DOCUMENT RESUME

EC 219 653 CE 033 510

AUTHOR Davis, Ronald; And Others

TITLE Basic Drafting: Book One.

INSTITUTION Mid-America Vocational Curriculum Consortium,
Sti1llwater, Okla.

PUEB DATE 81

NOTE 512p.; For related documents see CE 033 501 and CE
033 511.

AVAILABLE FROM Mid-America Vorational Curriculum Censortium, 1515
West Sixth Avenue, Stillwater, OK 74074.

EDRS PRICE MF02 Plus Postage. PC Not Available from EDKS.

DESCRIPTORS *Architectural Drafting; Competency Based Education;
Criterion Referenced Tests; *Drafting; *Engineering
Drawing; Equipment; Equipment Utilization;
Instructional Materials; Job Skills; Learning
Activities; Metric System; Postsecondary Education;
Safety; *Technical Education; *Technical
Illustration

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 .
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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




D1-43-A

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







DiI-49-A

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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72 A
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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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




D1-87-A

‘ 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




DI1-98-A

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



N D1-115-A

® 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.
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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
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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]
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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
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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.)
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