrees
Types of compasses (Transparency 2), /
< ‘ '
A Friotion
B Bow
C Bram

Tynes of dividers (Transparency 3)

A

B8

C

Frictinn .
Bow

Proportional

Tyoes of irreqular curves

A

B

O

D

Ships curve
Flexible curve
Rule curve Jo

French curve
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ERIC

Aruitoxt provided by Eic:
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INFORMATION SHEET
Types of conmanmon tempiates
A Circle template )
B Ellinse template
< Architectural template
D  Isometric elhpse template
E  Pipmg template
F  Structural steel shape template
(G Hex bholt head tempiate
H. Thread template
| Plumbing template
J Civil template
(NOTE Many others may be added to this list.)
Tools used to erase and/or ciean a drawing surface (Transparency 4)
A Eraser
B Eraser »haeld
C Ciearning pad
D  Dusting brush
E Eiectric eraser
Rules for mz.mts’ndnce and care of drafting tools and equipment
A Kevp hands and euipiment clean
B Do ot i wenyates sharply
C Keety all instruments ¢lean and dry
D Do not use termplate or scale as a straight edge for cutting t'ools
£ Do not use termplates as an eraser shieid —~
F Do not hit scales and triangles on edges
G Do not over extend compasses and dividers
H  Clean plastic tools with soap and water only
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INFORMATION SHEET

| Do not stick compass and divider points into scales and triangles
J.  Never sharpen leads over drawing or table surface
X. Types of drafting pencils (Transparency 5)
A Wood-cased drawing pencil
B Mechanical pencil
C. Thin-lead mechanical pencil

(NOTE: Many types of thin-lead mechanical pencils are available.)

Xl Sizes of thin-lead mechanical pencils
A .03mm
B. 05mm
C. 07mm
0. .09 mm
XIl. Types of 'ead and devices used to sharpen them

A Compass leads
1 File
2. Sandpaper pad

B  Wood-cased drawing pencil leads Drafter's pencil sharpener

3

C. Mechanical lead-holder leads

1 Sandpaper cone lead pointer

-~

r- 2. Metal-cutter lead pointer
XI I\k\ Basic types of lines (Transparencies 6, 7, 8, 9, and 10)
/
r A Visible lines (Transparency 6)

/ THICK
, -”'*) APPROXIMATE WIDTH 030- 038

( (0O75- 0.96 mm)

J

30
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‘ INFORMATION SHEET

8. Hidden lines (Transparency 6)

——— —— — — S a — —— — RO i ik RO e e ———

(0.38 - 0.55 mm)

C. Section lines (Transparency 7)

THIN

APPROXIMATE WIDTH .015-.022
(0.38 - 0.55 mm)

D. Center lines (Transparency 7) q

. e ._..-r /8 12 (3.2 mm)
tolV/ _
|.75-|50(|9-38mm)_" /16 .06 “'67“:33

APPROXIMATE WIDTH .015-.022
(0.38-0.55 mm)

€. Extension lines (Transparency 8)

\ﬁ
T

} APPROXIMATE WIDTH OI5- 022
. (0.38- 0.55 mm)
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\ INFORMATION SHEET

- Dynens.on lines (Transparency 8)

THIN

APPROXIMATE WIDTH O015-.022
(O 38-055 mm)

G. 1 eader bines {Transparency 8)

- ( SHOUI.DER OPTIONAL APPROXIMATELY
/ 174", LONG )

<

//
THIN —5

N APPROXIMATE WIDTH 0I5 - 022
(038-055 mm)

4 Curtina plane hine (Transparency 9) 3/4 10| |/gl

1716 06 (I 6 mm) -~ 75-150
* (lI9-38 mm)t

THICK

APPROXIMATE WIDTH 030 - 038
(075- 096 mm)

1. Short break lines {Transparency 9)

FREEHAND

APPROXIMATE WIDTH 030 - 038
(0.75 - 096 mm)

J2
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. INFORMATION SHEET

J.  lLong break hines {Transparency 10)

3/4 tol /2
75-1.50

-
l
(19-38 1) J’/J FREEHAND
THIN
¢

APFROXIMATE WIOTH 0I5-.022
(0.38- 0535 mm)

¥

K. Phantom lines (Transparency 10)

344 10 |l/
/8 12 (3.2 mm)-" 75-150
THIN (1IS-38mm)

@ appROXMATE WIOTH Il 1 e 16 )

(0.38-055 mm)

L. Stitch lines

(NOTE The stitch ine 1s usad for 'naicating a stitching or sewing process.)

-”ﬂ/ls 06 (16 mm) *{hme 06 (16 mm)

ADPROXlMATF WIDTH OI5 022 (0 38-0.55)

ZI/64 Ol (0 35mm)

(N()TE Some companies are nat willing to o.e the new standards, therefore
. the hidden and stitch hines witl have g medium hine width )

ERIC 93
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INFORMATION SHEET

M. Chain lines

{NOTE: The chain line is used to indicate that a surface or surface area is to
receive some additional treatment specified on drawing.)

3/4 tol I/
>
178 12(3.2 mm)~l L 75180
THICK _ I(I9-38

APPROXIMATE WIDTH

030 -.038

(0.75-0.96 mm) -»{l—|/16 .06 (I.6mm)

N. Border lines
i
THICK ' ¢
APPROXIMATE WIDTH .030-.038
(0.785-0.96 mm)
XV, Pencii lead grades (Transparency 11)
A. Hard

1. 9H

2 8H

3. 7H

4. 6H

5 5H

6. 4H 94




‘ INFORMATION SHEET
B. Medium
1. 3H
2. 2H
3. H
4. F
5. HB
6. B
C. Soft
1. 28
' 2. 38
3. 4B
4. 5B
‘ 5. 68
: - T 6. 1B

XV. Uses of leads by their general cl7ss

A. Hard leads

A
&

1. Wherever extreme accuracy Is required
2. Gudelines for lettering
3. Construction lines
B. Medium leads
1 General purpose%ork
2. The softer of these are used for
a. Lettering
b. Technical sketching
c. Arrowheads

. d. Any freehand work on drawings

DI-91-A




INFORMATION SHEET

‘/J *3 The harder of these are used for:

I

a Line work on drawings

b. The 2H and H leads are the two leads most often used on pencil
drawings, which will be reproduced

,0.t leads
1. Fineartdrawing
2. Architectural rendering
3. Production illustration

4. Lettering
XVI Dhisadvantages of hard and soft leads
) U.sadvantages nf hard leads--Use i1s.restricted, apt to be too light 2
{NOTE: Humidity is sometimes a problem. On humid days the paper absorbs
mossture from the atmosphere and becomes soft, it will expand and become
srinkled. When this occurs a softer lead will be needed to offset the soft- .

enidg of the paper. For example if the drafter has been using a 4H lead, use a
2H until the weather clears up.)

».  Disadvantages of soft leads
1 Wil result 1n smudged, rough lines
2 Dufﬁcgflt,;o erase_
3 Must be continually shar;;ened

L, Suggested line widths fof linework

\ A Thick
) . 1.. Visi
; ng ..

Viewing piane or cutting plane

Short-break

s wonN

Chain line
5. Border line
B. Thid

1. Center (symmetry line)
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‘ D1-93A
‘ | INFORMATION SHEET
2. ) Section
3. Dimension !
4. Extension
5. Leader
6. Long break R

: 7. Phantom or adjacent-part
8. Hidden line
9. Stuitch hine
(NOTE: To obtain a sharp ‘Inne always rotate the drafting pencil slowly
as you draw.)
XViil.  Advantages and disadvantages of ink, lead, and plastic lead
- A. Ink
. 1. Advantages
. -a. Reproduce~s a clean, dense line

b Does not smudge

c. Revisions of original drawings can be made easily with no
"ghost" or damage to drawing surface

d Ink lines are completely readable through microfiim reduction and
bhlowbhack
\\.
Pyl
2. Disadvantages
d Messy
b Hard to clean up
c Timie consuming maintengnce of pens
8. .Lead .
e

1 Advantages

d Quick

\‘ b\ Easy
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XIX.

XX

INFORMATION SHEET

2. Disadvantages
4. Smudges easily
b. Leav;as fuzzy lines after reproduction
¢. Point dulling and breaking
C  Plastic lead
1 Advantages
a. Does not smudge as easily as lead
b. Quick
2. Disadvanteges
a. Can only be used on polyester film
b. Point dulling and breaking
¢ Lack of adequate opacity
d. Extremely brittle
Comparable reproduction quahities of 12ad, plastic Iead, and ink
A Lead Acceptable
B. Plastic lead -Good
/C  Ink Excellent

Nonteproducible lead--A lead that wiil not reproduce by standard reproduc-
tion machines It s used for layout work, only

(NQOTE Ttus lead can be obtained for a wood cased drawing pencil, or for a
05 inm thin lead mechanical penctl.)

-~




Standard Triangles

100
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o Three Types of Compasses

Beam

Connector Pen
>
o Point i ﬁ Pencil

— '.
Extension Beam

Beam Compass

Compass, Lengthening Bar,
Pen Attachment 4

Friction Compass

Divider or ' .
' Compass Pen\\
| a
‘ | . Bow Compass

Jet Bow Compass Ratchet Bow ({ompass

fv
Speed Bow Compass . Drop Spring Bow Compass
) 1 U 1 ' ™ 2
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Three Types of Dividers

| 1. Fncnon Dividers 2. Bow Dividers

VERNIER ADJUSTING
GRADUATIONS

3. Proportionél Dividers

102 ™3
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Types of Drafting Pencils
DRAWING PENCIL
- ?)L =
Sharp Conical Point Grade Mark

For General Linework and Lettering Do not sharpen this end!

MECHANICAL PENCIL

T‘u

Drafting Pencil Leads

Available in all grades

Thin - Lead Mechanical pencil

0.8mm

Thin Leads Require no Sharpening

~ | 101

v-i0L-1@
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Tools Used To Erase And/Or ‘
L Clean A Drawing Surface

¢
@-‘;du..a.;...-..‘- Pool 040 Wagee Rubs sy~ 22AW EAUL K 1160 '
£ u_" . AW faber

Koufte: and Esser Co

2. ERASING SHIELD

.
» / Pl

N B r' "'.\"V&

4. DUSTING BRUSH




Visible Lines and Hidden Lines

w—"" -
WIDTH AND CHARACTER
S OF LINES
LINES | APPLICATIONS
) THICK :
VISIBLE LINE O -+ — +
APPROXIMATE WIOTH 030 - 038 E
" ©0.75~-0.96 mm)
I/32 0.3(0.8mm) /8 .12(32mm) I :
~ THIN ™ '| ! |
HIDDEN LINE -j[:f- -------- :U:__o_\ [ B m
APPROXIMATE WOTH OB5-022 Ll H i
(0.38—-0.55mm) |

107

vsoL-1a
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" Spotion Lines and Center Lines

WIDTH AND ‘CHARACTER
LINES : APPLICATIONS
: OF LINES

THIN

SECTION LINE ,\opROXIMATE WIDTH .0IS-.022
: (0.38- 0.55mm) - |

3/4 to | I/2 . 75-1.50 ’
- (19-38mm) ve .12(3.2mm) ,
r——-Z——) H vi6 .06 (lsmn) s :
CENTER LINE " '—GF—'*' = ;

APPROXIMATE WIDTH 015-.022
(0.38- 0.55 mm)

o
- .§'
»

2 ) S 109
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Extension, Dimension, and Leader Lines |

e 3.50 THN#
I—'A . i

PPROXIMATE WIOTH .015-.022
(0.38- 0.55mm)

LEADER LINE
THIN APPROXIMATELY .010
WIDE

(SHOULDER OPTIONAL

DIMENSION LINE APPROXIMATELY 174" LONG)

| 0 \— EXTENSION LINE

[ =Y
b
v60i-1a




Cutting Plane Lines and uShort-Break I.ine's'

WIDTH AND CHARACTER

OF LINES
LINES APPLICATIONS
' VIEWING PLANE OR
CUTTING PLANE LINES 3/4 10 1 1/2,

116 06 (1.6 mm)~{} | 75-150 |
t (19-38 mm) j /\‘

APPROXIMATE WIDTH .030- 038
(0.75- 0.96 mm)
1716 .06 (1.6mm)

\.‘r ~—1 le— /4 25(64mm)

k

SHORT BREAK LINE FREEHAND ,
%

APPROXIMATE WIDTH .030-.038

2 (0.75- 0.96 mm)

SAGHIRTL. -~ 113

v-iti-1Q
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Long-Break Lines and Phantom Lines

LONG BREAK LINE 341011/2 ) |
FREEHAND
(1I9-38mm

J\F

APPROXIMATE WIDTH .015-.022
(0.38- 0.55 mm)

1/8

Thin 1/16- | [F3/4t011/2+
Approximate Width .010

Phantom Line

VELL-1Q
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® Line Applications

VIEWING PLANE LINE
OIMENSION LINE
! EXTENSION LINE / CENTER LINE
. .
23 HIDDEN LINE
[}
-£-
8 - \ /
-
- \
- . \
- '
- -
I / \
b & ‘
1-7 !
_” [ I

BREAK LINE

CUTTING PLANE LINE

VISIBLE LINE

CENTER LINE
{PATH OF MOTION)

LEADER

PHANTOM LINE ( Coven

SECTION LINE

SECT A-8 ) VIEW B-8

116 ™ 11




o ®
Pencil Lead Grades
/
9H8H7H6H5H4H 3H2HH FHBB
Hard Medium
4
117 - 118 §




DI-119-A
".-' BASIC TOOLS AND LINES
N UNIT Il
ASSIGNMENT SHEET #1-DRAW LINESON A DRAWING MEDIUM
. USING GRAPHITE AND PLASTIC LEAD
Directions: Make three drawings .
» ':
1." Make two drawings on a sheet of velium, one with plastic lead and one with graphite
% lead (size to be determined by the instructor)
T2 M'lk. one drawing on a sheet of polyester film (size to be determined by the instruc-
tor)
' ' 3. Include the complete aiphabet of lines

4. Show variations in line width

5. Reproduce on the print machine
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' . - BASIC TOOLS AND LINES
UNIT i1l

ASSIGNMENT SHEET #2-SHARPEN A COMPASS LEAD OR MECHANICAL
LEAD-HOLDER LEAQ WITH A CONICAL OR A WEDGE POINT
! Procedure
(NOTE: A properly sharpened lead, both lead holder and compass, is extremely
important because a dull lead produces fuzzy, rough lines. Only a sharp lead can
produce the cleen, sharp, dark lines nesded for proper reproduction.)
A. Sharpen a mechanical lead holder in a leed pointer (Figure 1)

1. Extend the lead approximately 1/2" out of the mechanical lead holder
and insert it into the opening in the top of the lead pointer (Figure 1)

2. Rotate the lead holder in the pointer until it is sharpened into a clean,
sharp point ] ) ,

3. Check the point by drawing a clean, sharp line on paper

(NOTE:. It th; point produces a fuzzy, rough line, sharpen it aggin.)

A ]

FIGURE 1




122-A .
ASSIGNMENT SHEET #2 ’
8. Sharpen a compass point ’ < )
- . 1. Extend the lead approximately 1/2" out of the compass ard place

11 at a 30° angle on the sandpaper p igure 2)

2 Move the compass lead back and forth over the sandpaper untit 1t
forms a smooth, wedge shaped point on a long cut (Figurc 2) Tox

3. Turn the compass lead to each side at a 30" angle on ‘he sandpaper .
and make smooth side'cuts shghtly shorter than the ‘ong cut on the

wedge (Figure 2)
4. Check the point by drawing a clean, sharp hine on paper

(NOTE: If the po:int produces a fuzzy, rough line, sharpen it again )

o STt yemee (q;_«s"‘ T
-
e

[ 3]
v 47w anct
. LI . |
“te ™
JANTaRER ) et

/’ _):

(PRS2}

‘
ar g L) .
POINT . T PR

td e Ve RONG

FIGURE 2

t Problems

A. Directions: Sharpen a mechanical lead-holder lead. Follow the proce
dures outiined an this assignment sheet.

8. Ourections: Sharpen a compass point Follow the procedures outlined on
this page. -
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' - ) BASIC TOOLS AND LINES
UNIT IIi

ASSIGNMENT SHEET #3-DIVIOE A CIRCLE INTO 24 PARTS
OF 15° BY USING THE 30%60° AND 45° TRIANGLE

. Procedure

A. Use the established center point and center lines as a reference point from
which two standard triangies can be used to find the first 16 angle (Figure
1) J :
Use one triangie to find the 30° sngle next to the first 16° angle
Use one triangle to find the 45° angle next to the first 30° angle
Use one triangle to find the.80" angle next to the first 45° angle
Use two triangles to find the 76° angle next to the 60° angle

1
Use one trisngie to find the 90° angle next to the first 76° angle

© »™m m o 0O ®

. Continue with triangles and a parallel bar until the circle has been divided
. ‘ into 24 parts and each angle has been correctly labeled

FIGURE 1 =




.' -

ASSIGNMENT SHEET #3

. Probiem
) .

. .
Directions: Divide a circle into 24 parts of 15° using only standard trisngles
and a paraliel bar following the procedure demonstrated in Figure 1

123
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BASIC TOOLS AND LINES
’ UNIT 1l

ASSIGNMENT SHEET #4--USE A COMPASS TO
ongxw CIRCLES AND ARCS . : °
I.  Procedure ' e
(NOTE: A ¢ mpass is used to draw ciyi:ln or arcs that are too large or different in
size fro(n acircle template.)
* A, Set the radius to be used (Figure 1-#)

ta ,(CAU1,‘ION : Do not place the compass directly on the scale because this
! pra_ctiet‘could eventually dsmage the scale.)

B. After radius is determined, start the circle by holding the compass handie
between the thumb and forefinger (Figure 1-b)

0

C. Set compsss point at center, then use one hand to adjust the compass
to the determined radius (Figure 1-c)

D. Complete the circle by rotating the compass in a clockwise direction

E.. Use the scale to check accuracy of the diameter before darkening lines

| w

FIGURE 1

124
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- *

ASSIGIMENT SHEET #4

Problems

A.

Directions. Use "A" size drawing vehum with standard border and title
bicck and divide the working space Into two equal parts. Construct a 3
1/2" square centered on the lett side of the working space and construct
a tigure like the on”: shown in Figure 2 in that space. Draw 1 3/4" radius arcs
at A, B, Crand D, and cBnstruct sinall arcs so that they intersect as shown in
Figure 2. Complete the problem by adding center lines.

L4

(NOTE . Omit radius lines A, B, C, and D from finished drawing.)

-\"“" =
-~ * \A/
A e 8 N
/ =<
/ Pl t . \\ \
/ / | v \
.-‘;—/-4— <—-¢—-~___L PR
1 § i [
\\ \\ 5 I" 4
\ ~ /\‘/
N c ‘\\f’ o -
| P -
. | >
FIGURE 2

Directions: Construct a 3 1/2” square centered on the right side of the
vellumm used for Problem A and construct a tgure hike the one shown in
Figuie 3 1 that space. Construct a 3" circle from center point, 4nd then
ronstruct four 1 374" radius arcs usiny cottiers Of squares as center points.
Draw an inner cirele so that it intersedts as shown in Figure 3, and complete
the prohlemn by adding center lines,

(NOTE. Omit radius lines A, B, C and D from fimished drawings.)

~ —

FIGURE 3




BASIC TOOLS AND LINES
UNIT HI

ASSIGNMENT SHEET #5--USE A DIVIDER

Procedure

(NOTE: A divider is used to transfer a dimension from one point to another
or to subdivide a line into agiven number of equal parts.)

A. Divide a line into a given number of equal parts

8. Set one point of the divider at one end of the line and use one hand to adjust
the divider to approximately 1/3 the distance of the line (Figui2 1-a)

(NOTE: Distance will cﬁange depending upon number of divisions.)

Swing the divider clockwise to the second point on the line (Figure 1-b)

Swing the divider counterclockwise to the third point on the line (Figure
1-¢)

(NOTE: If spacing is too short or long, lengthen or shorten the divider
spacing slightly and try again; this is a trial and error method, but a useful
method to practice.)

-

oy

oS (b)

FIGURE 1




Problem

Directions: Use "A" size vellum with standard border and title biock and con-
struct a 4" square in the center of the working space. Usigg Figure 2 as an exam-
ple, divide lines A-D and B-C into seven equal parts locatirig the corners of the
squares. Construct the squares and complete the figure by adding center lines.

%
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‘ BASIC TOOLS AND LINES
UNIT 1II

ASSIGNMENT SHEET #6--MEASURE ANGLES WITH A PROTRACTOR

I Procedure
A. Place the base line or 180° line of the protractor along oﬁo leg of angle to be
measured with vertex of angle at marked center point of protractor (Figure
1)

8. Starting at zero, read up the side of the protractor right or left depending on
the angle being measured

00

D=120

' é 45139 135-4%

30-150

20-160

10-170

— 0180 180-0

FIGURE 1

s




ASSIGNMENT SHEET #6

. Problem

Directions: Measure and record the angles shown in the blanks provided

T

8

A
—
hap—

v

A
- L
8
A
/B\
o
C

12!

c




BASIC TOOLS AND LINES
UNIT Il

ASSIGNMENT SHEET #7--USE AN IRREGULAR CURVE TO CONSTRUCT
A CURVED LINE

1. _ Procedure
(NOTE: The irregular curve is und‘to construct noncircular arcs.)
A. Move the curve sround to connect three or more given points
Connect thees points

8
C. Move curve to new position using at least two points previously given
(v}

Extend fine to join new points (Figure 1)

FIGURE 1




ASSIGNMENT SHEET #7

. Problem

Directions: Complete the following figure using irregular curve.

. FIGURE 2




1. Match the terms or the right with their correct definitions.

BASIC TOOLS AND LINES
UNIT 11l

NAME

DI-133A

TEST

a. A metal plate with various slots and opgnings

———————

used to protect linework when a portion of
the drawing is to be erased

. An instrument used to measure the length

of a line

. A covering used to protect drawings and

equipment when not in use

An instrument used to lay out guidelines
for lettering .

. A sharpening device for mechanical pencil

teads
An instrument used to measure angles

An instrument used to “transfer dimensions

. An instrument used to draw circles and

arcs

An instrument consisting of a thin, flat
right-angled piece of plastic or metal with
acute angles of 45° or 30° and 60°

A metal holder in which leads of various
hardness can be inserted

. An instrument used to lay out any non-

circular curve

A thin, flat, plastic tool with various size
openings of different shapes used to expedite
the drawing of standard features

. A tool used to brush loose graphite and

eraser dust from a drawing

. A loosely woven bag of ground art gum eraser
used to remove lpose graphite from a drawing

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

® N O O s W N

Triangle
Lettering guide
Compass
Divider
Dusting bru;h
Erasing shield-
Lead pointer

Mechanical
lead holder

Scale

Dust cover
Irregular curve
Protractor
Template
Cleaning pad
Lead cleaner
Eraser

Lead

Plastic lead
Ink

Drafting tape




134.A

A device used to remove pencil lines and
graphite smudges trom a drawing

A styrofoam pad or tissue paper used to
remove loose graphite from a pencil lead after
it has been sharpened

A specially prepared tape that does not
harm surfasce of table or drawing media

Composed mainly of carbon in colloidal
suspension and gum. The fine particles
of carbon give the deep, dark, black, appear-
ance to the ink, and the gum makes 1t quick
to dry and waterproof

Made of graphite with kaoline added in
varying amounts in order to make the eigh-
teen grades from the hardest (9H) to the
softest (78)

Composed of varying amounts of qraphite
with plastic .

Identify the angles found on the two standdrd triangies.




3. State the purpose for using a standard triangle.

- s

4. List three types of compasees.

3. *

b. ' e e -

C.

5. ldentify the three types of dividers.

;

8. . b c.

6. List four types of irregular curves. .

b.

C.

d.

7. List five types of common templates.

b.

C.




’»

136-A

8. Iidentify tools used to erase and/or clean a drawing surface.

[ - - a ’
N -

G:_ L Pl 9 Vagn B .. C )

e,

9. Select true statements concerning rules for maintenance and care of drafting tools and
equipment by placing an “X" in the appropriate blanks.

a. Do not bend templates sharply
__b. Tempiate and scales can be used as a straight edge for cutting

c. Keep alt instrumients clean and dry

e et

d A cireie template can be used as an eraser shield

e. Do not hit scales and triangles on edges

[PRTTREY

-
f. Compasses and dividers cannot be over extended

e

g. Clean plastic tools with soap and water only

¢
Pt
-
]

ERIC v

~
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. ’ DI-139:A
™ |
APPROXIMATE WIOTH 018 - 022 )
(0 30- 0953 mm)
THICK
APPROXMATE WIOTH 030 - 038
10 73-0 S6mm) n.
]
Mniv2
7, ] IZP 2'04 ™~ 78-1%
THICK o L 19~ 30w

APPROXIMATE WOTH

030- 038

(078-098 mm) 18 08 {1 Gawn n.

14. Name the 18 types of leads from hard to soft.

. g. . m.
b. h. n. .
c. 1 0.
d. 4 j. \ p.
e k. Q.
f. I, r.

15. . Match the general classes of leads on the right with their uses.

a. The softer of these are used for technical 1. Hard leads
sketching, arrowheads, and any freehand
work on drawings 2. Medium leads
b. Wherever extreme accuracy js required 3. Soft leads

c. Construction lines

d. Fineartdrawing

e Architectural rendering
f. General purpose work
g. Lettering, (exclusively)
h. Production illustration
_____i. Linework on drawings

j. Guidelines for lettering

12




Distin‘guush between the disadvantages of hard and soft leads by placing an "H" n:xt to
tRe disadvantages of hard ieads and an "S" next to the disadvantages of soft leads.
a. Wtll result i smudged, rough lu es
b. Use is restricted, apt to be too light
c. “Difficult to erase

d. Must be continually sharpened

Select line widths for linework by placing in the appropriate blanks a "TK" for
thick and a "TN" for thin.

. a. Visible _____f. Section ____}. Stitch
_b. H'dden _____ 8. Short-break k. Center
¢. Dimension h. Extension I. Viewing plane or
cutting plane
d. Long break i. Phantom or m. Chain line
- adjacent-part
e. Leader ) n. Border line

Distinguish betwaen the advantages and disadvantages of ink, lead, and plastic tead by
piacing an 1" next to the advantages ot ik, an “L" next to the advantages of lead,
and a "P" next to advantages of plastic lead.

____a. Quick and easy '

b. Can oniy be « sed on polyester h;m

c. Extremely brittle

d. Does not smudge

e Hard to clean up

f Docs not smudge as easily as iead

g Leaves fuzzy lines after reproduction

h Lines are completely readabie through microtiim reduction and biowback
1 Does not smudge

j. Hard to clean up

k Messy

..! Renmdu‘cea a ciean, dlense line

m. Point dulling and breaking

1')!
I




24.
25.
26.

27.

19.

21,

22.

n. Rewvisions of original drawings can be made easily with no “ghost" or damage
to drawing surface

o. Time consuming maintenance of pens

Match the reproduction on the right with their correct medium.

a. Lead 1. Acceptable
b. Plastic lead - 2. Good
c. Ink 3. Excellent n

Describe nonreproducible lead--

Draw lines on a drawing medium using lead and plastic lead.

Sharpen 3 compass lead or mechanical lead-holder lead with a conial point and
a wedge point.
N

Dwvide.a circle into 24 parts of 15 by using the 30°/60° and 45° triangle.
Use a compass to draw circles and arcs.

Use a divider.

Measure angles with a protractor.

Use an irregular curve to construct a curved line.

(NOTE: If the activities in item 21-27 have not been cornpleted prior to the test, ask
your instructor when they should be completed.)
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BASIC TOOLS AND LINES
UN |

ITH

-4

ANSWERS TO TEST
s 6 e. 7 i 1 m. 5 qQ 20
b. 9 f. 12 j 8 n. 14 r. 19 v -
c. 10 g 4 k. 1N o. 16 s. 17
d 2 h. 3 I 13 p. 15 t. 18
a. 90°
b. 30
c. 60°
d 4%

To provide a straight edge for drawing vertical or inclined lines at any angle that is @
multiple of 15 degrees.

a. Friction

b. Bow

c. Beam

a. Friction

b. Bow

c. Proportional

a. Shipscurve
b. Flexible curve
c. Rulecurve

d French curve

Any five of the following:

Circle template
Ellipse template
Architectural template
Isometric ellipse temp)ate
Piping template

Structural steel shape template
Hex bolt head template
Thread template
Plumbing template
Civil template

— - JO ~0Q0C0CW®

Eraser shield
Cleaning pad
Dusting brush
Etaser
Electric eraser

sapow

aceqg

a. Wood-cased drawing pencil
b. Mechanical pencil
c. Thin-lead mechanical penci'




.03 mm
.05 mm
.07 mm
.09 mm

ap oo

®a0oe
WWH = —

Leader line
Hidden line
Section line
Cutting plane line
Short-break line
Long-break line
Visible line
Extension line
“hantom line
Center line
Stitch line
Dimension line
Border line
Chain line

33~xTTge ~papow

3H 28
38
48
58
68

8

9H
8H
7H
6H
5H
4H

a0 ow
N
x

~AvVOo33

®anQc

TV WW——=N
T oTe -
=S=NWWN OINI

oo
ao
(7227, ]

33~ xT - Ta a0 TO
-
PN




18.

19.

20.

21
22,
23.
24.
25.
26.
27.

D 1-146-A*

a L h. |1 n l

d | i l

f P [ | .
a 1

b. 2

c. 3

A lead that will not reproduce by standard reproduction machines. It is used f:r
layout work, only.

Evaluated to the satisfaction of the instructor

Evaluated to the satisfaction of the instructor

Evaluated to the satisfaction of the instructor

Evaluated to the satisfaction of the instructor

Evaluated to the satisfaction of the instructor

Evaluated to the satisfaction of the instructor

Evaluated to the satisfaction of the instructor




MAJOR EQUIPMENT
UNIT IV

UNIT OBJECTIVE

After completion of this unit, the student should be able to operate a parallel bar, adjustable
triangle and an electric eraser. The student should aiso be able to make adjustments to an
elbow drafting machine and a V-track drafting machine. This knowledge will be evidenced
by correctly performing the procedures outlined in the assignment and job sheets and by
scoring 85 percent on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the student should be able to:

-
-

Match terms related to major equipment with the correct definitions.
Identify parts of a parallel bar.

List three advantages of a parallel bar.

Describe the operation of a paraliel bar.

Describe the use of an adjustable triangle.

identify the parts of an elbow drafting machine.

List four advantages of an elbow drafting machine.

Describe the operation of an elbow drafting machine.

© ® N o o 2 W N

Identify the parts of a V-track drafting machine.

—
e

List four advantages of a V-track drafting machine.

11. Describe the operation of a V-track drafting machine.

12. Select rules to remember in the maintenance and care of drafting machines.
13. List four rules reiated to the use and maintenance of an electric erasing machine.
14. List two factors that cetermine the type of electric eraser refill to use.

15, Select types of electric refills and their uses.

16. Operate a paraliel bar.

. Operate an adjustable triangle.




18. Measure angles with the protractor anu vernier scale on a drafting machine.
19. Demonstrate the ability to:
a. Make adjustments to a V-track drafting machine to install and align scales.

b. Make adjustments to an elbow drafting machine to install and align scales,

Y]
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MAJOR EQUIPMENT
UNIT IV

SUGGESTED ACTIVITIES

Provide student with objective sheet.
Provide student with information, assignment, and job sheets.

Make transparencies.

Discuss unit and specific objectives.

Discuss information, assignment, and job sheets.

Demonstrate and discuss the procedures outlined in the assignment sheets.
Demonstrate and discuss the procedures outlined in the job sheets.

Have students perform activities on job sheets before assignments sheets are
started.

Demonstrate the set-up and accuracy of a parallel bar.
Discuss the advantages and disadvantages of an electric erasing rnachine.
Have vendors give demonstrations on new products.

Give test,

INSTRUCTIONAL MATERIALS

In’:luded in this unit

A. Obijective sheet

B. Information sheet

C. Trans;)aremy masters
1. TM 1-Parts of a Paraliel Bar
2. TM 2..-Adjustable Triai:gle
3. TM 3-Parts of an Elbow Drafting Machine
4. TM 4--Parts of a Standard Protractor Head

5. TM 5-Parts of a V-Track Drafting Machine

.
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Assynment sheets
1. Assignment Sheet #1..Operate a Parallel Bar
2. Assignment Sheet #2--Operate an Adjustable Triangle

3. Assignment Sheet #3--Measure Angles with the Protractor and Vern :r
Scale on a Drafting Machirie

Answers to ass.gnments sheets
Job Sheets

1. Job Sheet #1-Make Adjustments to a V-Track Drafting Machine to
Irstall and Align Scales

2. Job Sheet #2-Make Adjustments to an Elbow Drafting Machine to
Instali and Align Scales

Test \

A SWEeES 10 test

R ferenges:

A,

o

Brnwn, Waiter C. Diafting for Industry. South Holland, IL: Goodheart-
Willcox Company, Inc., 1974,

Giesecke, Frederick €., et al. Technical Drawing. New York, NY 10022:
MzcMillan Publishing Co., inc., Seventh Edition, 1980. '

Spence, William P. Drafting Technology and Practice. Peoria, IL 61614:
Chas. A Bennett, Company, Inc., 1973,

Jensen, Ceci! and Jay Helsel. Engineering Drawing and Design. St. Louis, MO
63100: Greyg Division/McGraw: Hill Book Company, 1979.

Dyadon, John Thomas and Henry Cecil Spencer. Basic Technical Drawing.
New York, NY 10022, MacMilian Publishing Co., Inc., 1968.




MAJOR EQUIPMENT
UNIT IV

INFORMATION SHEET

I Terms and defintions
A. Horizontal--Paraliel to the plane of the horizon

8. Vertical--A line straight .up and down, perpendicular to the horizontal
plane

C. Drawing media--Any type of drawing material upon which an object is
graphically represented

D. Working surface-Any surface such as a drafting board or desk used to
secure drawing media

E. Perpendicular-At a 90" angle to a given plane or line
4 5

G. Working edge--An edge used as a point of reference, such as the edge of a
drawing board or T.square

\ F. Parallel--Two lines or surfaces side by side, equal distances apart at all points

) ‘ H. Ellipse--A foreshortened circle with a major and minor diameter

I.  Vernier--A measuring device consisting of a main fixed scale and a smaller
graduated scale that slides to obtain fine measurements

1. Parts of a parailel bar (Transparency 1)
A. Cable
B. Bar
C. Cableclamp
D. Cable pulleys
E. Tension bracket
1. Advantages of a paraliei bar

A. Easy to make long-horizontal lines

B. More accurate than a T-square
C. Very littie maintenance

Simple to operate
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INFORMATION SHEET

Operation of a parallel bar--A paraliel bar is a long flat bar similar t0 a T-square
that has a holiow area in its middle through which cables pass. These cabies work
through a senies of pulleys, and the ends are attached to a tension bracket. The
cables allow the bar to move in a parailel motion up and down the working
suttace (Transparency 1)

Use of an adjustable triangle--An adjustable triangle is used in combination

with a T-square or parallel bar to lay out lines that are not at the standard 15°
increment (Transparency 2)

Parts of an elbow drafting machine (Transparencies 3 and 4)
A. Ciamp

Upper arm

Eibow brake P

. Standard protractor head (Transparency 4)

m

Vertical scale

Horizontal scale

T 0o

Protractor

Handle

Base line wing nut

index thumbpiece .
Protractor brake wing nut

Chuck plate

Vernier plate

Scale chuck

» O z =z r x &

Adjusting screw

Advantages of an eibow drafting machine
A. Increases 8rafting output

Requires fewer tools to operate

8
C. Lessexpensive than parallel track machine
D

Can be aligned to any base line
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‘“ * INFORMATION SHEET

E... Mure accurate than separate protractor instrument
F. Canbe operated from any side of the drawing desk

’ VI, Operation of an elbow drafting machine--An elbow drafting machine has a pro-
tractor head which can be adjusted to any angle weasurement .or‘ﬂrate to the
nearest 5 minutes of a degree. The protractor head moves in any direction on
the working surface. The head is mounted at the end of two arms hinged in the
middle with an elbow swivel joint. This allows the drafter to make paraliel lines at
any angle.

M4

IX. Parts of a V-track drafting machine (Transparencies 4 and 5)

A. Mounting clamp

B. Horizontal track '
C. Vertical track
D. Standard protractor head {Transpareney 4).
. E. Vertical scale
F. Horizontal scale
G. Vertical motion brake
H. Horizontal motion brake
. Protractor head pivot point
X. Advantages of a V-track drafting machine
A. Simple to operate .
8. Versatile
C. Accuracy is better maintained
D. All areas of drawing board accessible
E. Few working parts
XI. Operation of a V-track drafting machine--The V-track machine has a protrac-
tor head which can be adjusted to any angle measurement accurate to the nearest
5 minutes of a degree; this protractor head moves on a vertical track which in turn

. moves on a horizonta! track. This allows the drafter to make parallel lines in any
direction. .

1

ERIC {0 ' %
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INFORMATION SHEET . *
XII. Rules to remember 1n maintenance and care of drafyng machines
. A.  Keep support clamps secured snugly to desk
B  Keep scales aligned and tight '
' {CAUTION: Do not overtighten.) : '
C. Keepscales clean
D. Keep scales flat on working surface; d'o not Iift mac'hin.e by scales
E. Keep band tension adjusted properly .
F. Protractor hzad should adjust easily ‘ ‘ ‘
(CAUTION: Do not force. Check protractor brake wing nut.)
: G. Tighten baseline and protractor wing nuts snugly but not too tight
) (CAUTION: Do not force.)
H  Lift machine by handle to move from position to position
i . Muke sure scales are never used to cut or tear paper
' J.  Never use scales as straight edges for cutting with a knife
K Never store drafting machine with scales protruding over the edge of the
drafting table
XIH. Rules for the use and maintenance of an electric erasing machine -
A. ~Selact correct eraser refill for media being used
je ) -
B. Keep eraser moving to prevent burring a hole in drawing media and drafting
sut face
¢ Use erasing shieid to 1solate area beling erased
D Be careful when pluggmg and unplugging eraser from an electnc recep-
tacle
. F Prevent eraser cm;nl)s and toregn inatenal from talling inside working
- mechom
F Hang eraser on book or place in tray when not s use
X1V Factors that foternine type of electric eraser retili 10 use

A T vie o inewark

B T yne of drawing media

15]

Q .

ERIC

Aruitoxt provided by Eic:
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INFORMATION SHEET

XV. Types of electric eraser refills and their uses

A
8
C.
D
E

F.

G.

Dark grey-Used to erase ink

White--Used to erase pencil lead

Pink--Used to erase pencil lead

Green soft-Used to erase pencil lead

Pink soft--Used to erase pencii lead

Standard red--Used to erase pencil lead

Nu-Red--Used to erase pencil lead and used with plastic film

Vinyl--Used with plastic film

1.2




Parts of a Parallel Bar

Cable Cable Clamp

Cable Pulleys

Tension Bracket

o
o
Iy
>
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Adpstable Tnangle

Adjusting Knob

Scale in
Degrees

NOTE: In Closed Position
Triangle forms Standard 45° Triangle

125 ™ 2
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Parts of an Elbow Drafting Machine

Clamp "

(Transparency 4)

Horizontal Scale

v-i91L-10

(S
ot
C‘

-y

Lt

-}




Parts of a Standard Protractor Head

- Adjusting Screw
N Vg

Protractor {— Scale Chuck

Chuck Plate

V4
_— Vernier Plate
\Wl'l‘ AL
~ Baseplate
/ L b L
Base Line Protractor Brake Wing Nut
Wing Nut Index Thumbpiece o
2 5
- 30 8

‘ 155




Parts of a V-Track Drafting Machine

fal

‘Mounting Clamp
Honzontal Track

5\ Vertical Scale

[ Horizontal Scale

LN §
o |
TR T G | d 'l

Standard Protractor Head (Transparency 4)

Protractor Head
Pivot Point

v-a9tL -1 a

{60 161




DI-167-A

MAJOR EQUIPMENT
UNIT IV

A

ASSIGNMENT SHEET #1--OPERATE A PARALLEL BAR

. Procedure
A. Loosen cable clamp as required (Figure 1) \\
8. Move parallel bar to bottem limit of drawing surface
C. Bothendsof ;mallol bar should be in contact with tension brackets
D. Place drawing media on working surface 30 that top edge of paraliel bar does

not catch bottom edge of drawing media

E. Move top edge of parallel bar up and align with top edge of drawing media
(Figure 2)

F. Hold drawing media in position and tape corners to working surface

Parallel

.qn

- | Positioning the paper on the board

\ .
Adi Tension
justment of Parallel Bar Bracket FIGURE 2
FIGURE 1

G. Tighten cable clamp adjustment as required

H. Move paraliel bar up and down on the working surface by hoiding the
middie of the parallel bar and lifting slightly
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ASSIGNMENT SHEET #1

I.  Place triarigies on top edge of parallel bar (Figure 3)

FIGURE 3
J. Check working edge of bar frequently to make sure it Is maintaining proper
alignment with horizontal lines of drawing
K. Use pencil to draw horizontal lines (Figure 4)

L. Use pencil and triangle to draw vertical lines (Figure 5) $

Drawing Horizontal Lines | Drawing Wertical Lines

FIGURE 4 FIGURE 5

M. Practice sianting the pdyll in the direction of travel and rotating pencit in
night hand when drawing a line

“.
A
t




~
|
|

ASSIGNMENT SHEET #1

Problems

A

~

Operate 8 paraliel bar and triangles to construct the folldwing figure.

Directions-Use "B" (11 x 17) size drawing vellum with standard border
and title block. Divide the working space into two equal areas. Center
in the left hand area, construct the following figure using proper techniques.

L -~y -

Line B-C is Divided into 9 equal parts.
Line A-B is divided into 6 equal parts.

(NOTE: Work at_keeping all object lines the same width and darkness.)
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. ASSIGNMENT SHEET #1
B. Operate a parallel bar and a triangle to construct the following figure.
Directions--Use the right hand area of probiem "A" drawing vellum. Con- X
struct the following grid pattern using proper techniques.
¥ o
4 b - - -y
I - y .
R
R ] A
-
. T -
- — — e . - o o wmee - 1
TT7 L ] .
R | — - b o] P
} l | S T ™
' t
— i
.
— A :
| boor —
f— ——— r - - - - ;
b —-$>-- - 4 *T-—T ]
L. || | R |
|
ST .
N INOTE: Accuracy is & 'must” for a drafter, start now working on accuracy
- * of snacing and keeping all corners clean and sharp.)
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ASSIGNMENT SHEET #1

C. Operate » parallel bar and triangles to construct the following figure.

Directions-Use "A" size drawing vellum with standard border and title
block. Construct the following figure usinn proper techniques. Omit all
dimensions,

(NOTE: Drawing should be centered in working space by finding center
of working space by crossed diagonals.)

D. Operate a parallel bar and triangles to construct the following figure.
Directions-Use "A" size drawing vellum with standar border and title

block. Construct the following figure using proper techniques ~,mit all
dimensians.

(NOTE: Drawing should be centered in working space by finding center
of working space by crossed diagonals.)
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MAJOR EQUIPMENT
UNIT IV

ASSIGNMENT SHEET #2-OPERATE AN ADJUSTABLE TRIANGLE

l. Procedure

A. Set required angle on triangle by loosening adjusting knob and setting
the scale (Figure 1)

Read numbers on lower half of scale, if required angle is greater than 45, the
angle will b’ the actual angle made by the triangle

Read numbers on upper half of scale, if required angle is less than 45, the
angle will be complementary to the triangle

FIGURE 1

Adjusting Knob

v

39° ™

Reading is at 39° ey

\ Parallel Bar Blade

Note-- In Closed Position
Triangle forms Standard 45° Triangle




ASSIGNMENT SHEET #2

D. Adjustable triangle can be adjusted so that the long side can serve as the base
line. This changes the direction the individual lines will run (Figure 2)

(NOTE: Using long side as base allows you to construct perpendicular
lines merely by sliding the triangle.)

FIGURE 2

N\
N\ Adjusting knob
Paralle! Bar

L]

E. Practice setting various angles and rotating triangle to get various line angles

F  Construct paralie! iines by drawing along one edge of the triangle (Figure 3)

I3y




‘ ASSIGNMENT SHEET #2

G. Slide the triangle along working edge to new position and construct the new
line (Figure 3)

Parallel Bar
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ASSIGNMENT SHEET #2

1. Problem

Directions--Complete the figures below using a paralle! bar and adjustable triangle.

Draw lines paralle! to given line through given points ®
’, B .
Ld
L
Line A-B isa
angle to the
- horizontal
Ld
A P -

Draw lines perpendicular to given line through given points

LineC-Disa Py
angle to the
vertical




MAJOR EQUIPMENT
UNIT IV

ASSIGNMENT SHEET #3--MEASURE ANGLES WITH THE

PROTRACTOR AND VERNIER SCALE ON A DRAFTING MACHINE

Procedure

A

Operaton of the standard protracto head
(NOTE: The standard prctractor head is divided into one degree units
with a side mounted vernier scale divided into five minute readings. The
protractor has 4 quarters of 90° each.)
1. Push indexing thumbpiece in and rotate head
(NOTE : Protractor will automatically lock every 15 degrees.)

2. Push indexing thumbpiece in and down

(NOTE: This procedure will lock the indexer in the open position
and free the protractor head to cornpletely rotate.)

(CAUTION: NEVER FORCE the head if it does not rotate {reely;
check protractor brake wing nut.)

Measuring angles
(NOTE: The standard protractor head is designed to read an angle to the
nearest 5 minutes of a degree. Remember, there are 360° in a circle and 6@
minutes in one degree.)

1. Locate the "0" on the protractor and the "0" on the vernier scale

2. Push thumb index in

3. Slide the "0" 1 the vernier up or down the protractor until it lines up
with the degree mark needed on the protractor (Figure 1-a)

Example:
1. Assume the vernier is set at a positive-(upward) angle

2. Note the reading is between 7 and 8 degrees

171
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ASSIGNMENT SHEET #3

3. Find the 5 minute mark on the upper half of the vernier which is

most closely in alignment with a degree mark

(NOTE: The correct reading is 7°40". The procedure is the same when
reading negative (downward); in this case the reading is 4°25'. Refer to
Figure 1-b.)

> 10
. z
s X,
n £
5 T
X .
§z .
IS 0 AN
A [ ]
FIGURE 1

Setting angles

1. Release the protractor brake wing nut
2. Push the index thumbpiece in and down to release the index

3. Rotate the protractor arm until the zero of the vernier is at the desired
degree

4. Rotate (slowly) the protractor arm counter-clockwise until the desired
minute mark on the upper half of the vernier is precisely aligned with
the nearest degree mark on the protractor

5. Lock the protractor brake wing nut

(NOTE: The procedure for settirg negative angles is essentially the
same except the protractor head is rotated ciockwise.)

(]
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ASSIGNMENT SHEET #3

\

Il Problem

Directions--Use "A" size drawing vellum with standard border and titie biock.
Construct the following figure using STD protractor head with vernier scale to lay

. out all angles. Start_gt point A. Label ali corners, show dimensions in table form.
Measure and labelo;:i\s;ng_angle (8, A, G,) and find the length of G, A to the
nearest 32nd. All anglas should be calculated using the deflection method illus-
trated in Figure 2 of the example before starting the drawing.

Example: Defiection method

1. Extend line AB beyond object giving 180° line

2. Subtract known 135° from 180" line
3. Set base line scale on 180° line
4. Set protractor head at 45°
5. Construct line 8-C
FIGURE 2
B 45°
Q
. C
f
A -]
135
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ASSIGNMENT SHEET #3

AB-2"

3,C=211/32"

C.D-13/4"

D, E=2"

E,F-117/32"

F,G=123/48"

G A - B,A.G~=

(NOT&: Required angles to draw figure have to be calculate ). Use deflection method.)

t

174
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MAJOR EQUIPMENT
UNIT IV

ANSWERS TO ASSIGNMENT SHEETS

Assignment Sheet #1

Evaluated to the satisfaction of the instructor.

Assignment Sheet #2
Line A-B = 25° angle

Line C-D = 48° angle

Assignment Sheet #3
 G,A=35/16
BAG = 84° 30'

Sy -

']
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MAJOR EQUIPMENT
UNIT IV

JOB SHEET #1--MAKE ADJUSTMENTS TO A V-TRACK
DRAFTING MACHINE TO INSTALL AND ALIGN SCALES
Tools and equipment
V-track drafting machine -\
Drawing surface

Horizontal machine scale

A

8

c

D. Vertical machine scale
E. Scale wrench

F. Hexwrench

G. Pencil

H. ' Drawing media
Procedure

A. Insert scales

1. Tighten flathead chuck plate screws on both vertical and horizon-
tal scales

(CAUTION: Do not overtighten plastic scales!!)
2. Place scales flat on working surface in line with scale chucks on pro-

tractor and firmly press, do not drive, the chuck plate on the scale into
the chuck

(CAUTION: Do not bend scales as you apply pressure.)
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JOB SHEET #1

8. Remove scales-Release scales by means of a scale wrench

(NOTE: With the pin side of the wrench downward, slip the wrench over
the panhead screw and turn clockwise, pressing the curved part of wrench
against end of scale chuck. Figure 1)

FIGURE1

C. Align scales

1. Install scales

Tighten flathead screws on each chuck plate

b. Insert scales in base plate, and press them firmly into place

c. Loosen the panhead screw on horizontal scale, and set scale
near the center of 1ts anguiar range of adjustment

d. Tighten panhead screw on horizontal scale
‘ 2. Align horizontal scale
a Draw a reference line parallel to the horizontal track by:

1} Locking the vertical brake and releasing the horizontal
brake

EY
Ta

2) Placing pencil point at zero on the horizontal scale and
moving pencil and protractor head together laterally along
the board

(NOTE: Merely drawing the pencil along the scale will
not assure a line parallel to the horizontal track.)
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b. Release the base line wing nut and bring the horizontal scale
parallel to the reference line (Figure 2)

~Base-Line
Wing Nut

Chuck-Plate Lock-Screws
r

Morizontal Scale

] Reference Line:

v Chuck Plate
FIGURE 2 .
-
' c. Tighten the base line wing nut
3. Align verticai scale -
a. Index the head 90 degrees clockwise (Figure 3) .
REFERENCE LINE
VERTICAL SCALE
7
h.  Loosen panhead screw on vertical scale -
. c Adjust vertical scale to the reterence line -/
. ]
rd




» JOB SHEET #1

d. Tighten panhead screw on vertical scale o

e. Index the head 90 degrees counter-clockwise so that horizontal scale is
paralle! with reference i‘ne

(NOTE: This setting is extremely important and should be checked
periodically.) ’




JOB SHEET #2

C. Alignscales
1. Install scales
a. Tighten flathead serews on eacl\'l chuck plate
b. Insertscales in base plate and press them firmly into place
{(NOTE: See Procedure step A-2.)
2. Align horizontal scalé

a. Loosen the panhead screw on horizontal scale, and set scale
near the center of its angular range of adjustment

b. Tighten panhead screw on horizontal scale

c. Loosen base line wing nut and set horizontal scale parallel to
bottom of drawing surface

d. Tighten base line wing nut

e. Draw alight reference line the length of horizontal scale
3. Align vertical scale
a. Index the head 90° clockwise

b. Loosen the panhead screw on vertical scale and bring the vertical
scale parallel to the reference line {Figure 2)

FIGURE 2

Reference Line

/ Vertical Scale
L _ _

S S SEnen smmm— fT"‘ v




JOB SHEET #2

| C. Align scales

1. Install scales

b.

Tighten flathead screws on each chuck plate
Insert scales in base plate and press them firmly into place

{NOTE: See Procedure step A-2.)

2. Align horizontal scale

e.

Loosen the panhead screw on horizontal scale, and set scale
near the center of its angular range of adjustment

Tighten panhead screw on horizontal scale

Loosen base line wing nut and set horizontal scale parallel to
bottom of drawing surface

Tiwghten base line wing nut

Draw a light reference line the length of horizontal scale

3. Align vertical scale

b.

Index the head 90° clockwise

Loosen the panhead screw on vertical scale and bring the vertical
scale parallel to the reference line (Figure 2)

FIGURE 2

I

l

r




MAJOR EQUIPMENT
UNIT IV

NAME

TEST

Match the terms on the right to the cortect defintions
a. Ata 90" angle to d qiven plane or line Horizontal

b Any surface such as a dratting hoard or Vertical
desk used to secure drawing media

Drawing medidg

c. Two hines or surfaces side by s:de, egua . Working surface
distances apart at all points

Perpendicular
d. An edge used as a point of reference, such as
the edge of a drawing board or T square

Parallel
Working edqe
e Parallel to the plane of the horizon
Elhipse
__f. Any type of drawing material upon which

an object is graphically represented Vernier

7 A line straight up and down, perpendicu-
lar to the horizontal plane

h A measuring device consisting of o smaller
main fixert scale and a smaller graduated scale

that shdes to obtain fine measurements

t A foreshortened arcle with o major and
minor diameter

ldentify the narts of 4 paralle! bar by niacing the correct number to the l=ft of its
correspond g ndam.e

Bar

Cable pulleys
Cabie clamp
Tension hrackrjr

Cabiv

ERI!

Aruitoxt provided by Eic:
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L oat thr ¢ 2dvantages of a parallel bar.

4. Describe the operation of a parallel bar.

5 Describe the use ot an adjustable triangle.

6. Identfy the parts of an elbow drafting machine by placina the correct number to
the «eft of its corresponding name.

_____a Elbow brake i, Vegnier plate
. ~
} b Upperdarm T Chuck plate
c. Ciamp _____k. Protractor brake wing nut
]
d. Honzonta! scale 1. index thumbpiece
e. Vertical scale __m. Buse line wing nut
f  Protractor ) n Handie
g Adjusting screw _o Standard protractor hi au
t Scale chuck ____p Lowerarm .
10
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. 7. List four advantages of an elbow drafting machine.

b.

C.

d.

8. Describe the operation of an elbow drafting machine.

9. Identify the parts of a V-track drafting machine by placing the correct nurnber to the
left of its corresponding name.

______a. Horizontal motion brake ). Vertical motion brake
_____b. Handle k. Chuck plate
_____c. Scale chuck 1. Base line wing nut .
4 Méunting clamp _____m. Protractor brake wing nut
‘ ______e. Horizontal track ____n. Vernier plate
_____f. Vertical track _____o. Protractor
G Standard protractor head ____p. Index thumbpiece
____h Vertical scale _____q. Baseplate
i. Horizontal scale r. Protractor head pivot point

s. Adjusting screw

——— et
f.—S
Y

—_ .
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10. List four advantages of a V-track drafting machine.

b,

C.

d.

11. Describe how a V-track drafting machine operates.

12 Select rules to reember concerning :naintenance and care of drafting machines by
. placing an " X" in the appropriate blanks.

a. Keep scales aligned and tight

b. Scales can be used as straight edge for exacto knife

¢. Scales do not need to be kept clean

d. T'ighten baseline and protractor wing nuts snugly but not too tight

e. Store drafting machine with scales over the edge of the drafting table cut of
the way .

t  Lift and move drafting machine by the scales
g. Protiactor hedds are hard to adjust, force if necessary
h  Keep hand tension aujusted properly

. Keep support clamps loose when not in use

13 List four rules related to the use and maintenance of an electric erasing machine.
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‘ 14. List two factors that determine the type of electric eraser refill to use.

b.

15. Select types of electric refills and their uses by placing an " X" in .he blank by the refill
used only to erase pencil marks. ’

____a. Darkgrey
b. White
c. Pink
d. Green soft
e. Pink soft
f. Standard red
g. Nu-Red
______h. Vinyl
‘ 16. Operate a parallel bar.
‘ 17. Operate an adjustable triangle.
\18. Measure angles with the protractor and vernier scale on a drafting machine.
19. Demonstrate the ability to: .

a. Make adjustments to a V-track drafting machine to install and align scalzs.

b. Make adjustments to an elbow drafting machine to install and align scales.

(NOTE: If these activities have not been accomplished prior to the test, ask your
instructor when they should be completed.)
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MAJOR EQUIPMENT

UNIT IV
ANSWERS TO TEST

»
1. a. b5

. 4 -

c. 6

d, 7

e. 1

f. 3 o

g 2

h. 9

i. 8

n

2. a. 5 c. 2 e 1

b. 3 d 4

3. Any three of the following:

a. kasy to make long horizontal lines
b.  More accurate than a T-square

C. Very little maintenance

d. Simple to operate

4. A parallel bar is a long flat bar similar to a T-square that has a hollow area in its middle
through which cables pass. These cables work through a series of pulleys, and the ends
are attached to a tension bracket. The cables allow the bar to move in a parallel motion
up and down the working surface

5. An adjustable triangle is used in combination with.a T-square or parallel bar to lay out
lines that are not at the standard 15° increment

6. Parts of an elbow drafting machine

) “a. 13 $ 12
b. 10 k. 4
C. 9 I 7
d 8 m 5
e. N n. 6
f. 2 o. 16
.g. 1 p. 17
h. 3
I 15

7. Any four of the following:

Increases drafting output

Requires fewer toois to operate ¢

Less expensive than parallel track machine

Can be aligned to any base line

More accurate than separate protractor mstrument

Can be operated from any side of the drawing desk ©

s a0 oo

1z
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1.

12
13.

14,

15.
16.
17.

18.

ERIC

Aruitoxt provided by Eic:

.

-

An elbow drafting machine has a protractor head whieh ¢ . udjusted to any angle
measurement accurate to the nearest 5 minutes of adeq'ce . i*+ 1otractor bt moves
in any direction of the working sdiface T head is moust & Yl g 01 wo arms

hinged in the r :dale with an elbow swwel joint. Tius o'lovs the draf e 10 make
parallel lines at any angle.

19

P -9
)

16
2
3
7 m,
13
12
17
1
15

Pl Sl

3

To o Q0 oW
— o (Vb (D 00 O =

~e3so
oo

Any four of the follow:ng:

\Sw'rﬁple to operate

a.

b. Versatile

¢. Accuracy is better mamtained

d. All areas of draw:ing board accs - 41 1w
e. Few working parts

The V-track machire nas a protraztn heac . nich cun b e sted 10 dany g e mey
surement accurate to the nearest 5 minutes of a dea. <&, tys gotractor head oves an
a vertical track which in turn move- on a horizontal track T s arows the drafte o
make parallel lines in any direction

a, d, h

Any four of the following:

a. Select correct eraser refill for media heing used

b. Keep eraser moving to preveat hrcaine 4 hobx i g o ng e and frafting
surface

c. Use erasing shield to solate ared DEING Fra .=

d. Be careful when plugging and unplugging et ~et from an electrnic receptacle

e. Prevent eraser crumbs and fore:yn material from fallin 1 e working mechanism

g. Hangeraser on hook or piace in tray when not 1n use

a. Type of linework

b. Type of drawing media

b,c,d,e,f

Evaluated to the satisfaction of the nstructar
Evaluated to the satisfaction of the instructor

Evaluated to the satisfaction of the instructor
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APPLYING FOR A JOB
UNIT V

UNIT OBJECTIVE

After completion of this unit, the student should be able to locate a job opening, make a
formal application, and effectively interview for a job. This knowledge will be evidenced by
correctly performing the procedures outlined on the assignment sheets and by scoring 85
percent on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the student should be able to:
1. Match terms a;sociated with applying for a job with the correct definitions.
2. Select means of locating job openings. N
3. List thre? methods of applying for a job..

4. Select personal attributes or attitu?s an employer looks for during a personal
interview. : ¢ ’

§. Select six items which an applicant may need to prepare when applying for a
job.

6. Select guidelines to foliow when participating in a job interview.
7. Write a resume.

\ 8. Write a letter of application for a drafting job. : ‘ o
9. Cgmplete an eﬁ'\ployment’ application form for a job as a drafter.

10. Prapare a personal portfolio.

" 11. Practice interview questions.

12. Make an appointment by phone for a drafting job interview.
'S

e

13. Write a follow-up letter or make a follow-up phone call after interviewing for a
drafting job.~ . -

14. Evaluate a drafting job offer.

15. Compare job opportunities.
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' ’ \ APPLYING FOR A JOB
’ UNIT V

SUGGESTED ACTIVITIES

. Provide student with objective sheet.

il Provide student with information and assignment sheets.

IR Make transparencies.
v. Discuss unit and specific objectives.
V. Discuss information and assignment sheets.
.
Vi Invite an Industry personnel manager to discuss "What to look for on applica-

tion letters, resumes, employment application forms, and follow-up devices" and
"How do equal opportunity and affirmative action affect my hiring procedures?"

VIl Obtain actual letters of apphcation and resumes, both good and bad examples,

and discuss each with students.
. VIIIL Use a panel of employers to talk about things they look for in a prospective
employee.
IX. Use video tape to record student practice interviews. “

(NOTE: Althouyh not as effective, an audio tape recorder can alsc be used.)
X. Have students cntique thglr taped interviews.

~ X1 Give test

INSTRUCTIONAL MATERIALS

A. Objective sheet P

.

B Information sheet
C. Transparency masters
1. TM 1--Attitudes
2. TM 2--Appropriate Dre%s

. 3. TM 3--Take Time to be on Time '
]

i | 1,‘” -
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I

F

i Lt

As3 yument sieets
22

1. Ayugnment Sheet 4+ 1 Write d Resuni

2 Assignment Sheet #2 -Write a Lester of Apund e o foo Vo
Job

3. Assignment Shect #3 Complete tniployiment Ffpp Lat
Job as a Drafter ,

4. Assignment Sheet #4--Prepare a Perytual Po.t" e o
5. Assigniment Sheet #5 Practice lnterv.ew Oug. i e

6. Assignment Sheet #6--Make an Appointment by Prone for a uratiine

Job Interview -
7 Assignment Sheet #/ Write a Folowup temh o Make -~
Phone Call after Interviewing for a Draiting )
8 Assignment Sheet #8 Fualuate a Drato . I i o

9 Assignment Sheet #73- Compare Joh Upivsrin ihe

Test -

Ansvie s 1) test s
/ ~

i

-eferi nces .

Vi edge, Bt Mo G koedae, Woalten 1, 0 0
vy our Joh. Daas  South Westers Publishur, oo

Moburn, Parl M How to e 0 Job. Shay nee oo
vocatonal Techmcal Schon, 1967

Frov uhan, Moynthan, and Laeurt o a R T L T
Chicayo 1 G. Ferguson Pubhshing compan, 1.7

ANoort Merle W, and Mceena, Marqgare: oY .o
£ il Boor Company v, Loy Diviamon, 17

2gc et e Job? Dt ST VI AT

Korerriony Mdl')( t n ‘1 a NIRRAARY [ AN ' ‘e -
Vi e Sebdanen Do o m Dyee

intervmnarg Women  ancdiegec Wasi e . o
o amussan, 1973

v Attreude s o Ny ocnstin, S i
6L Genaon Lty Texas, 1972

Anern, Chif YAt Gettin g Job und "AL ey !
cu Famuly Dfe. Greenhiz d MA L Jhanminu L r .

e
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K';mbrell, Grady, and Vineyard, Ben S. Succeeding in the World of Work.
Bloomington, IL: McKnight rublishing Company, 1975.

Feingold, S. Norman, and Swerdloff, Sol. Occupations and Careers. St.
Louis: McGraw-Hill Book Company/Webster Division, 1969.
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‘ APPLYING FOR A JOB
UNIT V

INFORMAT!ON SHEET

I Terms and defimtions
A.  Award Recogmtion recewved for outstanding achievement

B Extracurricular activities--Clubs, orgamzations, and social or church groups
in which one participates

Examples: VICA, AIDD

C. Fringe benefits--Extras provided by an emplover, such as paid vacations, sick
leave, and insurance protection

D. Qualifications--Experience, education, and physical characteristics which suit
a person to a job

E Resume -Brief, typed summary of one's qualifications and experience
that is used in applying for ajob

F Vocational preparation- Any vocational courses and skills one has learned in
school or through work experience

G Interiew Meeting of employer and job apphcant for puipose of evalua-
tion and questioning

H. Apphcation form- Printed form on which job apphicants record intormation
about their personal history, job history, job experience, education, and
references

f Blind ad Classified advertising that does not identify the advertiser

(NOTE: Applicant is asked to send a letter of apphcation and resume to a
post office box number or to call a certain number.}

J. Help wanted ad--Classified advertisement telling what kind of job 1s available
and what the gqualfications are

K  Employment/situation wanted ad- Classified advertisement pleced by in-
dividuals seeking employment and teliing what their guahfications are

L Employment agency -Business that 1s designed to help individusis find em-
ployment

M. Partfolio A aroupng of samples of an indwidual’s work

. N  Legible--Capable of beinj read; clear

ERIC [

Aruitoxt provided by Eic:

«r




INFORMATION SHEET

QO  Egual opportunity employer--"mployet who is making a special effort to
assure that no form of discrimination is practiced

Fxamnies; Age, sex, race, creed
It Meauns of locatmg job openings
~. Classifred ads
1. Newspapers
2. Magazines
B. Employment offices
1. State and federal labor offices
2. Private
{(NOTE- A fee is charged by most private agencies.)
C.  Local labor union business office
D. School officials
1. Teacher
2. Counselor
3. Principal
4. Placement officer
E. Current wor‘k)er.s in the drafting field . -
R Methods of applying for a job ‘
A Letter
3 Telephone
T Inperson

v Personatl attributes or attitudes an employer looks for during a personal inter-
view {Transparency 1)

A. Enthusiasm and interest

{(NOTE: This includes taking pride in your work and being willing to do
more than your share when needed.)
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INFORMATION SHEET .

Dedication and dependability

(NOTE: This involves good work habits which include regular attendance
and being on time. It also means you should readily follow rirections.)

Alertness, quickness of mind

(NOTE: You should always look for unsafe si‘uations that could injure
workers or damage property, and you should constantly look for more
efficient working practices.!

Honesty and integrity

{NOTE: Emp\oym should give truthful information both to customers
and to their employer.)

<>
Daesire to work
Ability to wurk with others
Desire to improve one's self

(NOTE: Good employeses always look for ways to increase their know-
ledge ; this benefits both the employer and employee.)

"Items which applicant may need to prepare when applyihg for a job (Assign-

ment Sheets #1, #2, #3 and #6)

F.

m O o = »

Resume

Letter of application
Application form
Aptitude test
Portfolio

Follow up letter

Guidelines to follow when participating in a job interview (Transparencies 2 and

3)

A.

Preparing for the interview
1. Waear appropriate clothing and shoes
(NOTE: Dress better for the interview than you would for a day on

the job. This includes well coordinated clothing and avoid the wearing
of sneakers, sandals, or hats.) A

(2 Al \\ \

[V I |



INFORMATION SHEET

2. Be weil-groomed and neat

(INOTE:  For a woman, this means neat hair and app:enriate e
welry, for 8 man, nedtly trimmed hair and beard, *{ he wears one.)

w

Take an ink pen, severai copies of your resume, and all 'nioimaton
concerning social security number, references, names and deiresses,
dates employed, and dates you attended school

4. Go aione, do not take parents or friends

5. Do notbe late

(NOTE: Aliow adequate tume to complete a jnb appheation form )

n~ 6. Find out facts about the interviewer ahead of time
INOTE: Ohtain this information from the receptiomist )
a. Name '

{NOTE: Make sute you have the correct pronunciaticr i

b, Title

7. Know facts about the business
a.  Name
. Kird of business
¢ Proguets and services

d  How old ‘tf‘e cumpany s and where the plants, ofiices. or stotes
are locate

(NOTE: This information mav be hird to obtain  Be obiiervnt
in waiting room.  Ask receptionist for brochure on company !

B. Meetny the receptionist/secretary ’
. 1 Smile
2 introduce yourseif, stating tharn sy cu Dy an gopad sy o o
Lyt "Good morneg g Terr, Morath enoac 1o oy,
NG ‘or jeb as aarafter I have 16 G0 W, o et D

Mo Spwn
3 Fouow receptionist’s instrucninne

. 4 @il nderdy

() *~
[ |

ERIC

. 3 .
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INFORMATION SHEET

\
C. Starting the interview

1.

10.
1"
12.

® ® N oo o & W N

Smile

Listen carefully

Enter with poise

Greet the interviewer by name

Shake hands firmly

Introduce yoursaif y
State purpose of call

Be seated only at interviewer's invitation
Do not show signs of nervousness

(NOTE: If you do not know where to put your hands, lea\(e them on
your lap and keep them stiil.)

Do not place personal things on interviewer s desk
Do not smoke or chew gum
Look alert; look interested and enthusiastic

(NOTE: Words such as Mr., Mrs., Miss, Ms., thank you, plesse, and
sir never go out of style.)

D. Answering questions clearly

1..

2.

. Do not interrupt’ N

Anticipate questions that might be asked and volunteer proper infor-
mation

a. Explain yes and no answers

b. Avoid criticisms of former empioyers or competitors
c. Do not talk about personal problems

d. Show copies of your work if applicable

(NOTE: Never go on a drafting job interview without taking
several drawings. Good lettering should appear on applicstion.) |




O
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Aruitoxt provided by Eic:
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INFORMATION SHEET

Answer all questions honestly

Lxamples: “The, thina | liked least about my last b was
that | was. on the inght shift and coudin't qet
changed. | reailv’ wanted to be home with my
family at night.” -

“Truthfully, my relationship with my supetvisor
could have been bettcr. We seemed to ndave a per-
sonality conflict and never hecume fond of eiach
other. However, we did manage to work together.
This was my first experience like that and | surely
hope it doesn't happen again.”

Give positive answers tg unfavorable questions

Examples: Interviewer:

Applicant.

"Your work experience doesn't
sgem to relate spécificatly to this
job. Why do you feel qualified to
full this position?”

"| understand your concern. How-
ever, my job experience is nroad
enough to permut me to wark into
this particular situaticn. | have
done work similar to thi: job end |
think my gereral work record s
good envugh to convince you that |
would be a good employer . 1 would
be withing to recaive  aaditional
trarming

Find a true, positive stalement abhout vour reasons i eaving
previous jobs, even if you were fired '

Exampled: "I was la:d off, Lt 1 icarned from <y mistakes "

"1 feft because they it not newa as many employ
ges during the s'ow season

Try to mention your best qualtes o relation fo semetinng

concrete

.

Example: "I earned 75 percere of my expeoases whilh going
to schoo!™ 1s better than "o s it worker and
want to get aheaci.”

[

(Y]
LV

)
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INFORMATION SHEET

i. Be prepared for personal questions about your home life and
parents' occupations

(NOTE: These questions are inappropriate but are sometimes
asked by the interviewer.)

j. Avoid questions concerning politics, economics, religion, and
other controversial subjects

k. Answer questions about career objectives using specific terms
about what you would like to do in the near future in that parti-
cular field without limiting your opportunities.

Example: *| would like to work as a mechanical drafter and
go to school part time;'my ultimate goal is to
become a mechanical engineer."

4
Look directly at interviewer
Speak in clear, moderate tones
Use correct English

(Nbe: Avoid swearing, slang terms, or annoying phrases Iikr"yea,"
"you know," or "uhhuh.")

Show interest in the business; ask questions
Example: incorrect: "Listen, | need to know if you have any
benefits."
incorrect: "Now that you've questioned me, there

are a few things that | want to know
before | decide if | want to work for ‘

you.
Correct: "t wonder if you could give me some
information about the benefits available
to employees?” . .
Sell yourself

(NOTE: Never refer to yourself as just average or fair. Always look for
a positive response.}

Give the interviewer the opportunity to mention salary and fringe
benefits

Act enthusiastically

o

()



INRPRMATION SHEET .

Closing the interview -
1. Watch for signs that the interview is over. such as the intetviewer
shuffling papers and moving around in chair

2. Ask "May | say one thing more?” or "Would you be intaiester! in
..2"it the interview seems to be ending hefore all important selling
points have been made

w

Thank interviewer for his/her tirne

Example: "I've enjoyed talking to you, Mr. Smith. Thank you for
your time and consideration. I'm excited about this
job and do hope I'm hired. Can you tell me when the
position will be filed and how the applicants wil! he
notified? (Answer) Please let me know if you nefd any
additional information."

4, Learn from every situation even if the interviewer does not ofter
the position

Following up the interview--Write thank ydu letter, call, or visit again to
express interest in the job and appreciatior{ for the opportunity to interview

“«



Attitudes

Enthusiasfb, Interest, Dedication, Dependability, Alertness,

Quickness of Mind, Honesty, Integrity, Desire to Work,
Desire to Help Others, Desire to Improve One’s Self

v-eEiz-1a



Conservative and Coordinated
Clothing ?

Shoes in Good Repair ?

v-SiZ: | G.

.
-




i o

v-LLZ-1a



DI-212.A

APPLYING FOR A JOB
UNITV

ASSIGNMENT SHEET #-WRITE A RESUME

Write a resume using accurate facts about yourself. Use the information below and the
sample resume included in this assignment sheet as guides. A good resume should imme-
diately give prospective employers a brief summary of your accomplishments, educational
background, work experience, skills, and job objective. It i®not necessary to use the exact
wording and outlinz form used on the sample resume, but it is necessary that your resume
be neat and balanced and contain all the information which might help you get a job. Keep
a current copy of the resume and use it to apply for jobs.

1.

10.
1.

12.

Inspect several resume formats and choose one that best fits your needs or use the
example included in this assignment sheet as a guide

Type your resume on 8 1/2 x 11 inch white paper. Try not to exceed two pages.
Keep resume error free.

(NOTE: Many employere wil! not consider persons who have resumes that include
misspelied words and typographical errors.)

Use outline form.

Put your name prominently at the top in the upper left-hand corner. Beneath
name, give full street address, city, state, zip code, telephone number witn area
code, and a number where messages can be accepted.

(NOTE: Leave space at upper right for a wallet size photo.)

Under Personal Data include birthdate, height, weight, health, and marital status.
Do not include religious and political atfiliations.

Describe your job objective or career goal briefly.

Describe your educational background, giving names of schools, dates of enroli-
ment, and diploma or degrees received.

List related subjects studied. Include grade averages, if favorable.

List student activities and awards.

Ltst hobbies and extracurricular activities, if they are relevant.

List your past empioyment, starting with your most recent job. Include name of

firm, maiting address, job title, starting and ending dates of employment, name of
immed ate supervisor; and phone number.



ERIC

Aruitoxt provided by Eic:

13.

14

16

ASSIGNMENT SHEET #1

List dvities of your fast job.

INOTE. Concentrate on skitls you have used. Let employer know what you can
do. Remember, you have to prove your valu~ to the business, especially f you
have httle experience.)

List three persons as character references. Include complete mailing addresses and
phone numbers.

(NOTE - Ask permission before you use anyone as a reference.)

List one or mote jobs or work references, include people that you have actually
worked for

(NOTE: Avoid listing relatives as a reference unless you have actually worked for
them on a salary basis.)

Wnite "Confidennial" at the top of the resume if you don't want your current
emptoyer to know you are looking for other employment.

Proofread your resume carefully and retype f necessary. Reproduce sewaral
copies on white hord paper

{(NOTE. Your resume's physical app2arance 1s VERY IMPORTANT. Avoid using
ditto or carbon copies. Be sure to proofread the printer's work. Always bring
extra copies to interview. Leave one copy of resume with interviewer and use cne
as a reference when filling out the application form. You should also mail one
resume with your letter of apphication.)

’)/.:‘

Y]
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‘ ASSIGNMENT SHEET #1
SAMPLE RESUME

RESUME
TERRY McKRACKEN

ADDRESS:
Present. 774 E. Adams Street Permanent: Route #3
YourTown, YourState 77704 Anytown, YourState 77704
{405) 311-7779 (405) 235-4433
PERSONAL DATA-
Age: 18 Heaith: Excellent
Birthdate: Jan. 21, 1963 Marital Status: Single
Height: §' 7" Social Security Number: 447-37-0652

Weight: 160 Ibs.
JOR OBJECTIVE:

Mechanical Drafter

. ULTIMATE GOAL:

Mechanical Engineer

R

EDUCATION:
Anytown High School, Anytown, YourState 1977-81
Progress Vo-Tech, Progressville, YourState 1981
Certificate: Drafting, Four Semesters

Grade Average: 3.5 on a 4.0 scale

RELATED SUBJECTS STUDIED:

High School Vo-Tech School

Algebra 2 semesters Machine Drafting -540 hrs.

Geometry - 1 semester Architectural Drafting -270 hrs.

Basic Mechanic.l Drawing 1 semester Piping Layout -135 hrs.

Technical Report Writing - 1 semester Structurai Detailing -135 hrs.
Descriptive Geometry - 30 hrs.
Related Mathematics - 30 hrs.
Trigonometry - 30 hrs.

STUDENT ACTIVITIES

President, Senior Class
President, VICA
Treasurer, Baptist Youth Fellowship Organization
. Drafting contest, Second Place State, Fifth Place National




ASSIGNMENT SHEET #1

WORK EXFFRIENCE

Name: John Farmer Machine
774 E Mapie Ave
YourTown, YourState 77704
{10%) 555 2000

Job Titla: Drafter Trainee
Dates June 1, 1981 1o Aug 15,1981

Supernsor, Meo John Farmer

Duries: Run bluepnints
F e drawings
Delvery and Pick-up
Trace old drawings
Clean ap oftice
He'ped take measurements
in the hield

CHARACTER REFERENCES:

1 M Swunny Davis {918) 555 2552
Vocger ™y Drafting instructor
Prosriss Vo Tech
Progressviile, YourState 77703

2 NbioJotes ganoner (918) 555 3333
Frong avt Newhbor
772 £ Astuns Street
YourTown, YourState 77703

[O8]

Mrs Jerrr Loith 818) 555 1000

Youth Director Parkview Baptist Chiurch
/11 Fellowshin Circle

A towe, YourSuate 77702

WORE Fif U NCES Dwith pernussion)

Mo Bal, Baree 05 HOL2 7212
Prodfeaten Sapet iendent
Jack Bosergs Cons ruction
LI

YourTown, YoutState 77704

Name: Jack Bowings Construction
612 W. Oak
YourTown, YourState 77704
(405) 562-7212

Dates: Aug. 30, 1981 to Present

Superviser: Mr. Bill Bates

Duties: Run blueprints

File drawings

Construct drawings for
home

Remodel jobs

Took measurements in the
field for remode! jobs

Carpenter's helper on
remodel jobs
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APPLYING FOR A JOB
UNIT V

ASSIGNMENT SHEET #2-WRITE A LETTER OF
APPLICATION FOR A DRAFTING JOB

The application letter is a sales technique to tell the employer how your abilities wilt be
useful to the business. The letter should specify your qualifications while the resume gives
general background information.

Cut a help-wanted ad for a drafting job from the classified ad section of the local paper.
Write an application letter to accompany the resume you prepared in Assignment Sheet #1.
Use the following information and the sample letter as a guide.

(NOTE: If you cannot type, it 1s recommended that you locate someone to type your
letters for you. Make sure you have a good typewriter available.)

1. Use acceptable form and appearance

Type neatly and accurately

Write on only one side of the paper

Avoid smudges and typographical errors

Use 8 1/2" x 11" white bond paper

(NOTE: Do not use personal or fancy paper.}

Spell, capitalize, and punctuate correctly

Include employer's full name, title, and address

Include your full name and address with zip code on the ietter

Retain a copy for further reference

2. Include proper information

Write to a specific person

(NOTE: Find out the name of the personnel manager ‘employer you want to
reach and the correct title. When in doubt, write to the top person who will
refer your resume to the right party. Use TO WHOM IT MAY CONCERN if
answeting a blind ad.)

Avoid excessive use of the pronoun "|"
Be brief; do not repeat information in the resume
1) State the position for which you are applying

2) Avoid needless details

ro

[ Y
(o
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Aruitoxt provided by Eic:

ASSIGNMENT SHEET #2

3) Cover all points requested in fhe advertisement in exactly the order
«n which they were asked

(NOTE: Some prospective employers make it a peint of testing the
applicant's ability to follow directions )

d  State reason for interest in job

{NOTE: Employers look for people who look for future advancement
opportunities rather than just a paycheck.)

e. Refer briefly to the main points in the attached resume

f. Mention that persons listed on the resume have given their permissicn
to serve as references

g. Request interview at employer's convenience

-

17 Tell where you can he reached

2) Enclose self addressed envelope and resume
3) Say you will phione next week
Be origina! in your approach-Attract attention in opening paragraph
Examples
Dear Mr. Money:
My exper:ence‘ as a drafter would be of interest to you.
Dear Ms. Owner:
Mr Co worker informed me that you are in need of a person who can be a drafter
trainee. | believe that my experience and training have taught me how to handle
these duties efficiently and accurately.
End the letter properly

INOTE: Sincerely yours or Very truly yours is appropriate.)

Use permanent address for the return address and make sure to nclude the
current date

Staple letter to resume a5 1t may be circulated to several departments an other-
wise becoime Jdetached
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ASSIGNMENT SHEET #2

[ ]
7. Follow up and phone for an appointment a week later
(NOTE: Don't be surprised if the resume has been referred to another depart-
ment. Remember, they are in business and you may not get immediate atten-
tion, especially if you sent a blind letter. Be persistent until you reach the right
person and ask for a convenient date to set up an interview.)
8. Keep in touch regarding possible openings now and in the future

(NOTE: The "iob hunt" may take several weeks or even months! it's important
to keep your contacts alive without being a nuisance.)

to
-
oy
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ASSIGNMENT SHEET #2
SAMPLE LETTER OF APPLICATION

Route #3
Anytown, Yourstate 77702
June 15, 1982

Mr. John Jones

Personnel Director

B & H Designers

Yourtown, Yourstate 77704

Dear Mr. Jones:

Please consider me for the drafting job that you advertised in the Daily Chronicle.

The skills | have learned in my vocational drafting courses should qualify me for this job. |
have had experience n all of the basic skills required by the drafting trade including the

safe use of surveying instruments.

| will graduate from technical school in May, and | would like to become a drafter. A more
complete déscription of my qualifications is given in the enclosed resume.

| would appreciate the opportunity t0 come gnd talk over this job opportunity at ypur
convenience. | can be reached by telephone at 405-235-4433 ’fter 3:30 or at the above
address.

Sincerely yours,

Terry McKracken
Encl
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‘ APPLYING FOR A JOB
: UNIT V

ASSIGNMENT SHEET #3--COMPLETE EMPLOYMENT APPLICATION
FORM FOR A JOB AS A DRAFTER

Complete the following application form using the guidelines below. Use information
corresponding to the classified ad and to your letter of application. Use information about
“v‘ourself from your resume. '

(NOTE: Although each business uses its own form, general rules of preparation apply
to any form.)

1. Beprepared _

a. Take agood ink pen with you

b. Take copies of resume )
2. Look over entire form before starting to write, do not hurry
3. Follow directions

a. Note whether information 1s to be printed or handwritten

. ‘ (NOTE: Many drafting firms have drafting applicants letter an application
s0 it can be evaluated.)

b. Complete all directic.s

4. ‘Nrite or print clearly, neatiy, and legibly
5. Answer briefly
& 6. Be honest
7. Answer all questions
(NOTE: If qu:stions do not apply to you, write Not Applicable or NA n the
space to show that you did not overiook the guestion.)
8. Include complete information, use resume
9. Recheck application when finished
10. Avoid cross-outs and obvious erasure marks
11. Do not list any restrictions to the geographical area in which you would work
unless you absolutely will not consider other geographical areas
12. Use the word "open" for questions about minimum salary since most employers
pay standardwzed rates and will not negotiate on this
‘ 13. Make copy of application, if possible
Q . A ENT

‘ “au
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APPLYING FOR A JOB
UNITV

ASSIGNMENT SHEET #4--PREPARE A PERSONAL PORTFOLIO

‘ / portfolio is a group ot samples of a person's work. Such work is then made available
.”"to a prospective employer at the time of an interview so that he/she can see examples
of the quality work that you do.

. ¢
Prepare your personal portfolio for use in a job application. Be sure to remember the °
following:

Y. Select a wide variety of work
(NOTE: A job may require many different kinds of skills. A wide variety of
samples will help the employer to see that you are qualified to do more than
just one job.)

2. Select samples of your best work

(NOTE: To use samples of less than quality work would defeat the purpose of
the portfolio. Show only samples of good work.)

3. Place your identification on all pieces included in the portfolio

(NOTE: An employer may choose to compare thé work of various prospective
employees.)

4. Place all samples in some type of a case or covering

(NOTE: This is essential to protect the samples while being moved to new loca:
tions. Be sure o put your name on the outside.)
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. APPLYING FOR A JOB
UNIT V

ASSIGNMENT SHEET #5--PRACTICE INTERVIEW QUESTIONS

The following are some additional questions which might be asked when applying for
various jobs. Keep the assignment sheet to review before going on any actual interview.

an employer tg'ask your maiden name or your father's surname if you a:e a female appli-
cant; your mabital status; who lives with you; the church you attend or the name of your
spiritual leader; how many children you have, their ages, or who will care for them while
you are at work; whether you own or rent your residence; whether you have ever had your
wages garnished; and whether you have ever been arrested. However, many interviewers,
particularly in smaller businesses, may ask such questions. Whether or not youchooseto
answer the questions depends on how much you want the job.)

(NOTE: Questéms about your personal life may not legally be asked. In fact, it is illegal for

How would you answer the following questions? Why do you think each question might be
asked?

1. Where do you go to school? When will you graduate?
‘ 2. Do you (did you) earn any of your own expense money while in school?
3. Why did you leave your prévious job(s)?
4. What did you like best and what did you like least about your classes?
(NOTE: This could be,;;ked about teachers, jobs, or employers.)
5. What books have your read lately? What are your favorite magazines?

6. Are you in good health?

7. What do you expect to be doing five or ten years from now? What is your chosen
field of work? *

B. At what salary do you expect to start?

9. What are some of your special abilities? What skills do you possess? What tools or
equipment can you operate?

10. How would you rate your training for this job? Very good? Fair?

11. What persona‘l‘ char.acteristics do you think are needed to succeed in your voca-

‘ tion?

g
B »
s




32-A

et

12.

13.

14.

15

16.

17.

18.
19
20.
21,

.

FAY
24.

25.

26.

27.

ASSIGNMENT SHEET #5

in what area do you need the most improvement?
“ . .

Do you hke to work with other people or do you work best alone?
Do you have any questions you want to ask us?

Do you think your extracurricular activities were worth the time *you devoted
to them?

How could you contribuie to our organization? Why should we hire you?
Tell us about your family and any plans tor marriage or further education.

(NOTE: REMEMBER: Legally, you do not hav. to answer this question. How-
ever, it is a good idea to prepare an answer in case such a question is asked.)

Exampes: "My family includes a younger sister and my parents, with whom |
live. My plans for marriage are undecided at this time, and I'm
hoping that the experience gained by being an employee of your
company will help me to decide about furthering my education."”

rather than

"Quite frankly, | regard this information as personal and choose
not to answer." ‘

For what other jobs have you applied?
Do you have any military obligations to fulfill?
Give us an example of a project you finished under pressure.

May we write or call your last employer?

How many people have you supervised at work or through organizations of
which you are a member?

How dp you feel about the progress you have made salary-wise?
Would you be able to work all day Saturday and Sunday?

If you could start school (or work) over again what would you do different.
ly?

What is your school attendance record?

Have you done the best school work of which you are capable?

)
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29.
30.
31.
32.
33.

34.

35.

D! 233A

ASSIGNMF NT SHEET 25—

Do you require attention? Does criticism disturh you?

(NOTE- These- questrons are usually asked n a more subtle and indirect way
What motivates you?

Would you be willing to relocate?

What size city do you prefer?

Have you saved any money?

Define cooperation.

What job with our company would you choose if you were entirely free to do
so? '

How do you feel about working overtime?

REMEMBER: YOU NEVER GET A SECOND CHANCE TO MAKE A GOOD FIRST
IMPRESSION!I! GETTING A JOB IS A JOB!!!
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APPLYING FOR A JOB
UNIT V

ASSIGNMENT SHEET #8--MAKE AN APPOINTMENT BY PHONE
FOR A DRAFTING JOB INTERVIEW

Making an appointment by phone does two things. First, it shows that you are interes-
ted in saving :he employer's time. Sécond, it shows that you are thoughtful for asking what
would be the Lest time for you to see the employer.
1. Steps in making an appointment by phone
a. Plan what you are going to say before you call
b. State your name ar.d reason for calling
<

Example: "Hello, this is Terry McKracken. I'm calling about your ad
in last night's paper for a drafter. May | have an appointment
for an interview?"

c. Ask when would ge the best time for you to come for the interview

d. Record the day, time, and place of the interview -

e. Thank the receptionist for the help

2. Things to remember when calling for an appointiaent

a. Keep the receptionist on your side; the receptionist is there to help you
(NOTE: The receptionist 1s sometimes asked to evaluate the applicant.)

b. Do not ask over the phone how much the job pays
(NOTE: Some questions about the nature of the job may be appropriate.)

c. Be polite and courteous

(NCTE: Remember that this call 1s the first contact you may have with
the firm. Make that first impression a good one.)

d. Ask if you should pick up an application blank or if they would like to send
it to you before the interview

Now that you have read about the correct way to arrange for a job interview, role play a
situation where you make an appointment ty phone. Use the checklist on the next page to
evaluate your performance.




236-A
ASSIGNMENT SHEET #6
YES NO

Was prepared before calling

Did not have to stammer to find the right

words

\ N\
tdentified seif immed:ately
’

Stated reasons for calling immediately

Asked the best time for an appoir.iment with
employer

Was courteous and friendly

Asked about picking up application blank or
having apphication blank sent prior to inter-
view

Thanked the receptiomist

Made record of the interview date, hour, and
place

L RAW:
&.‘,,3 R
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APPLYING FOR A JOB
UNITV

ETTER OR MAKE A

ASSIGNMENT SHEET #7-WRITE A FOLLOW-UP L
FOR A DRAFTING JOB

FOLLOW-UP PHONE CALL AFTER INTERVIEW

It is sometimes helpful to return to a business an check again on possible job openings. This
is ofte); done about a week after the first interview. This short casual visit accomplishes two
things. it helps the interviewer remember you, and it shows that you haw» a sincere interest
in working for that company.

However, it is not always possible to have this type of informal atmc., ' 2re when applying
for a joh. In which case, it is always proper to send a follow-up letter ¢ make a follow-up
telephone call.

PART A

Write a follow-up letter thanking the employer for the interview. Use anv form you wish or
follow the format of the sample follow-up letter included in the assignment sheet.

1. Make sure your letter meets the following standards
a. Typed or written perfectly
b. Clean, neat, and attractively arranged on the page
c. Free from spelling, punctuation, and grammatical errors

d. Sent within a day or two after the interview

N

Include the following points in your follow-up letter
a. Expression of appreciation for interviewer's time and interest
b. Summary of your qualifications and interest in position

-

c. Your name, address, ani phone number (to make it easier for the employer to
contact you)

3. Make this last bid for the job a prime example of your excellent work habits; make the
letter clean, neat, and well-worded

PART B

Role play a follow-up telephone call using the guidelines below.
1 Make sure you include the following information
a. Your name

b. Date of your interview

c. Position for which you were interviewed




2

3.

ASSIGNMENT SHEET #7

Ask whether a decision has been made

Example: Incorrect: "Hello, Mr. Jones. This is Terry McKracken. You told
me you would let me know about the job, but | haven't
heard anything from you. Why haven't you called me?"

Incorrect: "Thus is Terry McKracken. Did | get the job?"

Correct: "Hello, Mr. Jones. This s Terry Mckracken. | inter-
: viewed with you on June 30th for the position of a
drafter. Have you made a decision on my application

yet?"

If someone has: already been hired, thank the interviewer for. considering you but
express continued interest in working for the company

Example: Incorrect: "Oh well, that's my luck. Thanks anyway."
Incorrect: "1 didn't want to work for your company anyway."
Correct: "I am sorry | was not hired. Thank you for at least

considering my application. | am still interested in
working for the companv and would appreciate you
keeping my application on file."

20
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ASSIGNMENT SHEET #7

SAMPLE FOLLOW-UP LETTER

Route #3
Anytown, Yourstate 77702
July 1, 1980

Mr. John Jones

Personnel Director

B & H Designers

Box 19

Yourtown, Yourstate 77704

Dear Mr. Jones:

Thank you for interviewing me for the job of drafter trainee with your company. | feel
that working for B & H Designers would be enjoyable and that | could do the general
drafting work that the job requires. | hope that | will have the opportunity to prove my
worth,

The anplication form you gave ine is enclosed.

| will be available for work May 15. You may ca!l me a° my home after 3-30 p.m. The
number 1s 405-235-4433.

Sincerely yours,

Terry McKracken

Encl.

(NOTE Be sure to sign your letter.)




APPLYING FOR A JOB
UNIT V

ASSIGNMENT SHEET #8--EVALUATE A DRAFTING JOB OFFER

Instead ot saying "yes" or "no" on the spot to a 10b offer, express your gratitude in a warm
and tfriendly manner, and then ask if you may have time to consider the opportunity you
have heen offered. Few reputable employers will deny you a reasonable time to be certain
betore agreeing to take a job.

Avord yetting stuck with a job that's wrong for you by using the following checklist to
avaluate the job offer.

THE JOB

Do | clearly understand the nature of the work and is it what { want to do? Are my
responsibilities reflected in the job title?

If this isn't my dream job, can it be a stepping stone as | acquire the sk:ﬁs and exper-
ience neecled for advancement?

Is the background I'm building so narrow that | will have difficulty transferring it to

another employer?
i .
W1lt | be able to make any decisions affecting my work? Do | care?

I |t | need more training and will the company pay for it?

W . overtune be necessary or avatilable?

Wil 1 be able to leave all thought of the job behind at day's end? If not, do | care?
Wi have to travel or relocate?

ts the [ub permanent of temporary?

I+ permanent, 1s there reasonable job security?

’
T es tins job require union membership?

THd COMPANY
iy the e too large and heavy with rules for my personality?

1y the fin too small to offer room for advancement or tmpressive credentias for a
ature resume?
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ASSIGNMENT SHEET #8

Does the firm have a healthy financial position and 1s it a growing organization?
Is there a high turnover of personnel, and if so, why?

Does the firm promote from within the ranks or turn to outsiders to fill supervisory
jobs?

Have | met the person who would be my immediate supervisor? ’
Does the supervisor seem like the sort of person with whom | could get along?
Do co-workers appear to be my kind of people?
Is the company's location convenient?
What is the firm's reputation for fair treatment of employees? .
Is a written personnel statement available that covers vacations, sick ieave, cause for
dismissal, and so forth? .

FINANCIAL REWARDS. ..

*
Do the earnings meet my minimum needs? Are there automatic cost-of-living in
creases? '

What s the method of payment- salary, hourly wage?
Are raises based on menit, length of service, formal exams?

What fringe benefits are given health insurance, free parking, discount privileges, and
others?

WHEN TO SAY NO . . .Should you always turn down an offer that doesn't measure up?

That depends on severai guestions. How desperately do you need to earn money? How
competitive 18 the field you hope to enter, and would it be hest to get your foot in the door
any way you can? How valuable 1s the experience you'll gain? There are times when it s
wise to accept a job which 1s not perfect in your eyes.

On the other hand, 1t could bhe best to refuse the offer. -
At ‘-vv;'\ VY gy DT Shape U May Hior Tace the 1o Career Worid, Febiraary 1977

() 0y =
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. APPLYING FOR A JOB
UNITV

ASSIGNMENT SHEET #9--COMPARE JOB OPPORTUNITIES

When you are offered a job or are changing jobs there are many factors to weigh before
taking the position. Some of these include:

1. What is your take-home pay?

2. What are the benefits which accompany the job?

3. How much will it cost to actually be at work each day?

4. Would the job be satisfying to you?

5. How would the job meet your needs and aspirations?
WHAT'S MY TAKE-HOME PAY?
Salaries and wages are often quoted by employers as Gross earnings. Gross earnings are used
because tax deductions vary due to the number of dependents, the amount of earnings, and
other information.

’ Optional benefits and deductions offered by an employer also differ. It is generaily advisable

to ask what programs are available for enrollment as these-can affect the actuat money you
receive on pay day.

11
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ASSIGNMENT SHEET #9

WHAT OTHER BENEFITS DO | GET FROM THIS JOB?

Some ben:afits associated with working are not always visible. Often some of these over-
looked benefits are paid for in part by your employer. At the time of the interview or when
considering a position ask about:
Employer’s contributions for yo:r protection which may include:

1. Heaith insurance -~

2. Unemployme'nt compensation

3. Clothing and safety garments

4 Medical facilities and health tests

5 Pensions

6 Travel insurance (covering mishaps when traveling on business)

7. Educational programs or reimbursement for courses related to job

8. Sick leave with pay

9. Paid vacations and holidays

WHAT WILL IT COST TO WORK AT THIS JOB?

Frequentiv, we often overlook the costs which are associated with being employed. |t
may be ot value to calculate estimated weekly expenses before you make a decision about a
job.

Estimate weekly expenses for:

Transportation (parking, . Child care for working
bus fares) S parent s
Lunches {or cost of food Gifts for other
eaten away from . employees $ B
home, including
soft drinks and Special uniforms,
coffee) S materials, or
- equipment for
job S

Clothing (including
cleaning) S Other S

TOTAL




‘ D1-245-A

' ASSIGNMENT SHEET #9 .

WHAT IS IMPORTANT TO ME IN A JOB?

Take-home pay and benefits may be only part of what you want from a job. Think through
other things you consider important in a job.

What are some of the most rewarding things you've feit about any job you've ever had?

1.

2.

3.

How might you rate these in order of what's important to you?

Job security (littie chance you'll be released from the job)
Opgortunity for advancement
Recognition for your work
Good wages

‘ ____ Opportunity to learn and use your ideas

Flexible working hours

Long vacations

Pleasant working conditions

Interesting work

Friendly co-workers

Travel

Other, such as

ARE YOU READY TO DECIDE????

Take all the information you have gathered and summarize it below and on the next page to
reach a decision about whether you want the job or not.

1. Would the job be satisfying to you? Why/why not?

ERIC 25
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ASSIGNMENT SHEET #9

2. What are the benefits which accompany the job?

3. How much will it cost to actually be at work each day?

-

4. How would the job meet your needs and aspt ations?

5, | estimate my take-home pay to be $

6. 1 estimate my expenses related to working to be $

7 1 would most enjoy the following about this job.

B. 1 estimate my job benefits to be worth S__

-

s
* -~
~ .
’--
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Aruitoxt provided by Eic:

APPLYING FOR A JOB
UNIT V

NAME

TEST

Match the terms on the night to the correct definitions

d.

Briet, typed summary of one's qualifications
and experience that is used i applying for a
job

Extras provided by an cemployer, sach a,
pad vacations, sick leave, and _insurance
protection

Recognition recewved for outstanchng achieve
ment

Experience, education, and physical char
acteristics which suit a person to a job

Any vocational courses and skidls one has
learned in high  school or through wor
experense

Clubs, orgamizations, and socual or church
groups in which one participates

A qgrouping ot samples of an mdivdaal’s
work

Meeting ot employer  and  job apnlicant
for purpose of cvaluation and guestion

ng

Printed form on which job applicants record
mformation dabout then person st hastory, job
history, job experence, sducaaon, and et
erences

Business that s designed to Lelp imdvidoals
tind employment

Classified advertising that does uot sdentify
the advertiser

Classified advertisemernt placed by indneeneals
seekitg empioyrent  aod teiang winat thep
quahifications are

W Aa)
&-\12

[82]

10.

14

15

D1 247 A

AV\:I“\'
Interview

E xtracurnicular
activities

Eringe benefits

Apphcation
torm

Qualbifications
Resume
Porttoho

Vocdational
preparation

Emplo, aent
agency .

Laual opoortunity
employer

Blind ad

Hedp wanted
add

Leqgible

Employment situ
ation wanted ad




£

N

m. Classified advertisement telling what kind of
_ob is available and what the qualifications are

¥

n. Capable of being read; clear

o. Employer who is making a spec:al effort -
'0 assure that no form of discrimination
is practiceq

Selcct means of locating job openings by placing an "X" in the appropriate blanks. .

a. School officials
b. Parents | »
c. Employment offices
d. Local labor union business office

G AWanting to be called ’ N
f. Ciassified ads .

{ 15t three methods of applying for a job.

[}

Q! ot nersocal attribytes or attitudes an employer looks for during a personal inter-
+ warty placing an " X" in the appropriate blanks.

a. Alertness, quickness of mind

b. Longwavy hair

c. Dedicatign and r;ependability

d " ‘thusiasm and interest v
e. New car .
f. Honesty and integrity

q. Desire to work

. h Beard : ey,

R k'“g

~ 1. Flashy clothes
f_.___...

\ '
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Aruitoxt provided by Eic:

DI

ji. Desire to help others

k: Desire to improve one's self
I. Ability to work well with others

5. Select items which an applicant may need to prepare when applying for a job by
placing an " X" in the appropriate blanks.

a. Written critique of company

b. Letter of application
c. Birth certificate

d. Resume

e. Portfolio

f. Application form
g. Follow-up latter

6. Select guidelines to follow when participating in a job interview by placing an "X" in
the appropriate blanks.

a. Take parents or friends with you to job interview

b. Know facts about the business

c. Start the intarview with a smile and greet the interviewer by name

d. Place personal things, such as coat, hat, or purse, on interviewer's desk
e. Criticize former employers or competitors when applicable

f. State that you are willing to start at the beginning salary

g. Answer all questions honestly

h. Ask questions about politics, economics, religion, and other controversial
subjects

1. Look directly at interviewer

). Do not ask questions or show interest tn the business
k. Don't bother to take a pencil or pen with you

I.  Thank interviewer for his/her time

m. Write thank you letter, call, Or visit again 10 express interest in the job and
appreciation for the opportunity to interview

249-A
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1.
12.

13.

14.

15.

Write a resume.

Write a letter of application for a drafting job.

Complete employment application form for a jcb as a drafter.
Prepare a personal portfolio.

Practice interview questions,

Make an appointment by phone for a drafter job interview.

Write a follow-up letter or make a follow-up phone call after interviewing for a drafter
job.

Evaluate a drafting job offer.
Compare job opportunities.

(NOTE: If these activities have not been accomplished prior to the test, ask your
instructor when they should be completed.)
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APPLYING FOR A JOB
UNIT V
¢
ANSWERS TO TEST
1. a. 7 i. 5
b. 4 i. 10
c. 1 k. 12
d 6 . 15
ee. 9 m. 13
f. 3 n 14
g 8 oo N
h. 2
2. ac,d,f
3. a. Letter
b. Telephone
¢. Inperson

4. acdfaq.jk,I
5. b,def,g
6. b,cg ik, I m

7.-15. Evaluated to the satisfaction of the instructor

Dy
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MEDIA
UNIT !

UNIT OBJECTIVE

After completion of this unit, the student should be able to relate media to its composition
and uses, list standard sheet and roll sizes, and demonstrate the ability to determine the feit
side of vellum. This knowledge will be evidenced by correctly performing the procedures
outlined in the job sheet and by scoring 85 percent on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the student should be able to:

1.

o o & W N

10.
1.

12.

13.

14.
15.

Match terms reliated to media with their correct definitions.

Match types of papers with their characteristics and uses.

Match types of papers with their compositions.

Describe two major problems with papers and their causes.

Match chai acteristics of paper surfaces with their correct definitions.

Match methods and characteristics of transparentizing with their correct defini-
tions.

Select true statements concerning the composition and characteristics of tracing
cloth.

Select true statements concerning the composition and characteristics of polyester
drafting film.

Define scribe coat composition and scribe coat technique.
Complete a pie chart showing the distribution of costs for a drawing.

Classify standard media s-eet sizes into the standard or alternate system by letter
and dimension.

Arrange in order the suggested sequence for remembering standard media sheet
sizes.

Complete a chart showing metric drawing sheet sizes and the nearest standard
sizes.

List three basic widths and lengths of media roll sizes.

Select true statements concerning methods of determining the feit side of vellum
with and without watermarks.

Demonstrate the ability to determine the felt side of vellum without a watermark.

18



VI

VIL.

VIIL.

IX.

Xl.

MEDIA
UNIT |

¢

SUGGESTED ACTIVITIES

Provide student with objective sheet.

Provide student with information and job sheets.

Make transparencies.

Discuss unit and specific objectives.

Discuss information sheet.

Discuss job sheet.

Show students different types of media that might be used.

Show examples of different ways that various media are used.

DI

Invite a resource person from industry to relate to the students about the costs
involved in drafting and how the dollar is divided.

Invite a vendor to bring samples of various media to class.

Give test.

INSTRUCTIONAL MATERIALS

Included 1n this unit-

A

B

Objective sheet
Information sheet
Transparency masters
1 TM #1-The Cost of a Drawing
2 TM #2 Sheet Sizes
Job Sheet #1 -Determine the Feit Side of Vellum Without a Watermark

Test

Answers to test

.38
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UNIT |
INFORMATION SHEET

I Terms and definitions
A. Medi>--Material upon which drawings are made

Examples: Drawing paper or detail paper, tracing paper, vellum, tracing
cloth, and polyester film

8. Ream--500 sheets of media material

C. Accelerated aging--Laboratory method for speeding up the - ‘tzrioration
of a material in order to estimate its long-time storage and use characteristics

D. Erasing quality--The ability of media to withstand a normal amount of
erasing without losing its lead, plastic lead, or ink taking characteristics to a
noticeable degree
E. Tooth--Degree of pencil and ink receptivity on the surface of tracing media
‘ (NOTE: Tooth is applied to cloth or film (matte) through a coating opera-
tion; in paper, it is usually the natural formation of the fibers on the surface
of the finished product in a predetermined formation.)

F. Transparent-The property of transmitting or allowing light to pass through

G. Translucent-Transmitting and diffusing light so that objects beyond cannot
be seen clearly

H  Opaaue -The property of not allowing light to pass through

I.  Ghosting--A smudged area or image on a reproduction copy of a drawing
caused by a damaged surface due to erasing or mishandling of the original

J Matte side--The drawing side of polyester film produced by a process that
coats the polyester surface in such a way that drawing materials will more
readily adhere to it
{(NOTE: It 1s sometimes applied to both sides of polyester film.)

K. Felt-Substance used to adhere and mat togetoer

L. Web- The continuous long sheet formed as paper is processed through a
papermaking machine

M Watermark A marking 1n paper which 1s visible when the paper is held
up to the hght
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INFORAMATION SHELT

Il Tynes o papers thar charactenstics, and ases

R Drawvng paper A beavy paper awhese smooty wds s usad for ok wotk,
Mo rough side wsed for penci work |t cannol be reproduced by blue
DONUN Or sSmitar processes

o

Detad paper A heavy paper whice stoot side s used tor se work ) the
rougi sice usec [or penc work it canpot tereproatced by blueprinting or
siniar processes

C  Tracing paper A thon, untreated, *ramslucent vaper Lsed for ink or penail
work, it can be reproduced by Liueprinting o1 simlar processes

{(NOTE: Tracing paper and natural tracing naper have similar characteristics
and uses )
»
D vellum A tacing paper that has been truated oth g transparentizing agent,
it can he teproduced by bluenninting o saviiar processe.

i Ty pes ot L apers ond e cnimpusiiions
A Suiptate 100 percent wood DU DS “Hac Dapes SNt ining o g

3 Ra, A cioth Dme v olon; pdper corta s iy 1o s moants o wond
firye
ifyer

(NOTE Paprer anth 160 rag content s mbe bt oy e
Y Maror provde ng wit’ Daapers atd T cane s
L]

A Beliy The bagmneg (oss of dimens.ons siaooalyh e the rentet area ob @
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‘ INFORMATION SHEET
D. With the grain--The grain produced in the direction of flow as a sheet passes
through a paper-making machine
(NOTE: It is usually along the length or longest dimension of the sheet.)
€. Cross grain--Across the width of a sheet

F. Closed formation--Formation of fibers in a sheet so that they give a uniform
appearance

G. Open formation-Formation of fibers in a sheet so that they give a mottled
appearance

H. Mottied--Giving the appearance of uneven arrangement of fiber spacing
VI Methods and characteristics of transparentizing and their definitions

A. Trarsparentizing-The treatment of paper or tracing cloth with oils, waxes,
or resins to achieve a high degree of translucency

B. Solid transparentizer--A solid resin whose permanent nature will not leach or
lose 1ts translucency

’ C. Mobile transparentizer-A nonsolid resin, oil, or wax that will migrate and
usually leach on contact with any absorbent material

' (NOTE: This is sometimes called a nonsolid transparentizer.)

D. Nonhydroscopic transparentizer--A permanent, synthetic resin which makes
tracing paper water resistant and inhibits the tendency of media to curl

E  Leaching-The tendency of a transparentizer to be removed from tracing
paper by migration from a media to another material

F  Pin holes-Fiber ends that have become completely transparentized or
particles of man-made fibers that give tracing paper the appearance of
having tiny holes in it

VIL. Composition and characteristics of tracing cloth
A. Made from a fabr:c that has undergone a transparentizing process

8. Usually made of a mushn fabric sized with a starch compound and plastic to
pro nde a good working surface for pencii or ink

(NOTE: Although semetimes referred to ac "hnen,” tracing cloth 1s actually
made from cotton )

‘ C. Tracing cloths made especially for pencil are available

te
L %
N
i
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INFORMATION GHEET

;ﬂ
D Theact wuge of the sloth s used for drewing
E Important drawinas that must be stored for tong periods ot tme are ptaced
on tracing cloth hecause it ss strong and durable and wil! last niany years
without deteniorating

ALY Comnosiion 4nd charactenstics 01 polyester dratting fum

A Usually made by bonduwg o matte suiface to one or hoth swes ot a clear

4 f
‘ poiyester sheet to form a 1ough, transtucent arafting medn
I
s
{ B Roacts very litle to temperature or humidity changes pecause of its dimen-
sionai stability
C Wil rewan stabihity even after mach erasa.g
D s ahnost impusable to tear
£ s rmogasture tes:siarnt
F Dot or maatte side shoah' he tsen *0r figactng when obe sade of toe tilm has
a tnatte teush
S Snonn; e medned with oo mosst peper 1 el or hind free cleth priot 1o use
PUOTE S Pacsester flby g sometines culted Mylar,  which s Loregistered
rrararark af Dupoo . '
4
X Serpe gt urepasitaon and s b coat techeagn ¥
A Geopoe cost s made of t aae non she2ts foated tiberglass cloth and g
oy LAt sheel 10 toin o dhmensionaity stable matenal suitabie for
ST an
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INFORMATION SHEET

Xl. Letters and dimensions of standard media sheet sizes (Transparency 2)

A. Standard system

A

1. Size A-81/2" x 11"
. SizeB-11" x17"

Size D--22" x 34"
Size E--34" x 44" ‘

2
3. SizeC-17" x 22"
4
5

(NOTE: Use of the standard sheet size of 8 1/2" x 11" and its multipies
permits filing in standard files.)

Alternate system
(NOTE: Use of the alternate sheet size of 9" x 12" and its multiples is
common n the automobile industry because of the advantage of larger
drawing areas.)
1. Size A-9" x 12"
Size B--12" x 18"
Size C~\ 18" x 24"
Size D- 24" x 36"
Size E- 36" x 48"

(NOTE: Roll sizes are also classified. From small to large, these receive
a designation of G, H, J, or K.)

Xil Steps in remembering standard media sheet sizes

Memorize the first size in each system

Example In the standard system, the first size is 8 1/2" x 11"; in
the alternate system, the first size 1s 9" x 12"

81/2 X 11 9 x 12

The second number of each preceding sheet size becomes the first number of
each succeeding sheet size

Example In the standard system, the 11" in the first sheet size be-
comes the first number in the succeeding 11" x 17" size,
and in the a'ternate system, the 12" in the first sheet size
becomes the first number in the 12" x 18" size

11 x 17 12 x 18
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INFORMATIQN SHEET

C  Doubhng the first number of each preceding sheet size gives e rorrect
dimension for the second number ¢f each succeeding sheet size

.

“xaraple. In the standard sy.tem, the 8 12" in the tirst sheet size
's doubled to give the 177 which is the second dimension in
the 11" x 17" size, and in the alternate system, the 9"
dimenston 15 doubled 1o qive 18" whichs the second duren-
sion i the 12" x 18" size

81/2 x 2 17 or 11 » 1]
9 x 2 = 18 or 12 x 18
Xill Metric drawing sheet sizes and nearest stancard sizes (American)

METRIC "A" SFRIEY

S oe Millmetors Inches Nedrest  Stongurd  Size
Atverican

-4

e
As | 105 x 148 T 413543 |
AS s 148x210 | §43x827 ‘
At 210%297 . B27x 1169 | A
A3 ,L 297 x 420 116Y x 16 54 | B
A 420 x 594 16 54 x 23 39 | c
AT ‘ 594 x 841 | 2339x33 11 7, o
A0 ; 841 x 1,189 L 311x4681 ' E
2A0 5 11891682 , 6.81x5622 )

1,682 » 2378 56.22 » 336/

P
>
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INFORMATION SHEET

XIV. Basic widths and lengths of media bulk roll sizes

A,

B.

Width

1. 24" (610 mm)

2. 30" (762 mm)

3. 36" (914 mm)

4, 42" (1,067 mm)
Length

1. 20 yards (18, 288 mm)

2. 50 yards (45, 720 mm)

3. 100 yards {91, 440 mm)

XV, Methods of determining the felt side of vgllum with and without watermarks

A

Visually inspect for a straight forward watermark
(NOTE: A backward watermark would indicate the wire side.)

If there is no watermark, look for a printed label inside the package or roli;
label up indicates the felt side

If there i1s no watermark, visually inspect or feel the paper for smoothness
because the felt side is always smooth

If there is no watermark, gently turn one corner of the paper over and
hightly draw with soft lead a line onto each side of the paper, then erase the
lines with a nonabrasive hand eraser; the side that erases easiest and leaves
the least amount of ghosting is the felt side (see Job Sheet #1)
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Sheet Sizes

Number Block

¢ Wi

1
82X 1M or 9 x12 Round corners Urpper Left
optional on all sizes 1
A SIZE : B
1x17 . , 1
< E
or 12x18 I )
B SIZE Rk ==t
1 T — [—‘ -
G
17x22 or 18x24
C SIZE i
|
—— —J
l 22x34 or 24x36 \\\e Usually
D SIZE oo \;!"89'?8“/
Microfilm alignment v S i —" o| zone usage
arrowheads located |- e R
midway between c | [T 1 ol
sheetedgesonall |4 . . . - _ 1
4 sides ESIZE e | ] 34)(44 ar 36Xﬂ8 (ls
L i
o ——— +—7 5 6 7 T 8/
y 4 (:, 2 ‘A“’
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MEDIA
UNIT |

JOBSHEET #1--DETERMINE THE FELT SIDE
OF VELLUMWITHOUT A WATERMARK

Tools and equipment

A. Sheet of vellum without a watermark
B. Nonabrasive hand eraser

C. Drawing pencil with soft lead
Procedure

A. Gently turn a corner of the vellun: over until the backside forms a surface
with the side that is up (Figure 1)

With soft lead, gently draw a line acrr.-: '.» paper at a point where the
backside and the up side intersect (Figure 2)

Erase the lines, paying careful attention to which line erases the easiest and
leaves the least amount of ghosting, this will be the felt side of the velltm




O

ERIC

Aruitoxt provided by Eic:

MEDIA
UNIT |

NAME

Alasiack it Al S L A

DI-198B

TEST

1. Match the terms on the right with the correct definitions.

a,

v —

b.

1Ak

Material upon which drawings are made

A marking in paper which is visible when
the paper is held up to the light

500 sheets of media material

The continuous long sheet formed as paper is
pr ‘cessed through a papermaking machine

Laboratory method for speeding up the
deterioration of a matenal in order to esti-
mate its long-time storage and use charac-
teristics

Substance used to adhere and mat together

The ability of media to withstand a normal
amoynt of erasing without losing its lead,
plastic lead, or ink taking characteristics to a
noticeable degree

The drawing side of polyester film produced
by a process that coats the poiyester surface
in such a way that draw.ng taaterals vl
more reatdily adnere to 2

Degree of pencil and ik receptv.ty ©n
the surface of tracing medie

The property of - nsmtting or SUowing
hght 1o pass through

Transmtting  and  hffuong lap Lo that
3
obijects beyond cannut Lie sevis clears

The property of not oy light to pass
¢ rough

A smudgesd rea or amgne on ceproduction
copy of a ey Caased by g damaged
dtace doe 0 s oro e Snandiey o

T Gf ping

Transparent
Tooth

Erasing quality
Accelerated aging
Ream

Media
Translucent
Opaque
Ghosting
Matte side
Felt

Web

Watermark
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a.
——

n.  Edge-ripple

_____ 3. A thin, untreated, trans‘ucent paper used for

ink or pencil work, it can be reproduced by
hiuaprinting or similar process

A heavy paper whose smooth side is used
for ink work, the rough side used for pencil
work: it cannot be reproduced by blue-
pninting or similar processes

A tracing bapir that has been treated with a
transparentizing agent; it can be reproduced
by blueprinting or similar processes

A cloth base paper containing various a
mounts of wood fiber

1C0 percent wood pulp base stack paper
Zontaining no rag

" Deserive two major problems with papers and their causes.

a.  nelly

. Across the width of a sheet

The side of the paper which is up when
the paper is processed through a paper-
making machine

Giving the appearance of uneven arrange-
ment of fiber spacing '

Reference to the fact that all paper has
a felt side and a wire side which produces
surfaces with different qualities

Formaticn of fibers in a sheet so that they
give a mottied appearance

Formation of fibers in a sheet so that they
give a uniform appearance

".“o,

[ KV

- Meonore types of pagser on the right with the correct characteristics and uses.

> v N

By

3. Match the types of paper on the right with their compositions.

1.
2.

1.

® N e e s W N

Drawing paper
Detail paper
Tracing paper

Vellum

Rag |

Sulphite

M. ¢t the ¢l .aracteristics of paper surfaces on the right with their definitions,

Two sided

Feit side

Wire side

With the grain
Cross grain
Closed formation
Open formation

Mottled
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‘ _g. The grain produced in the direction of flow as
a sheet passes through a papermaking machine

h. The side of the paper which i1s down when
the paper is processed through a paper
making machine

6. Match the methods and characteristics of transparentizng on the right with their
definitions.

a. The tendency of a transparentizer to be 1. Pin holes
removed from tracing paper by migration

from a media to another material 2. Leaching

. . 3. Nonhydroscopic
b. A solid resin whose permanent nature will not transparentizer

leach or lose its translucency
4. Mobile transpar-
c. A nonsolid resin, oil, or wax that will migrate entizer
and usually leach on contact with any absor- )
v y 5. Solid transparent'zer
bent material

6. Transparentizing
d. The treatment of paper or tracing cloth
with oils, waxes, or resins to achieve a high
degree of translucency

e Fiber ends that have become completely
transparentized or particles of man-made
fibers that give tracing paper the appearance
of having tiny holes in 1t

f A permanent, synthetic resin which makes
tracing paper water resistant and inhibits

the tendency of media to curl

7 Select the true statements concerning the composition and characteristics of tracing
cloth by placing an " X" in the appropriate blanks.

a. Tracing cloths made especially for pencil are available
b Made from a fabric that has not undergone a transparentizing process
¢ The shiny side of the cloih 1s used for drawing

d Usually made of a muslin fabric sized with a starch compound and plastic to
provide a good working surface for pencit or ink

e hmportant sfrawings that must be stored for 1ong periods of time are placed
' on tracing cloth because it 1s strong and durable and will last many years
without deteriorating

ERIC h
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8. Select the true statements concerning the composition and characteristics of polyester
drafting film by placing an " X" in the appropriate blanks.

4. Will retain stability even after much erasing
b. Is almost impossibie to tear
c. |s not moisture resistant

d. Dull or matte side should be used for drawing when one side of the film has
a matte finish

e. Should be cleaned with a dry paper towe! or lint-free cloth prior to use

f. Usually made by bonding a matte surface to one or both sides of a clear
polyester sheet to form a tough, translucent drafting medium

g. Rearts to temperature or hunudity changes because of its dimensional
stability

g Define scribe coat composition and scribe coat technique

10 Complete a pie chart showing the distribution of costs for a drawing.

11. Classify the foilowmg standard media sheet sizes as either in the standard or alternate
system by placing a "'S" to the ‘eft of the standard and an "A" to the left ot those in
the alternate system

4 SweA 9" x12"
b SizeC- 17" x 22"
¢ Size B 34" x 44"

g SizeB 12" x 18"

e SwzeA 81/2" x11" -

——— -, I




f. SizeD - 24" x 36"
g. Size D- 22" x 34"

h. Size E -- 36" x 48"
. SizeB - 11" x17"
j. SizeC-- 18" x 24"

12. Arrange in order the suggested sequence for remembering standard media sheet sizes by
placing a "1" to the left of the first step and proceed through the remaining steps.
a. The second number of each preceding sheet size becomes the first num-
ber of each succeeding sheet size
b. Memorize the first size in each system .
c. Doubling the first number of each preceding sheet size gives the correct
dimension for the second number of each suceeding sheet size
13. Complete the following chart showing metric drawing sheet sizes and the nearest
standard sizes.
Metric "A" Series
Size Milimeters Inches Nearest Standard Size
American
i -
a 210 x 297 8.27 x 11.69 f,
b. 297 x 420 11.69 x 16.54 9. _
o 420 x 594 16.54 x 23.39 h.
d 594 x 841 23.39 x 33.11 i
e. 841 x 1,189 33.11 x 46.81 ).
14. List three basic widths and lengths of media roll sizes.

a Widths

1

2)

3)

) o -

[ AV Y}
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1. e - trie statements concerning methods of determining the felt side of vellum

prd B
ot

! amthout watermarks by placing an " X" in the appropriate blanks.
Visually inspect for a straight forward watermark

if there 1s no watermark, visually inspect or feel the paper for smoothness
because the felt side is always smooth

If there is no watermark, look for a printed label inside the package or roll;
lobal down indicates the felt side

~ote he ahility to determine the felt side of vellum without a watermark.

i« »actnaty has not heen accomphished prior to the test, ask your instructor

Caotn D he comnleted )




ANSWERS TO TEST

4. Descriptions should include:

a. Belly-The bagging (loss of dimensional stability) near the center area of a sheet
or web of material usually caused by an uneven absorpton of moisture between
the center and the edges of the material

b. Edge-ripple--The rippling of the edges of a sheet of material usually caused by
moisture absorption creating expansion along the edges when the center of the
material fails to expand an equal amount

Q

6 a
b.
c.

ST
-~
—

7. a,d,e
8 ab,d,f
9 Definstion shouid include.

d Scribe coat 1s made of thin aluminum sheets, coated fiberglass cloth, and a heavy
plastic sheet to form a dimensionally stable materia! suitable for scribing

b Scribing 15 a techmique using a scribe to form lines into a scribe coat surface
instead of drawing them with pencil or ink
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10 a.  Onecent goes {or tools and materials costs
D Five cents qoes for reproduction costs
e Tuwenty nooe cents goes 10r engineering costs
o Sixty five «.-nts goes for drafting cosi«

11 4 A ¢ 2
h. S 4 S
{ S b f\,
a. A 1 S
[ S J A
12. . 2
b ]
(. 3
b
13 a Ad f A
L, AT q B
C A2 h C
d Al ! D
© AQ) i t
14 . Widths {ary Giree of the followina.)
:)4"
S 3u
3 35"
4 a2
! Leng hs
e 20 yars
20 50 yards
T 100 vards
15 b

16 F 1L rtes ot sabstaction ot she instiuctor
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LETTERING '
UNITH

UNIT OBJECTIVE

After completion of this unit, the student should be able to list the reasons for neat let-
tering, the.procedure for forming letters, and the use of guidelines and the instruments for
meking them. The stedent shouki aiso be able tq relate paper size to proper lettering height
end draw both' lower-case and upper-case vertical and inclined Gothic letters. This know-
wwuumwwymngmmmwmmdonmmm
shests and by sooring 85 percent on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the student shouid be able to:
1. Differentiate between condensed and extended letters.

Differentiate between boidface and lightface letters.

Select true statements coneeming“:esons and rules for neat lettering.
List guidelines for letter selection.

Select true statements eomomiﬁg the procedure for forming letters.
Select true statements concerning the rules for left-handed drafters.
Select the purposes of gui‘ddim

Select true statements concerning rules for making guidelines,

© ® N O O a2 W N

List reasons for using Gothic single-stroke vertical and inclined lettering.

-—b
o

Select basic rules for learning to letter.

-d
-

. Select true statements concerning rules for spacing.

-
bl

Digtinguish between suggested leads used for lettering and for constructing
guidelines.

r .
13. List types of line guides used for laying out guidelines for lettering.
14. Arrange in order the wqwmd steps in using a Braddock Rowe triangle.

15. Arrange in order the suggested steps in using an Ames type lettering guide.
4 .
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17. Select true statements concerning rules for different types of lettering.

18. Complete a chart showing recommended lettering height in relation fo paper _
size, . ! ) Co

»

19. Iidentify common probhms in lettering uniformity.

20, Discuss cu;‘mqn problems in lettering stability. Lo e

21. Demonstratethe sbility'to: N
8. Select and sharpen leed \mer . .
b. Operate a Braddock Rows triangle to construct guidelines.
c. Operate an Ames type lettering guide to construct guidelines. )
d. Construct vertical Gothic lettering ahd numerals. -
e.  Construct inclined Gothic l‘tminq and numerals.
f.  Construct vertical lower-case Gothic lettering.

g.  Construct inclined lowsr-case Gothic lettering. . \

h. Prepare vertical and inciined lettering exercises.

» ,{\ ) .
N




LETTVERING -
UNIT I

SUGGESTED ACTIVITIES *

I.  Provide student with objective sheet. . . ) \

il.  Provide student with information and assignment sheets,

i, Make transpa_mncies. <
Iv. Discusamit and specific objectives. o
V.  Discuss information sheet. .
Vi Discuss gho procedures outlined in the assignment shegts. . " .
Vil .IL:::erf'i? drawings to démn&tggtg_ to the class examples of correct and incorrect
ing.

VIil.  Show lettering templates that may bé used in drafting.
IX. Demonstrate the use of different types of lettering instruments.
‘ \

X. Demonstrate the use of the Braddock Rowe triangle, Ames type lettering guide
and parallelograph.

o X1, Give test.

INSTRUCTIONAL MATERIALS

l Included in this unit:
A. Objective sheet
B. information sheet
C. Transparency masters
1. TM 1--Condensed and Extended Lettering
‘ 2 TM 2-Rues for Making Guidelines
3 ™™ 3--Steps‘in Using a Braddc;ck Rowe Triangle
4 T™ 4--Steps.in Using an Ames Type Lettering Guide

5. TM 5-Types of Lettering Instruments

o

TM 6--Types of Lettering Instruments (Continued)




1.

10.

12,
13.

Vg

F. Test

TM /. Types of Lettering instruments {Continued)
TN ¢ Jer.acal Gothic Lettering

T™9 -Ir{clined Gothic Lettering

TM 10--Vertical Gothic Lower-Case Lettering

TM 11--inclined Gothic Lower-Case Lettering

TM 12-Inclined Lettering Unitormity

TM 13--Vertical Lettering Uniformity

D. Assignment sheets

Assignment Sheet #1--Select and Sharpen Lead Correctly

Assignment Sheet #2 Operate a Braddock Rowe Trispgle to Con
struct Guidelines

Assignment Sheet: #3--Operate an Ames Type Lettering Guide to
Construct Guidelines

Assiyrment Sheet #4--Construct Verticai Gothic Lettering and Nu-
rmerals

Assignment Sheet #5.-Construct Inclined Gothic Lettering and Nu-
meials

Assignineat Sheet #6- Construct Vertica! Lower-Case Gothic Letter-
ng

Assignment Sheet #7--Construct Inclined Lower-Case Gothic Letter-
nyg

Assignment Sheet #8-Prepare Vertical and Inciined Lettering Exercises

F Answers Lo st
1 f1ofe tenees:

A Brown, Walter C. Drafting 7or Indu.try. South Hoiland, IL 60473: The
Gooainart Willcu < Company, Inc., 1974.

% Pygdon, Jokn Tromas and Henry Cecil Spercer Basic Technical Drawing.
New York NY 10022: Macmiilan Pubhshing Co., Inc., 1968.
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Giesecke, Frederick E., et al. Technical Drawing. New York, NY 10022:
MacmollanPubhangCo inc., 1980.

Jensen, Cecil and Jay Helssl. Engineering Drawing and Design. New York,
NY: Gregg Division/McGraw-Hill Book Company, 1979.

Spence, William P. D?:ftiny Technology and Proctice. Peoria, IL 61615:
Chas. A. Bennett Co., inc., 1973.

The Amaerican Society of Mechanical Enguheers Line Convenuons and
Lettering. No\f/ York, NY, 10017, 1979.




LETTERING
UNIT Il

INFORMATION SHEET

I Condensed and extended letters (Transparency 1)

A. Condensed--Letters that are narrower and spaced closer together than
normal

(NOTE: Condensed letters may sometimes be referred to as compressed
letters.)

B. Extended--Letters that are wider than normal
i\ Boldface and lightface letters (Transparency 1)
A. Boldface--Letters made up of heavy components
B. Lightface--Letters made up of thin components
. Reasons and rules for neat lettering ]

A. Sinee approximately 20% of a drafter's time is used in lettering, neat let-
tering conserves time and money for the individual and the company

8. Lettering can greatly affect the overall appearance of a drawing
C. Most drawings are reproduced, therefore, the lettering must be done with
neatness, accuracy, speed, legibility, and be a dense black

D. The letters must be formed very carefully and not crowded together or
they will run together when reproduced .

E. When additions or revisions are made to a drawing, the original style of
lettering should be matched  *

V. Guidelines for letter sclection

A. For machine drawings, upper case (capntal) letters are used and may be
vertical or inclined

(NOTE: Vertical and inclined letters should never be mixed on the same
drawing.)

B. For topographic drawings or maps, lower case letters are used for notes

(NOTE: Vertical ietters are a little more legible than slant letters; however,
they are more difficult to draw.)
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INFORMATIGN GHEET

V. Pruceduare for tarouna letters

A The vertial or nchned strokes of letters ae usually tormed by finger
moyement

Tne hornirortal stiokes nf letters are made by a movement o1 the hand
20 the wrist alona aath g very shight fringer movement

jos)

C Ovals ot the iatters are tormed by a moveiment 0! the nand and tingers
together

i n
D.  The furearm shouid be at 4 90° angie to the ares 10 be lettered, and rest on
the drawing board for all lettering movements

Vi Rutes for ieft-handed diafters

A The lett harded drafter should follow a system of strokes that will involve
nulting the pen or pencil instead of pushing 1t

{I.OTi, Pushing the pen or penctl tends 1o dig 1ntn the paper.)

B Vertrwal and inclined strokes shouid be done from top to bottom

C. Movement on horizontal strokes shouid be done from right to left
(FOTE \When lettening, a tefthandersheuld rormally take a position exactly
caposite that of a right nander, the lef-handers that letter with a hooked
aisl have more ditticulty and must adopt a system that seen s et for their
LW ety ular tabiats )

) Vi Furpuses « fgardehines

A T ke reflers exactly the same heght

t T veendetiors spaced propetly

« 1o keep Lotters positluned in the saine duection

D Torpeace the overall composition of tettered infarmation

Vil v e o e neehines cTrea s grency )
1Y P saoumt Co anned 297 orn s cec e owiln Cdaoe 10y Soeenar ariace
B Horoa o padternes shoudd be mads oot 18 and ol @ cetrening quide

~ ot docr s o pprdia e

frot sene o padebines stiownd Lo oo etaly g
f S B LR TR IR T sal by e e WO L e
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INFORMATION SHEET

IX. Reasons for using Gothic single-stroke vertical and inclined lettering
A. Saves time in production
B. Easy to read and provides drawing consistency
C. Students learn to use it faster
D. Cost of drawings is reduced
X. Basic rules for learning to letter
(NOTE. When lettering, select a comfortable position either sitting or standing.)

A. Learn the shapes '

|_earn the strokes

)

Learn the rules of spacing
D. Learn to practice with a determination to improve
E. Master one letter at a time '

X1 Rules for spacing

A. Spacing between letters is determined by the area between two letters
(0.06" or 1.5 mm),not just the distance between two letters

B. The spacing of words is attained by using an imaginary letter "O" as a
spacer

C. The spacing between two sentences is attained by using an imaginary double
letter "O0" as a spacer

D. The space between two numerals separated by a decimal point (4.1) should
be a minimum of 2/3 the height of the numerals

E. The space between lines of lettering should be a minimum of 1/2 the height
of the lettering and a maximum of the same height as the lettering

F. Notes must be placed horizontally on the drawing

(NOTE: To identify separate notes, at least double the height of the charac-
ter is used.)

G. Use underline lettering only when speciai emphasis is needed

(NOTE: The underline should be a minimum of 0.06" (1.5mm) below the
lettering.)




INFORMATION SHEET

i

H. Thedwision lineina cémmon fraction should be parallel to the direction the
dimension reads anq the numerator and denominator of a fraction should be
separated by 2 0.06" (1.5mm) space

RIGHT WRONG

\ 5 5

»—

]

T

| |
> %
|8
& S &

. I. A diagona! line is permissible only when fractions are placed in lists, tables,
or notes

J  Each numeral in a fraction should be the same height as a whole number

Xit, Suggested leads
A. Lettering
1. HB
2. F
3. H
4 2H .

8. Constructing guidelines

1. 4H ‘)/’w
LR VR

2. 5H

3. 6H
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INFORMATION SHEET

4. Non-reproducible blue

(NOTE: Guidelines should be light enough so that when a drawing
is held at arms length they cannot be seen.)

XIll.  Types of line guides used in laying out guidelines for lettering
A. Braddock Rowe triangle
B. Ames type lettering guide
C. Paralielograph
XiVv. Steps in using a Braddock Rowe triangle (Transparency 3)
A. Align and secure paper to drawing surface with drafting tape on each corner

B. Place Braddock Rowe triangle against top edge of drafting machine or
parailel bar

C. Select letter height which is expressed in 1/32 (3/32 through 8/32)
D. Sharpen lead

E. Place pencil in appropriate holes for height of letter required and move
triangie across horizontal blade

F. When lettering uppercase letters, omit the middle guideline which is used for
lowercase letters

G. Construct guidelines vertically by using vertical blade or a triangle

H. Incline guidelines by using a 68" notch on the Braddock Rowe triangle
XV;' Steps in using an Ames type lettering guide (Transparency 4)

A. Align and secure paper to drawing surface with drafting tape on each corner

B. Place Ames type lettering guide against top edge of drafting machine or
parallel bar

C. Select appropriate letter height which is expressed in 1/32 and can be
selected by rotation of the circular selector

D. Sharpen lead

E. Place lead in appropriate holes for height of letter required and move Ames
type lettering guide across top edge of blade in a smooth, light motion

F. When lettering uppercasé letters, omit the middle guideline which is used for
lowercase letters

YRR
~ s




INFORMATION SHEET

G Construct guirdelines vertically by using vertical hlade or triangle

"

H. Incline guidelines by using the 68" slope on the Ames type lettering quide
XVi Description of lettering instruments

A.  Leroy lettering instrument--An instrument consisting of a template, a scriber,
and an mking,pen (Transparency 5) .

{(NOTE- A guide pin follows grooved letters in a template, and the ink
point moves on the paper. Various sizes and styles of guides are available.)

B. Vangraph-A device for making a wide variety of either single stroke or
"built-up” letters (Transparency 6)

(NOTE: Angle of letters, size, and height of letters can be changed by
adjustments on the body of the scriber.)

C. Letterguide--An instrument much like the varigraph {(but sirpler) which
also nakes a large variety of styles and sizes of letters {Transparency 6)

(NOTE: It also operates with a guide pin moving in the grooved letters
of the ternplate while the per, which is mounted on the adjustable arm,
makes the letters in outline.)

D Varnty er -An instrument whlch uses @ ore time carbon ribbon and has a
near standard typewrniter keyboard with an open ended carriane (Trdns
parency 6)

INOTE. This allows i1t tu receive vanous size drawings  Hundreds of in-
stanitly chanyeable typefaces are available for the vanityper.)

E Terplate A thin, flat sheet of plastic with letters cut through the sheet
ViTraropatency 6)

(NOTE A pencid womnserted into the groove and moved back and 1ort
i~ torn the shape of tne letter, Spacing of indwidual iexters must be done
SV P

3 Lerterier ovchime A machne that nroduces "Type an tape™ /Transparency
7

(NOTF  Hoid blauk fetters come out of a transparent tave that can be
attochi-d dinectly Cothe survac . of 4 iraweng . Type dias for the machine oo
fastly rederonar e e Lng comean four popaiar Uyper styles and vt e y2es

g tront 8 to 3u npoit ! y
i

Q 21\.1
EMC . [N

.




. INFORMATION SHEET

XVIl. Rules concerning different types of lettering
A. Vertical Gothic (Transparency 8)
1. The number 1 and letter | have no width
The width of the letter W is 1 1/3 times its height
Letters that are equal in height and width are A, M, 0,Q, T, V, X, Y
All other letters not noted above have a width 5/6 their height

All numerals except the numeral one have a width 5/6 their height

o o s w N

If the center area of the following letters is placed at midheight of the
line, it appears to be below center; therefore, these strokes are placed
slightly above the center point of these letters: B, E, F, and H

7. When the heights vary on upper case letters, the small upper cm
letters are to be 2/3 to 4/5 the height of the large upper case lettering

o | ETTERING

. 8. Lettering is not writing but freehand drawing, and the six funds-
mental strokes of freehand drawing are used in lettering
Examples:

-0
K ()

~ B. Inclined Gothic (Transparency 9)

1. The same rules for letter sizes and spacing that apply in vertical let-
tering apply in inclined lettering

2. Circular parts of letters should be made elliptical by having the major
axis inclined at a 45° angle to the horizontal so they will appear to slant

’ ‘ properly to the ri tht

n-u ~‘

b |




INFORMATION SHEET

3 The letters A, V, W, X, and Y have sloping sides and are difticult to
make unless an imaginary inclined center hine is used and the letter is
drawn symmetrically around it

{(NOTE: This method is a good one for beginning drafters to prac-
tice.) i

C. Vertical Gothic lower-case {Transparency 10)

1. The shapes of vertical lower-case lettering are based on the circle,
circular arc, and straight line

(NOTE: There are some variations.)
2. The third stroke of the e is shghtly above midheight of the letter

3. The horizontal strokes of the f and t are placed on the waist line, and
are an equal distance from stroke number 1

4. Onthe |etters h, m, n, and r, the curved strokes intersect the first stroke
at roughly 2/3 the distance from the base line to the waist line

5. On the letters g, ), and y, the descenders form a curve tangent to the
drop line

6. The letters p and ¢ terminate without curves on the drop line

7. When upper case and lower case letters are used, the lower case letter
should be 2/3 the height of the uppercase letter

(NOTE: An exception to this rule is lettering for microfilm.) ©

8. On lower-case letters, the ascending or descending stems are equal in
length to the height of the capitals

D. Inclined Gottuc lower-case (Transparency | 1)

1 The same rules for letter sizes and spacing that apply in vertical let
tering appty in inclined lettering

. 2. Cucular parts of letters shouid be made elhptical by having the rajor
axis inclhined at a 45° angle to the hor:zontal so they;/vill appear to slant

properly to the right

3. The letters c, 0, s, v, w, x, and ¢ have the same form g¢ their cor-

responding capitals ‘
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) INFORMATION SHEET
'XVIIL Paper size and lettering standards
i\A. Paper size and letter height
. \Standard U.S. Metric Paper Recommended Lettering
\Paper Size Size Height
Millimeters  Decimals Fractions
) (Inches) (Inches) C
A A4 3.2 0.125 1/8
8 A3 3.2 0.125 1/8
c A2 4.0 0.156 5/32
D Al 4.8 0.188 3/16
E A0 48 0.188 3/16
(NOTE: The larger the drawing size the larger the lettering required.)
XiX. Common problefﬁs in lettering uniformity (Transparencies 12 and 13)
A. Letters are not uniform in height
B. Letters are not inclined or vertically Lniform
C_' Letters are not uniform in stroke thickness
D. Areas are not uniform between letters
E. Style of letters is not uniform
F. Areas are not uniform between words
XX. f}ommon problems in lettering stability (Transparencies 12 and 13) .
A. On some letters, if the top portion is the same width as the bottom, the
letter. appear to be top heavy ’
B. If the center area of certain letters is placed at midheight to the line, it
appears to be below center, therefore these strokes are placed slightly above
the center point of the letters B, E, F, and M
232




o Condensed and Extended
Lettering

e CONDENSED LETTERS
\ | EXTENDED LETTERS

Vertical

Condensed Letters
Exrendead Lerrers

Inclingd

. BOLDFACE ~ LIGHTFACE
Boldface and Lightface Letters

DI-438
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Types of Lettering Instruments .
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Types of Lettering Instruments

ngle Alphabet”
4N T S mn“ ALL VariTyper Corporation

G SMALL
soace LY

any TYpou
IVLES

Vari Typer Office Composing
Varigraph, Inc. Machine, Model 660 -

Varigraph, ltalic Model Headwriter

*
Courtesy Letterguide

VERvicaLS
AVPS /raLicS
soLiDS
SUTLINES Splciah
ALL WITH ONE

LETTERGUID .

. Letterguide ' Templéte

[a%]
€
(2

™ 6
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Types of Lettering Instruments

Lettering Machine -

. " (Note--Available in either Manual or Electric )

‘TM7
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Inclined Gothic Lettering
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Inclined Gothic Lower Case Lettering
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® Inclined Lettering Uniformity

UNIFORM A LETTERS NOT UNIFORM
IN HEIGHT
UN\FORM B LETTERS ARE NOT UNIFORMLY
. INCLINED
UNIFORM C LETTERS NOT UNIFORM IN

STROKE THICKNESS

14
&

UN IFO R M D AREAS ARE NOT UNIFORM
BETWEEN LETTERS

UniFoRM E STYLE OF LETTERS IS
‘ NOT UNIFORM

GOOD LETTERINGSHOULD F AREAS ARE NOT UNIFORM
BE  UNIFOFM BETWEEN WORDS
UNIFORM G UNIFORM LETTERING

Lettering Stability

war ¢ daRENAAEEA
e JdddINENEHANA

nan ™ 12
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® Vertical I.ettenng Uniformity

UNIFORM LETTERS NOT UNIFORM
IN HEIGHT

UNIFORM B LETTERS ARE NOT VERTICALLY
UNIFORM

UNIFORM C LETTERS NOT UNIFORM IN

STROKE THICKNESS

UN IFOR M D AREAS ARE NOT UNIFORM ‘
BETWEEN LETTERS

UniFoRM E STYLE OF LETTERS IS
NOT UNIFORM
o '
GOOD LETTERINGSHOULD F AREAS ARE NOT UNIFORM
BE UNIFORM BETWEEN WORDS
UNIFORM G UNIFORM LETTERING

Lettering Stability

ma dddddHKE HABH
@ v dddddHNpHAder

T™ 13
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. LETTERING
UNIT 11
ASSIL '"MENT SHEET #1-SELECT AND SHARPEN LEAD CORRECTLY

i Tools and equipment
A. Lead holder or pencil

B. Lead pointer

C. Drawing paper or media

D. Pencil pointer

E. Paper towel or cleaning cloth

F. Styrofoam point cleaner or tissue

. Procedure
A. Select correct lead weight
8. Sharpen lead to correct point

. C. After lead has been sharpened correctly, remove excessgraphite from pencii
using styrofoam point cieaner or tissue

(NOTE: This will prevent lead from smudging drawing.)

Pencil Lead Holder

|

7
NN
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‘ LETTERING
] UNIT I

ASSIGNMENT SHEST #2-OPERATE A BRADDOCK ROWE TRIANGLE
TO CONSTRUCT GUIDELINES

i, Tools and equipment

A. Braddock Rowe triangle

B. Drafting machine or paralle! bar

C. Lead holder

D Drawing media

E. Drawing surface l
i Procedure (Transparency 3)

A. Algn and secure paper to drawing surface with drafting tape on each corner

v B. Place Braddock Rowe triangle against top edge of machine or bar

C  Select letter height which 1s expressed in 1/32 (3/32 through 8/32 are

‘ indicated on the triangle)

D Sharpen lead

E. Place pencil tn appropriate holes for height of letter required and move
triangle across horizontal biade

F.  Omit the middle guidetine which 1s used for lowercase letters when lettering
uppercase letters

(NOTE: Guidelines may be constructed vertically by using vertical blade or
triangle.)
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LETTERING
UNIT 11 ¢

ASSIGNMENT SHEET #3-OPERATE AN AMES TYPE LETTERlNé

GUIDE TO CONSTRUCT GUIDELINES t

»
4

Tools and equipment

A. Ames type lettering guide

B. Drafting machine or parailel bar .

C  Lead holcer

D. Drawing media

E Drawing surface

Procedure (Transparency 4) '

A. Algn and secure paper dra;Nung surface witir drafting tape on each corner

B Place Ames type lettering gurde against top edge of machine or bar

C. Select appropriate letter herght which 1s expressed in 1/32 -
(NOTE: it can be selected by rotation of the circular selector.)

D Sharpen lead

E  Place lead in appropriate holes for height of letter required and move Ames
type lettering guide across top edge of blade n a smooth light motion

F  Omit the middie guideline which is used for lowergase letters when lettering

uppercase letters

(NOTE: Guidelines may be constructed vertically by using vertical blade or
triangle.)
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‘ LETTERING
UNIT 11

' ASSIGNMENT SHEET #4.-CONSTRUCT VERTICAL GOTHIC
. LETTERING AND NUMERALS

! Tool, and equipment
~A  Lead holder or penci!
8. Drafting tape
C. Drawing surface
D  Scale or lettering guide
£  Drafting machine or parallel bar
F  Pencil pointer
I, Procedure {Transparency 8)
A. Secure lettering exercise paper to surface with tape
8 Pr‘epare point of lead for lettering
é. Hold lead holder in correct position
D  Study forms and strokes of letters and numerals showvn in diagram
E  Copy letters and numerals on guidelines
{NOTE : Use proper form an? stroke techniques.)
i Diagram of the procedure ’

A Obtain A size drawing media
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Aruitoxt provided by Eic:

76 8 : ‘

’

7
ASSIGNM(!NT SHEET #4

B Prepae point of leaa

INOTE. Point should be dulled shghtly to give desired width™ot letter
elements |}

C. Use corract lead posttion

(NOTE. Use an even pressure and totate the lead in the fingers after every
few strok es to get unifore hines )

D Study form of letters

- (NOTE Trace ower ietters to learn strokes of eoch letter apd numer!)

LK LMNOP. QR
Se. T WUNVWXY Z
234507890 s
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‘ ASSIGNMENT SHEET #4

E. Construct guidelines

(NOTE: Space 1/4" apart and copy letters and numerals shown in step D.
Use space below for lettering exercise.)

31
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‘\/
. LETTERING

» UNIT 11

' ASSIGNMENT SHEET #5--CONSTRUCT INCLINED GOTHIC
LETTERING ANC NUMERALS

" Tools and equipmen:

A. Lead holder or pencil

&
8. Drafting tape
C. Drawing surface
D. Scale or lettering guide
€. Drafting machine or parallel bar
, F. Pencil pointer
. . Procedure (Transparency 9)
. “ A. Secure lettering exercjse paper to drawing surface with tape
| 8. Prepare point of lead for lettering
K C. Hold lead holder i'n correct position
D. Frtfxdy forms and strokes of letters and rumerals shown in diagram \"\

E. Copy letters and numerals on guidelines
(NOTE: Use p;oper form and stroke techniques.)
i, Oiagram of the procedure

A. Obtain A size drawing med.a
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ASSIGNMENT SHEET %5

B. Prepare pont of lead

(NOTE: Point should be duiled shightly to give desired width ot letter
elernents |

C.  Use ¢orrect nenci! posttion

INOTE Use an even pressure and rotate the lead in the fingers after every
few strokes to get unmiform hines )

D. Study form ofletters

INOTE. Trace over letters tc learn strokes ot each letter and numertal.)

ABCDEFGH/ J /
JKLMNQFQFR =
STUVWXYZ&

1234567890
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‘ ASSIGNMENT SHEET #5

' €. Construct guidelines

(NOTE: Space 1/4" apart and copy letters and numerals shown in step D.
Use space below for lettering exercise.}

o
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LETTERING
UNIT U

ASSIGNMENT SHEET #6--CONSTRUCT VERTICAL LOWER-CASE

GOTHIC LETTER!NG

Tools and equipment

A.

E.

F.

Lead ht  r or pencil

Crafting tape

Drawing surface

Scale or lettering guide
Drafting machine or parallel bar

Pencil pointer

Procedure (Transparency 10)

Secure lettering exercise paper to drawing surface with tape
Prepare point of lead for lettering
Hold lead holder in correct position

Study forms and strokes of letters and numerals shown in diagram

DI-838B

Copy letters and numerals on guidelines using proper form and stroke

techniques

Diagram of the procedure

A.

Obtain A size drawing media

 m—

*_5_ ]
!




ASSIGNMENT SHEET #6

B. Prepare point of lead

(NOTE. Point should be dulied siightly to aive desired width of letter
elements )

r

C. Use correct pencii pcsition

(NOTE: Use an even pressure arid rotate the lead in the fingers after every
few strokes to get uniform hines.)

D Study form of letters

(NOTE. Trace over letters to learn strokes of each ietter and numeral )

abecdefghiik

mAacperStuvwXy Z
N
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. ASSIGNMENT SHEET #6

€. Construct guidelino§

(NOTE: Space 1/4" apart and copy letters and numerals shown in step D.
Use space below for lettering exercise.)

el

!

~
\




LETTERING
UNIT II

ASSIGNMENT SHEET #7--CONSTRUCT INCLINED LOWER-CASE

GOTHIC LETTERING

Tools and equipment

A.

E.

F.

(.ead holder or pencil

Drafting tape

Drawing surface

Scale or lettering guide
Drafting machine or parallel bar

Pencil pointer

Procedure (Transparency 11)

O

m O

Secure lettering exercise paper to drawing surface with tape
Prepare point of lead for lettering
Hold lead holder in correct position

Study forms and strokes of letters and numerals shown in diagram

DI-878

Copy letters and numerals on guidelines using proper form and stroke

techniques

Diagram of the procedure

A.

Obtain A size drawing media




ASSIGNMENT SHEET #7

B. Prepare point of lead

(NOTE: Foint should be dulled slightly to give desired width of letter
elements.) J

C. Use correct pencil position

(NOTE: Use an even pressure and rotate the lead in the fingers after every
few strckes to get uniform lines )

D. Study form of letters

(NOTE: Trace over letters to learn strokes of each letter and numeral.)
a bedel gh i jFimng

pGra tuvwxys
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‘ ASSIGNMENT SHEET #7

E. Construct guidelines

(NOTE: Space 1/4" apart and copy letters and numerals shown in step D.
Use space below for lettering exercise.)
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LETTERING
UNIT 11

ASSIGNMENT SHEET #8--PREPARE VERTICAL AND INCLINED

LETTERING EXERCISES

Tools and equipment

F.

Procedure

A
8
o
D
E

Lead holder or pencil

Drafting tape

Drawing surface

Scale or lettering guide

Drafting machine or parallel bar

Pencil pointer

A. Complete vertical lettering exercise--uppercase

1.

3.

Secure A size drawing media to drawing surface and lay out sheet
as shown in diagram

Use proper form and strokes to complete exercise of vertical letters and
numerals as assigned by instructor

Use A size media with 1/2" borders; use guidelines as shown

Complete inclined lettering exercise--uppercase

1.

Secure A size drawing media to drawing surface and lay out sheet
as shown in diagram

Use proper form and strokes to complete exercise of inclined letters
and numerals as assigned by instructor

Use A size media with 1/2" borders; use guidelines as shown

e
P‘ -
e
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ASSIGNMENT SHEET #8

Diagram of the procedure

A, Vertical lettening

——— e e e a e e et
p— e e s e

B. - Inchned letiering

T T T

b ————————————— boee— - - - - - 4

—4 SIS Dottt Sl et
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LETTERING
UNIT I

NAME <

: TEST

1. Differentiate between condensed and extended letters by placing an "X"; the left of
the description of extended letters.

a. Letters that are narrower and spaced closer together than normal
b. Letters that are wider than normal

2. Differentiate between boldface and lightface letters by placing an "X" to the left of
the description of lightface letters.

a. Letters made up of thin components

b. Letters made up of heavy components
k)

3. Select true statements concerning the reasons and rules tor neat lettering by placing an
"X" in the appropriate blanks.

a. Since approximately 60% of the drafter's time is used in lettering, both time
and money are saved by the individual or company

b. Lettering can greatly affect the overall appearance of a drawing

¢. Although letters must be formed very carefully, skill should be used to letter
as much as possible in a limited space

d. When additions or revisions are made to a drawing, the original style of
lettering should be matched

e. Most-drawings are reproduced, therefore, the lettering must be done with
neatness, accuracy, speed, legibility, and be a dense black

4. List two guidelines for letter selection.

b.

5. Seleci true statements concerning the procedures for forming letters by placing an "X
in the appropriate blanks.

a. Ovals of the letters are formed by a movement of the hand and fingers
together

b. The forearm should be at a 90" angle to the area to be lettered, and rest on
the drawing board for all lettering movements

arn
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Aruitoxt provided by Eic:

¢ The vertical or inclined strokes of letters are usually formed by finger and
wrist movement

1. The horizontal strokes of lettering are made by a movement of the hand
at the wrist along with a very shght finger movement

Select true stalements concerning rules for left-handed drafters by placing an "X" in
the appropriate blanks

a. Vertical and inciined strokes shouid be done from top to bottom
n. Moavement on horizontal strokes should be done from ieft to right

c The Ieft-handéd drafter should foliow a system of strokes that will involve
puliing the pen or penc:i instead of pushing it

Select from the following list the purposes of guidelines by placing an "X" in the
appropniate hlanks.

#*

____a. To keep letters spaced properly
b To improve the overall composition of lettered information
¢ To keep letters exactly the same width
d. To maintain correctness In drawing illustrations
e To keep letters exactly the same height

f. To keep letters positioned in the same direct;on

Select true statements concerning rules for making guidelines by placing an " X"
in the appropria:e blanks.

a. Make vertical guidehines with the aid of a lettering guide
h Align paper and secure corners with tape to working surface
¢ Horizontal quidelines should be accurately spaced

d Although guidelines are often useful, they are not necessary when a Brad-
dock Rowe triangle 1s used -

e Gudelines should not reproduce

List three reasons for using Gothic single stroke vertical and inchined lettering




N , . ' D1-958
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. -/ 10. Select from the following list basic rules for learning to letter by placing an " X" in the
appropriate blanks. . _ ‘ -

a. Learn the strokes

. .
b. Master groups of five letters at a time .

c. Master one letter at a time

' d. Learn the shapes ' P
_ e. Learn the rules of spacing '
! f. Leain the sizes
’ g. Learn to practice with a determination to improve
11, Select true statements concerning rules for spacing by placing an "X" in the appro-
- pnate blanks. '
a. The spacing of words is attained by using an imaginary letter "O" as a
spacer :
, b. Notes must be placed verticaily on the drawing
c. Use underline lettering only when special emphasis is needed
‘ d. The division line in a common fraction should be parallel to the direction the
— " dimension reads and the numerator and denominator of a fraction should be

separated by a 0.06" space
e. The spacing between two sentences should always be 1/4"

f. Spacing between letters is determined by the drea between: two letters, .
not just the distance between two letters

g. Each numeral in a fraction should be the same width as a whole number

12. Distinguish between s’uggested leads for lettering and thpse used for constructing
guidelines by placing an " X" to the left of those used in lettering.

a. Non-repro-'icible blue |

. b. H :

c. 2H )
d. 44

e. 5H

f. 6H




13.

14.

List three types of Linc guides used for laying out guidelines for lettering.

a.

b.

c

Arrange in order the suggested steps tn using a Braddock Rowe triangle by placing a
"1" to the left of the first step and continue through all steps.

h.

" qnt
I

a

Sharpen lead
Select letter heighit which is expressed 1n 1/32
”

Align and secure paper to drawing surface with drafting tape on each corner

When lettering uppercase letters, omit the middle gﬁideline which is used for
lowercase letters |

Incline“guidelinés by using a 68° notch on the Braddock Rowe triangie

Place pencil 1n appropriate holes for height of letter required and move
triangle across horizoptal blade o

Plac: Braddock Rowe tiiangle against top edge of drafting machine or
paraile! bar - -

Construct gu.delines vertically by using verticai blade or a triangle

.. Arrange 'n orrler the suggested uteps In using an Ames ty e lettering guide by placing a
to tne left of the first step and continue through all steps.

Place Ames type icttering quide against top edge of drafting rnachine or,
naraliel bar *

3
Suarpen lead
tncline guicdelines by using the 68" slope on the Ames type lettering guide
Align and secure paper to drawinyg surface with drafting tape on each corner

Construct quidelines vertically by using vertical blade or triangle

When lettering uppercase letters, omit the middle yuideline which is used for
lowercase letters

Select appropnate letter height which 1s expressed in 1/32 and can be
seiected by rotation of the circular seiector

Place lead in appropriate holes ‘or height of letter required and move Ames
type lettering guide across tcp edge of blade in a smooth, light, motion
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16. Match the names of the lettering instrument on the right with the correct description.
a. A machine that produces "Type on tape" 1. Letterguide
Varityper

b. Ar. instrument consisting of a template,
a scriber, and an inking pen

c. A thin, flat sheet of plastic with letters cut

through the sheet

2
3. Lettering machine
4. Template

5

Leroy lettering

d. An instrument which uses a one-time carbon instrument

ribbon and has a near-standard typewriter
keyboard with an open ended carriage 6. Varigraph

e. An instrument much like the varigraph
which also makes a large variety of styles and
sizes of letters

f. A device for making a wide variety of either
singie stroke or "built-up" letters

17. Select true statements concerning rules for different types of lettering by placing an
"X" in the appropriate blanks.

a. In vertical Gothic lettering the number 1 and letter | have no width

b. In vertical Gothic lettering all numerals except the number one hav: a
width equal to their height

c. The same rules for letter sizes and spacing that apply in vertical lettering
apply in inclined lettering

d. In inclined Gothic lettering, the letters A, V, W, X, and Y have sloping sides
and are difficult to make unless an imaginary inclined center line is used and
the letter is drawn symmetrically around it

e. In vertical Gothic lower-case lettering, the letters p and g terrninate without
curves on the waist line

f. The shapes of vertical ‘Gothic lower-case lettering are based on the circle,
ciwcular arc, and the straight fine

g. In inclined Gothic lower-case lettering, the detters c, 0, s,'v, W, X, and z have
the same form as their corresponding capitals

Y




Complete the following chart showing recommended lettering height in relation to
paper size.

Standard U.S. Metric Paper Recommended Lettering

Paper Size Size Height
Millimeters Decimals Fractions

a. f. 3.2 0.125 18
b. g. 3.2 0.125 18
c. h. * 4.0 0.156 5/32
d. i 4.8 0.188 3/16
e ' j. 48 0.188 3/16

Identify common problems in lettering uniformity by stating the problems under
each of the following examples.

b

a. .
GOOD LETTERINGSHOULD UN IFOR M
BE UNIFORM

c. d.
UNFORM UNIFORM

e. f.
UniFoRM UNIFORM

Discuss two common problems in lettering stability.

a

b

Demonstrate the atility to:

¢ Select and sharpen lead correctiy.

. Operate a Braddock Rowe triangle to construct guidelines.

c Operate an Ames type lettering guide to construct guidelines.

Construct vertical Gothic lettering and numerals e




10.
1.

12
13

14.

16

© ® N o

LETTERING

UNIT 11
ANSWERS TO TEST
b
a
b,d, e

a. For machine drawings, upper case letters are used and may be vertical or inclined
b. For topographic drawings or maps, lower case letters are used for notes

a,bd

a, c

a bre f

b.ce

Any three of the following:

a. Savestime in oroduction
Easy to read and provides drawing consistency

b.
‘c.  Students learn to use it faster
d

Cost of drawings is reduced

a,cdeg
acd,f
b,c g h
a. Braddock Rowe triangle
b. Amestype lettering guide
c  Parallelegraph
a 4 e. 8
b. 3 f. b
c. 1 g, 2
d. 6 h§ 7
a 2 e [/
b. 4 f. 6
c 8 g 3
d. 1 h. b
a 3 d. 2
b 5 e 1
c 4 f. 6
a,cdfg
220
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18.

19

20.

a A f A4
b. B q A3
c. C h. A2
d D I Al
e E 1 AQ

4 Areas are not unitorm between words

b. Areas are not uniform between letters

c. Letters are not uniform in height

d. Letters are not inclined or vertically uniform
e  Style of letters is not uniform

1. Letters are not uniforrg in stroke thickness

Discussion should include:

a. On some letters, if the top portion is the same width as the bottom, the letters
appear to be top heavy

b. |f the center area of certain letters is placed at midheight to the line, it appears to
be below center; therefore, these strokes are placed slightly above the center point
cf the letters B, E, F, and H

Pei formance skitls ev.luated to the satisfaction of the instructor

e
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REPRODUCTION
UNIT 1

UNIT OBJECTIVE

After completion of this unit, the student should be able to list the materials and processes
involved in blueprinting and other reproduction activities in drafting. The student shouid
also be able to list materials and processes in microfilming and operate reproduction equip-
ment. This knowliedge will be evidenced by correctly pesforming the procedures outlined on
the assignment and job sheets and by scoring 85 percent on the unit test. )

SPECIFIC OBJECTIVES

After completion of this unit, the student shouid be able to:

Match terms related to reproduction with their correct definitions.
Distinguish between two types of blueprint machines.

Select true statements concerning the uses of the blueprint process.
List two advantages and two disadvantages of biueprints.

Match materials, equipment, and characteristics of diazo dry and wet processes
with their correct de” nitions.

Select true statements concerning important factors in the diazo dry prirft
process.

List advantages of th~ diazo dry print process.
Select true statements concerning the diazo wet print process and its advantages.
List common problems in the diazo dry print process and how to correct them.

Select true statements concerning how to safely use erasing chemicals in diazo
processing.

Discuss the need for correct linework density and how to test for it.
Match basic elements of microfilming with their correct definitions.
List suggestions for preparing drawings to be microfilmed.

Select true statements concerning the advantages of microfiim.

Describe the purpose and method for making reproducibles from existing
drawings.

~ N
Xn,




16. Select true statements concerning the uses and procedures for paste-up drafting.

1.. Select true statements concerning the characteristics of appliques.
18. Arrange in order the steps in using transfer appliques.
19. Arrange in order the steps in using cutout appliques.
20. List elements of a proper drawing control system.
21. List ways a proper drawing control system benefits a drafting organization.
22. Discuss correct storage of drawings and prints.
23. Discuss the proper distribution of completed drawings.
24. Demonstrate the ability to: ‘

a. Make blueline or blackline prints.

b. Operate a blueline machine.

303 ‘




VI.
VIL.

VIII.

XII.

D1-105-8

REPRODUCTION
UNIT 111

SUGGESTED ACTIVITIES

Provide student with objective sheet.

Provide student with information, assignment, and job sheets.

Make transparencies.

Discuss unit and specific objectives. -
Discuss information sheet.

Discuss the procedures outlined in the assignment and job sheets.

Discuss with the class the safety precautions required when using chemicals
in various reproduction processes.

Have examples available of materials reproduced by methods other than blue-
printing or the diazo processes such as Thermo-Fax or Verifax.

Demonstrate how to operate a print machine, _
Demonstrate how to clean a print machine.
Discuss other types of reproduction methods.

Give test. ¢
INSTRUCTIONAL MATERIALS

Included in this unit:
A. Objective sheet
B. Information sheet
C. Transparency masters
1. TM 1--Reproduction Processes
TM 2--Blueprint Process
™ 3--Dr§ Print Process
TM 4--Mosst Print Process

TM 5--Fourth Generation Reproduction

o o s Wb

TM 6--Microfilm System from Griginal Drawing to Distribvtion of
Prints or Aperture Cards

NNE




f, Assignment Sheet #1 Make Bluehine or Blacklne Prints

f Lob snert 21 -Operaty o Siuchne Machine
A P

Answers to test
Lo ferences

' v Brown, W.un C ULrafung for industry. South Holtand, 1L 60475 [hw
Soodheart Willcox Company, inc., 1974

. Dygdon, John Thcmas and Henry Cecil Spencer Basi. Techmical Drawing
New York, NY 10022: Macmillan Publishing Co., Inc., 1968

‘ Gisecke Fredenick E., et al Technical Drawinig™Qew York, NY 10022
M ~ruitan Publishing Co., inc., 1980.

s Jenser: o and Jay Heisel Engineering Drawing and Design. New York,
NY Gregy DivisionMcGraw Hill Book Company 1979 !

sence \Witnam P Dratting Technology and Practice Peoria, IL 6101%°
Che A poonett Co., Ine, 1973,

f \ i 1oona. Curricutam Devetopment and Research Center  Basic Drafting
natobvroches, Louisrina 71457 State of Loursiana Vocational Cuttic
wlum [ velopment and Research Center, revised 1979




Ci-107-8

. REPRODUCTION
UNIT 11

INFORMATION SHEET

l. Terms and definitions

A. Drawing reproduction.--Making copies from completed drawings (Trans-
parency 1) -’

8. Back curl--The curl of paper toward the uncoated side
C. Face curl--The curl of paper toward the coated side
D. Silk screening--Stenciling through a silk screen to form an image

E. Brownprint process--Reproduction method using light:sensitive iron and
silver salts which will produce a negative sepia image from a positive master

F. Composite print--Print made by combining the parts of two cr more masters

G. Contact print--Print made by placing a master or an original in contact with
- light-sensitive material while exposure is being made

H. Contrast-The difference between the image and background areas of a
print

. Core-Tube on which print paper, film, sepia, or other material is wound

J.  Density--The darkness of an image (linework or lettering) area

K. Developer--Chemical agent used for treating an exposed light-sensitive
material to make the image visible to the eye

L. Development--Any process used for rendering an image visible

Discoloration--Yellowing or other color charfges of white areas on prints

‘R

N. Double coated stock--Duplicang material which has a sensitized layer
on each side

O. Double feed--Improper feeding of two sheets of duplicating paper instead of
one

P. Eradicator--Chemical solution containing acid designed to bleach out un-
‘ wanted portions of a print
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‘ vy Q@  Exposure Tume penoard that hght of o aiven ntensity has been allowed
tooact on byt sensitize saateniass

R Fadig Lossin density of an image
5 Naster Any angieal to be duphicated ~

T. Positwe An image on materals such as naper or film on which hght tones
apieat hight and dark tones appear dark when copied trom a penci o1 ink
S

-

U Negative-An nnage on materials such as paper or fitm where the back-
ground 15 dense black and the hine inage appeears clear (him} or white {papet)

V. Overlay A jroup of transparent o transiucent prints normaliy used to
foin, A composite

3 Wath e gram- The airection i which o 1 of the paper fibers are onenteq,
dseant o the direction of the lor gyt dirnension of thae sheet

X Autopostive A nnant or niermetiete uade on paper or foid by mcans
g nasitve 10 positivee silver type ermulsior.

¢ Blaspraot process A wet process of diawing reproduction nsing hisht, water,
o chemneats (Transpareocy )

NOTE Baweaity s photograptoe proeess, the oriamnal draviang serves as the

Teljaty
W Broaep rimv cracaaaes

A ContnaOus bodennnt machine A o achine whizh combines expos.ie w.ash
Do s VNG N Onie CONLINUOUS Gerathinon

LOTE After the paper has been exposed for the proper iength of time,
i et subect to o develoning hgth or - foang path, or to a lixw g Lath
foy arcording to the method ased

(> TLBCONTRUCUs Daepnint machine A gchioe o enich the sheats aie fed
o ; far aosure \\:\3\'/' NI Y SRR BN AT S L Agtar

. R R IR SE i oaae, L et b L ERe s esd
R Tov ot wpte of the paper e b frashy, s a Bighit greenish gehiow colo

CLOTE e went am i, I bt v gt Dby TUO Y et b
e, waectially o e 0

'2’;—4

| PN ¢
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)

Best results are obtained when the original tracing’\is drawn in ink on cloth or
vellum, and pencil drawings linework and lettering are jet black

Corrections and changes can be made on blueprints with an alkaline solution
of adequatc strength to destroy the blue background compound; a caustic
soda solution of 1.5 percent is normally used

(NOTE: When a blueprint machine is not available, prints can be made
by exposing the drawing and print paper to sunlight while they are held
tghtly together under a piece of glass, or in a device called a sun frame.)

Advantages and disadvantages of bluepnnts

A.

B.

Mat

A.

E.eo

Advantages

1. They do not soil easily

2. They do not fade easily

3. Theyare readily subject to field changes
Disadvantages

1. Preparation of print 1s time consuming

2. Much space is required for processing

erials, equipment, and characteristics of diazo dry and wet processes

Diazo dry print process--A dry process of reproduction that uses ultraviolet
light, (carbon arc, mercury vapor lamp, or, if necessary, sunlight) and is
developed by ammonia vapors as an alkaline agent (Transparency 3)
Diazo wet print process--A wet process of reproduction that uses ultraviolet
light and is developed by a liquid developer or activator fluid (Transparency
4)
Activator fluid--A liquid used in the diazo wet process which causes the
image line to form when brought into contact with the unexposed portion of
the diazo sensitized material
Printing speed--A media's passage of actinic light which in turn affects the
speed of the media's print making ability through conventional exposure
equipment
{(NOTE: Printing speed is also the rate of speed at which hghtsensitive
material 1s exposed, normaily expressed in feet per minute of printer opera-

tion.) .

Dna‘zg paper--A reproduction paper which depends on t‘\e light-sensitiv-
ity of the diazo compound (photosensitive Diazonium salt) used during

Sanufacturing ,

3’;'\
~ J
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Aruitoxt provided by Eic:
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INFORMATION §HEET

Fue aying The change in anpaarance of a diazo priint i storages net expesed
J ph I L
1o hight

E.um positive- Frim base which carries a posthive image, often a ptorographic
materiid which 1t necussary cdn serve as master for digzo-type prints

Printer section -Area of print machine used to expnonse ight sensitive matenals

Devenper section -Aresa of print macrine dased to develop hightsensitive
mater.als s

Shelf hfe.-Time period before deterioratien tenders g sensitized matena
unusable

Reproducible--Item capable of being used as 4 master for makihg prints

Sensitized--A  reprodtiction matenal coated with d )(F;l\t sensitive  com-
nound .

Intermerhate- The transhucent reproduacton made on” vellum, cloth, or
iad made from an ongqinal drawing and vsea in place of the onginal for
makang other prints

‘NOTE Sometunes the ongingl s placed on the intermediate paper upside
down so the drafter can draw on the side ot the ngg fnway from tae Jdye
lines A typical use of cepies vccurs m architectupl wotk when several
copies are made of the basic floor plan of 4 buiiding, the copes are then used
for traming, plumbing, heating, ventilating and air Jg)r\dmonmq, electrical,
arvl reflectea cetling work |

N

[y

o
Pulyester f&m -Diazu-sensitized transparent celivtose acetates

INOTE: Polyester film 1s sometimes referred te as fod )

i

Diaso color fitm -Diazo sensitized mateniai for use with the drazo dry process
1o oroduce audiovisual aides

frapnrtant factors in the diazo dry print pracess

4The process depends . on the transn ssion of bght through the ongi

nal for the reproduction: ot positive prnts

Subiject matter niay be pen, pancH, lypewrn{ten, of printed mdtter, or
1y opaque imaqge - ’
any opaque .q

No negative step is 1nvolved: positives are used 1o obtan p\{smvp prints

(NOTE: To remove the ammaonia odo! from the prnt, fred the print anto
the printer section with the back of the print next to the warm glass cylinder
sur-oundina the tamp.)
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Vil Advantages of the chazo dry print process
A. Sensitized materials can be handled under norma! ndoor 1Humination

8. Prints may have black, blue, or red lines on a white background depend-
1ing upon which paper 1s used

C  Prints can be worked on easily with pén, crayon, or pencil

D. Intermediates can be made of the original to save wear on the onginal, these .
\ntermediates can be made on special paper (sepia), cloth, or foil

E. Changes can be made to intermediates with correction flud
VIl Diazo wet print process and its advantages
A. It 1s similar to the diazo dry process except paper I$ fed through a special
developer which dampens the coated side of the paper with developing

solution

B. Prints may have black, red, brown, or biue lines on a white hackground
simply by selecting the aj\propriate paper

(NOTE: These prints along with diazo dry prints have largely replaced
the more burdensome blueprint process.)

IX. Common problems n diazo dry print processing and how to correct them

A. Print with a green tint Ammonia may be too cold or too old or tubes
controlling ammonia flow may be clogged, need cleaning, or flow adjusted

B. Print witk streaking on it-Ammonia flow 1s excessive and ~zeds to be
adjusted

X. How to safely use erasing chemicals 1n diazo processing

A Eradicator for sepia intermediates i1s a one-step method, but the eradicator
contains acid and application should be made with care

B. Erasing.flud for foils i1s a two step method involving application of g first
flurd containing hydrochloric acid

(NOTE: This reacts with the metallic silver in the sheet to produce awhite
salt of silver.)

C The second step n erasing foils involves apphcation of a flud contaiming
thiourea which dissolves the silver salt

(NOTE. The silver salt must be completely dissolved o1 4t will teappear as 3
yellow stain when exposed to hght )

;l'

!
LR
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*

D. Atfter the second fluid is applied on foil, it should be washed to remove any
residual chemicals . N

4 v
.

(CAUTION: Prolonged skin contact or ingestion of erasing chemicals is

. dangesous. In case of skin contact, the chemicals should be flushed
thoroughly with water, In case of mngestion, a doctor should be consuited
' immediately,)

Y

Xt. The need for correct linework density and how to test for it
A. tn order for a drawing to reproduce properly the linework-and let.ering must
be opaque and dense black hecause work that’is not opaque will not print
clearly

B. To determine if hnework and lettering are opaque and dense black, simply
hold the drawing near a source of light

" XL Bas:c elernents of microfilming and their definitions
A. Microfiim--A roll of film bearing a nhotographic record

L]
(NOTE: Available sizes of micrafim are 16 mm, 35 mm, 70 mm, and 105
mni, 16 mm and 35 mm film are usually mounted in aperture cards or
jackets, and 70 mm and 105 mm frames are generally stored in envelopes.)
B. Mwcrofiche A sheet of microhim contdinng rows of mMICro inages of
drawings
C - Aperture card--A computer card with a rectanqular hole capdable ot holding
a single frame of microfiirn

D. Jacket--Made of clear thin plastic and has chanrels for short strips of micro-
fiim usuaily available for 16 or 35 mm

E Blowback A print that has heer enlarged from-a nucro-image (Transpar-
ancy 5) .

INOTE Tne biowback made from a microfilm or aperture card of gt vriy:
nal drawing 15 9 first generation print. A blowback made of this. first genera-
. tion print would then be 3 second generation print. The term “generation” is
used to express quabity required of the drawing being microfiimed. Fourth
| gensration guality must be presentin the original drawing to make ail notes,
; . f rwensions, and linewdrk clearly readabieon the fourth generation print.)

f vhra copy An endgrged proot o panet, cloth, 'or toitl made from ¢ microfiim
gt i aneriure C grel

s H0GTE  Fetdr pinents oo b teede by photugianhie, viectiostat o, o
NI0TOCOLYy Met s ) -

.

Aruitoxt provided by Eic:

|
i ERIC
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AR Suggestions for preparing drav. ‘1gs to be microfilmed "
A. Check linework and lettering for uniformity and density
B. Alllines of the same type must be the same width
C. ink lines produce the best resuits on microfilm

(NOTE: Ink -lines are sharper, biacker and have more density than. pencil
lines. They also dry flat so there is less reflection.) | -

-

D. 'Experimentation should be done with various pencils, inks, and vellums

Lettering must be large enough to reduce photographically and then be
enlarged without loss of clarity

Example: Some companies establish lettering height standards for
microfilm; one such standard is as foliows for 35 mm micro-
film:

Standard U.S. Metric Paper Recommended Lettering

Paper Size Size Height
Millimeters Decimals Fractions
' (Inchis) {inches)
- AL A4 32 0.126 18
N 8 A3 3.2 L0125 18
o A2 40 0.156 5/32
D Al 4.8 0.188 3/16
E A0 48 0.188 ', 3/16

(NOTE: The larger the drawing size the larger the lettering requ\lred.)

F. The letters must be formed very carefully and not crowded or they will
run together when reduced

G. When lines of lettering are used, the space between the lines should be a
minimum of one-half the height of the letters with more space between

paragraphs

H. If lettering is typed on, care must be used to produce a dense, uniform, and
" solid letter

(NOTE: Ribbons with too much ink smear, and worn ribbons, type, and
typewriter platens produce a poor letter; carbon ribbons usually work
best.)

I. Exercise care when erasing because all smears and dirt will show on the
microfilm

(NOTE: If a porfion of the drawing is cut away and replaced with new
material, the material should be of the same type and match the origi-
& nal background.)
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Keep drawing covered when not working on it; when working on the
drawing, cover areas not needed, use a drafter's brush and dry cieaning pad,
and keep perspuation from handt and arms off the drawing

Drawings that are to be microfilmed should be stored flat

(NOTE. After drawings have been rolied or made from rolied stock they
are difficult to flatten.) .

Do not use the original drawing for reference; if a print is needed it should
be made from the microfilm

Advantages of microfilm (Transparency 6)

A

8.

Used where large numbers of drawings are involved
Used to store drawing duplications in a smail amount of filing space
Used to duplicate copies for security purposes

E xampies: Burglary, vandalism, fire

Aperture cards may be viewed 1n a reader, a full-size print inay be made f. om
a reader-printer unit when produced through a C size

Aperture cards are basically the same as cards used in electromic computers; ‘
equipment s capable of sorting, filing, and retrieving these cards

Duplicate aperture cards and drawing reproguctions to any desired size
mdy be produced on specialized equipment

Microfiim drawings may be sent to another office at less expense than stan -
dard prints

Purpose and method for making reproducibles from existing drawings

A.

Purpose-Used when a new drawing cari be made from an existing drawing
with oniy minor changes

Method
1. Make transparent or translucent print of the orniaingt draving

2. Remove unwanted nformation from an old print and then ddd new
information

(NOTE. A problem may be encountered when old diaveings do not
conform with the newest drafting standards )

as3
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XVI. Uses and procedures for paste-up drafting
A. Uses

1. With new designs, some features may be repetitive; therefore, paste-up
. drafting is possible

2. A major adventage of :paste-up drafting is that it reduces drawing
and rechecking time

]
13

B. Procedures ' . -
1. Make transparent or translucent print of the original drawing
~ 2. Cut out needed existing drawings, charts, notes, or drawing forms

3. Arrange information on a clear acetate sheet using the correct size and
proper arrangement

4, Tape pieces to the acetate sheet with transparent tape
\ 5. Make a transparent or transiucent print to form a new original
6. Remove pieces from the acetate shest, discard used transparent tape, -

and remove transparent tape residue from the drawing pieces and
acetate sheet

i
7. Store drawing pieces and acetate sheet for future use
8. Add additional drawings, dimensions, and notes
XVIi. Characteristics of appliques \

A. Appliques are overiays which are pressure-sensitive and printed on blank,
transparent, or transiucent sheets with adhesive backing

B. Time is saved when notes, symbols, shapes, or parts are used repeated-
ly o

(NOTE: The mat surface on appliques will accept pencil or ink lines, and can
be used in a typewriter.)

C. Appliques can be used for long notes which can be typed faster than they
can be lettered, or for making char.ges or corrections to drawings or lists

D. Appliques are used extensively in industry, mostly in the piping and elec:
tronics areas

€. Appliques are available in two types, transfer and cutout
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XVill. Stepsin using transfer appliques
A. chmovc the carrier from the image sheet
B. Place the image in the proper position on the drawing
. e

C. Rub over the image to be transferred with a blunt object or a burnish-
ing tool ‘

D. Lift the transfer image carefully so the image will remain on the drawing

E. Place the carrier sheet over the image and rub or reburnish it agsin
(NOTE: Transfers sometimes crack with age or come off on the glass cylin-
der of a print machine, but they can be secured with transparent tape if tape
is free of fingerprints and the tape dispenser ends are removed.)

XIX.  Steps in using cutout appliques .

A. Position the image in the correct location on the drawing and lightly mark
reference points on the drawing

B. Lift the image and remove the backing material on the applique

C. Reposition the image in the correct place on the drawing and lightly rub or
bumish it

D. Use a razor knife to cut away unwanted material from around the image

(NOTE: Use caution with a razor knife so the media surface will not be
cut; backing material should be used.)

E. Reburnish tpe ares

XX. Elements of a proper drawing control system

A. Drawing numbers

B. Proper methods of filing -

C. Microfilming ‘

D. Security files ‘ . ,

E. Print making and print distribution control
XXI. Ways a proper drawing control systern benefits a drafting organization

" A. .Aliows the person in charge to know the status of a drawing at all times .
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B. Minimizes the possibility that an original drawing will be"dsmaged from
being handied for printing, changes, or checking
C. Controls the distribution of prints to the appropriate pesople ’
XXIl.  Correct storage of drawings and prints * ‘

A. Drnawings may be stofed in large, flat file drawers or hung vertically in a
cabinet or a free-standing file

B. Prints may be folded and filed in standard office file cabinets, or extra large
prints can be rolled and stored in cabinets, fubes, or tubes in cabinats

XXII.  Proper distribution of completed drawings
A. Whether prints or intermedistes, copies should be made for distribution
N B. Theoriginal should NEVER be sent but




DUPLICATING

TRANSMITTED LIGHT REFLECTED LIGHT
(CONTACT) (PROJECTION)

1. VANDYKE 1. PHOTOGRAPHIC

2. BLUEPRINT REFLEX PRINT

3. DIAZO, MOIST 2. PHOTOSTAT

:. DIAZO, DRY 3. MICROFILM

. PHOTOGRAPHIC .
CONTACT PRINT —

1. UTHOGRAPHY
2. PHOTOGRAVURE
3. LETTERPRESS

1. MIMEOGRAPH
2. HECTOGRAPH
3. TYPEWRITER

geil-ia




Tracing ~ —~

 Sensitized
Paper

CONTACT

POTASSIUM
DICHROMAIE_BATH

320

~ EXPOSURE

WATER RINSE

~ WATER WASH

'DRYING

N

\

\

gizi-i1a

\



- @
Dry Print Process
b ,

2T
Z =

P ~— Sensitized Paper ' 3
A ; EXPOSURE

CONTACT

- | .(' : Y >

DEVELOPING WITH AMMONIA VAPORS

gtzL-1a




310

Tracing

|

\

Moisi Pjnt Process

7

CONTACT

\ |

Sensitized Paper EXPOSURE

yr

“  LIQUID DEVELOPER

gacL-10



at”

‘ . T ‘

Foﬁrth Generation Reproduction

ORIGINAL
DRAWING
MASTER
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FIRST GENERATION
REPRODUCTION
MADE FROM
MASTER
INTERMEDIATE
SECOND GENERATION THIRD GENERATION FOURTH GENERATION
REPRODUCTION _ REPRODUCTION REPRODUCTION
MADE FROM MADE FROM MADE FROM
REVISION OF , REVISION OF REVISION OF
FIRST GENERATION SECOND GENERATION THIRD GENERATION
REPRODUCTION REPRODUCTION REPRODUCTION
(PRINT) (PRINT) (PRINT)
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@ Microfilm System from Original Drawing
to Distribution of Prints or Aperture Cards

ORIGINAL DRAWING

y

Z
N

CAMERA PROCESSOR )

TO STORAGE '_l

DUPLICATE | gf ECTRONIC

CARD
DUPLICATOR > ACN?;?CUH':;'EN G

CARDS CARD 'SORT

INSPECTION FOR ELECTRONIC ACCOUNTING \l/
MICROFILM QUALITY MACHINE PUNCHING FOR
. IDENTIFYING INFORMATION
IN CARD DISTRIBUTION

READER-
PRINTER

REVISION AND UPDATING

Yy 4~
l)‘l TM6




REPRODUCTION
UNIT il

ASSIGNMENT SHEET #1--MAKE BLUELINE OR BLACKLINE PRINTS
Directions: Make blueline or blackline prints of ‘several drawings done to this date using
either a diazo dry process machine or a diazo wet process machine.

(NOTE: Instructor may wish to have some drawings reproduced on intermediates such as
sepia or foil.)
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JOB SHEET #1-OPERATE A BLUELINE MACHINE

l. Tools and equipment
A. Machine as selected by instructor
B. Safety gear as specified by instructor

(NOTE: Before doing any of the following remove all rings, loose jewelry, -
and if necessary tie back hair.)

i. Procedure
o &A. Start up ’
1. Remove cover
2. Turn on exhaust fan
3. Turn on ammonia pump BEFORE turning machine on
‘ 4. Turn from off to blower-dryer motors and wait approximately 5
seconds
5. Turn from blower dryer motors to heaters and wait approximately 5
seconds
6. Turn from heaters to lamp
7. Be sure switch is set to forward
8. Set ammonia control at approximately 15 drops per minute
9. Set speed control and wait approximately 15 minutes for machine

to warm up
B. Makeblueline
C. Shutdown
1. Turn ammonia flow switch off GENTLY
2. Turn switch from lamp to heaters and wait approximately 5 seconds

3. Turn from heaters to blower dryer motors and wait approximately 5
seconds

4, Turn from blower dryer motors to off

' 5. After machine has turned off, turn off the ammonia pump
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JOB SHEET #1

6. Turn off exhaust fan

7. Cover machine -

(NOTE: Ask instructor to verify how the machine in the drafting
department works.)
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TEST

Match the terms on the right to the correct definitions.

a. Chemical solution containing acid designed to

bleach out unwanted portions of a print

. Improper feeding of two sheets of dupli-

cating Rgper instead of one

Duplicating material which has a sensi-
tized layer on each side

. Yellowing or other color changes of white

areas on prints

. Any process used for rendering an image

visible

. Chemical agent used for treating an exposed

light-sensitive material to make the image
visible to the eye

. The darkness of an image area

. Tube on which print paper, film, sepia,

or other material is wound

The difference between the image and back-
ground areas of a print

Print made by placing a master or an original
in contact with light-sensitive material while
exposure is being made

. Print made by combining the parts of two

or more masters

Reproduction method using light-sensitive
wron and silver salts which will produce
a negative sepia image from a positive master

. Stenciling thrOUgﬁ a silk screen to form

an image

351

~N

1.
12.
13

o o ~ 0NN

Autopositive
Overlay
Positive
Fading
Eradicator

Double coated
stock

Development
Density
Contrast
Composite print
Silk screening
Back curl

Drawing repro-
duction




o

Y.

The curl of paper toward the coated side

The curl of paper toward the urcoated
side

Making copies from completed drawings

Agprint or intermediate made on paper or
foil by means of a positive to positive silver-
type emulsion

The direction in which most of the paper
fibers are oriented, usually in the direction of
the longest dimension of the sheet

A group of transparent or transiucent prints
normally used to form a composite

An image on materials such as paper or
fiim where the background is dense black
and the line image appears clear or white
An image on materials such as paper or
film on which light tones appear light and
dark tones appear dark when copied from a
pencil or ink original

Any original to be duplicated

Loss in density o1 an image

Time period that light of a given inten-
sity has been allowed to act on light-sensitive

materials

A wet process of drawing reproduction
using hight, water. and chemicals

worked in a separate washer

uous operation

14.
16.

16.
17.
18.
19.
20.
21
22.
23.
24.

25.

Face curl

Brownprint
process

Contact prirt
Core
Developer
Discoloration
Double feed
Exposure
Master
Nega'tive

With the
grain

Blueprint
process

2. Distinguish between the two types of blueprint machines by placing an “X" to the
ieft of the description of a continuous blueprint machine.

a. A machine in which the sheets are fed through for exposure oniy, then

b. A machine which combines exposure, washing, and drying in one contin-
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Select true statements concerning the uses of the blueprint process by placing an " X" K
in the appropriate bianks. . !
a. Of severai reproduction p. ocesses in use, biueprinting is the newest '

b. Best results are obtained when the original tracing is drawn in ink on cloth or .
velium, and pencil drawings linework and lettering is jet biack

c. The coated side of the paper, when fresh, is a light greenish yeliow color

e

d. Corrections and changes cannot be made on blueprints

.. List two advantages and two disadvantages of blueprints.

a. Advantages

1)

2)

b. Disadvantages

1)

2)

- Match the materials, equipment, and characteristics of diazo dry and wet processes

on the right with the correct definitions.

a. Diazo sensitized material for use with the 1. Digzo dry
diazo dry process to produce audiovisual aides print process
b. Diazo-sensitized transparent cellulose acetates 2. Diazo paper
3. Diazo wet

c. The transiucent reproduction made on

. - rint proces
vellum, cloth, or foil made from an original print process

drawjng and used in place of the original for 4. Printing speed
making other prints
5. Activator flud
d. A reproduction material coated with a light-
sensitive compound 6. Diazo color film
e. ltem capable of being used as a master for 7. File aging
making prints
f. Time period before deterioration renders
a sensitized material unusabie \

g. Area of print machine used to develop hght-
sensitive materials

J:; 3
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h. Area of print machine used to expose light 8. Polyéster film
sensitive materials

9. Film positive

i. Film base which carries a positive image, 10. Intermediate
often a photographic material which, if
necessary, can serve as master for diazo-type 11. Printer section
prints
12. Sensitized

_____j. The change in appearance of a diazo print in
storage not exposed to light 13. Developer section

14, Reproducible
k. A reproduction paper which depends on
the light-sensitivity of the diazo compound 15. Shelf-life
used during manufacturing

I. A media's passage of actinic light which
in turn affects the speed of the media's
print making ability through conventional
exposure equipment

m. A hquid used in the diazo wet process whiclf
causes the image line to formy when brought ‘
into contact with the unexposed portion of
the diazo sensitized material {

n. A wet process of reproduction that uses
ultraviolet light and is deveioped by a liquid
developer or activator fluid

o. A dry piocess of reproduction that uses
ultraviolet light and 1s developed by ammonia
vapors as an alkaline agent

6. Select the true statements concerqing important factors in the diazo dry print process
by plazing an "X" in the appropriate blanks. .

a. The process depends upon the transmussion of light through the original
for the reproduction of positive prints -

™

b. Subject matter may be pen, pencil, typewritten, or printed matter, or
any opague image
é
¢ Oniy negative steps are involved in the process

7. List three advantages of the diazo dry print process.

a. - -

b. -

2o
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8. Select true statements concerning the diazo wet print process and its advantages by .
placing an "X" in the appropriate blanks.

a. Prints may have only black or blue lines on a white background by selecting
the appropriate paper

b. It is similar to the disazo dry process except paper is fed through a special
developer which dampens the coated side of the paper with developing
solution :

9. List two common problems in the diazo dry print process and how to correct them.

1 a. .

b.

10. Select true statements concerning how to safely use erasing chemicals in diazo pro-
. cessing by placing an "X" in the appropriate blanks.

a. Eradicator for sepia intermediates is.a one-step method, but the eradicator
\ contains acid and application should be made with care
b. Erasing fiuid for foils is a two-step method involving application of a first
fluid containing acetic acid

4

c. After the second fluid is applied on foil, it should be washed to remove any

. residual chemicals
11. Discuss the need for correct linework density and how to test for it.

12. Match the basic elements of microfilming on the right to the correct definitions.

a. A print that has been enlarged from a micro- 1. Microfilm
image
Microfiche by
b. An enlarged print on _paper, cloth, or foil ]
made from a microfilm image or aperture card Aperature card
c. A sheet of microfilm containing several

rows of micro-images of drawings

2

3

4, Jacket
5. Blowback
6

d. Made of clear thin plastic and has channels for Hard copy

short strips of microfilm usually available for .

‘ . 16 or 35 mm .




e. A roll of film bsaring a photographic record

f. A computer card with a rectangulsr hole .
capable of holding a single frame of microfilm

13. List five suggestions for preparing drawings to be microfilmed.

a. — .

d. .

~
¢

e.

L3

14. Select true statements concerning the advantages of microfilm by placing an "X"
in the appropriate blanks.

a. Used to store drawing duplications in a small amount of filing space

b. Duplicate aperture cards and drawing reproduction) to anyqdesired size
may be produced on specialized equipment

c. Used where small numbers of drawings are involved

d. Postage requirements are higher for microfilm when sending to another
office becomes necessary )

_e. Used where large numbers of Qrawmgs are involved

15. Describe the.purpose and method for making reproducibles from existing drawings.




17.

18.

DI

Select true statements concerning the uses and procedures for paste-up drafting by
placing an "X" in the appropriate blarks.

__a. With new designs, most features may not be repetitive; therefore, paste-up
drafting is possible

b. A major disadvantage of paste-up drafting is that it increases drawing and
rechecking time

c. Make transparent or translucent print of the original drawing

d. Arrange information on a clear acetate sheet using the correct size and
proper arrangement

e. Tape pieces to the acetate sheet with opaque tape
f. Make a transparent or translucent print to form a new original
g. Store pieces attached to the acetate sheet

h. Add additional drawings, dimensions, and notes

Select true statements concerning the characteristics of appliques by placing an "X" in
the apptopriate blanks.

a. Appliques are overlays which are pressure-sensitive and printed on blank,
transparent, or translucent sheets with adhesive backing

h. Use of appliques increases time needed to work with notes, symbols, and
shapes

c. Appliques can be used for long notes which can be typed faster than they
can be lettered, or fpor making changes or corrections to drawings or lists

d. Appliques are more practical for home use than they are for industry

e. Only one type of applique, the transfer, i1s available

Arrange 'n ordler the following steps in using transfer apphques by placing the number
"1" to the left of the first step, "2" to the left of the second step and continue
through all steps.
a. Lift the transfer image carefully so the image will remain on the drawing
b Remove the carrier from the image sheet

c. Place the carrier sheet over the image and rub or reburnish it again

d. Rub over the image to be transferred with a blunt object or a burnish-
ing tool

e. Place the image i1n the proper position on the drawing

-141-8
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19 Arrange n order the foliowny steps in using cutout appliques by plécinq the number
"1" to the left of the first step, "2" to the left of the second step and continue through
atl steps

s ~_+a Liftthe unage ard remove the backing material on the applique -

b, Reposthon the image in the correct place on the drawing and lightly rub or
burnish it

.  Returnish the area I

i Posinon the image 1n the correct location on the drawing and hghtly mark
reference points on the drawing

« Use a razor knife to gut away unwanted matenial from around the image
/

20 List three elem nts of a proper drawing control system

Ve - -t

. ° i
f |

21 it three ways a broper ldrawing controi system benetits a drafting orgamzation.
¢ {
i .—»—-———-—.--—-—---—--_--4———._.__—-»_
i
[ ___._.._._._____4‘,__.._.___._.

f
I
i

22 Drscuss correct storaqe of drawing ana prints
\

]
4

C3 0 Dnstus. toe sroper distnibution ot compisted drawings
{

O
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‘ 24, Demonstrate the ability to:
a. Make blueline or blackline prints.
b. Operate a blueline machine.

(NOTE: If these activities have not been accomplished prior to the test, ask your
instructor when they should be completed.)
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1. a.
b.
c.
d.
e.
f.
g.

2. b

3. b,c

4. a
b.

5. a.
b.
c.
d.

6. a, b

DI-1458

REPRODUCTION

UNIT (i

ANSWERS TO TEST
5 h, 17 o. 12 v. 22
20 i. 9 2 13 w. 4
6 i. 16 q. 1 x. 21
19 k. 10 r 24 y. 25
7 i 15 s 2
18 m. 11 t. 23
8 n 14 u 3
Advantages (any two of the following)
1)  They do not soil easily
2) They do not fade easily
3) They are readily subject to field changes
Disadvantages
1) Preparation of print is time consuming
2)  Much space is required for processing
6 e. 14 i. 9 m. 5
8 f. 15 . 7 n. 3
10 g 13 k. 2 o. 1
12 h. 1 i. 4

7  Any three of the following

Sensitized materials can be handled under normal indoor illumination

Prints may have black, blue, or red lines on a white background depending upon
which paper is used

Prints can be worked on easily with pen, crayon, or pencil

intermediates can be made of the original to save wear on the original, these inter-
mediates can be made on special paper, cloth, or foil

Changes can be made to intermediates with correction fluid

Print with a green tint-Ammonia may be too cold or too old or tubes con-
trolling ammonia flow may be clogged, need cleaning, or ammonia flow ad-
justed

Print with streaking on it-Ammonia flow is excessive and needs to be adjusted
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1"

< 12

-
v

15

f

Ihscun on shooad inchuae

Gootder e g Crovaing e reproduce prope.y the nnewrk aod lettering must be

opaque and dense black because work that s not opaque wtil not piint clearly
To determme Jf imewnrk and lettering are opaqgue and dense hlack, simply hold
the drawir g neas a source of hght

i) d. 4
& e 1
2 f 3

five ot toe follovang

Check Hinework and lettering for uniformity and density

Atl hines of the same type must be the same width

fnk lines produce the best results on microfilm

t xperimentation should be done with vartous pencits, inks, and vellums

Lettering must be large enough to reduce photoyraphically and then be enlarged
~ithout loss of clanity

The ietters must be formed very carefully and not crowded or they will run
toaether wher teduced

Whien hines of letiering are used  the space between the lines should be a minimum
¢ one hal® the height of the lettess with more 3nice between paragraphs

1 lettering is typed ob, care must be used to produce a dense, uniform and
sulid fetter

Lxereise care when erasing beca ise all smears and dirt witl show on the microfilm
Keep drawing covered when not working on 1t, when working on the drawing,
Lover areas, not nevded, use a drafter's brush and drv cleaning pad, and keep
perspiraton from hands and arms off the drawing

rawings that are to be mecrofiiined should te stored flat

Dov not e the argingl draw.ag for reference, 1f a print 1s needed it should be
o begne e nerofitinm

Descrpuon snould e g

e}

L]
oy il(..ux\-,'v".(:n a4 onew drawing ean he onade forn an exasting drawing with
oyt e et tha 1)eS

fien g

Voo Rab e trane paent ur toanslucent niomt o the onging! draw:ng

20 R ce unoante anformaton frore anoold print and then add new infor
it

4 f 3

\ , ;

5 ,

3




19.

20.

21,

22.

23.

24.

a. 2
b. 3 e. 4
c. b

Any three of the following: \
Drawing numbers

Proper methods of filing

Microfilming

Security files

Print making and print distribution control

*caococo

Allows the person in charge to know the status of a drawing at all times

b. Minimizes the possibility that an~original drawing will be damaged from being
handled for printing, changes, or checking

c. Controls the distribution of prints to the appropriate people

Discussion should include:

a. Drawings may be stored in large, flat file drawers or hung vertically in a cabinet or
a free-standing file

b. Prints may be folded and filed in standard office file cabinets, or extra large prints
can be rolled and stored in cabinets, tubes, or tubes in cabinets

Discussion should include:

a. Whether prints or intermediates, copies should be made for distribution
b  The original should NEVER be sent out

Evaluated to the satisfaction of the instructor.

‘)

)
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. DRAWING SHEET LAYOUT
UNIT IV

UNIT OBJECTIVE

After completion of this unit, the student should be able to select items of information
required on a correct drawing sheet layout and the items in working drawings that are
checked for accuracy. This knowledge will be evidenced by correctly performing the
procedures outlined on the assignment sheet and by scoring 85 percent on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the student should be able to:
1. Match terms related to a drawing sheet layout with their correct d ‘initions.
Match types of working drawings with their correct definitions.
Match other types of drawings with their correct definitions.
Select basig’ information needed on a drawing.

Select information frund in a title block.

o o & w0 N

Select information found in a revision block.

7. Select information found in a parts list.

8. Select information found in supplementary blocks.

9. Demonstrate the ability to complete a title block sheet.




VI.
VII.

VI

DI-151-8

DRAWING SHEET LAYOUT
UNIT IV

SUGGESTED ACTIVITIES

Provide student with objective sheet. .
a

Provide student with information and assignment sheets.
Make transpirencies.

Discuss unit #nd specific objectives.

Discus;s information sheet.

Discuss the procedures outlined in the assignment sheet.

Use file drawings to demonstrate to the ‘class the location of various information
blocks and areas gn a set of working drawings.

‘nvite a checker from a local drafting or architecturai firm to speak to the class
concerning techniques used in checking drawings.

Using information from various companies, have stydents compiete several
title blocks. )

Give test.
INSTRUCTIONAL MATERIALS

Included in this unit: Q
A, Objective sheet .
B. Information sheet
C. Transparency masters
1. TM 1--Sheet Sizes
TM 2--Parts List
TM 3--Title Biocks S~ v

B own

TM 4--Title Biocks (Continued)
5. TM 5--Rewision Biocks

D. Assignment Sheet #1--Complete a Title Block Sheet
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. DRAWING SHEET LAYOUT
UNIT IV

INFORMATION SHEET

I Terms and definitions
A. Dr.awing--Graphic and lettered information on an original media surface
(NOTE: A drawing is sometimes referred to as a plate.)

B. Zones-The areas on the border of a drawing sheet used for locating specific
points by the coordinate poing system (Transparency 1)

(NOTE: On a complicated drawing, if there is a revision to be made which
would be difficult to locate, use zones to determ..ie the revision quickly and
accurately.) }

C. Revision--A correction made on a drawing to reflect a needed change

=

Title block location--Should be located in the lower right corner of the
. drawing layout

(NOTE: Some companies may move the location.)

Revision block location--Should be located 1n the upper right corner of the
drawing layout ;

m

(NOTE: Some companies may mave the location.)

F. Paits hist (list of materials or bill of materials) location--Should be located In
the lower right corner above the title block (Transparency 2) :
(NOTE: If additional parts lists are needed they should be located left of or
adjacent to the original parts list.)
o G. Supplementary block location--Should be located in the same respective

location on all drawings, usually to the left of the uitle block

H. Drawing number locations--Should be located n the lower right corner
of the title block and in at least one other location

I.  Microfilm alignment.-Arrowheads placed in the margins of a drawing to
aid in the alignment of drawings to be microfilmed {Transparency 1)

lJ' Change order -An approved engineering change on an existing drawing
11" Typeg of working drawings and their defimtions

A. Working dlawing-A drawing needed to manufacture, build, assemble, or
install any unit, component, or structure

(NOTE: The drawing must have size and shape descriptions, specifica-
tions for the materials to be used, the finish, and completeness of the pro-

. ject.)

¢

L4
}, D .
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INFORMATION SHEET
Detaill drawing The complete size, material, and specification descrip
e of anindividual pert

Subassembly drawing -A description of how several parts fit together in one
i
umt |

Assembly drawing A description of how several subassembl.es and details
make 4ip a larger unit

Installation drawing A description of how an object fits into 1ts working
nosition

Set ot working drawings -A number of working drawings bound together
10 du 4 complete project ur joh

Uther tynes of drawings and their definitions

A

thas.e

B

T3

Proeess dravwings Drawings of only one step in a production or manufac
tuning assembly which enable o machine operator to set up equipment
for a single operation

F xamples. Drilling, punching hioles, miiling a surface -

Laymit drawings -Drawings usea in the development of experimental or
areatyoe designs

MOTE  They appear 1o b2 assembly drawings; however, layout drawings
are used 1 the carly develubmertal stages of @ product and ascemoly draw
s are for the final fab:ication process )

Chet'ung drawimgs or cher  set Dravangs whiwh dre carefully checked
eranedracy hetore thoy are went nto the fieid orinto the shop for fatrica .
O

OTE. Chedhing shou'd be done by 3 dratter who is not working on the
dra ving, O by the project engineer or arcintect, chief drafter, or the check
S, Gepenaing on the company structure )

trie i needed on a draving
.

2 aa G (peated nan e

Che Lt e T e

Yo
e T LI T T ~
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INFORMATION SHEET

Revision block

List of materials

- Tolerance

Approval signature

Information found in a title block (Transparencies 3 and 4)

A

o o

Company name and address or manufacturer's (code identification) number

(NOTE: The manufacturer's number may be referred to as the FSCM. This
stands for the Federal Supply Code for Manufacturers.)

Drawing (plate) name
Drawing (plate) number
Drafter's name
Date drafter completed drawing
Checker's name
Date checker completed checking functions
Approval signatures
Issue date
Contract numbers
Approval by someone 1n another company
(NOTE: Used only when a contractor-subcontractor situation exists.)
Scale
-
Letter designation of drawing size if necessary
Estimated or actual weight of the item N

(NOTE: This may not be required.)

Drawing sheet number

{NOTE: This 1s included only if needed.)




INFORMATION SHEET

Vi Information found in a revision block (Transparency 5)
A Rewision number
B Description or identification
- X
C* Date
0D Approval
. F} Zong
{(NOTE: The zone may not be needed.)
F Reason for revision
(NOTE. This ray not be necessary )
Vil trenrmation found in a parts hist (Transparency 2)

A, Writer's name

-
B. Approval signature
. ;
¢ Checker'sname
N Date '7.
F o Assembly st rumber .
F Description of the assembly
G Page number of the tota! parts lists
H  Account number if nc(-;rin(;\fgr billing purposes ‘
! Name of item ‘
J frem namiber of subassembly \
K Nuantity needed ?
L Descnpuon of subassembly
v A Part numiber of subassembly .

' Moo cetter designation ot drawing size

(NOTE THs midy not be necessary )

0 Pt arnd other mformation about the venrdor ot nart s ourchased from
another company

gaste
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» INFORMATION SHEET

VIit.  ‘Information found in supplementary blocks -

$. Information covering noteson dimensioning and tolerances
' .

Material

14

B
. C. Usage and general notes

'D. Treatment
E

Finish
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w, Sheet Sizes
Number Block iIn )
.- e m Upper Left C
\ . 8 x |l'or Ix 12 HOUND CORNERS N
‘- OPTIONAL ON [ - 1
’ ALL SIZE .
A SIZE 'S 17"
] | X 1 1 1 :
: . 12%18" ===+ T %
BSIZE | 7T — =T F
: [ :
C SlZE '7 Xﬂ?-?- OI' '8 XZ4F IF
1 |
22x34 o 24x36 [|| ™M yeunsy
D SiZE . ] IMAGINARY
MICROFILM ALIGNMENT U—— ' LA ' ° ‘zoue USAGE
ARROWHEADS LOCATED -—;F?“‘——-' I B
MIOWAY BETWEEN SHEET lc c
EDGES ON ALL 4 SIDES 1 ~ ~
T E SIZE lo| 34)( 44 |or 36x 4 . L.s
. i 2 3 4 ) - 1 J'G 7 )
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Parts List

[LIST NUMBER WRITTEN BY:
SCRIPTION APPROVED BY.
VERIFIED BY._
PAGE OF ACCOUNT NO.  |REQUIRED FOR
DATE;
ITEM |QTY. |[OESCRIPTION PART NO.
| NO,
U

1a

g-19! -

31
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Title Blocks

—.38 [+—
®
38— |—LI2— o é T
Sl;! FSCM NO. .T.. NO. © T2 ﬁ;- g

SCALE | 0) SHEET @ 3] 1

TITLE BLOCK FOR A,B, AND C SIZES

NOTE: ALL DIMENSIONS ARE IN INCHES.

_g€9L-1a




Trtle Blocks

(Continued)

f
® 62
| 'f
38—~ ’——125——- 50— "T
® G;C!)'rscm NO. DWG. NO. REV. .560
‘ SCALE CD @ SHEET @ ;5
———2.38 - 1785 —— 1
. 5.12 >
7.62

TITLE BLOCK FOR D, E, F, H, J, AND K, SIZES
NOTE: ALL DIMENSIONS ARE IN INCHES.

8691 -10a
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Revision Blocks

, {.25
REVISIONS fe5
ZONEIREM DESCRIPTION - DATE JaPPROVED| | {23 .
)
}
, I
80 —f+— .38} te—.88 —=1+4.00 —
5.50 —
25
7 .
o8 - REVISIONS |
| RONERE ' DESCRIPTION DATE [A I
; 25
50—f«— .38~ e— 88 —»t<—1.00—
7.00 .
©
4 NOTE. ALL DIMENSIONS ARE IN INCHES §
< :
@
o 97 7 35




. DRAWING SHEET LAYOUT
UNIT IV

ASSIGNMENT SHEET #1--COMPLETE A TITLE BLOCK SHEET

Tools and equipment
A. Pencil
B. Drawing sheet

C. Parallel bar or drafting machine

Procedure

A. Tape sheet to drawing surface
B. Select correct pencil

C. Compile title block data

D. Letter in information in its proper place

/\ 1
Diagram of the procedure

(NOTE: Instructor should select an appropriate title block to use in this class and
give instructions on filling it out.)

Pictured on Transparencies 3 and 4xare samples of title blocks. Devise one of your
own or select one shown. : - .

¥




Match the terms on the right with their correct definitions,

DRAWING SHEET LAYOUT
UNIT IV

NAME

Di-171-B

TEST

Graphic and lettered information on an

original media surface

A correction made on a drawing to reflect
a needed change

Should be located in the upper nght corner of
the drawing layout

Should be located
location on all drawings,
left of the title block

in the same respective
usually to the

Arrowheads placed in the margins of the
drawing to aid in the alignment of drawings to
be microfilmed

An approved engineering change on an
existing drawing

Should be located in the lower right corner of
the title block and in at least one other
location

Should be located in the lower right corner
above the title block

Should be located in'the lower right corner of
the drawing layout

The areas on the border of a drawing sheet
used for locating specific points by the
coordinate point system

Change order

Microfilm
alignment

Drawing
Zones

L3
Drawing number
locations

Supplementary

- bleck location

Revision

Title block
location

Revision block
location

Parts list

Match the types of working drawings on the right with the correct defimitions.

material, and specifi-
inqnvndual part

The complete ‘size,
cation description ot an

A drawing needed to manufacturer, build,
assembde, or install any unit, component,
or structure

A number of working drawings bound to
gether to do a complete project or job

'l'- "

| A,

1.

Subassembly
drawing

Assembly drawing

Set of working
drawings




(:‘

- d.

A description of how an object fits into
its working position

A description of how several subassemblies
and details make up a larger unit

A description of how several parts fit together
in one unit

4, Working drawing )

5. Detail diawing * i

6. Installation
drawing

Match the other types of drawings on the right with their correct definitions.

Drawings which are carefully checked for
accuracy before they are sent into the field or
into the shop for fabrication

. Drawings used in the development of experi-.

mental or prototype designs

y
Drawings of only one step in a production
or manufacturing assembly which enable a

machine operator to set up equipment for -

a single operation

|
1. Process drawings

4

2. Checking drawings

or check set’

t
3. Layout drawings

!

. <

Select the basic information needed on a drawing by placing an "X" in the ap& .
priate blanks. .

Drawing media

Scale ,
Company name and address
Revision block

Notes

Approval signature >~
List of malterials
Drafter

émal check '

Drawing number

‘Revision number

Tolerance
A

. Issue date

Drawing name

Date Yo

Contract numbers

3

‘\ .

-~




D1-1738

" 6. Select the information found in the title block by placing an "X" in the appropri-
ate blanks. ’

-
«a. Material

b. Drav;ing name

c. Dra\fter's name \
d. Part number o

e. Checker's name ‘
f. .Approval signatures .

f - a
[ g. Contract numbers |
h. ‘Approval by someone in another company
K i. Quantity needed -
. o
j. Issue date\ e Y
le. Date checker completed checking functions
v -
I. Date drafter completed drawing
§
7 m. DeL;cription subassembly
> n. Drawing number
0. Company name and address of manufacturer's number

6. Select the infarmation found in the revision block by placing an "X" in the appro-
priate blanks.

ot
" a.- Date

b. Tolerance

c. Appr(;val

d. Zone‘)

e. Reason for revision

f. Description or identification
g. Checker's name

h. Revision number

List of materials




Select information found in a parts list by placing an "X" in the appropriate blanks.

Part number of subassembly

. Quantity needed

Name of item

W

. Zone

. Page number of the total parts fists

Assembly list number .

Tolerance

. Checker's name

Writé*'s name

Approval signature

. Date

Description of the assembly

. Treatrg}m .

. Account number if needed for billing purposes

item number of subassembly

. Description of subassembly

Letter designation of drawing size

Select information found in- supplementary blocks by placing an "X" in the appro-
priate blanks.

Finish

Treatment

Quantity needed

Material

Information covering notes on dimansioning and tolerances
Usage and general notes

Checker's name

Demonstrate the ability to complete a title block sheet.

(NOTE: If this activity has not beer: accomplishied prior to the test, ask your instructor
when it should be completed.)

Yo -
(PRI




‘ DRAWING SHEET LAYOUT
“ UNIT IV
ANSWERS TO TEST
1. a. 3 £. 1
b. 7 g 5
c 9 h. 10
d 6 i. 8
e. -2 i 4
2. a. 5 d 6
b. 4 e 2
c 3 £. 1
3. a 2
b. 3
c 1
4. b,cd fghjlno
5. b,ce fghijkln,o ) 4 ]
. 6. ac.d,efh
7. &b,c,e f,h,ijk I,no,npq .

8. a,b,d,e,f

9. Evaluated to the satisfaction of the instructor




ARCHITECT'S SCALE USAGE
UNITV

UNIT OBJECTIVE v

4

After completion of this unlt, the student should be able to describe an architect's scale, list
the seven scale ratios found on an architect's scale, and read an architect's scale at various
ratios. The student should aliso be ablé to measure lines accurately using various scale ratios.
This knowledge will be evidenced by correctly performing the procedures outlined on the
assignment sheets and by scoring 85 percent on the unit test.

SPECIFIGOBJECTIVES

After completion of this unit, the student should be able to:

1.

-t b ed b
S w N ~ ©O

©®© ® N O 0 > W N

Match terms related to architect's acale usage with their correct definitions.
Describe an architect's scale, »
State the purpose for using a scale.
Identify five basic shapes of scales. ‘

List seven scale ratios found on an architect's scale.

Select rules for correct scale usage. ,
interpret 1/16, 1/8, and 1/4 graduations on a full size scale. 4

Calculate and locate 1/32" graduations on a full size scale.

Read the architect's scale at full scale ratio 12" = 1". o".

Read the architect's scale at the scale ratio 6" = 1'- 0",

Read the architect's scale at the scale ratio 3" = 1". 0".

Read the architect'sscale at the scale ratio 1 1/2" = 1'. 0",

Read the architect's scale at the scale ratio 1/4" = 1'. 0".

Demonstme’the ablity to:

a. Interpret 1/16 and 1/32 graduations on a full size scale.

b. Read the architect's scale at full scale ratio 12" = 1'- 0",

c. Read the architect's scale at the scale ratio 6" = 1'- 0".

Y
(¢
~1




d.  Read the architect's scale at the scale 7atio 3" = 1'- 0",
o, Read the architect's scale at the scale ratio 1 1/2" = 1'. 0",

f.  Measure lines accurataly with various scale ratios on an architect's mt,.

A%
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’ ‘ ‘ ARCHITECT'S SCALE USAGE
) . UNITV .

SUGGESTED ACTIVITIES

I Provide student with objective sheet.
. Provide student with information and assignment sheets.
‘I . M'ake transparencie;. ;
V. Discuss unit and specific objectives.
V. Discuss information and assignment sheets. . -
VI, ‘ ﬁevqlop a display, of all types of measuring rules, tapes, scales, and related itefns

used in various machine and building trades. Include all five types of scales used in
a drafting room. Discuss this display in depth with students.

ki

VIl. Explain why scaling should not be completed on blueprint copies. - .
VL. Use unit test as a pre-test to determine prior knowledge of the architect's scale
usage.

. IX. = Give test.

INSTRUCTIONAL MATERIALS

I Included in this unit:
A. Objective sheet
é. Ir{formation sheet
) C. Transparency masters

1. TM 1--Architect’s Scale

2. TN 2- Graduations on a Rule N
3. TM 3--Measurements at Scale of 12" = 1'- 0" (Full-size)
4. TM 4--Measurements at Scale of 6" = 1"- (‘J"(Half-fize)
5. TM 5--Measurements at Scale of 3" = 1'- 0" (1/4 size)
6. "I'M 6--Measurements at Scale of 1 1/2" = 1'- 0" (1/8 size)
. . 7. TM 7--Measurements at Scale of 1/4" = 1'- 0" (1/'48 size)
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Mot

Assipinmie ' oLhieets

N
i.

Arns,

Tost

e

BRI

. *
® -

Assigninert Sheet #1 taterpret 1,16 and 1/32 Graduations on « Full
Srze Metyl Rule

Assig, wnent Sheet #2 Raad the Architect's Scale at Full Scale Ratio
12(! - ,l C)I B

G' 0" .

Assignment Shoet “£1 Rera th Architect's Scale at the Scalv Jatio

3"_: ]! On

Assignment Sheet #5-Read the Architect's Scale at the Scale Ratio
7y - ] it .

11/27=1'0 | 0 }

Assiynment Sheet #6 Moasure Lines Accutately with Vartous Scale

Ration, 0n an Architect's Scale

oroty assiined sheets -

O PR

»

Brows., Walter C. rattinig tor tndustry. Soutt Holland, ' 60473 The
Goadheart Witlcox Corapany tnc, 1974

Dy

‘ew

o, dahn Thomas and Spencer, Benry Coen Basic Technical 1 a.rny.
i Ty 10022 Macmitian Pubbishing Co - Tne, 1968.

¢ e, Frodenick B et al Techeioal Dravwang, New York, Y 10022,
pY cmatige Popieang Co o e, 1980

e et g Helsel, oy Engmeorn:, Denvuia and Design Doee York

L

we o Dav songvicGraw Hitt Book Con pany, 9.9

Cpence, Alham 0 Ora‘tag Technology nd Pracuce Peornia, tL 31615
aas A gennet Co, e, 1973

v My LI
\J\J'

Assigipnent Sheet #3- Read the Architect’s Scale at the Scale Ratig
v 1 :
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ARCHITECT S SCALE USAGE’
UNITV

* INFORMATION SHEET

2

Terms and definitions

J.

r

Actual size--An object's dimensions, the size it actually s in completed form
/ V

Scale--An instrument used as a standard o‘ r-farence when drawing an

object to a proportional size

Draw to scale--Drawing an object at a set proportion such as half its actual
size, one-fourth its actual size, or double its actual size

Architecture-Dealing with the design and drawing of public and private

buildings

Graduations--The subdivisions in a scale unit, all of which are &qual in size or
length

Scale ratio--A relationship between dimension values used to reduce or
enlarge the size of an object so that it can be drawn to proportion

Fraction--A part of a whole, such as 1/2 or 1/4

Full-divided scale--A scale with the basic units subdwaded throughout the
length of the scale

Open-divided scale-A scale with only the end unit subdivided into fractional
parts It

NTS--Abt: :viation meaning “not-to-scale"

Description of architect's scale--Scale used primarily for drawings of buildings,
piping systems, and otherYarge structures which must be drawn to a reduced scale
to fit on a standard sheet size; it has one full-size scale and ten reduced-size scales
(Transparency 1) .

DiI-1818

4

(NOTE: In all of the reduced scales, the major divisions represent feet, and their .
subdivisions represent inches and fractions thereof. Thus 3/4" scale means 3/4
inch = 1 foot, NOT 3/4 inch * 1 inch.)

Purpose of using a scale to draw--Enables objects which are too large or too small
to be drawn to actual size, or be drawn with a standard point of reference con-

trolling the relative size of each part

" »
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INFORMATION SHEET ' ¢
V. Basic shapes.of scales
A Triangular ' .
) /
. . ; . '
8. Fourbevel - ) \
[ 3
<> -
C  Onehbevel o
-
< -
D Two-bevel
. / < \ -

. Opposite bevei
- \ l \\
Vv Scale ratios founid on architect's scale

A 12" =1 0" Fullsize

B 6 1' 0" Maifsize

c  3"-1 0" s "

C 1121 0" 1'8s1ze

E. 1" 170" 1:112size :
'.),I‘)

Foo3" =1 0" 116 size e,

Coon?t 10" 1 28 se

= 38 100 G 3Zsue
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INFORMATION SHEET

1/4" = 1'-0" - 1/48 size

(NOTE: This could result in an incorrect measurement.)

-

/ »
, J. 3/16"=1"0" - 1/64 size ~ .
K. 1}8"= 1'-0" --1/96 size ‘ "
L. 3/32"=1"0Q" - 1/128 size g :
VI Rules for correct scale usage -0
'.\ A. Select proper scale ratio .
‘ B. Scale should lay flat on the surface bein.g measured
C. Scale should be parallel with or on line beifg measured
D. Do not stick compass or divider points into scale
¢ E. s\d?:sof the scale should be protected To prevent damage to its graduation
a -
F. A shortdash should);rrnu{e rather than a point to mark a distance
; . G. If a series of measurements\are to be made on full size scale, do not move
4 scale for each measurement
‘ (NOTE: Set off measurements with scale in one position.)
H. Make sure that the line of sight does not create an optical illusion

VIL.® How to interpret 1/16" 1/8" 1/4" and 1/2" graduations on a full size scale
{Transparency 2}

A

N

Full gale (12" re';;resents 1-0")

1. Sixteen one-sixteenths (16/16)2@\ (1"

!

2. Eight one- eaghths 8/8 = one inch (1 '}; two one- smeenths (2/16) =

eighth inch (1/8")
‘! I BRI A I

~a

‘*I' »

vy

one-

&
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FIFORMATION SHEET

3. Four one Murths'(dld) oue ineh {17°), four one sisteenths (4 16)
one fourth wnch {1/47) ! :

1

i
t 0
» ' -
. i /
4 Two onebalves (22} - one inch “1"), mqght one sixteenths (8/16) -
., Onehafinch 12 ‘
lTT YTII”“—:I'JHTTH 1! * - .
' i ' N Lo \* 1 ]
. ] l
L
, \
5. For 1/32" increments there are two 1/32" i one 1/16" and two . A
’ 111 ! " .
. 11167 inone 18 18 116 1.32 _

.

, | s S

4‘ i
S ' /
B.  imendony are read an te ondor
. r
. 1]
1 Feet ma ked thos o
2. Inches marked th s (™M
3 Fractorsof anm (1 3 12 0t ¢
o
(INOTL  Whon mecamng aess thai 12 inches, ase te symiten " Over
12 iches shouiad Lo sy Dot o d i feot o fent pius it ches as i 10 3))
. Vvill How 10 calcutate and Heate 1 327 od iotiuns o a 0l s 2o soae
. A, Far 1327 wcren ents e dre by 3 3250 w0 1G]
B Subtract 1 32" trours the e e oo aaothea Wwitie ta tind the noWest
P16 ot anide Ure reatinn
C Add 17227 o the readav, Bewr wcmd gyt te by e segrest VTG unat
over the readimg
L ]
O Fing the ower ang seaher 1 Yo 000 Lo s e g approssngte the
center Lutwe-n the vy o
) ,
\ ]
. »
O
.
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- . " INFORMATION SHEET

. - /

E. Mark this approximate center by ‘maRing a short dash with a sharp light

lead and observe reading
o Example; The reading wanted is 11/32" - '
' .
“ 1. Subtract 1/32" which gives 10/32 or 5/16" =

'2. Add 1/32" which gives 12/32 or 3/8" ]

3. Locate 5/46 and 3/8 and approximate center
- |56 |- .
—~ 4 4

_ -1 [=1/16 : :
1/8 = y ~

Lr1/32 .

] " I'ilP[I[lll‘lI]‘l}ll\ . ;

w =3/8e

4. Mark approximate 11/32" point " .
1X. Read the architect’s scale at full scale ratio 12" = 1': 0"

. (NOTE: Measurement is made by reading directly from full size scale in inches
and fractions.) (Transpérency 3) ’ '

Example: If the reading wanted is 2 13/16", start at "0" and determine how
many full inches are between 0 and the point being measured; there are
2. Next, determine how manyw 1/16" units are between the
last full inch and the point being measured; there are 13 1/16" units
and the measurement is 2 13/16

e —2H" .
| | _
: ' ‘(LI ' | i ) l l I ‘ I ' | I l I I | I o

W

Ll L L LT L L N LT L™
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INFORMATION SHEET . . :
X.  Read the architect’s scale at'the scale rao 6" - 1-0" {Transparency 4) - Y
! i
A When measurma 4 gwven hine at half size, use the full size scale, and multiply v

the, full size dimension by 2

[ d

B When laying out,or drawing ¢ hine at hali size, use the full size scale, and
d'vige the full s&/.: dunension by 2 1o obtain hine hfnqu.

Example: The remcing 1s 2 3/ 16' and the full sue scale measures 113/32"

so multiply 1 13:32" by 2 giving 2 13/16", the Imeasurement is

- 2 13/16" at haif size because at hatt size, cach 1/16" unit will
‘represant 1.8"

‘ {Fult mze)

. '
L o
“ }' -

* ".*‘ ‘ aE
LTI T R
[ .
Q‘\C -, ; - e ey
(:‘ \ et e - - . _,._‘_.'.‘__
i . . Fud Size and 4t Siza Seale ‘
INOTE  Study this informat or rarefullv; s 1t ¢an be confusing.)
X1 Read the arenitect’s s e of the cale gtio 3" 10 07 (Transparency 5)
A When e asuritg g given B at 3' 216, use the quarter sice scale marked
witha "3" ) :
i '
B . he subuwded Lect to the tight of ceiv x.»prasents one foot (12") com-
pressed to actuotly 3" i length, and it s divided into inches, then half )
nches, quarter inches, aid fimally aighith mches
Exampie: If the resding s 19 174" lay the scgleso that the 3" = 10" scale
' tays patailel to the bne being measured, then determine how many
full feet to the Iefy of zoro the hne extends (in this example it is
1" . 0" set the 17 0" mark at the left end of the line being
megsticded oned refer 1o the ngin of the zers in the subdivided scale
3 peea bbb wenen and fraot s e thy example it s @ 1/4" ! ¢
S NS REN IS AL 1A 4" '

D e U T -~-—--—~-——o’ ;
. - |

kY ®
I . v . . ¢ i — e o e ——
- - - & - e R e P -

v Fourto Sy 20 L 0
. 1)

Y,
N vs by
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INFORMATION SHEET

Xil. Read the architect's scule at the scale ratio 1 1/2" = 1'- 0" (Transparency 6)
A. When measuring a given line, at 1 1/2" = 1'- 0" use the 1/8 size scale -::urked
witha "1 1/2"

8. The subdivided unit to the left of zero represents one foot (12") compressed
to actually 1 1/2" in length, and is divided into inches, half inches, and quar-
ter inches N . i
\
C. Measure full feet to the right of the zero and measure aﬂthing less than 12"
in the subdivided unit to the lef: of zero

' Example: If the reading is 2'- 7 3/4", lay the scalé so that the 1 1/2" = 10"
‘ scale lays paraliel to the line being measured; determine how many
full feet to the right of zero the line extends (in this example it is
2'- 0") then set the 2 0" mark at the right end of the line being .
measured and refer to the left of the zero in the subdivided stale
area for the inches and fractions {in this example it Is 7 3/4") so
the total length is 2'- 7 3/4"

- 2-73/4" '

-
Ay
+ o » L4 4

.

{ One-Eighth Size ) 1 1/2"=1°0" '

»
-

i, Regd the architect's scale at the scale ratio 1/4" = 1'- 0" (Transparency 7)

A. When measuring a given line at 1/4" = 1'. 0", use the 1/48 size scale marked
witha 1/8"*

B. The subdivided portion to tne right of zero represents one foot (12") com-
pressed to actually 1/4" in iength, and is divided into inches

* |

r
[ 4
Jor
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INFORMATIO". SHEET

C. Measure full feet to the left of zero and measure anything less than 12" in
the subdivided unit to the right of zero

Example: If the reading is 23"+ 8", lay the scale so that the 1/4" = 1' 0" scale ;
lavs paraliel to the line being measured, determine how many full
tect to the feft of zero the line extends (in this example it s 23"
0"

{INOTE. Be sure you don't pick up the wrong numbers from the
18" 1' 0" scale that s in between the 174" = 17 0" ‘numbers.)

n 4
Set the 23’ 0" mark at the izft end of the line being measured and

refer to the nght of the zero in the subdivided scale area for the
inches and fractions {in this example it 1s 8")

I3

- . L _:,3: 8“' — e

T TR, |

{One Forty Eiahth Size) 14" 1 Q"




Architect's Scale

Di-189-8

23 " —{Full size) .- .
213" et :E:; :Hi:v‘r~ -
T T T l ‘*T ::;i{jm};%
. g , 1] ‘ 12
T ¥ o g o -~ - -y R
2 02 @ A e v 00 % %'1_3‘ ol T
7'j9'l “_1m.-0" "
77" or 81" 104'-4" _ | o
4§ Size
fegr——"6"7"or 78" 4y hSE
7’i s'.oﬂ '_1 l_oll ‘ull i [
! i T T v . ¥
2 4 6 # 28 ]
- B2 u( ! 0 Y (
v * ¢ v TJ} 5
bbb ‘ %IJ
11'- 9:0 - 7" L‘_‘_' =
' 10;" — 7%“ 4 " ‘

EACTRCINCTINGY
16'-0"
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v
| .
. . . .

R A

4
Graduations on a Scale
Halves | )
| L
1 2 3 “q 14 l 3/4
7 \ 1/8] 3/8 | 5/8 l 7/8
- L ' 6 '7/16 1'1/16 1’5/16
. 3N
o e ol bl bekd bkl
AR l H lﬂlTI'l'm' 1|1|||| I[T[I[I l|l|l|l
19 1 - | | l
Sixteenths Thirty-Seconds
l]lll]!ll[lll[lll]l'l|l|l| .
1 P 1 = Graduations Applied to a Rule
401

gi6i-10



Measurements at Scale of 12" = T-0"
(Full Size)
{
< 4% - —
3 \

e - 2Z P

; 3

- 1523 .

IR RAARR R0 REARRAREE T — —
16! 1 2y ' 3 4 5

4:"2 407

ge6L-10
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. Measurements at Scale of 6"= T-0"

(Half-Size) /
8% —
5 -
3
1 44
3'8 “I

s ——— /\-W \’;

" Measurements at Scale of 6" = 1-0"

425

g98L-10
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e . o
E
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Measurements at Scale of 3" =1 0"
(Quarter-Size)

rnl -
rale
T 1-91 —>
e am— 8” =y
<-—4B"
3~
*21
B I j ngtf :TI']W ”“3

g-¢61-10

=N
-.,

5



Y 9 . .
® @ @
r /

| Measurements at Scale of 1'2"= 10"
o | (% Size)

N
23~

[ Hmmp; }H!}Hqi;l’lﬂmt:»:ﬂ%-
i o

'3 A BRI AR RERNEE R B AR AR

|
1
L.

- Rt PP st _— o
e

One-Eighth Scale 7" = 10"




| N Measurements at Scale of " = 1-0"
L “ Vs Size)
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ARCHITECT'S SCALE USAGE
UNITV

ASSIGNMENT SHEET #1--INTERPRET 1/16 AND 1/32 GRADUATIONS .
ON A FULL SIZE METAL RULE

Directions: Read the measurements shown below at fult size by reading from end of rule at
left to points indicated by extension lines.
- - READINC o l

1. . 1| 2' 3 4 5

- READING

uillnllnlur]llvlﬂT]rU'IU‘l[lll['ITUIT]T‘IU]I]IITU] ]III]I]IIIII]IH
2 1 2 3 4 ' 5%

2.

~re————READING——{

!]]llﬂ']lﬂll[;ll[!ll[lli]llﬂ;'l]ll Ull[llllal[rnlulll]l]l]‘lll]]]l]l]lll]l];‘}

3.

READING —

TTI'I]]]HIIT]-IIIVII]I'TTTIT” 'U]W'['U[‘UIU']‘I‘]W'ITU]'”]‘”]'l']”‘
4. 1! 2 3 4 5|}

READING




ASSIGNMENT SHEET #1

‘ Ll' '

i ! . [ |
14 31215202428 4 B121L,2024281 4 81216202428

'

READING

4 81216202428 | 4 81218202428 | 4 81216202428

READING

READING

4 81218202428
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. * ARCHITECT'S SCALE USAGE
. ' UNITV ‘

ASSIGNMENT SHEET #2-READ THE ARCHITECT'S SCALE AT
FULL SCALE RATIO 12" =17 0"

Directions: Resd the messurements shown below at full scale by reading the distance
from "0" at left to points indicatoe on the sc!e with letters.

— H .
L i G —
~ F
u . L ] n -
st D -
ot — c S
@ -~
- A ——‘
loi”'ImTUUTW’T'E'*lTU —~
Q -
Wour @ o2
1. A=
2 B=
3. C=
4. D=
5. E=
6. F=
7. G=
8. H=




ARCHITECT'S SCALE USAGE
UNITV

ASSIGNMENT SHERT #3-READ THE ARCHITECT'S
SCALE AT THE SCALE RATIO 6" = 1'-0"

Directions: Resd the messurements shown below at half scale by reading the distance
from 0" at left to points indicated on the scale with letters.

A
c_ﬁlf
|

|

. 8 -
, A -*1

|

n

mj""'"l"‘l"' 1]1‘||lll]lll]l!l]qﬂfl'l]lllﬂl ,I]ul'mll'm I'n]m]qg

OUZvVTWNW, oL R
% vz 02 o 2 @ v 00 %8




ARCHITECT'S SCALE USAGE
UNITV

ASSIGNMENT SHEET #4--READ THE ARCHITECT'S SCALE
AT THE SCALE RATIO 3" = 1'.0" :

Directions: Read the messurements shown below st half scale by reading the distance
from "0" at left t0 points indicated on the scale with letters.

(
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ARCHITECT'S SCALE USAGE
UNITV

ASSIGNMENT SHEET #5--READ THE ARCHITECT'S SCALE
AT THE SCALE RATIO 1 1/2" = 1" 0"

-

Directions: Resd messuremants shown below at half scale by reeding the distance from
*0" at right to points indicated on the scale with letters.

——— G —-]

_—E——J
g~ O~
CA
’ et B .
|
enit~ A
13 -
1% ! AN 3N
1/‘ [4] " [ ?n k4 R 7] vi . 9:
‘ N ' 3
1. A=
]
2. B=
3. C=
4. D=
<
5. E=
6. Fs=
7. G=




. N ARCHITECT'S SCALE USAGE
. - UNIT v

ASSIGNMENT SHEET #8-MEASURE LINES ACCURATELY WITH VARIOUS
SCALE RATIOS ON AN ARCHITECT'S SCALE

Directions: Messure the lines A through J to the scale heeding sach column in the table. °
Print the scele readings in the appropriste spece in the table.  -* .

Example: Messurs line A to the 332" = 1. 0". Arudingof&' B'isobulnfd
This dimension undordnmz'-l o'edumnmdoppoutoﬂn
letter A. Use guide lines for 1/8" lettering.

(NOTE: Reedings must be mmo ‘or they will be considerad wrong, and lettering must
be nest and correct.) .
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ASSIGNMENT SHEET #6

LINE

1/4" =

140"

3/8" =
1-0"

11/2" =
1-0"




Assignment Sheet #1

1

2.

8.
9.
10.

33/16"
31616"
26/16"

438"

39/16"

331/32"
314/32" or 718"

45/32"

38/32" or 1/4"
415/32"

Assignment Sheet #2

1.

2.

A=11/8"
B=13/4"
c=23/16"
D =29/16"
E=213/16"
F=111/4"

G=113/4"

H=1115/16"

* ARCHITECT'S SCALE USAGE
UNITV

ANSWERS TO ASSIGNMENT SHEETS




Asig;wmntSMa#a

-t

A=21/4"

8=31/2"

C=438"

0x518" )
56/8"
=221/2"or 1"- 10 1/2"

7. G=231/2"0r1-111/2"

. H=237/8"or 1" 117/8"

A,gs;mmmtsm#d

1. A=1"

> W N

B=11/2"
c=2"
D=3"
€E=33/4"
F=6"
G=81/4"

® N e e s W N

H=9"
Assignment Shest #5
1. A=1"

2. B=13/4"

3.
4.
5.
6.

7. G=12"or 1" 0"

c=3"
D=61/2"
E=81/4"
F=11"

t"‘"
4oy 4




e
F
:
%
|
-

Asignment Shest #8

L4

Di-217-8

LINE

332" =
10"

18" =
10"

1/4" =
10"

38" =
10"

112" =
10"

11/2" =
1~0"

64-10"

48'8"

“l‘ll

16-2%"

12-2"

4-0%"

518"

8"

1"4"

12-10v"

9'.7“"

‘3"2%"

42'-5"

31°-10"

15-11"

10-7%"

7- 1%

2-T%"

oOj|Ojw | >»

47'Q"

35'2%"

17"

1M°-8%"

8- 9%"
>

2-1%”

571"

435"

21-9"

1‘v.s“n

10-10%"

3l.7%ll

“l .7"

-27l.5ll

13'8%"

9-1%"

6-10%"

2'-3%"

1-1%"

4.7
-

185"

9'.3"

6"1 %n

,l.m"

1 I.7ll

0'-9%"

144"

1°l.9"

5-4%;"

3l.7"

2-8%"

0-10%"

0-5%"

T

5-10"

2l. 1‘1 ”

1l.1 1"

1-5%"

0-5%"

28"

290"

10"

ol.all

0-8"

o]

a‘,“')

4~



ARCHITECT'S SCALE USAGE

?

UNITV

NAME

TEST

1. Match the torms on the right with their correct dofinm

in completed form

a. An obio«‘t s dimensions, the size it actually is

b. An instrument used as a standard of reference
when drawing an obhct to a proportional size

c. aningonobkctanatoropomonwchu

. half its actual size, one-fourth its actual size,

or double its actual size

.

s d. Desling with the design and drawing of

" public ln,d private buildings

e The wbdivitiom in a scale unit, all of which

f. A relationship between di;nmsloml values

are equal in size or Iongth

used to reduce or enlarge the size of an object

] sothatitcangodnwnto

proportion

g. A part of a whole, such as 1/2 or 1/4

h. A scale with the basic units subdivided
throughout the length of the scale

A scale with only. the end unit subdivid-

od into fractional parts

j. Abbreviation meaning “not-to-scale”

2. Describe an arch'ifect's scale.

.

3. State the purpose for using a scale.

L I O

~

. Graduations

Open dividui
scale

Fraction
Architecture
Actual size

Full-divided -
xcale

NTS -

Scale
ratio

Draw to
scale

10. Scale
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5. List seven scale ratios found on an architect's scale.

a. -

b. , v

g.
6. Select rules for correct scale usage by placing an "X" in the appropriate blanks.
a. Select proper scale ratio

b. Scale should be at a 30° angle to the line being measured

c. Scales can be used as a ¢ -ting edge o

d. Scaie should lay fiat on the surface being measured

e. A short dash should be made rather than a point to mark a distance

f. Stick compass or divider points into scale to set instruments

g. Edge of the scale should be protected to prevent damage to its gradua-
tion marks

h. If a series of measurements ar. to be made on the full size scale, do not
move scale for each measurement

i. Make sure that the line of sight does not create an optical illusion

7. Interpret 1/16, 1/8 and 1/4 graaduations on full size scale shown below:

Cu
«

o
P}
<
3




foa

8. Calculate and locate 1/32" graduations on the full size scale shown below by marking .
each dimension with a 1/8" dash and labeling the point with the correct dimension.

a. 15/32"
b. 22%/32"

L 4

c. 1113/32"

o R B S o R/ SN TR 20 S SR S (]
9 .. .Y
Hopg??2 02 9 e v 00 ORE A G lfliﬂz%
9. Read the architect's scale at full scale ratio 12" = 1"- 0"
a. b.
- c. .
- —b -

i, [P

10. Read the architect's scale at the scalc ratio 6" = 1'-0".

a b. c.

—

11""

a g,
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e |

8. =

&

AL YUHW,. T T

1 I 1 1 b 1 1 \
- . 172 0 o s o
P — p— — et

i
L

13. Read the architect's scale at the scale ratio 1/4" = 1'-0".

b.
° b. {
PRMUNMDNDNDY SR NONOND o




14. Demonstrate the ability to:
) a.  Interpret 1/16 and 1/32 graduations on a full size scale.
b. Read the architect's scale at full scale ratio 12" = 1'. 0",
¢.  Read the architect’s scale at the scale ratio 6" = 1'. 0",
d  Read the architect's scale at the scale ratio 3" = 1'- 0",

e. Read the architect's scale at the scale ratio 1 1/2" = 1'-0".

f.  Measure lines accurately with various scaf ratios on an architect's scale;

{(NOTE: if these activities have not been accomplished prior to the test, ask your
instructor when they shouid be completed.)
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ARCHITECT'S SCALE USAGE
UNITV .
ANSWERS TO TEST
s. § f. 8- ]
b. 10 g 3
c. 9 h. 6
d 4 i 2
e. 1 j 7

. Description should include: scale used primarily for drawings of buildings, piping
systems and other large structures which must be drawn to a reduced scale to fiton a
standard sheet size; it has one full-size scale and ten reduced-size scales

. Enables objects which are too large or too smail to be drawn to actual size, or be drawn
with a standard pgint of reference controlling the relative size of each part

. 8. Triangular d. Two-bevel

b. Fourbevel e Opposite-bevel
c. .One-bevel

. Any seven of the following:

A. 12" =1'-0"- Full size

B. 6" =1-0" - Half size

C. 3"=1-0"-1/4size
D. 1 1}2" =1 0" -- 1/8 size
E. 1"=1-0"-1/12size
F. 3/4"=1'-0"- 1/16 size
G. 1/2"=1-0"- 1/24 size
H. 3/8"=1"0"-1/32sice

1/4" =1'-0" - 1/48 size

J. 3/16" =1-0" - 1/64 size
K. 1/8"=1"-0" -1/96 size
L. 3/32"=1-0" - 1/128 size

.
. ‘1""
~ [




6. a,d, e gh,i

7. a. 103/4"
b. 213/16"
c. 113/32"
d 116"
e. 1/8"
8. s
f ]
1 51/32' - 22132 1113/32
e
mll[lll[lrl]”lll lmulll]llln lll]lllllm!n ' I
v ¢ ¥ g v T
IR IR Y I TR TR RS
9. s 19/16"
b. 211/18"
c. 113/16"
0. a. 1" )
b. 29/16"
c. 538" .
1. a2 11112
b. 1-91/4"
c. 8"
12. 2. 4"
b. 61/2"
c. 2-61/2"
13. a. 3"
b. 56"
c. 43-10"
14. Evaluated to the satisfaction of the instructor
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CIVIL ENGINEER'S SCALE USAGE
' UNITVI

UNIT OBJECTIVE

After completion of this unit, the student should be sbie to describe a civil engineer's scale,
select rules for its correct usage, and interpret scale graduations. The student should aiso be
able to read a civil engineer's scale in various scale ratios. This knowledge will be evidenced
by correctly performing the procedures outiined on the assignment sheets and by scoring 85
percent on the unit test.

SPECIFIC OBJECTIVES

»

After completion of this unit, the student should be able to:

1. Match terms related to civil engineer's scale usage wit‘h their correct deﬁnitions.

2. Describe a civil engineer's scale.

3. State the purpose for using a civil engineering scale.

4. |dentify five basic shapes of scales.

6. Select rules for correct scale usage.

6. List scale divisions that are~fewftd on a civil en.gineer's scale.

7. Interpret scale graduations found on a civil engineer's scale.

8. Demonstrate the ability to:
a.  Read the civil engineer's scale using a scale ratioof 1" = 1' -0"
b. Read the civil enginm's scale using a scale ratio of 1" = 20",
¢.  Reed the civil enginesr's scale using a scale ratio of 1" =30 "
d. Read the civil engineer's scale using a scale ratioof 1" = 40",
e. Resd the civil engineer's scale using a scale ratio of 1" =50 '

f.  Read the civil engineer's scale using a scale ratio of 1" =60 ".

g Messure lines accurately with various scale ratios on a civil engineer's scale.




Hi.

V.

Vi.

D!-220-8

CIVIL ENGINEER'S SCALE USAGE

UNIT VI
s SUGGESTED ACTIVITIES
Provide student with objective sheet.

Provide student with information and assignment sheets.

Make transparencies.

Discuss unit and specific objectives.

Discuss information and assignment sheets.

Develop a display of all types of measuring ruies, tapes, scales, and related items
used in various machine and building trades. Include all five types of scales used in
a drafting room. Discuss this display in depth with students.

Invite resource person to attend class and discuss use and types of scales.

Lead discussion on the advantages and disadvantages of different typ.es of scales.

Provide problems for the students to use in practicing using the engineer's scile.

Give test. e
INSTRUCTIONAL MATERIALS

Included in this unit:
A. Objective sheet
8. Information sheet
C. Tranéparency masters
1. TM 1-Civil Engineer's Scale
2. TM 2-Civil Engineer's Scale (Continued) .
D. Assignment sheets

1. Assignment Sheet #1 -Read the Civii Enginecr's Scale Using a Scale
Ratioof 1" =1' .0"

2. Assignment Sheet #2-Read the Civil Engineer's Scale Using a Scale
Ratio of 1" = 20' .




3. Assignment Sheet #3--Read the Civi! - i uer's Snale Using a Scale
Ratio of 1" ~ 30'

4. Assignment Sheet #4--Read the Civi!  .,.neer's Scale Using a Scale
. Ratio of 1" = 40' ,

5. Assignment Sheet #65--Read the Civit + . eer's Scale Using @ Scale
Ratio of 1" = 50' )

6. Assignment Sheet #6--Read the Civi. F ; .rer's Scale Using a Scale
Ratio of 1" = 60' '

7. Assigiiment Sheet #7--Measure L.nec .utery with Various Scale
Ratios on a Civil Engineer's Scale

E. Answers to assignment sheets
F. Test
.G. Answers to test

i. References:

A. Brown, Walter C. Drafting for Industry :- .. Holland, IL 60473: The
Goodheart-Willcox Company, Inc., 1974,

B8 Dygdon, John Thomas and Henry Cecil o, ... 33sic Technical Drawinyg.
MNew York, NY 10022: Macmillan Pubhishing . - i, 1968.

C Giesecke, Frederck E., et a'. Techmc.: 17 .7 ; Nex Yol NY 10022.
Macmillan Pubhshing C;) , Incs, 1980. . )

D. Jenser: Cecil and Jay Helsel Engineering - . 4 .ind Design. New York, :
NY. Gregg Diviston/McGraw Hill Book Coriu 1379

E  Spence Willam P. Drafung Technology s . « ' ..u Peoria, IL 61815.

Chas. A. Bennett Co . Inc., 1973.
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CIVIL ENGINEER'S SCALE USAGE
UNIT VI

INFORMATION SHEET

l. Terms and definitions

A. Actual size--An object's actual dimensions, the size it actually is in com-
pleted form

‘8. Scale-An instrument used as a standard of reference when drawing an
object to a proportional size

C. Draw to scale--Drawing an object at some set proportion such as half its
actual size, one fourth its actual size, or double its actual size

D. Civil engineering--Design and construction of public works, transportation
systems, environmental systems, and other systems

E. Graduations-The subdivisions in a scale unit,all of which are equal in §ize or
length

F. Scale ratio--A relationship bet&:een dimensional values used to reduce
or enlarge the size of an object so that it can be drawn

G. Fraction-A part of a whole, such as 1/2 or 1/4

H. Full-divided scale--A scale with the\byc units subdivided throughout the
length of the scale ¢

. Description of civil enginesr's scale--Scale used for civil engineering work; it is
graduated in units of one .nch divided into 10, 20, 30, 40, 50, and 60 parts
(Transparencies 1 and 2)

(NOTE: It 1s used in drawing maps to scales of 1" =50', 1" = 500', 1" = 5 mules,
etc.) .

. Purpose for using a civil engineer's scale--To provide a standard of reference that
is needed when drawing civil projects

(NOTE: It allows areas and objects that are too large to be drawn actual size to be
drawn to a usable proportion.)

1}"‘
“ a
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ERIC

Aruitoxt provided by Eic:

INFORMATION SHEET

e e

Bas:c shapes of scales

A.  Triangular

B  Four bevel

= <_ >

C. QOne beve!

a»

= _

.

D Two beval

< ~

E Onpos te hevel

N ~

S Vie LI RN NUNF AN I RN RVRT
A U BT IO YOS T SOV DY LN ¢
0 ' coe s Thatan ey agrtan o herng e dsien

T Saeitoudr e pa el st o on e beenp mcasured

2%
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INFORMATION SHEET

D. Do n6t stick compass or divider points into scale

E. Protect the edge of the scale to prevent damage to its graduation marks

F. Make a short dash rather than a point to mark a distance

G. |If a series of measurements‘are to be made on full size scaie, do not move
scale for each measurement, but set off measurements with scale in one

position

H. Make sure that the eye's line of sight does not create an optical illusion and
thus an incorrect measurement

VI.  Scale divisions found on an engineer's scale
A. 10 scale-1" subdivided in 10 parts
8. 20 scale--1" subdivided in 20 parts

C. 30scale 1" subduvﬂed in 30 parts

J
D. 40scale--1" subdivided in 40 parts

E. 50scale-1" subdlv;ded in 50 parts
F. 60 scale--1" subdivided in 60 parts

¢ .
VII. How to interpret graduations on the cwvil engineer's scale -

A 1"=1 scale ratlo

1. Measurement 1s made by reading dnrectly from the full size scale
marked 10

2. This is a full divided scale with each inch divided into 10 units of 1/10
- inch
!
. {NOTE: Thnsb scale can be used for various ratios, such as 1" = 1,
1" =10 1"=100" 0or 1" = 1,000'.)

Example. *© On the 1" = 1’ scale ratio, ‘each division represents
1/10 of a foot so a line contammg 10 units would be
10/10 or 1'.long, on the 1" = 100" scale ratio, each’
division represents. 1/10 of 100', so each dwision is
. 10' long /

-n}""
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INFQRMATlOI& SHEET

w 1" =30 scale

.

1. Measurement is made by reading dTrectIy from the scale marked 30

2. This is a full divided scale with each inch divided into 30 units of 1/30
inch ’
(NOTE: This scale can be used for various ratios such as 1" = 30',
1" = 300, 1" = 3,000'.)

Example: On the 1" = 30' scale ratio, each division represents
1/30,0f 30’ or one foot, so since it contains 42 units,
line & is 42' long; on the 1" = 300' scale ratio, each
division represents 1/30 or 300' or ten feet, so since
it contains 55 units, line B is 550’ long

D. 1" = 40’ scale ratio
1. Messurement is made by reading directiy from the scaie marked 40

o 2. This 1s a full divided scale with each inch divided into 40 units of 1/40
inch

(NOTE: This sca's can be used for various ratios such as 1" =40’,
1" = 400', or 1" = 4,000'.)

Example: On the 1" = 40' scale ratio, each division represents
1/40 of 40' or one foot, so since it contains 10 units,
line A 1s 10' long; on the 1" = 400' scale ratio, each
division represents 1/40 of 400’ or ten feet, so since 1t
contains 50 units, line B 15500’ long
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INFORYIATION SHEERT

B =fe--500" -~ r-400"
A =i =00 ia":ao'

i

T O L TR g Jaectly from the scale marked 50

T OOt T e ot ek ach dieioed nto B0 urits o 1°50
ST L e e B s ratios such a1 60 1

- Cn e oo b 50 scate ratiu, eacn div s on represents

Tooot hocp e Bt osoosince ot contamns 65 units,

: ey, an the 1Y 5007 scale rat'o, each

A ‘ Gete TG o HO0 or ten teet, so singe
Sty LoD et e s 1,000 long

»

4 .,

s b,

ERIC

Aruitoxt provided by Eic:
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‘ INFORMATION SHEET

F. 1" =60 scale
1. Measurement i1 made by reading directly from the scale marked 60

2. This is a full divided scale with each inch divided 'nto 60 units of 1/60
inch

(NOTE: This scale can be used for various ratios such as 1" =60’
1" =600", 1" =6,000)

Example On the 1" = B0' scale ratio, each division represents
i1/60 of 60' or one foot, so since 1t contains 25 units,
line A 1s 25' long, on the 1" = 600" scale ratio, each
division represents 1/60 or 600" or ten feet, so since 1t
contdins 110 units, hne B 1s 1,100' tong

1

’
4




Civil Engineer’s Scale
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Examples for Reading

This scale can be used to read
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~—10.0'—

100’
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ngineer's Scale
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CIVIL ENGINEER'S SCALE USAGE
UNIT VI

)

ASSIGNMENT SHEET#1--READ THE CIVIL ENGINEER'S SCALE
USING SCALE RATIOOF 1" =1' -0"

Directions: Read the measurements shown below at 1" = 1'-0" scale reading the distance
from O at feft to points indicated on the scale. Place the correct measurements in the blanks

below the scale.
I * E el

P g

~— &
- ‘.-A.-
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8 o 10

10 o | 2 3
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. CIVIL ENGINEER'S SCALE USAGE
UNIT VI

ASSIGNMENT SHEET #2--READ THE CIVIL ENGINEER'S SCALE
USING SCALE RATIO OF 1" = 20'

Directions: Reag the following scale from distance at left to points indicated. Place the
correct measurements in the blanks below the scale,

- —C.

.__A,_-.| .

2 lunmmﬂTﬂTﬂﬂTﬂﬂTmﬂmﬂpTﬂTﬂTmW
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CIVIL ENGINEER'S SCALE USAGE
" UNIT VI

ASSIGNMENT SHEET #3-READ THE CIVIL ENGINEER'S SCALE
USING SCALE RATIO OF 1" = 30'

¢

Directions: Read the measurements shown below at 1" = 30' scale readiny the distance
from O at left to points indicated on the scale. Place the correct measurements in the blanks
below the scale.

N
<)
i

i

bl
m D O
i

[}




‘ CIVIL ENGINEER'S SCALE USAGE
UNIT VI

ASSIGNMENT SHEET #4--READ THE CIVIL ENGINEER'S SCALE
: USING SCALE RATIO OF 1" = 40'

Directions: Read the measurements shown below at 1" = 40' scale reading the distance,
from O at left tQ points indicated on the scale. Place the correct measurements in the blanks
below the scale.

[

[
~1
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. CIVIL ENGINEER'S SCALE USAGE
UNIT VI

ASSIGNMENT SHEET #5--READ THE CIVIL ENGINEER'S SCALE
USING SCALE RATIO OF 1" = 50'

Directions: Read the measurements shown below at 1" = 50' scale reading the distance
from O at:left to points indicated on the scale. Place the correct measurements in the blanks
below the scale.
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' CIVIL ENGINEER'S SCALE USAGE
UNIT VI

ASSIGNMENT SHEET #6--READ THE CIVIL ENGINEER'S SCALE
USING SCALE RATIO OF 1" = 60'

Directions: Read the messurements shown below at 1" = 60' scale reading the distance
from O at left to points indicated on the scale. Place the correct measurements in the blanks
below the scaie. -

1. A=
2. B: 7/
T
3.C= Y
e
4 D= // L/
S/
5 E= v
//
)
/’ / ,
L/ .

[ K
- -
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CIVIL ENGINEER'S SCALE USAGE
CUNITVE .

ASSIGNMENT SHEET #7--MEASURE LINES ACCURATELY WITH
VARIOUS SCALE RATIOS ON A CIVIL ENGINEE R'S SCALE

Directions: Measure the lines A through F to the scale ratio heading each column' in the

table. Letter the scale readings in the appropriate space in table using guidelines for 1/8"

lettering.

Example: On a 1" = 10' scale ratio, linfg A would be 55' long; this figure should be
lettered under the 1" = 10' column opposite letter A.

A i
B} -+

C ~ —

Dt .
E} —

F : 4

1|I=10! 1H= 20" 1ll=3m0 1":40! 1|I=5m| . 1”=60. 1"_: 10 M' LES




Assignment Sheet #1
1. A= A
. B=135"
. Cc=3
. D=8.7"
pe
Assignment Sheet #2
1. A=20"
2. B8=60
3. c=170

Assignnient Sheet #3
1. A=10
. B=52'
. C=90'

. D=116'
. E=150'

Assignment Sheet #4
1. A= ¢
. B=37
. C=157
. D=70
. E= 86'

‘CIVIL ENGINEER'S SCALE USAGE
UNIT VI

ANSWERS TO ASSIG\N{ENT SHEETS

DI-267-8




Assignment Sheet #5

1 A=10
2. B=42
3. C=75%
4. D=107 )

5. E-=140'

Assignment Sheet #€
1. A=12'
2. B= 72
3. C= 90
4 D=7

5 E=147

Assignment Sheet #7

1”:101 lll= 20H l”=3m' 1l'=40l lll=5ml lll=60| 1”=lo M!LES

A 44' 88’ 1320' 176" 2200 264' 44 miles
B 37’ 74' 1110' 148’ 1850 222 37 maies
C 31"\ 62 930' 124' 1550' 166" 31 miles
D 42 1 84' 1260’ 168" 2100 252' 42 miles
£ 12 u[ 28 | 360" 48’ 600' | 72 12 miles

S - :

F | 30' l 60' 900" 120' 1500' l 180' 30 miles

'
i
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Match the terms on the right witf\ the correct definitions.

CIVIL ENGINEER'S SCALE USAGE

UNIT VI

NAME

D1-259-8

TEST

a. An object's actual dimensions, the size it

actually is in completed form

. An instrument used ‘as a standard of reference

when drawing an object to a proportional size

Drawing an object at some set proportion
such as half its actual size, one fourth its ac-
tual size, or double its actual size

Design and construction of public works, trans-

portation systems, environ{pental systems, and
b

other systems |
f

|

. The subdivisior!s in a unit all of which are

equal n size or length

1

A relationship | between dimensional values
used to reduce %enlarge the size of an object

so that it can be drawn
3

\
A part of a whole) such as 1/2 or 1/4
3
\

. A scale with the basic umits subdivided

throughout the Ieng{\h of the scale
\

Desctibe a civil engineer's scale. -

~

o o0 & w N

Fraction
Graduations
Scale

Civil engineering
Scale ratio

Full-divided
scale

Draw to scale

Actual size




3. Describe the purpose for using a civil engineer's scale.

4. Ident:fy the five shapes of scales pictured below,

a




O

ERIC

Aruitoxt provided by Eic:

Di-261-8

v

5. Select the rules for correct scale usage by placing an "X" in the appropriate blanks.

a. Select proper scale ratio

b. Scale should be at a 30° angle to the line being measured
c. Scales can be usfd as a cutting edge

d. Scale should layflat 8n the surface being measured

e. Make a short dash rather than a point to mark a distance

f. Stick compass or divider points into scale to set instruments

g. Protect the edge of the scale to prevent damage to its graduation marks

h. If a series of measurements are to be made on the full size scale, do not move
scale for each measurement, but set off measurements with scale in one
position

i. Make sure that the eye's line of sight does not create an optical itlusion and
thus an incorrect measurement

6. List six scale divisions that are found on a civil engineer's scale.

a. d.
b. e
c f.

7. Interpret graduations on a civil engineer's scale.

a. 1"=10
2)

o] .
|

lOLIIII|Ill"\|l!|ll]l!ll|l

1)

2)

LTS

’
4d 1y,
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1) ' ¢

2)

8. Demonstrate the ability to:

Read the civil engineer's scale using a scale ratio of 1" =1" -0".
Read the civil engineer's scale using a scale ratio of 1" = 20"
Read the civii engineer's scale using a scale ratio of 1" = 30".
Read the civil engineer's scale using a sca: ratio of 1" = 40",
g g
Read the civil engineer's scale using a scale ratio of 1" = 50"
g
Read the civii engineer's scale using a scale ratio of 1" = 6Q".
] g
Measure lines accurately with various scale ratios on a civil engineer's scale.

{NOTE. If these activities have not been accomplished prior to the test, ask your
instructor when they should be compteted.) -

i
-

o
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CIVIL ENGINEER'S SCALE USAGE
UNIT VI

ANSWERS TO TEST

aogouw
HNWD
Te ~0
- L EN)

Description should include:

Scale used for civil engineering work; it is graduated in units of one inch divided into
10, 20, 30, 40, 50, and 60 parts

To provide a standard of reference that is needed when drawing civil projects

Triangular
Four-bevel
One-bevel
Two-bevel 3
Opposite-bevel

canoe

,d,e g h,i .

a. tOscale--1" subdivided in 10 parts
b. 20 scale-1" subdivided in 20 parts
c. 30scale- 1" subdivided in 30 parts
d. 40 scaie--1" subdivided in 40 parts
e. 50scale--1" subdivided in 50 parts

f. 60 scale--1" subdivided in 60 parts

a. 1"=10
1 10
2; 100’

b, 1"=20
1 10
2) 50

c 1" = 300'
1) 100

2) 500
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d 1" =40
1) 10
2) 50
e 1" = 500
1} 100
2) 1,000
f 1" = 60’
1) 10
2) 100

8. Evaluated to the satisfaction of the instructor




MECHANICAL ENGINEER'S SCALE USAGE
UNIT VI

UNIT OBJECTIVE

\
After completion of this unit, the student should be able to describe a mechanical engineer's
scale and state the purpose for using one. The student should also be able to list ratios found
on a mechanical engineer's scale ‘and read the ratio scales correctly when measuring lines.
This knowledge will be evidenced by correctly performing the procedures outlined on the
assignment sheets and by scoring 85 percent on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the student should be able to:

1. Match terms related to mechanical engineer's scale usage with their correct
definitions.

Describe a mechanical engineer's scale.
State the purpose for using a mechanical engineer's scale.
Identify five basic shapes of scales.

Select rules for correct scale usage.

List four scale ratios that are found on a mechanical engineer's scale.

Interpret scale graduations found on a mechanical engineer's scale.

Demonstrate the ability to:
Read the mechanical engineer's scale at the scale ratio of 1" = 1" {Full size)
Read the mechanical engineer's scale at the scale ratio of 1/2" = 1" (Half size)

Read the mechanical engineer's scale at the scale ratio of 1/4" = 1" (Quarter
size)

Read the mechanical engineer's scale at the scale ratio of 1/8" = 1" (One-
eighth size)

Measure lines accurately with various scale ratios on a mechanical engineer's
scale




VI.

VII.

Vil

DI-269-B

MECHANICAL ENGINEER'S SCALE USAGE
UNIT VI

SUGGESTED ACTIVITIES

Provide students with objective sheet.
L
Provide stidents with information and assignment sheets.
Make transparency.
Discuss umit and specific object v, '
Discuss information and assignment sheets.
Develop a display of all types of measuring rules, tapes, scales, and related items
used n various machine trades. Include all five types of scales used in a drafting
room. Discuss this display 1n depth with students.

Provide practice activities far students to use in increasing their skill with the

mechanical engineer's scale.

Give test. ’
INSTRUCTIONAL MATERIALS

Included n this unit*

A. Objective sheet

B  Information sheet

C  Transparency Master 1 Mechanical Engineer's Scale
D Assignment sheets

1 Assignment Sheet #1 Read the Mochénxcal Engineer's Scale Using a
Scale Ratioof 1" - 1" (Full size)

2 Assignment Sheet #2 Read the Mechanical Engineer's Scale Using a
Scale Ratio of 1/2" = 1" (Half size)

+ 3 Assignment Sheet #3 Read the Mechanical Engineer's Scale Using a
Scale Ratio of 1/4" = 1" (Quarter size)

4 Assignment Sheet #4 Read the Mechanicai Enginger's Scale Using a
Scale Ratio of 1/8" = 1" {One eighth size)

5  Assignment Sheet #5 Measure Limes Accurately with Various Scale
Ratios on a Mechanical Engineer's Scale

A
a4




h ] »
L)
208
| v * -
‘ 'Y St e, HETe 0t et S
0y Nhrea s Lo test
|
F oy, Wailter C Drafting tor Inaustry, South Hollaod, 1L 60473 The
et Willcox Company, Inc, 1974,
- o Jonn Thamas and Henr, Cecod Soencaer Basie Tochmeal Draw ny

vert NY 10022 Macinnlian Pubilishig Co., drc , 1968

~cke Fredenick E., et gl Techrcal Drawing. New York, NY 10022
Macrnllan Publishing Co., inc., 1980.

swnen, Geell and Jay Helsel Engieering Drawing an:! Design New York,
N Iy Grogy Devision'MceGraw Hill Book Company, 1979

o William B Desfung Tech: loay amd Practice Peoria, 1L 61615
A. Beroett Co , Ine , 16/3

ERIC :

Aruitoxt provided by Eic:
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MECHANICAL ENGINEER'S SCALE USAGE
UNIT VII

INFORMATION SHEET

Terms and definitions

A. Actual size An object's actual dimensions, the size 1t actually is in com
pleted form

B. Scale- An instrument used as a standard of reference when drawing an
object to a proportional size

C. Draw 1o scale -Drawing an object at some set proportion such as half its
actual size, one fourth its actual size, or double its actual size
t
D Open divided scale -A scale with only the end unit subdivided into fractional
parts

E  Fulldivided scale A scale with the basic units subdivided throughout
the length of the scale

F  Graduations- The subdivisions in a scale unit, all of which are equal in size or
length

G Scale ratio A relationship between dimensional values used to reduce
or enlarge the size of an object so that it can be drawn

H  Fraction A part of a whole, such as 1/2 or 1/4

Description of mechanical engineer's scale A scale commonly used by mechanical
drafters because of its scale ratios; the mechanical enyineer's scale 1s divided mnto
units representing full size (1" = 1), half size (1/2" = 1"), quartersize (1/4" 1),
and one eighth size (1/8" = 1")

(NOTE The mechanical engineer's scale i1s sometimes called a mechanical
arafter's scale )

Purpose for using 4 mechanical engineer's scale To provide a standard of refer
ence that i1s needed when drawing mechanical parts where the dimensions are in
inches or fractions

{NOTE It allows objects that are too large or too small to be drawn actual size to
be drawn to a usable proportion.)
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g : INFORMATION SHEET

=
0
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E. Protect the edge of the scale to prevent damage to its graduation marks

F# Make a short dash rather than a point to marﬁ_ a distance

G. If a series of measurements are to be made on full size scale, do not move
scale for each measurement, but set off measurements with scale in-one
position . . . -

°

H. Make sure that the eyes' line of sight does not create an pptical illesion and
thus an incorrect measurement

/
V. Scale ratios found on a mechanical engineer's ~<ale

A, 1"=1"-Full size

B. 1/2"=1"-Half size .
s ~
C. 1/4" =1"-Quarter size N
™) A N\
D. 1/8" =1"--One-eighth size
(NOTE- On some mechanical engineer's scales you will find a 3/8" = 1",
and 3/4" = 1", but these are] not considered standard reduction scales)
)
VIl How to interpret scale graduations|found on the mechanical engineer's scale
A 1" = 1" (Full size} Measuremgnt s made by reading directly from full
size scale 1n inches and fractfon 3
Example- To measure the distance indicated on the scale beiow, start

at 0 and the point being measured (in this case 1t Is 2"), next,
determine the number of 1/16" units between the last full

inch and the point being measured (in this case there are’

thirteen 1/16" upits), add the inches and the fraction, aﬁd
the measurement 1s 2 13/1 6"

u
~

1, o
A S STANDARD 6

GRADUATIONS
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into 16 Parts

Unit Subdivided

1 3

'INFORMATION SHEET

172" = 1Y (Halt s}ze)

\

"

\
1. When measuring a given hine on a scale ratio of 1/2" = 1" use the scaie

marked 1/2"

The subdivis:ons to the left of 0 r2present one inch compressed to a
172" length 1n 16 units which represent 1/16"
/

Example. To measure the distance indicated on the scaie below,
lay the 1/2" scaie paraile! to the line being measured,
then move the scale to the right until it shows anly the
tull inches to the right of O (in this case it is 4"); next,
read the subdivisions to the left of O to determine the
inches and fractions of ari inch (in this case it is 6/16 or
3/8") which when added to the full inches will give a

. reading of 4 3/8"
N T
LiLitA4E 001 and L{ v H | 5
( 1 QW'Y?' '”l 4'; 1 I.‘ T 4‘0 I 2w l 36 ' 314 i 32 T 1'0 |
J LLE O 1 P 4 4 5 [ 7 B
W ars " Fi rt it ol 6
¢ n | = ( 3 . H
STV SN S S NS SN S S S L

14" = 1" {Quarter s1ze)
\

1 When measuring a qiven line on a scale ratio of 1/4" = 1", use the scale
marked 1:4"
2 The subdivisions to the night of O represent one inch compr Led

1o a 1.4" tength i 8 untts which reprasent 1/8"

Ta medsure the distance indicated on the scale below,
ley tne 174" scale parallel 1o the hine being measured,
then move the scale to the left until it shows only the
fdl inehey to the left of O (in this case it is 9"); next,
re s the subavisions to the night of O to determine the
rotes amd G tions of @ eeh (in tivs case 1 1s 3/8")
v e g e ot fue nones will aive a reading
nt v 18

Example

Unit Subdivded
7 tutn 4 Parts

R

o e - oy g atbtetnn e Si—— g

-—

e e e

v ."'D N\,
5 .
1

!

]
&

VY EREA
VY
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| INFORMATION SHEET

, J
D. 1/8"=1" (oneeighthsize) ‘

1. When measuring a given line on'a scale ratio\of 1/8" = 1", use the scale

marked 1/8 |

2. The subdivisions to the left of O represent o\:e inch compressed to a
1/8" length in 4 units which represent 1/4" |

Example.: To measure thd distance indicated on the scale below,

lay the 1/8 scale parallel ‘to th

' e\ line being measured,
then move the 'scale to the right &til it shows only the

full inches to the right of O {in thig case it is 18"); next,
read the subdivisions to the left of O to determine the
inches and fractions of an inch 4in \hus case it is 3/4"),

which when added to the full inches will give a reacing
. of 18 3/4" : |

Unit Subdivided ‘\ ; “
Into 4 Parts

|
189, :

| ]
T T T T T T T L TRl
46 44 42 40 38

3
<
LA
1
\
!

1
3]

—
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Mechanical Engineers Scale

1"=1" Full Scale .

—

‘GvTr[rml IuuL T]Ill[fll]I|l|lllml|1l|]l]ﬂll AT
| o L t'; '

One-Eighth Size (1/8" =1")

16 Subdivions in 1 st. Unit
One-Half Size (1/2''=1")

oldel Tl LT Te L T el el KL To Tl Tl T2

3 8

1 4 | 42 | a0 1 38 | 38 | 34 | 32 | 30 |
ly azg 6 44 | 42 540 ) 38 4 36 [ 34 g 32 30 o 28

P, 3ZI1S 2¢ 12 (474 61 81 Ll 91' Gl 14
Mgl 13 L2 T 9 (89 8 n |

,..
e
L ©
-

8 Subdivions in 1 st. Unit One-Quarter Size (1/4"=1")

An alternate form of mechanical
engineer’s scale is shown at right

8-¢z-1a



MECHANICAL ENGINEER'S SCALE USAGE
: UNIT VI

v I

<
’ . ASSIGNMENT SHEET #1--READ THE MECHANICAL ENGINEER'S SCALE
USING A SCALE RATIOOF 1" =1" '

Directions: Read the measurements shown below at 1" = 1" scale (full size). Read the
lengths from O at left of points indicated on the scale. Place the correct measurements in

the blanks below the figure .

<
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MECHANICAL ENGINEER'S SCALE USAGE
UNIT VI

ASSIGNMENT SHEET #2-READ THE MECHANICAL ENGINEER'S SCALE
USING A SCALE RATIO OF 1/2" =1"

Directions: Read the measurements shown below at 1/2" = 1" scale (half size). Read
the full inch units from 0 to the right and the fractional units to the left. Place the correct-. .

measurements in the blanks below the figure.

f C. >

’;Tl"A"l |

DL

SIZE

NOT TO SCALE o

c 60 o »

N
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3 . 2 : MECHANICAL ENGINEER'S SCALE USAGE
UNIT Vil

’ ASSIGNMENT SHEET #3-READ THE MECHANICAL ENGINEER'S SCALE .
USING A SCALE RATIOOF 1/4" = 1" . :

Directions: Read the measursments shown below at 1/4" = 1" scale (quarter size). Read
the tull inch units from O to the left and the fractional units to the right of 0. Place the
correct measuremants in the blanks below the figure. '

14 18 .
9 $ £ ) \
’
n o z " oz
3‘ | | | | | ) | | l
‘A,
8. *
[ ] /
C.’ .
D.




MECHANICAL ENGINEER'S SCALE USAGE
UNIT Vi

t

ASSIGNMENT SHEET #4--READ THIE MEdHANICAL ENGINEER'S SCALE
USING A SCALE RATIO OF 1/8" = 1"

-~

Directions: *Read the fmeasurements shown below at 1/8" = 1" scale (one-eighth size).
Read the full inch units from O to the right and the fractional unit to the Ioft Place the
correct measurements in the blanks bejow the figure.

D.

C.-

‘ a. q

.t*“' ‘I

o L AP g TV T T i Tl THAT T A Tt T el " T
“ 4“ 42 . 40 38 3 34 32 30 »

o

r,?.

(18
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MECHANICAL ENGINEER'S SCALE USAGE
‘ UNIT VII

|

ASSIGNMENT SHEET #5--MEASURE LINES ACCURATELY WITH
VARIOUS SCALE RATIOS ON A MECHANICAL E NG| NEER 'S SCALE

A
‘\\ Directions: Measure the lines A through F to the scale heading each column in the table.
Letter the scale readings in the appropriate space in the table.

Example: Measure Line A to the scale 1/2" = 1". A reading of is
' . obtained. This dimensioh is lettered under the 1/2" = 1" column and oppo-
_ site the letter A. Uu quide lines for 1/82 lettering.

"~ (NOTE: Ruadings: must bo accurate or they will be considered wrong.)

A B — .
8 | J'
L .
c —
D |—— : —
e |
! 1 T
F r | '
f 1“ = 1“ 1/2“:= 1“ 1/4" = 1"“ 1/8“ ‘1“
A
.' B
c -
D
E o
F
L .
e «1." '




_Assignment Sheet #1

A
B.

C.
D.
E.

Assignment Sheet #2

A.

B.
C.
D.

15/16"
17/16"

2 3/8"

10 13/16"
11 3/4"

9/16"

213/16"

37/8"
4 15/16"

Assignment Sheet #3

A.

B.
C.
- D.

8"
5/8"

35/8"
57/8"

Assigriment Sheet #4

A.

8
C.
D

1,2"
81/2"

153/4" or 1' -3 3/4"

MECHANICAL ENGINEER'S SCALE USAGE .
UNIT VI o

ANSWERS TO ASSIGNMENT SHEETS

213/4"or 1'-9 3/4"

‘,, g -

a4 & v




Assignment Sheet #5

12" = 1"

& 1vle’

|
{

7 38"

_.+- .
J 29 iR

”8" - "'
,’w e e

3n o

ot ey ey

¢
i

6 1/8"

$ 7/18"

ST —

1

241/2"

212"

s varme - b

L..b 7/8"

e e —

23 12"

[ IR

- 7
.

e




MECHANICAL ENGINEER'S SCALE USAGE
UNIT VII
e

NAME

é
TEST.

1. Match the terms on the right with their correct definitions.
) /

a. An object's actual dimensions, the size it 1. Graduations

actually is in completed form ‘

: 2. Fraction
b. An instrument used as a standard of refer > - \
when drawing an object to a proportional siz 3. Open-divided scale
c. Drawing sn object st some set proportion 4. Scale s -
such as half its actual size, one fourth its 6 A“ g
actual size, ot double its actual size - Actual size
d. A scale with only the end unit subdivided into - Ful-divided scale
’ fractional parts o e - -—-3—QSegigratio
e. The subdivisions in a scale unit, all of which 8. Draw to scale

are equal in size or length
f. A relationship between .dimensional values
3 used to reduce or enlarge the size of an object
20 that it can be ¢-awn
g. A part of a whole, such as 1)2 or 1/4

h. A scale with the basic units subdivided .
throughout the length of the scale .
/

2. ‘Describe a mechanical engineer’s scale.
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3. State the purpose for using-a mcchai‘ug( engineer's scale. .
[} . * , . s R d \
? .. : )
“ T - s’\:'
I
4. Identify five basic shapes of scales, . .
) | “ .
» I‘ ’ . L3 » ' b ’ . ( .
t B . - < . i
¢ - - A
A A -
/*\ s .oy -t

. [ LY .
e i *
. S o2 . ’,
c. : ‘ . . . Y . |
-_— ’;
’ o * . |
| - ' ‘
) 4: LTS ’ . '
A
1 . ’
d. ! ’ '
K| ' -
. i “y \
E - - ' £ »
\,‘ —\, ) ‘ . .
e. ) {_“_A - ) : N h
~ S
- * < ' - " -
| ‘ - . .,
I ] «
- ‘ ) ) ) : .
5. Select l'ules for correct scale usage by placing an “X" in the appropriate blanks. ¢
. . \ I . .
i i{
». Select proper scale ratio : : ¢ -
. . ] \

! . ] N .
b. Scall’shou'y bm 30° angle to the line ieing measured :

. * ¢. Scules ca'n be used as a cutting edge
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___d Scale shouid Iav -t on the wr‘faoabcnng measured

&
.e* Make a short dash rather-1ian a pomt to mark F dmaneo
f. Stnck eompm or divider pomts into mlo to m instruments - A .
' LY S - *

: 9. Protect tho edgd of the scale to prevent damim to its qn&uatlon marks

th. If a series of m 'mmonts areto be rade on tho fulfuum dowtm .
* scale for esch mpasurement, but set off measurements with scale in one '

position = - o » .
! i. Make sure that the eyes' linw of sight does not create an optical illusion 5
' thus an incorrect measurement R . : - am
%
d} List fourmienuosthnmfoundonamechwcal engineer's scale. ) «
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7. " Interpret graduations c;n.tt:\i enginéer's scale. . ST
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2)
8. Demonstrate the ability to:
a. Read the mechanical engineer's scale at the scale ratio of 1" = 1" (Fuil size)

L Read the mechanical engineer's scale at the scale ratio of 1/2" = 1" (Balf size)

c. Read the mechanical engineer's scale at the scale ratio of 1/4" = 1" (Quarter
size)

d. Read the mechanical engineer's scale at the scale ratio of 1/8" = 1" {One eighth
size)

. e. Measure lines accurately with various scale ratios on a mechanical engineer's scale

(NOTE: If these activities have not been accomplished prior to the test, ask your
instructor when they should be completed.)
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MECHANICAL ENGINEER'S SCALE USAGE

To -~

DN~ -

. Description should include:

' UNIT ViI

ANSWERS TO TEST

-~ -

A scale cc \/monly used by mechanical drafters because of its scale ratios; the mech-
anical engineer's scale is divided into units rzpresenting full size (1" = 1"), half size
(1/2" = 1"), quarter size31/4" = 1"), and one-eighth size (1/8" = 1")

. To provide a standard of reference that is needed when drawing mechanical parts

where the dimensions are in inches or fractibns

;a1

2)
3)

b. 1)
2)
3)

c. 1)
2)
3)

d 1)
2)

Triangular
Four-bevsl
One-bevel
Two-bevel
Opposite-bevel

. a,deqg,h,i

1 " - 1 "

1/2“ = 1“
1/4|h‘ 1“
1/8“ = 1“

15/16"
23/8"
31/16"

3/8"
25/8"
5 7/8'

5/8"
6 3/4"
g8 7/8"

11,1/ "
19 1/2"

Evaluated to satisfaction of the instructor



METRIC SCALE USAGE -
UNIT Vil

PO |

UNIT OBJECTIVE

After completion of this unit, the student should be able to describe the purpose for using a

'~ metric scale and be able to list standard scale ratios to which objects can be drawn with the
*metric scale. The student should be able to interpret scale graduations and correctly measure

lengths with the metric scale. This knowledge will be evidenced by correctly performing the

procedures outlined on the assignment sheets and by scoring 85 percent on the unit test.

SPECIFIC OBJECTIVES

g

After completion of this unit, the student should be able to:
1. Match terms related to metric scale usage with their correct definitions.
2. State the pu’rpose for using a metric scale.
. 3. ldentify basic shapes of metric scales.
4. Select rules for correct scale usage.
5. Explain a scale ratio.
6. Distinguish between a reduction scale ratio and an enlargement scale ratic.
7. Select metric scale ratios comn?only used for various drafting applications.
8. List commonly used scale ratins found on trianguler metric scales.
9. Interpret scalz graduations on a full divided 1:1, 1:100 metric scale.
10. Interpret metric scale ratios commonly used for machine drawings.
11. interpret metric scale ratios commonly us *d for architectural construction details,
12. Demonstrate the ability to:
a. Read the metric scale at the scale ratio of 1:1.
b. Read the metricscdle at the scale ratio of 1:2.

b

. c. Read the metric scale at the scale ratio of 1:5,

J’ 1‘3 e 3

=
:‘
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Jd. Read the metric scale at the scale ratio 1:25.

[}
e. Read the metric scale at the scale ratio 1:33 1/3.
f. Readthe .etric sc?fo at the scale ratio 1:75.

g.  Measure lines accurately with various scale ratios found on a metric scale.

~ -

('\

LR
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METRIC SCALE USAGE (4
UNIT vill

. SUCGESTED ACTIVITIES

.
Provide students with objectivé sheet, R
Provide students with information and assignment sheets.
Make transparencied
Discuss unit ‘and specific objectives.
Discuss information and assignment sheets.
Develop a display of all types of measuring rules, tapes, scales und related items
used in various machine and building trades. Include all five types of scales used in
a drafting room. Discuss this display in depth with students.

Have students practice measuring objects ipn the classroom.

Use metric comparison charts in discussing the use of metric scales. .

o,

Give test.

INSTRUCTIONAL MATERIALS

Included in this unit:
A. Objective sheet
B. Information sheet
C. Transparency masters
¢+ 1. TM 1..Metric Scales (Triangular) '
2. TM 2--Frequently élsed Metric Reduction Scales
3. TM 3--Frequently Used Metric Enlargement Scales
D. Assignment sheets .

1. Assignment Sheet #1-Read the Metric Scale at the Scale Ratio of
1:9 )

2. Assignment Sheet #2..Read the Metric Scale at the Scale Ratio of
1:2

3. Assignment Sheet #3--Read the Metric Scale at the Scaie Ratio 1.5

[}

Pk

r
"
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4. Assignment Sheet #4- Read the Metric Scale at t'ie Srale Ratio 1:75

' p
5 Assavr et Srseet #5 -Read the Metric Scale at th¢ Scale Ratie 1:33
1’3
i Assinnment Sheet #6 -Read the Metric Scale at the Scale Ratio 1.75
¢ \ ' I Assiyoaent Sheet #7--Measure Lines Accurately with Various Scale

Ratios Foundon a MxicScale
£ Ar.aers Lo assignment sBeets
-, Test .
7 Answiis to test

A

i Refarences;

A Brown, Walter C® Drafting for industry. South Holland, IL 60473, The
Lo fneart Willcox Company, inc., 1974,

o Dhgdon, Job Trowas and Henry Cecil Spencer. Basic: Technical Drawing.
’ New York, NY 10022, Maciillan Publishing Co | Inc., 1968

t voesecke, Freageowk B et ot Techmcal Drawing. Naw York, NY 10022
sgemitlan Puohshing €o | Inc, 1080

Jensen Cecst and Jay Helse!, Engineering Drawing and Design. MNoew Yotk,
NY CGrogg Division/McGraw Hilt Book Company, 1979.

nnenfc Villum P. Dratting Technology and Fract.ce Peoria, 'l. 61615
Chas A Do vett G, Ine 193

Spence Withain Poand Atsans Michass B., Techmical Diafting Merr s Design
et Commiancation Peonta (L 61615, Chas. A Bennett Co., Inc 1980

‘Ql )

o oty
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. METRIC SCALE USAG
s CUNIT VI .
INFORMATION SHEET '
. * 1. Termsand definitions
A. Actdal size--An object'sactual dimensions, the size it actually is in completed
form -

_ .B. Scale--An instrument used as a standard of reference when drawing an

Y object to a proportional size '

C. Draw to scale--Drawing an object at some set proportion such as half its ¢
actual size or double its actual size

. Graduations-The subdivisions in a scale unit, all of which are equal in size or

N length
. E. Scale ratio--A relationship between dimensional values used to reduce
or enlarge ti€ Stre of an object so tiat it can be drawn proportionally
. - F. Open-divided scale-A scale with only the end unit subdivided into‘fractional
parts
~ G. Fyll-divided scale-A scale with the basic units subdivided throughout the

length of the scale

H. Metric system--A decimal system of weights and measures based on the
‘ meter and the kilogram

I.  Meter (m)--The metric system standard for linear measurement

J. SI-The modern form of the metric system "The International System of
Units"

)
K. M:iilimeter (mm)--1/1000 of a meter

(NOTE: This is the primary unit of measurement for engineering.)

L. Centimeter {(cm)--1/100 of a meter

M. Decimeter {dm)--1/10 of a meter

H. Purpose for using a metric scale--To provide a standard of reference for con-
‘ structing a drawing either in its actual size or larger or smaller than full size
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INFORMATION SHEET -

»

/
i, Basic shapes nt metrin scaes

" A Ovd

B.  Two bevel

/

C. Oppasite Bevel

N
A AN -
\'

D. Fourhevel

<>
/\

8
E. Trranguler : / ’
/‘ . .
/

V. Rules for correct scale usaye
A Seirct prooer scale ratio
B.  Seale sholild tay Hat on the surface beiny ineasured
C  Scale should be parallel with o oi line being measured . T
D. Do not stick compass or divider poigts into scale ‘
E  Protect the cdye of the scale 1o prevent damage to its gradueton marks

' F o Makea short dash rather than a noint 1o mark g Jdistance
H

G 1f a series of measurements are 1o be made on fuil size scale, do‘not moye

scale for each measurement, but set off measuremenis with scale i one
position .

: H. Maxe sure that the eyes Line ot siahit ddoas noi credte an opticat lusion ond
thus ar incorrect messurement

ERI!

Aruitoxt provided by Eic:
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INFORMATION SHEET .~

Explanation of a scale ratio--A ratio between the actual dimension and another

dimension that will be used to represent the actual size o

(NOTE: The ratio 1:1 would indicate 1 millimeter = 1 millimeter while 140

would indicate 1 millimeter = 10 millimeters.)

Reduction and eniargement scale ratios

A. Frequently used reduction scales are $:2,1:3,1:5,and 1:10
(NOTE: 1:2 means 1mm = 2mm, 1:5 means 1mm = 5mm.)

8. Frequently used enlarging scale ratios are 2:1 and 5:1

(NOTE: It is always recommended to use full-size (1:1) whenever pos-

sible.)

Metric scale ratios commonly used for various drafting applications

Metric Py
mm:mm Application

achine drawings

-—t and ed ed b
- VDN -

0
1:20 * .
1:25 Architectural construction details
1:331/5 ~
} 1730 Architectural plans and elevations
1:200 Architectural plot plans
1: "
1:1250
1:2500 ~-Maps (civil drawings)
1:10,000
1:50,000

Commonly used scale ratios found on triangular metric scales

A 1:1
8. 1:2
c. 15
D. 1:25
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¢ INFORMATION SHEET SR
N n 5 *
o E. 1.33173 {
. CF s )
P ) & How to internpret scaly graduations found on a tull-divided 1.1, 1:10Q metric
sCale .
] : . * * -~ .
L4
A, NMany metnic seates have multiple scale ratios alony one eage to allow fora  _
. variety of scales to be used from a single insjrument .
v ¢ B.  The 1:1 {full size) scale ratio 1s the basic scale ratio used; each subdivision is
actually 1 /im0 vadthy with the cahibrations numbered at 10 mm intervais
Example On the 1-1 scale ratio, ine X in the figure below'is 160 mm
«ana, but on the 1100 scale ratio at the bottom of the scale,
e X would be 10,006 mm or 10 meters long .
. ~
- ‘)/“
L] H
AL YRR O |
* T M) vy o
O T
X Motrie scate atios cominonty wsed for maclune dravings . L4
A i1 rave (il sice) s scale subthvisions 1 mm n width with calibrations
‘ nuvbered N 10 mm aincrements
MNOTE- Sume geaes bave subdivisions in 12 imm, and these should not
e canfusesy wath e standard 1 min subdivisiuns,)
M Nirastetaentsgee nade by tearting directly from the 1:1 scale ratio in
ot naters F e §) ° : '
3 iy ' 30 uoi 80 ! ¢
fom e T .
- < - e -
’ x-lOOmm AT l-l
x2,000 mm AT 1.10
x=10,000 mm AT | 100 y
. FroakE ] :
[} . ’
47 4 .
Q oot ’
‘ : i e
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. ' A INFORMATION SHEET .
np 2. When read f:lO, -this scale ratio is used for machine drawings, when )
e ¥ read 1:100, this scale'ratio is used for architectural drawings, and when
; read 1:1000, this scale ratio is used for map drawings .
L ‘ . B. 1:2«atio (half size) has scale subdivisions representing 2 mm of width wnh
calibrations numbered in 20 mm increments
c! 1. Measuremonts are- made by reading durectly from the 2 scale ratio in
- : millimeters {Figure 1)
® : ’
« L 2. When read 1:20, this scale ratio is used for machine drawings, ‘when
: S , read 1:200, this scaly ratio is used for architectural drawings, and when
L. . .77 resd 1:2000, this-scale ratio is used for map drawing
. . - . .
, C. 1:5 ratio (gne-fifth size) has scale subdivisions representing 5 mm of width

with calibrations numbered in 100 mm increments

. ¥
1. Measurements are made by reading directly frém the 1:5 scale ratioin
millimeters (Figure 2):

1150 I00mm 200 300 1300 1400 ' 1500mm

FIGURE 2

RO e 2. When read 1:50, this scale ratio is used for machine drewings, when
- L -read 1:500, this -scale ratiq is used for architectural drawings, and when
’ o read 15090, this scale is used for map drawings
: - .

_XI.  Metrie scale ratios commonly used for arcHitectural construction details

A. 1:25 ratio has subdivisions representing 20 mm of width with calibra-
tions numbered in ‘500 ‘'mm inc[ements and measurements are made by
readiny directly from the 1:25 scale .in Meters and millimeters (Figure
3) .

5
-

. . B. .1W3 ratio has subdivisions representing 20 mm of width with cali-
. . bration$ numbered in 1000 mm increments, and measurements are made by
° readmg dnrectly from the 1:33 1/3 scale in millimeters (Figure 3) P {

” .-—‘ -...
(51

&
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|33l30' Im 8 ,..9..,- e 10
22 iz 0z e [y ¢ 2w og L]
M L'I“il i hl‘il“li‘ll ‘xl||'I‘i|llilll|i"ll|l“ .L'J:'ki s .lm: FR NIRRT RYTTIN VPTTra o | _A_hl X
. .
FIGURE 3 "
. . AN '
C. 1.75 ratio bas subdivisions representing 50 mm of width with calibra:
. tions numbered in 1000 mm (1 m) increments, and measurements are marle
by reading direct! - from the 1:75 scale in millimeters (Figure 4) )
pe——1560mm———=
| L —isommo |
. 20 mm I'33Y3 RATIO METRIC SCALE

L~

N (}:’. L |Ie Ll“.o:i.‘;w’..ls’“u' .Jf“_._,lthtﬂ .EMI#LF.J..L.:‘J'L N Og‘“]
[75 RATIO METRIC SCALE | - —~te—50 mm
L b -2350 mm =
R (L J—

FiuJRE 4




- (Triangular )

485mm —= -
—33mm :
~{=1.0mm 1)l RATIO METRIC SCALE (Full-Size}
!Il'”i!"”'l F o
15 omm20 30 40 80 60 70 270 200 300mm L
. OvS 023 005 O8» O 09 o 0z O _
09 , § ‘ T mmhmlnnl ZJ
112 RATIO METRIC SCALE (Haif-Size) 2mm
. ~35mm
290mm — e-49mm |
o7 5mim
Smm—=j~ - 15 RATIO METRIC-SCALE (One-Fifth Size)
200 300 1300 400 1500mm

o e ooz & N r 8 0F L Gls
II75 RATIO METRIC SCALE . —~+=—50 mm
—2350mm -
po———4470mMrr, ———1

™1
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®  Frequently Used Metric Reduction Scales
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METRIC SCALE USAGE
UNIT VIlI

ASSIGNMENT SHEET #1--READ THE METRIC SCALE
AT THE SCALE RATIO OF 1:1

Directions: Read the measureiments shown below at 1:1 scale ratio (full size). Head the
lengths from O at the left side to the point indicated on the scale. Place the correct measure-
ments in the blanks below the figure.

0
I

. "t |

‘ ~

0 10mm 30 40 50 60. 70 igo 270 280 2903«)"\;],,
(¢ _(

\wﬁmh?ﬁlmulmﬂmr mn%unhmh ' W

=N

1:1

ey,
y

",l.rv

LS VIR )
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. METRIC SCALE USAGE
- UNIT VIl

ASSIGNMENT SHEET #2-READ THE METRIC SCALE
' . AT THE SCALE RATIO OF 1:2

-

Directions: Read measurements shown below at 1:2 scale ratio (haif size). Read the
lengths from O at the left side to the point indicated on the scale. Place the correct measure-

ments in the blankg below the figure.

o
\
- 9.
‘ J.
lo—b——
. oy,
r - l y
l“’o 20 40 60 460 480 500 5 0 560 580 6

o

) _ ) -
‘ -

A .
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METRIC SCALE USAGE
UNIT Vil

" ASSIGNMENT SHEET #3--READ THE METRIC SCALE
AT THE SCALE RATIO OF 1:5

Directions: Read the measurements shown below at 1:5 ratio. Read the lengths from O \

at the left side to the point indicated on the scale. Place the correct measurements in the
blanks below the figure. ;

g 8.
- d. .
- c —)
————b.
he—-3.
"V-'j"'l""""'l""' Uy A LAARMILE ]
1:5¢9 100mm 200 300 1300 1400 1
4 ((
# 0S w 0S wg wi 0s




METRIC SCALE USAGE
UNIT VIl

ASSIGNMENT SHEET #4--READ THE METRIC SCALE
AT THE SCALE RATIO OF 1:26

Directions: Read the measurements shown bdow st  1:26 ratio. Resd the lengths from 0
at the left to the point indicatad on the scale. Place the correct measurements in the blanks
below the figure.




. METRIC SCALE USAGE
UNIT VIl

"ASSIGNMENT SHEET #5-READ THE METRIC SCALE
AT THE SCALE RATIOOF 1:331/3

»

Dirsctions: Read the messurements shown below at 1:33 1/3 retio. Reed the iengths from 0
at the left end to the point indicated on the scale. Place the correct messurements in the
blanks below the figure. .

a

[=]
-

™ s
\
b.
\\ c.
'y
J
e. ~
'T‘ 4
~. v g |
o N
AN
AN
AN
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‘ ' METRIC SCALE USAGE
a UNIT Vili

ASSIGNMENT SHEET #6--READ THE METRIC SCALE
AT THE RATIO OF 1:75

/ . )
Directions: Read the measurements shown below at 1:75 ratio. Read the lengths from O
at the left end to the point indicated on the scale. Place the correct measurements in the

blanks below the figure.




METRIC SCALE USAGE
UNIT Vil

A Y

ASSIGNMENT SHEET #7-MEASURE LINES ACCURATELY WITH VARIOUS

SCALE RATIOS FOUND ON A METRIC SCALE

Directions: Messurs the lines A through F to the scale heading ssch column in the table.
Letter the scale readings in the appropriats space in the table. nguid,linufq 1/8 let-

tering. :
Example: Measure line

.
d
s J

L

1:1 1:2 1:5 1:25 1:3313

1:1000

>

+»0

n|ImIO|O

A to the scele ratio 1:2 when the reeding is obtained, dimen-
sion should be lettered under the 1:2 column and opposite the letter A

-
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METRIC SCALE USAGE
UNIT Vill

° L)

ANSWERS TO ASSIGNMENT SHEETS

c‘ sm . . - ] , -
d. 6m-400mm or 6400 mm
e. 6m:920mm or 0020 mm -




Assignmenr:t Sneet 4o
2,  BOU
). 1000 inmor tm
¢ - im -850 mmor 1500 min
d 8m -.;OO mi1or 8300 v:m
e. 9m 500 mm e 8500 mm
_Assignment Sheet #6
a .1 m - 00 nun'¢i 1700 mm

bh. 3m 180 or 3!5b mm

* ¢ 4m-500mm or 4500 mm.

d. 19n, ~r 19,000 mm

BN

e. 20m 300 im o 20,300 ..m
L'

Assignment Sheot & 7

1.1 1:2

— i P

. s ettt . - e m— o

A 113 mm {277 mm %ﬁmﬂz

8 93 mm 1168 e 1466 mmi 233 mm !

vt —— }. - -

. ]
C L’.’ mm ;1564 mm 386 mm| 193 mm | 257 »m i, 700 mm

R ], - 1’.« P e - -'—Y--' - - - ...r . - w—

D 107 v {218 am {536 r"**'ZGS ‘
B I I I PR
E 30 noy o f)u e ‘100 mf"\ L ;
) | e

F PRIEDUN '-4:) e 1364 "’\ml 192

10733 1:1000

- »-T..‘ e R . r_-\
3/8 mm ;H 30 mml ,

310 ro I Q 360 mm‘

——— o e e—

33 e NN e

e e mee = ....-_....i

HENESLY 2007 |

'
F -
1

-_.‘_,_..n-}

244 ovm | ;0 3m mm
—

2

Ay
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- ‘ o . METRIC SCALE USAGE -~
. | UNIT Vil '

. ’
~ -
NAME

" . . TEST

1. Match the terms on the right with the correct definitions.

a. An object's actua! dimensions, the size  ° 1. Meter
‘ it actually is in completed form T
S ' & . 2. Open-divided
. b. An instrument used as a standard of reference scale . -

when drawing an object to a proportional size

. o 3. Gradustions . ,
. ¢. Drawing an object st some set proportion - _ v
. : \ Suchas half its actualsize o double it actual 4. Actusl size .
sze . , . 5. Drawto .
scale
d. The mbdwisiom in 8 scale umt, all of which
o . sre equal in size or length . . 8. Decimeter (DM)
. - " & A relationship betwesn dimensionsl values 7. S o \
S used to reduce or eniarge the-size of an object ..
%0 that itmbodnwn proportionally - . .’ 8. :‘:""'di\"d!d
" £ "A male with only the end unit subdivided Ve
T+ into fractional parts . . 9. Scale ratio
o A scole with the basic units, subdivided 'O Muimeter (mm)
thmd‘outthhmﬂ\ofﬂnm . 11. Scale
h. A décimal system of weights and measures Metric system
bmdonthomommdthoknoqmn J

' 13. Contimaeter (ém)_‘
i. The matric sys'.~ < dard for linesr mea- .

- © surement
ji. The modern form of the metric system - .
"The International System of Units” a .

k. 1/1000 of » meter
. 1/100 of a qeter - ' ‘ ~ ‘
m. 1/10 of s meter

. ' 2. State the purpdse for using a metric scile.

-
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»

. » 4. Select rules for correct scale usae by placing an "X" in the approriate blanks.

a. Select proper scale ratio

b. Scale should be at a 60° angle to the line being measured

c. Scales can be used as a cutting edge

d. Scale should lay flat on the surface being measured ,

. . e. Malke a short dash rather than a point to rpark a distance

f. Stick compass or divi@er pdints’ into scale to set instruments

g. Protect the adge of the scale to prevent damage to its graduation marks
. h, (f a series ot measurements are to be madc;n the full size scale, do not moVe.

. scale for each measurement, but set off measuréments with scale in one

position .

) . i. Make sure that the eyes' line of sight creates an optical {usion and thus an
! incorrect measurement ‘



|
. 5. Explain a scale reduction ratio.

t

6. Distinguish between a reduction scale ratio and an enlargement scale ratio by placing
an " X" by each example of a reduction scale ratio. )

__a 12
____b. 51
¢ 156
_d 21
6 133183
___t 12

7. Select metric scale ratios eo}nmonly used for various drafting applications by placing
an "MD" by those ratios commonly used for machine drawings, an "AD" by those

ratios commonly used for architectural plans, details and piot plans, and an "M" by
those ratios commonly used for maps,

a1 I 126

____b. 1:50,000 ___j- 11100
c 1:3 k. 1:200

__d. 1500 L 15

_.__e 110 _____m 120

- —_f 12500 _____n. 1:10,000
g 175 o 12
! . ___h 13313

u
~J
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8. List commonly used scale ratios found on metric scales.
a@ d.
‘ , .
b. . e. . )
c. f.

9. Interpret scale graduations found on a full divided 1:1, 1:10 metric scale.
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10. interpret metric scale ratios commonly used for maghine drawings
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. 11. Interprat scale ratios commonly used for architectural construction details. G
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12. Demonstrate the ability to:

a. Read the metric scale at the scale ratio of 1:1.

b. Read the metric scale at the scale ratio of 1:2.

' ¢. Read the metric scale at the scale ratio of 1:5,

d. Read the metric scale af the scale ratio of 1:25.

e. Read the metrig scale at the scale ratio of 1:33 1/3.

f.  Read the metric scale at the scale ratio of 1:75.

g. Measure lines accurately with various scale ratios found on a metric scale.

(NOTE: If these activities have not been accomplished prior to the test, ask your
instructor when they shouid be completed.)
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3. & Oval
b. Two bevel
¢. Opposite bevel
d. Fourbevel
e. Triangular
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ANSWERS TO TEST

Purpose for using a metric uuﬁ-,-To provide a standard of reference for constructing a
drawing either in its actusl size or larger or smaller than full size

Explanation should includs:

A rafio between the actual dimension and another dimansion that will be used to

represent the actual size.
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10.

o

1:1 Ratio

3. 14mm

b. 27 nm

¢. 40mm
At 1:5 Ratio
a S5mm

b. 175 mm
¢, 200 mm
At 1:1 Ratio
5. 1mm

b. 35mm

c. 485 mm
At 1:25 Ratio
a. 20mm

b. 500 mm
c 1000 mm
At 1:75 Ratio
a. 350 mm
b. 1400 mm
c. 2600 mm

1:100 Ratio
s 14m
b. 27m
c. 40m

S

At 1:2 Ratio

8. 2mm
b. 35mm
c. 49mm

At 1:33 1/3 Ratio

a 20 mm
b. 1150'mm
¢. 1560 mm

12. Evaluated to the satisfaction of the instructor




