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DRATFTING CURRICULUM STUDY

“A STUDY OF TEXAS JUNIOR COLLEGE DRAFTING TECHNOLOGY PROGRAMS'
ichael P, Guerard o Engincering Graphics Department o Texas A&M University o College Station, Texas 77843

SAMPLE REQUEST LETTER TO STATE EDUCATION AGENCIES

Gentlemen:

In cooperation with the Post Secondary Vocational Education Program
Development Division of the Texas Education Agency, I am undertaking

a study of Texas junior college drafting technology curricula for prepara-
tion of a planning guide in that discipline. It is possible that similar
studies in (name of state) may have led to successful program guides ir.
drafting technology or related areas, '

I would appreciate receiving from you information on how I might obtain
any of the following, in order of preference:

1. Copy of a state planning guide in drafting technology, junior
college level,

2, Copy of a state planniag guide in any technical area, junior
college level,

3. Research papers leading to either of the above,
4. Addicional reference material © -ta’ Ly o .Le above.

.f any of the above materiai is available through your office would you
please forward it to me and bill me for any expenses that might be involved,

Sincerely,

Michael P, Guerard
Principal Investigator

MPG:rh
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DRAFTING CURRICULUM 51T'UDY

"A STUDY OF TEXAS JUNIOR COLLEGE DRAFTING TECHNOLOGY PROGRAMS'
Michael P, Guérard o Engineering Graphics Depariment ¢ Texas At University o College Station, Texas 77843

SAMPLE INVITATION LETTER TO TEXAS JUNIOR COLLEGES

Dear :

——]

In cooperation with the Texas Education Agency, I am undertaking a study
of Texas junior college drafting technology curricula for preparation of a
state planning guide in that discipline. The development of such a guide
will depend a great deal upon information from Junior colleges in Texas
who have established programs in drafting technology. Since your institu-
ticn falls into thig category, I would like to invite your contribution to this
study, an abstract of which is enclosed for your inspection,

Continued and frequent involvement On your part should not be necessary,
It will consist mainly of filling out a questionnaire which I intend to
structure in such a W~ay that it will require minimal time to complete,
Periodic reports of progress will be submitted to you for vour inspecticon
and comments, if You so desire,

I would appreciate. receiving a reply at your early convenience and want
to thank you for your consideration,

Sincerely,

Michael P, Guerard
Principal Investigator

MPG:rh
Encl

o

Q
PER/IIITIIED ', YEXAS EDUCATION AGENCY o TEXAS INGINEERING EXPERIMENY STATION o ENGINEERING GRAPHICE DEPARTAIE s oo o -
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DRAFTING CURRICULUM STUDY

"A STUDY OF TEXAS JUNIOR COLLEGE DRAFTING TECHNOLOGY PROGRAMS'
el P. Guerard e Engincering Graphics Department ® Texas AZM University e College Station, Texas 77843

SAMPLE INVITATION FOLLOW-UP LETTER
TO TEXAS JUNIOR COLLEGES

Dear .

On (date of invitation letter) we sent you a letter of invitation to parti-
cipate in a study being undertaken to analyze Texas junior college
drafting technology curricula as one of the initial steps in preparing a
state pla ' 3 guide for that discipline. Your role in the study would

be to respond to a questionnaire which will be distributed to participating
schools within the next two weeks. In order to proceed with our study
we need tc know what you have decided. Will you please indicate your
decision on the enclosed post card and return to us as soon as possible.

Sincerely,

Michael P, Guerard
Principal Investigator

MPG:rh
Encl

=al
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DRAFTING CURRIC ULUM STUDY

"A STUDY OF TEXAS JUNIOR COLLEGE DRAFT|
dicha ! P, Guérard e Engineering Graphics Depariment e Texas

NG TECHNOLOGY PROGRAMS"
ALM Universify * College Station, Texas 77843

SAMPLE LETTER OF THANKS FOR AGREEMENT TO PARTICIPATE

Dear __ :

e

Thank 'you for agreeing to asszist me in my study of drafting technology
cwricula, I expect to have a questionnaire prepared shortly in which

I will ask for Your recommendations concerning program course content
Sequence, credit value, etc. I would appreciate Knowing if you or other

’

members of your staff wil] be available for continuing correspondence

during the summer of 1969,

Thank you again for yYour cooperation; I am looking forward to an interesting

and productive association,

Sincerely,

Michael P, Guerard

Principel Investigator

MPG:rh

ﬁé’n&.‘i‘;ﬂﬁ.&:m}&k{a TR T I SO
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DRAFTING CURRICULUM STUDY

"A STUDY OF TEXAS JUNIOR COLLEGE DRAFTING TECHNOLOGY PROGRAMS"
chael P. Guerard fngineering Graphics Departiment o Texas A&M University o College Station, Texas 77843

SAMPLE PILOT STUDY LETTER

Dear ' :

The enclosures comprise a pilot study to test the appropriateness
of my forthcoming Questionnaire concerning drafting and design
technology programs.

I would consider it a great service if you would complete the enclosed
items, and return them to me at your ecarliest convenience, with your
comments as o their suitability as typical questionnaire items,

Thank you for your cooperation,

Sincerely,

Michael P. Guerard
Principal Investigator

MPG:rh
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DRAFTING CURRICULUM STUDY

“A STUDY OF TEXAS JUN'OR COLLEGE DRAFTING TECHNOLOGY PROGRAMS"

ichael P. Guerard o Engineering Grophics Department o Texas A&M University e College Stotion, Texas 77843

SAMPLE LETTER OF THANKS FOR PARTICIPATION

Dear :

I want to thank you for your prompt fésponse to my questionnaire.
I expect to have all the data compiled and tabulated in August or
September of this yYear, Please check below and return this letter
to me if you would like to have a copy of the results of the com-~
pilation,

Sincerzaly,

Michael P, Guerard
Principal Investigator

MPG:rh

—Yes, I would like to receive a copy of the results,

Signed

9

b A 5 e
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SAMPLE QUESTIONNAIRE
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INTRODUCTION

Purpose:

The purpose of this guestionnaire is to obtain information concerning course
content and segquence in programs of Drafting and Design Technology studies
leading to two~year associate degrees or their equivalent,

Structure:

Section I of this questionnaire asks you for information concerning the academic
structure of your school,

Section II is concerned with the disposition of students leaving drafting and
design technology programs at your school,

Section III, the most important portion of this questionnaire, consists of lists
of topics likely to be taught in various subject areas of drafting technology.
These subject areas have been placed under the course names taken from your
school's catalog descriptions for the drafting and design technology program.
In responding to the questionnaire items, you are asked to indicate the
following:

a. Your judgment of the relative importance of each topic, based upon
time devoted to each,

b. Relative percentage of lecture (theory) to laboratory (practice), if
any, for each topic,

c. Sequence of each course in relation to the others,
d. Prerequisites, if any., for each course listed,

e. Your judgment of the relative Importance of each topic five years
from now compared to the present,

For each course listed, be sure to write in those topics which are taught, but
not given in the listing, ‘

General Instructions:

Please follow the directions and examples carefully in order to help you make
the correct responses. When you have completed the questionnaire, please
return it in the enclosed self addressed envelope,

11
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I. ACADEMIC STRUCTURE OF_YOU’R SCHOOL
Sessions:
Please indicate in the chart below the regular sessions into which your school

Year is divided, Indicate number of weeks per session to nearest whole number,
not counting holidays, (Note example)

YEAR AND MONTH

1968 1969 I
] )
EES
—~ O 4 w 2] 0O Ql B oo — o] al =] > o] E
Session SR R EEEE EEE R E R
(EXAMPLE) s 3/ | /&
(A semester from Sep 15, 1968 to Jan 31, 1969 - 16 weeks, excluding holidays)
First
Second
Third
Fourth
st Summer
2nd Summer

Enrollment & Staffing:

Current total school enrollment , , ., , ., ... .. e e s s s s 4 4 e
Current enrollment in vocational~technical programs , , . ., . . . .
Current enrollment in D & DT* Programs . . . . , 4 o . . . . P e s e

Number of reqular instructors in D & DT* program , , ., * o s s s s s

s

Average number of students taught by full-time instructor e o o e o o

*D & DT = Drafting & Design Technology

P

i 12 7




II. DISPOSITION OF STUDENTS LEAVING DRAFTING

AND DESIGN TECHNOLOGY PROGRAMS

(Note: In responding to the following items please give the last figures

available to you, or your best estimate.)
Percent of students entering D&DT program who

complete it successfully . . ¢« ¢ v ¢ ¢ 4 ¢ o o .

Year upon which this figure isbased . . . . . .

Percent of successful completions who enter industry
as draftsmen/designers . v v « o & o o o o o o »

Year upon which this figure isbased . .. . . .

Percent of successful completions who enter industry
in other than drafting/design capacities . . . .

Year upon which this figure isbased . . . . . .

Percent of successful completions who enter senior college

Year upon which this figure isbased . . ... .. . .

Percent of students dropping out of D&DT program who change

another area of study, yet remain in your school , . .

Year upon which this figure isbased . . ... . . ..

Percent of students dropping out of D&DT program who

leave school entirely . v ¢« ¢ ¢ ¢« ¢ o o o o o o o o o o

Year upon which *his figure isbased . . « « « ¢« « « « &

Disposition of stidents not classified above (please describe):

i3
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III, DRAFTING TECHNOLOGY COURSE CONTENT

Please refer to the eéxample sheet on the next page,
The correctness of your responses will depend upon
Your understanding of the example and explanatory

notes accompanying it,

14



THIS SAMPLE SHEET IS INTENDED TO DEMONSTRATE
~ THE PROCEDURE FOR COMPLETING THE ITEMS IN THIS

498
QUESTIONNAIRE., PLEASE REFER TO THE l'OLLOWING
1"1\613 FOR EXPLANATORY NOTES,
Cr.URSE: ENGR 103 - Descriptive Geometry
CCDE: on
,:~ T.I-,,\, ance T |l gf See
' L L o J(; J_.-(-- h LMJl_lx_l'( O 8 219 ": | Notes
Topic . 0 __]_ 213 1d{-|06 |7 81901 3 "J_Ll.‘(_'] P

11 _Orthographic Projection . f | | 1 I 1 1 X3l 701 |X]| ] (a)
2| Views of Points, Lines, Planes || |71 171 17| X 50|50 |

3] _Skew Lines e X A== X}
41 __Piercing Points . _ .| L XL f4o]leo X

5| __Plane Intersections LXK el 40| X ]

) Pejendaularl_y_ - Lines & Planes SN SR S N S PR S A R X iQS/)5C’ ] X1

7] _Dihedral Angles __ dod K] | 50 S‘s‘o/ X1 e
8| _Angle Between Line & Plane | | | | | IX] 1 [ 1 ] |30 ] IX]

9| _Reveolution _ 1l XKl | szl sol X |
1(] _Intersection & Development X b NN L zel o T IX ]

1)| _Charts & Graphs 1] AT T IRNZ zol70 X
19__Graphical Mathematics Xl T T T N U Rl sl T D4
19y Vector Graphics I R T 42 g | 171X

14 _Linkage Analysis ___ i ___XSL S O O O O 2 =22 X
14__Mining & Geolo_gy Problems N L1 1 | X | 50 | 50 |K|. ] (d)
16,_.'11%9'3_’5@}311}' & Mapping XL e [ao | TIKI]

19 ComruTER GrasHics NN L T T U T 7 201X ce)
1d PicroRALS A P L)X 50 |80 [X]_|

19 ] \.\, Il ]

24 \% ]

21 4\\\ e ' = I T N

29 NN _ | NN

23 i \J

2 << 2 —

2 \ A -

NS

This course is: [X]}specifically required (Clan elective necessary to fulfill
credit requirements I:Ia permitted substitute for (course name and number):
Term in the program when scheduled (circle one): 1 2 @ 4 S 6 7 8
Regular or summer session: ‘ K] regular [(Jsummer
Enrollment and date when last taught: _‘.___2_5 students in 1968
Number of class hours per week: Lecture:. 2 Laboratory: 4
Number of credit hours given for course: . j 4-

h U r and name of prerequisite course, 4frgny: ENGINEE BiatG 0/

ERIC | 15
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EXPLANATORY NOTES ON SAMPLE SHEET

(a) Line 1 - Crthograph Projection, receives maximum emphasis, i.e. , nc
other topic receives more emphasis, Thirty percent is devoted to
lecture (theory) and seventy percent to laboratory (practice). Importance
five years from now is expected to be about the same as it is now,

(b) Line 3 - Skew Lines, and Line |2 - Graphical Mathematics, receive zero
emphasis, i.e., are not taught in this course. Note that lecture:lab
ratio is irrelevant in this case. Both topics are expected tc receive
more emphasis five years from now,

(c) Line 7 - Dihedral Angles, receive considerabiy less emphasis than Ortho-
graphic Projection (Line 1), but slightly more emphasis than Angle Between
Line & Plane (Line 8). Fifty percent is devoted to lecture, and fifty
percent to laboratory practice. Importance five years from now is expected
to be the same,

(d) Line 1§ ~ Mining & Geology Problems are expected to be less important
in five years.

(e) Line 17 - Computer Graphics, and Line 18 - Pictorials, have been added
by the respondent since they are included in the course specified,

The remaining items below the chart should be self-explanatory.




CCURSE:

(DR 001

D e T ————

Topic

0

]

500

Relative lmportance

)
-

3

q

b

)

7

J

9

Lect

LOugl)

:_]jrawin_g Equipment & Instruments

| Freehand Lettering

Standard Line Symbols

Use of Scales

Geometric Construction

Multiview Drawing

| Primary Auxiliary Views

 Secondary Auxiliary Views

O DN O WU N

Basic Dimensioning

1] Isometric Drawing

1 il Obligue Drawing

12 Perspective

13 Sections & Conventions

14 Threads & Fasteners

13 Tolerancing

1§ Working Drawings

11 Freehand Sketching

14 Charts & Graphs

19 Drawing Reproduction

2( Intersection & Development

21

2d

23

24

2

This course is:
credit requirements

[Jspecifically required

Dan elective necessary to fulfill
[Ja permitted substitute for (ccurse name and number):

Term in the program when scheduled (circle one):

Regular or summer session:

Enrollment and date when last taught:

N .mber of class hours per week:

Number of credit hours given for course:

Number and name of prrequisite course, if any:

Q

1

2

3

[Jregular

Lecture:

6

7

[Jsummer

8

students in 19

Laboratory I
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(RS .

(D E: 002

A [ Relative Imipartance B o fl_
Topic e Nz E[AET T eed 8| 8|S Bl
! _-.~SL.L!9£@.§§1Y.G.A}{’_&ili_QEX_.Y.iEY!.i___....__.,-_. S N
2] _Threads & Fasteners B O I B T
3|_Welding Drawing 0 Y ol o
41__Shop Processes ) - Ll o
S|___Detail Drawings S O O O _ N
6] Assembly Drawings 1 N o ]
7| __Exploded Pictorials A
3| __Drafting Room Practices 1 Ll LTy T r
91 __Drawing Reproduction Al ___'_ 1 ﬁ:“rﬁ_;_—;
1] _Gears, Pulleys & Drives
1| Cams — T e
14 __Properties of Materials —— mmm R S A
13 _Simplified Drafting R . S S Y
14 _Axonometric Piclorials S I Y N I O O O L
14__Perspective Drawing. o S S e i
1(_._Charts and Graphs ]
17...Precision Dimensioning . _ ] o I Y O I
14 _Military Standards i N i j
19 Freehand Drawing
2(] _Intersection & Development B t_: ;: :-:
2] . S
27 NN b
23
24 1T - .
2 ]
This course is: E]specifically required Jan elective necessary to fulfjll
credit requirements [Ja permitted substitute for (ccurse name and number):
Term in the program when scheduled (circle one): 1 2 3 4 5 6 7 8
Regular or summer session: [Jregular [Jsummer
Enrollment and date when last taught: _ students in 19
Number of class hours per week: Lecture: Laboratory:

Number of credit hours given for course:

Number and name of prerequisite course, if any:

£
L : : .18‘ 4
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CrJRSE: .

(CCIIE: 003

Relative lmiportance i il A r C
Topic olvi2ysl4alajoqzislahid .Y 3 ) f =
1{__Successive Auxiliary Views Ll 1L . B
2| __Threads_& _Fasteners s |
3] _Welding Drawing _ I 1L
4} _Shop Processes ]
5 _Detail Drawings ) SO S T O S
6| __Assembly Drawings
7! __Exploded Pictorials A 1
8] __Drafting Room Practices ] e .
9] __Drawing Reproduction ] _ 1
100 __Gears, Pulleys & Drives . .
1} Cams 1.1
14 _ Properties of Materials N
]C#L____S__implified Drafting | ~_M j
14 ___Axonometric Pictorials ‘
19 __ Perspective Drawing Ll =
1¢4___Charts and Graphs 1
14__Precision Dimensioning 5 ] N
14 Military Standards o
-19__ Freehand Drawing
2(J__Intersection & Development -
9 v 3y j
22
23 ) N |
24 e
2
This course is: []specifically required [Jan elective necessary to fulfijll
credit requirements [Ja permitted substitute for (course name and number):
Term in the program when scheduled (circle one): 1 2 3 4 5 6 7 @
Regular or sumiier session: [Jregular [[]summer
Enrollment and date when last taught: e students in 19____
Number of class hours per week: Lecture: __ ~ Laboratory:

Number of credit hour: given for course:

Number and name of prerequisite course, if any: i

Q

19 i
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CCOJRST:
(20:10: 004

Relative lmportance i e 1
- ; P . O 9 ol 215
Topic Ol 21314 vqov 718 lahgd 8| < |4 =
1| _Blueprinting (Wet Process) e L N
21__Sepia, Blue Line, Brown Line o '
3{ Diazo Process | I 17
4] _photostats B i
5| __Thermofax :t | B B
6} _Spirit Duplicator
7|__Mimeograph N HEENEE
2l__Offset Process DU S SO N Y N -
9] Silk Screen |
14 Microfilm -~ Aperture Cards 1T ]
1)} Microfiche ] — B
14 _Computer Storage & Retrieval S O o e e
13 ) ’
14
18 T
14
17 . .
19 B
19
2( _
21 . j
22 e
23 R
24 .
2 - N
This course is: [specifically required [Jan elective necessary to fulfjll
credit requirements [[Ja permitted substitute for (course name and number):
Term in the program when scheduled (circle one): 1 2 3 4 5 6 7 8
Regular or summer session: ' (Jregular - [Jsummer

- Enrollment and date when last taught: students in 19

Number of class hours per week: Lecture: _ Laboratory:

A e e e,

Number ¢f credit hours given for course:

Number and name of prerequisite course, if any:

Q

20 -
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CCTJRSE:

CoDE; 005

. ——— o s o

) Relative Lmportance ) < | ';f ih,
Topic B o237 g S| S [slels
1] View Interpretation
2| Material Specifications T T -
3] Tooling Specifications NN T
4| _Tolerance Interpretation | |77~
5|__Scheduling . [ B
— j N . p—
6| _Field Trips N L ]
7 - — - —————te ——
3 - SN U N A I N A L -
9 i . 1. -
1] _ .
1] N ]
12 B _ 1|
1 L 1
14
15 i 1 i
16 Aot b
17 L]
14
" -l
2(
2] .
27 -
23 1 ) T T
24 1
2-‘:
This course is: [ ]specifically required [CJan elective necessary to fulfill
credit requirements l:]a ‘permitted substitute for (course name and number):
Term in the program when scheduled (circle one): 1 2 3 4 5 6 7 8
Regular or summer session: [(regular [:]summer
Enrollment and date when last taught: oo __Students in 19____
Number of class hours per week: Lecture:_______ lLaboratory:

Number 'of credit hours given for course:

Number and name of prrequisite course, if any:

Q

-~

21
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CrOUJRSE:
CrUDE: 0l1

t G

[ Relative Importance t 5 ”3

Topic O11jz2 (3]l Jo]7T8 o ia i I

-...Qrthographic Projection ———
Views of Points, Lines, Planes

Skew Lines BN A A iy ekt SO SV SO N

__Plercing Points

1
2

3

4

S Plane Intersections

6 Perpendicularity - Lines & _Planes
7

3

9

(

Ce

n
#
\f, .
Vi

Le

y ST Y + e o e e e ]

Dihedral Angles :
Angle Between Line & Plan

Revolution

1 __Intersection & Development

1
1§ __Charts & Graphs

14 _Graphical Mathematics
1

1

bt Sainy o —_ i

4__Vector Graphics ] - 11717
4 _Linkage Analysis ]
19 Mining & Geology Problems L
1d__Topoaraphy & Mapping

This course is: [Jspecifically required [(Jan elective necessary to fulfill
credit requirements [Ja permitted substitute for (course name and number):

Term in the program when gcheduled (circle one); 1 2 3 4 5 6 7 8
Reguiar or summer session: ‘ " [Oregular [Jsummer
Enrollment and date when last taught: - e Students in 19
Mumber of class hours per week: Lecture: __~~ 1Laboratory:

Number of credit hours given for course:

Nunikber and name of prerequisite course, if any:

‘ « 22
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CCOIRST:

(LI I W 021

Roelative Importance ve| 2
[ e k T

Toplc AR RiRe

Lai:
Mora

Lect

v

1| History of Architecture

2| __Styles of Architecture

3| __Architectural, Line Symbols

4| __Architectural Lettering

S|__Area Planning

S |__Landscaping —
9

10

IS FRTT Y RSIN) USRS RS ERNS WU R E —_—

|__Floor Plans
Elevations
| __Sections
Pictorials —— -
1) Perspective N ]

-

e e

13__Site Plans
14 _Framing Plans S

q__Schedules, Codes & spgg_i_f_j,c_gt;ngs,
1q_._Electrical, Flumbing, Heating

14._Modular Construction
14 _Cost £stimating ]
19__Shade & Shadow )

20 Door & Window Details-

24 Pencil, Ink, Paint Rendering

22 — e+
23

24

24

This course is: [Jspecifically required [Jan elective necessary to fulfill
credit requirements [[Ja permitted substitute for (course name and rumber):
Term in the program when scheduled (circle one): 1 2 3 4 5 6 7 8
Regular or summer session; . [} regular [Jsummer
Enrcllment and date when last taught: o students in 19
Number of class hours per week: Lecture: Laboratory: -

Number of credit hours given for course:

Number and name of prereq\jisite course, if any:

Q

23S
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(COURSE:

(I 022
Relative Imiportance 1 RO 'L N
- - - R - : o Q |al 2|8
Topic O ETATSTOT T8 TSI 81 8 RIN )
[ Schedules, Codes & Specificationd At L e
2|__Electrical Wiring 11 . Tw B T
3| _Plumbing Layout ] . dogL 1 j
4| Duct Work 1= BN
S|_Modular Construction _ . . INEN | B
&l _Cost Estimating . ]
7|__Millwork Drawings Ao 1 I ~_ -
8 Built-in Equipment Drawings__ . ) S I U N N
sl Landscapigg A1 1_______ L
i} Site Analysis 1L N o 1
! l_Q_Qmme_rs:“igl_JB.u_i_m_Lng_s___._- ________ AU T I I
id__Structural Drawings e ] 11 1 I
13__Architectural Design Problems - . L. B I
1"4}_ Field Trips & Site Inspection e N
13__Advanced Rendering - Airbrush B
1d__Zoning N 10 B B
14_Environmental Studies__ 1 i ) ) o
14 Legal Considerations
19 o 1
2( ~ 11T ]
21 L N
27 |
23 ]
24
2
This course is: [:lspecifir:ally required I:]an elective necessary to fulfill
credit requirements [Ja permitted substitute for (ccurse name and number):
Term in the program when scheduled (circle one): 1 2 3 4 5 6 7 8
Regular or summer session: Drngular Dsummer
Enrollment and date when last taught: e students in 19_
Number of class hours per week: Lecture: __~~ Laboratory:

Number of credit hours given for course;

Number and name of prerequisite course, if any: i

ERIC | 24,

IToxt Provided by ERI

Tt bl
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CC JRSE:
CODNE:; 023

-

——

Relative Importance
Topic 011 die 1617819110

Schedules, Codes & Specifications

Electrical Wiring

Plumbing Layout

Duct Work

| _Modular Construction.

| _Cost Estimating

- Millwork Drawings

Built-in Equipment Drawings

| Landscaping

_Site Analysis

Commercial Buildings

¢ Structural Drawings

Architectural Design Problems

Field Trips & Site Inspection .

" Advanced Rendering - Airbrush

Zoning

14 _Environmental Studies

lﬁr__Legal Considerations

Lect
[
Less

N
noua
Ncra

NOOMS WN -

-
'

wror—»:)'\"

b et e g
",
e

—
(%51

—
~

-y

19 ]
2

21 _
27 L
23 ) *

2

2

This course is: [Jspecifically required [Jan elective necessary to fulfill
credit requirements [Ja permitted substitute for (course name and number):
Term in the program when scheduled (circle one); 1 2 3 4 5 6 7 8
Regular or summer session: [Jregular [[Jsummer
Enrollment and date when last taught: o Students in 19
NMumber of class hours per week: Lecture:____ Laboratory:

Number of credit hours given for course:

Number and name of prerequisite eourse, if any:
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_Lﬁl‘-:cf:l.:ltj'-.-«z- Importance H {U f?, f;; r.|
Topic Jotigzizldlelo 78] 81 3 |y KB
M Staties —— Jd .
2| _ Strength of Materials . ) T T T “r T
3] Linkages ) AT 1T TTTT
4] _Cams ,_. | ) ) 1T
5] _Design Process , - A1 :~_ o . ]
6|_Tool Design - Iigs & Fixtures B N I o )]
7| _Individual Projects S AR N S A S S o
£]_Group Projects N o | S S A
9|__Model Building _ ] ] ] T
1d_Gears & Drive Trains ] AT TTT
'l Shop Processes L T ]
13 _Guest Speakers (Designers) L1 1 N
19 Field Trips - S el - ]
14 Systems Analysis ~ d 1 1
13 __Production Control 4l - -
1 __Numerically Controlled Toouls .
17 Computer Graphics ) § - |
19 ]
19 ] ]
2( 1 11T
21 — 1 ]
24 B 1]
23 R
24 - o N
2 ]
This course is: DSpecifically required [(Jan elective necessary to fulfill
credit requirements [Je permitted substitute for (course name and number):
Term in the program when scheduled (circle one): 1 2 3 4 5 6 7 g
Reqgular or summer session: ' E]mgular Dsummer
Enrollment and date when last tauyht: e students in 19_
Mumber of class hours per week: Lecture: Laboratory:

Number of credit hours given for course:

Number and name of prerequisite course, if anys

Q
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(. IRSE:

(S0 041

s . ~.A.»1-0~ -
Relative lmpoitance i e R B B
Topic o1z 13[aluel7|8lophd 3
Projection Fundamentals

,_\
e

La

Le

G

\‘,';( ro

e AP P ysivs W P s e ot e e —— s { meme i —

Axonometric Projection
|_Oblique Drawing
Perspective Drawing
Shades & Shadows
Pencil Rendering

[ - ——

-— -— [U—

Ink Rendering
__Shading Films - . A
9]__Transfer or Cut-out_Lettering I B .1

171 _Wash (Paint) Rendering
13 Airbrush Techniques

14 __Coquille Board

13 __Scratchboard e .
14 _Double-Tone (Craftint) ]
19__Publication Layouts.
14_._Half=-tone (Photo) Process _
1741_Color Separation
14 B
19 B
2

21
22
23
2

25

WO WD W
R

This course is: []specifically required [CJan elective necessary to fulfill
credit requirements [Je permitted substitute for (course name and number):

Term in the program when scheduled (circle one): 1 2 3 4 5 6 7 8
Regular or summer session: [Jregular [Jsummer

Enrollment and date when last taught: students in 19

Number of class hours per week: Lecture: ___ lLaboratory:____

B e

Numbe:i of credit Lours givern for course:

\

2w = aad rame of prerequisite course, if any:
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CCIURSFE;

CODE: 042

Relative Importance
Topic 01123 a]s |67 T8 193¢
. One- and Two=-point Perspective
Three-point perspective

Shades and Shadows
Pencil Rendering
Ink Rendering

Wash Rendering
Shading Films
Transfer or Cut-out Lettering
Publication Layouts

10 _Color Separation

11 Half-tone (Photo) Process

14 Silkscreening

13 Airbrush Techniques

14 photo Retouching
13_Coquille Board
14_Doubletone (Craftint)
'171_Scratchboard

19
19
2(
21
23
23
24
2

V7]

, .
LeCt
)
P

Mcera

- W

W RO D D WN

This course is: [Jspecifically required (an elective necessary to fulfill
credit requirements [Ja permitted substitute for (course name and number):

Term in the prOgra'm when scheduled (circle one): 1 2 3 4 5 6 7 g
Regular or summer session: ‘ [(Jregular [Jsummer

Enrollment and date when last taught; students in 19

Number of class hours per week: Lecture: Laboratory:
Number of credit ‘ours given for course:

Number and name of prerequisite course, if any:

Q

28 7 -
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CCURSE:.

CODE: 1051
Relative Importance Bl a " ?g g
Topic 0f1j213j4f=l6f7]8Jofig 3| = |38l
| Steel Fabrication & Shapes )
2 Structural Fasteners
3 Use of A.1.S.C. Handbook
4 Use of Smoley's Tables
S Shear & Moment Diagrams
6] _Beam Design (Selection)
7 Truss Analysis .
8 Beam Connection Details ~
9] Column Details
1qd__Reinforced Concrete~Terminology
1Y Reinforcing Placement
14__ Concrete Beam & Column Joints
13 Concrete Floors
14 Concrete Walls
t 13___Scheduling
+ 14__Field Trips
17
14
19
2
E 2 -
22 _
23 )
24
2
This course is: [Jspecifically required [Jan elective necessary to fulfill
fcredit requirements. [Ja permitted substitute for (course name and number):
Term in the program when scheduled (circle one): 1 2 3 4 5 6 7 8
Regular or summer session: Dregular []summer

Enrollment and c}ate when last taught: students in 19

Number of class hours per week: Lecture:_ Laboratory:

Number of credit hours given for course:

Number and name of prerequisite course, if any:

Q

29
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C.URSF:
CODE: 052

S
3

Relative Importance
Topic . 0f1(23]4|u(6[7T8T9
1{ __Steel Fabrication & Shapes
2| _Structural Fasteners

3] _Useof A,I.S.C. Handbook
H__Use of Smoley's Tables

5l __Shear & Moment Diagrams
6

7

3

wl e
[§3] s -
= 913

Lect
La

Beam Design (Selection)
Truss Analysis
Beam Connection Details
9] _Column Details -
1] __Reinforced Concrete - Terminology
)Y _Reinforcing Placement
13 _Concrete Beam & Column Joints
13__Concrete Floors
14 _Concrete Walls
14__Scheduling
14 __Field Trips
12
14

19
20
21
27
23
24
2

This course is: DSpecificaHy required [(Jan elective necessary to fulfill
credit requirements [Ja permitted substitute for (course name and number);

Term in the program when scheduled (circle one): 1 2 3 4 5 6 7 ¢
Regular or summer session: : [Jregular [Jsummer

Enroliment and date when last taught: students in 19

Number of class hours per week: Lecture:_ Laboratory:

Number of credit hours given for course:

Number and name of prerequisite course, if ary:

T — e s,

Q ! ;
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CCDE: 061
Relative Importance # y 1o '-g’ f)
Topic 011]2]3]4]vJo]7 8 o0l 8 | =S |4 5]z
1| Electrical & Electronic Symbols
2| Circuit Block Diagrams
3| _Schematic Diagrams
4] Pictorial Diagrams/Drawings
5| Printed Circuit Drawings
6| Printed Circuit Production Processes
7| Integrated Circuit Layouts
31 Microminature Circuits _
9| Electrica. ower Diagrams
1q Power Distribution & Control
1 Instrumentation Drawings
i3 Mechanical Layout of Wiring ]
13 Cabinet & Panel Design ]
14 -
19 ]
16 —
17 -
14
19
z .
2 .
27 _ il
23 ]
24
2 - -
This course is: [ Jspecifically required [Jan elective necessary to fulfill
credit requirements [Ja permitted substitute for {ccurse name and number):
Term in the program when scheduled (circle one): 1 2 3 4 5 6 7 8
Regular or summer session: ' [Jreguler [Jsummer
Ernrollment and date when last taught: : — students in 19___
Number of class hours per week: Lecture:________  Laboratory:

Number of credit hours given for course:

Number and name of prerequisite course, if any:

r

31,

i
A
A,

Q
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CrIJRSE;
CODE; 071

Relative Importance 15 KeE B ’::; :
Topic 0234l ToT7[8ond 8 | 3 |8/ 8ls
1| _Types of Maps & Drawings 1
2] _Classification of Map Information L
3|._Special Mapping Instruments )
4 Lettering for Maps
5|_Traverses & Surveys
6]__Map Symbols |
71__Contours .
2|_Map Projections | _
91_Map Revisions
100 _Photogrammetry .
11 _Color Separation i
14 _Working from Field Notes _
13
14 |
18
16 '
17
14
19
2(
2] -
27 .
23
24
2
This course is: []specifically required f]an elective necessary to fulfill
credit requirements [Ja permitted substitute for (ccurse name and number):
Term in the program when scheduled (circle one):‘” 1 2 3 4 5 6 7 8
Regular or summer session: [Jregular [[Jsummer
Enrollment and date when last taught: e students in 19____
Number of class hours per week: Lecture:_ Laboratory:

Number of credit hours given for course:

Number and name of prerequisite course, if any:

o ‘ : g. ‘J -

32"
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CCOJRSE:

COUDE: 072

Relative lmportance H a la —‘g (:\
Topic ARNABARRARREEREIEEE
1l _Road & Highway Construction
2| Dams
3| __Earthworks
4| City Traffic
S|__Utilities Lavouts
6] Residential Sites
71 _Industrial Sites
3|l__Recreational Sites -
91 __Geologic Maps
10 Subsurface Maps
1} Diagrams & Cross-Sections ]
14 Well Logs & Symbols
13 Mine & Quarry Maps _
14
15
14
17
19
19
2
21 N
23
23 ]
24 t
29 :
This course is: [ ]specifically required [Jan elective necessary to fulfi’y
credit requirements [Ja permitted substitute for (course name and numuer):
Term in the brogram when scheduled (circle one): 1 2 3 4 5 6 7 8
Regular or summer session: [Jregular [(Jsummer
Enrollment and date when last taught: e students in 19__
Number of class hours per week: Lecture: Laboratory:

Number of credit hours given for course:

Number and name of prerequisite course, if any:
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CCUURSE:

C(oDE: 081

Relative Imiportance 5 o ‘5 r
Topic oln23lacTol7l8Taid & | S S
1| _Aircraft Nomenclature S -
2] Principles of Flight L —
3| _Mechanisms ¢ Linkages _
4] Airframe Structure .
S| _Aerodynamic Surfaces —t L
6] _Aircraft Structural Materials . .
7(_Fasteners o SV O S A T e . -
2|__Adhesives
9] _Electrical & Hydraulic Systems o . ]
1} _Fuel System Layout
1Y _Military Specifications
13 _Drafting Room Manuals -
13 _Landing Gear Systems 4
i Flight Control Systems N | -
13__Power Plant Considerations _
16 -
17
14
19
2
2 _
24 N
23
24
2':
This course is: Dspeciflcally required (Jan elective necessary to fulfill
credit requirements [Ja permitted substitute for (ccurse name and number):
Term in the program when scheduled (circle one): 1 2 3 4 5 ¢ 7 g
Peoular or summer s2ssion; (Jregular [ ]sumnmer

E.arllinent and date when last taught: students in 19

Number of class hours per week: Lecture: Laboratory:
Number of credit hours glven for course:

Number and name of ptereciuisite course, if any:

S

34
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CCURSES
COCDE: 091

Relative Importance 5 «|a '§ tc;
Topic citlef3TalTol7 8o 8 | S [3) 8]
1{ Pipe Fittings Nomenclature _
2] _Single-line Orthographic 1
3] _Double-line orthographic
4] Single-line Pictorials
5| Pipe & Fitting Materials A [
6| __Joints .
7|__Sanitary Sewers i ]
2|_Water Supply Piping s A I
9]__Pipe Grades (Slopes)
10} _Building Codes -
1Y Gas Piping
14__Control & Metering Devices |
13_Flow Diagrams '
14 Vessels
19 _Heat Exchangers
1d_Tumps & Comgressors
17__Air Ducting & Filtering
14 Fans & Blowers
19 Sewage Treatment
2(
2 -
23 N
23
2
2
This course is: [Jspecifically required [(Jan elective necessary to fulfill
credit requireinents [:]a permitted substitute for (ccurse name and number):
Term in the program when scheduled {circle onej: 1 2 3 4 5 6 7 8
Regular or summer session: ‘ : ~ [regular [Jsummer
Enrollment and date when last taught: v cm—.Students in 19____
Number of class hours per week: Lecture: Laboratory:

Number of credit hours given for course:

Number and name of prerequisite course, if any:
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CCURSE:
CCDE: 101
Relative Importance *g Q ‘<ﬁ Zé g
Topic 0j11213|4]v06l7(8]9id Y =[] BIS
1} _Theory of Developments
2|__Forming Processes
3| Bond Radii
4| Edge-margin Requirements
S{__Forming Tables
6] Termplates
7] _Stampings
8| _Stamping Tooling .
9] Sheeting Materials
10
11
12
13
14
15 3
16
17 B
19
1 1 B
2 N
2 —
22 | h
23 1
24
2
This course is: I:]specifically required [(an elective necessary to fulfill
credit requirements E]a permitted substitute for (course name and number):
Term in the program when scheduled (zircle one): 1 2 3 4 5 6 7 8
Regular or summer session: [(Qregular [Jsummer
Enrollment and date when last taught: students in 19__
Number of class hours per week: Lecture: Laboratory:

Number of credit hours given for course:

Number and name of prerequisite course, if any:

Q

36 4.
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CCURSE;
CODE: 121
Relative Importance 5 o 3’,\_"‘3; gj
Topic 01213 4jv]6f7]8]a1 8| 2 |34 8|
1l _Individual Designs '
2| _Group/Team Projects L
3] _Model Construction
4| Written & Graphical Presentation
S| _Oral Presentation
6]__Patent Applications
7 =
8 -
9
10
11
12
13
14
1§
14
17
19
19
2
2 _
22 a
23
24
2
This course is: [Jspecifically required {TJan elective necessary to fulfill
credit requirements [Ja permitted substitute for (course name a‘nd number):
Term in the program when scheduled (circle one); 1 2 3 4 5 6 7 8
Regular or summer session: ' [:)‘regular [:]summer

Enrollment and date when last taught: students in 19

—— g

Number of class hours per week: Lecture: Labcratory:

Number of credit hours given for course:

Number and name of prereduisite course, if any:

(€) R 3 7
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PLEASE USE THE FOLLOWING SHEETS TO LIST ANY
DRAFTING COURSES IN YOUR CURKICULUM WHICH

HAVE NOT BEEN INCLUDED IN THIS QUESTIONNAIRE,




CC.URSE:
(CDE:

Relative Importance 51 a0

Topic oz 3[a]eTe]7[8Ta i 8| = |4

Faua
Mora

L.aAJ

-~———— R R -4-

WO NS WN e

27
23
2

25

This course is: [Jspecifically required - [:]an elective necessary to fulfill
credit requirements [[Ja permitted substitute for (course name and number):

Term in the program when scheduled (cir.cle' one): 1 2 3 4 5 6 7 8
Regular or summer session: [Jregular [Jsummer
Enréllment and date when last taught: students in 19
Number of class hours per week: Lecture: - Laboratory:_

Number of credit hours jiven for course:

Number and name of prerequisite course, if any:
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Confidence Intervals Determined by the t-Test

For small samples, the confidence iimits on the estimated

population mean is given by

XotpS= € L € ¥ 4¢ S
PRSI S M S Xy

where

L

X

@

2

=

N

3

i

estimated population mean
sample mean

sample standard deviation

sample size

a theoretical distribution of varying degrees of

freedom (equal to N-1 for the mean estimate)

”~

25
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Linear Regression Analysis

General Linear Regression

For a set of paired data values, (X, Y), the linear regression
equation for ¥ on X is given by
|

Y byxx + a
and for X on Y, the equation is of the form

Xl =b Y +a

Xy

where x! and Y1 represent values calculated from the respective

equations., (Ferguson, 1959, p. 121)

Linear Regression Through the Origin

To force the regression through the origin, these equations
become, respectively,

vl = 1 x) =
Y'=b, Xauix! =b, ¥

Method of Least Squares

To determine bxy and byx (slopes of the regressidn iines)

by the method of least squares, the criterion is that:

S(Y -¥Y1)2 and  Sx-x1)2

43




have minimum values, where the summations are taken over the

+

number of data pairs (points)., This can be accomplished by

requiring that

!

= ‘w1 2 o 2
Y-Y1)< = Y-b,.X)* =0
Sy 2 ( ) abyx 2 ( yxX)
e, 1,2 o 2
and — T X-XN° = 2 (X-b,,Y) =0
abxy abxy 54

These partial derivatives given the following expressions

for byx and‘bxyz

2 2
- 2Xx° = 2Y°
Pyx = Sxy M by T iy

Coefficient of Correlation

The degree to which the paired data fall on the regression
lines is indicated by the coefficient of correlation, r, given by

the expression

44 [
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Kendall's Coefficient of Concordance with
Tied Ranks~-Corrected for AddeZ2d items

The coefficient of Concordance

Ferguson (1959, p. 226) indicates the coefficient of concordance

for m judges ranking N items is given by

So
W =
S
P
where W = Kendall's ccefficient of concordance
and So = the sum of squared deviations from the mean of the

observed rank sums for each item, given by

N
2
o= % ®,-R
i=1
where Rj = sum over m observed ranks for the jth item
_ N
N j=1
Sp = the maxiumum possible sum of squared deviations from
the mean of rank sums (for perfect agreement--"concor-
dance"--between the m judges), given by
3
= _m 3 _
Sp 17 (N” N)
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Correction for Tied Ranks

According to Ferguson (1959, p. 227) the occurrence of tied
ranks among items tends to increase W, and if ties are numerous,
a correction factor is applied to Sp. This correction factor is
computed for ties occurring among ranked items for each judge and

is given in part by:

12
where T = correction factor fc > judge
t = number of ties occurring in any one rank

The summation is taken over the ranks in which ties occurred.
Example: If ten items are ranked by one judge as 1, 2.5, 2.5,
4, 5, 6, 8, 8, 8, 10, there are two groups of ties,
or 2 of two ranks (2,5, 2,5), and one of three ranks
(¢, 8, 8), Thus:

T = (23-2)1;(33-3L = 2.5

To correct W for ties in rank over the m sets of ranks, the

sum of correction factors, ZT, is made over the m sets, and W

becomes:
S
W= 2 =
Sp -

a6
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Modification of W for Added Items

Reference has been made (p. 281) to an assumed rating of
zero or lowest rank, being assigned to write-in topics (items) not
ranked by some respondents (judges). These assumed ranks might
tend to augment the agreement between judges, thereby increasing
the obtained value of W, To offset this tendency, the computation
of W was modified so as to depress W, The new computation
considers that the ranks assigned to the added items represent

total disagreement among judges., Under this conditior, the rank

sums for the added items would be equal, and possess a value
equal to the mean rank sum for all the items judged (the limiting
condition for total disagreement among judges), So as to retain

the original mean rank sum, the original rank sums, Rj, were

replaced by new rank sums, le , computed as follows:

1 R‘+'S'Kﬁ:.'kk‘&= j=1,2,3, ..., N~k
J R : j=N-k+l, N-k+2, ..., N
where k = number 'of added items,
j=N=-k+1
and R = = ) R
N j=1 J

a7
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The quanfity

Sk-kR

N-k

represents the difference between the actual rank sums for the k
added items and the mean rank sum for all N items, distributed
equally among the original (non-added) N-k item rank sums., The

end result is that the sum of squared deviations from the mean rank

sum is decreased:

N 2
sl = (le-R)
i=1

To further offset the effect cf assumad rank s for added items,
the correction for ties in rank which might occur was not made, by
subtracting from the original tie~correcting factor that Juantity
wanich would correct for perfect ties in the k added item ranks for
all m judges. That quantity is given by the expression

m 3 T, =m s Q—‘-%‘-‘L= -‘%‘;(k:*-k)

Combinincj both the ai s>ve corrections, a new coefficient of

concordance is given by:

Sl

wl = ° .
S_ - maT +%Z_. (k3~X)

p

48
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Chi~Square Test of Significance of W

The significance of W is given by Ferguson (1959, pp. 227-28)

as a chi~square test for N greater than seven, using the quantity
XZ = m(N~-1)W

which has a chi-square distribution with N-1 deérees of freedom,

The test for concordance, or agreement, among judges is
to determine the probability that XZ exceeds the critical vzlue
of chi-square for N-1 degrees of fl'eedom; The hypothesis being
tested is HO: there is no agreement among the m judges in ranking
the N items., If Xz exceeds the tabulated critical valuc at some
predeter:inined level of significance (the .01 level was the criterion
used here), then agreement among the judge..' rankings was said
to exist.

It should be noted that the modificétion of W for added items
depressed the value of W (and hence, XZ) which would otherwise
have been obtained; thus. ny rejection of Hj could be saia to

have occurred in spite of the law ranks assigned to added items

which were not ranked by respondents.,

49
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APPENDIX B~--The Facilities Survey

Sample Letters

Sample Questionnaire
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L‘: ”U ,;Y ‘A STUDY OF BUILDINGS AKD EQUIPMENT

IN TEXAS JUNIOR COLLEGE PROGRAMS”

BRAFTING PAGLL]

GARY H. WINEGAR

ENGINEERING GRAPHICS DEPARTMENT
TEXAS A&M UNIVERSITY

COLLEGE STATION, TEXAS 77840
PHONE 713-846-7583 OR 845-4451

1
y

C/.D

I
it

===

INTRODUCTORY LETTER TO SCHOOLS

Dear President .

With the continual growth of junior college drafting programs, it has
become apparent that facility guidelines are needed. During this
year, an extensive study is being prepared to gather information about
the phvsical facilities of all state-approved drafting technology
programs,

An inventory form and a personal visit to each state-approved drafting
srogram will be the means of gathering the information for this study.
ine inventory form is designed to obtain information about buildings
and equipment of each college, and in addition, to get the sugges-
tions and recommendations for drafting facilities from each drafting
instructor and director. During the personal visit to eaclh college,
permission will be requested to take pictures of the drafting facilities
to enable a pictorial as well as a graphical and tabular presentation
of the facilities.

Because (name of college) is one of the state-approved drafting
programs, I request your assistance in this cooperative study with

the Department of Vocational and Adult Education of the Texas Educa-
tion Agency.

Please complete the enclosed form and return it at your earliest
convenience. '

Sincerely,

Gary H. Winegar
Principal Investigator

IN COOPERATION WITH THE TEXAS EDUCATION AGENCY

69
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PARTICIPATION FORM ACCOMPANYING INTRODUCTORY LETTER

This form is to be completed by a school represet

itative in
cooperation with the drafting and design technology department,
Please return thi

¢ informaticn in the enclosed self~addressed

envelope at " earliest convenience,
Yes, 've will participate in the research project, For future
COiTe pont 4, contact the following person in var drafting
deparcment  please print)
Name Title
Department
College
Town State Zip

No, we will not participate in the research project,

School Representative

Signature
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i ) : FAl I ARIE A I A STUDY OF BUILDINGS AND LGUIPMENT
B’P&AI‘L LIN k‘ AU}LJ" ,L'. 1! -.'JS S}i J 17 E IN IEXAS JUNIOR COLLEGE FROGRAMS'

Al

GARY H. WINEGAR
EN  EERING GRAPHICS DEPARTMENT '

© AS A&M UNIVERSITY
COLLEGE STATION, TEXAS 77840
PHONE 713-846-7583 OR 845-4451

INITIAL LETJER TO PERSON IN CHARGE .
OF THE DRAFTING DEPARTMENT

Dear - :

I was pleased to receive notification from your college that you will
participate in the forthcoming physical facilities study. Participation
in the study will include two parts. The first part will request the
completion of an inventory form by the drafting director and each
instructor, The second part will be a personal visit to your college.
The purpose of the Vvisit will be to gather additional facilities infor-
maticn and to take pictures of your buildings and equipment.

To make further preparations for the study, it is necessary to obtain
the infcrmation that is requested on the enclosed sheet. Your
Cooperation in forwarding this information will be greatly appreciated,

Sincerely,

Gary H. Winegar
Principal Investigator

IN COOPERATION WITH THE TEXAS EDUCATION AGENCY

85




DRAFTING DEPARTMENTAL INFORMATION SHEET

COLLEGE DATE:

l. Please give the name of the director or person in charge of the

drafting technology program at your college.

2. Please list the names of each person who teaches drafting in the

department,

3. How many drafting laboratnries do you have in which scheduled

drafting classes are held?
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DB’[ ] rlﬂ i‘ i (L ET r' 1 ?(’ @']PUD, {7 “A STUDY OF BUILDINGS AND EQUIFMENT
WELRG FACHL uli i f JU NI IN TEXAS JUNIOR COLLEGE PROGRAMS'

GARY H. WINEGAK

ENGINEERING GRAPHICS DLPAPTMENT
TEXAS A&M UNIVERSITY

COLLEGE STATION, TEXAS 77840
PHONE 713-£46-7583 OR 845-4451

LETTER TO DIRECTOR

Dear 4 :

Enclosed is the inventory form(s) which I mentioned in previous
correspondence. Before starting to fill out the forms, I suggest that
you assign a drafting room for yourself and for each instructor to
evaluate in completing the inventory form so that each one of your
drafting rcoms wiil be evaluated, Even though you may have more
drafting instructors than drafting rooms, please have each instructor
complete an inventory form so he is able to offer his suggestions
and recommendations.

The inventory form that has DIRECTOR'S COPY on the cover is to be
filled out by you. All other forms: are identical. Do not let the
apparent length of the inventory form deter your answering it. Rather
than have the entire form printed single-spaced and reduced to crowd
three or four times as many items per page, I have chosen to increase
the number of pages for ease of reading, completing, and tabulating.

Pleace complete the inventory form within the next few days and
return it along with the visitational sheet. I am looking forward to
recelving your suggestions and recommendations about drafting
facilities and to my visit to your college.

Sincerely,

Gary H. Winegar
Principal Investigator

IN COOPERATION WITH THE TEXAS EDUTATION AGENCY
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VISITATIONAL SHEET

NAME

COLLEGE

PHONE (Office) {Home)

DATE

e

. The purpose of my visst wil} be to discuss drafting facslities
with you and to take pictures of Your drafting room(s), storage,

special equipment, etc. 1 also want to obtain light meter readings
in your drafting rooms,

To help in scheduling visits to .he various funior colleges
throughout Texas, please place an "X" {n dates that would NOT be
convenient for me to visit with You and your drafting facilities.

JANUARY FEBRUARY
s M w ) s M T W TH P &
x i 4 ‘
X«s 6 7 [ o o[ 1 X 2| 3 4 s| 6 71 e
XIZ B | s 16l 17| 18 e B B B B B
an 200 2 22 23] 24 3% X ] 12| 8[| 20 2] 22
w2o 271 28] 29[ 3o 3 X 23| 24 25| 28] 27| 28

58 |
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DRAFTING FACELITIRS STUDY i swor or sonss mo raursenr

GARY H. WINEGAR

ENGINEERING GRAPHICS DIPARTMENT
TEXAS A&M UNIVERSITY

COLLEGE STATION, TEXAS 77840
PHONE 713-846-7583 CR 845-4451

LETTER TO INSTRUCTORS

Dear Mr. :

1 want to thank you for your assistance in completing this inventory
form. Please do. not let the apparent length of the inventory form
deter your answering it. Rather than have the entire form printed
single~space and reduced to crowd three or four times as many
items per page, I have chosen to increase the number of pages

for ease of reading, completing, and tabulating,

Before you begin filling out the form, check with your drafting
director to insure you are evaluating the drafting form he has selected
for you, '

Your completing the inventory form within the next few days and
returning it in the enclosed self-addressed envelope will be greatly
appreciated.

Sincerely,

Gary H. Winegar
Principal Investigator

IN COOPERATION WITH THE TEXAS EDUCATION AGENCY

69
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DIRECTOR'S FORM

GARY 18, M\L(.AR L .
ENGINEERING GR APMICS DEPARTMENT -
TEXAS ASM UNIVERSITY

COLLEGE STATION, TEXAS "

In"Cooperatinn With The )
TEX:\S.EDUCAT!ON AGENCY ‘

IRVERTORY Foau
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FOREWORD

Education in junior colleges must provide suitable facilities
to help meet the nceds of the challenging world of work. With the
continual growth of junicr college programs, and especially drafting
technology programs, it has become apparent to the Department of
Vocational and Adult Education of the Texas Education Agency that
guidelines for drafting facilities are needed. As federal legislation
continues to make funds available for physical faci.ties, an
enormous challenge faces educators to build new and/or to improve
existing laboratories.

The purpose of this inventory form is to gather information
about buildings and equipment that can be used to formulate
guidelines for drafting technology programs. Your assistance in
completing this form by indicating what facilities EXIST at our
college and what facilities you RECOMMEND will be greatly

appreciated,

71
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Please indicate the NUMBER cf the drafting
room you have becn asked to evaluate. Room #

U

List your academic and work experience,

NAME

COLLEGE
ACADEMIC DEGREES

INSTITUTION DEGREE YEAR
WORK EXPERIENCE
BN T AT A
(EDUCATIONAL, INDUSTRIAL, etc.)
Company or School Lergth of Employment Years Employed




S5S6

DEPARTMENTAL INFORMATION

The DRAFTING DIRECTOR is requested to complete this section
on departmental information. In completing this form, please offer
your constructive suggestions and recomn dations that would be

helpful in planning drafting buildings and equipment.
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CONTENTS

Architectural Characteristics and Furnishings :
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DEPARTMENTAL INFORMATION

A. Directions: Place an "X" in either the "Yes" or "No" column and
‘also indicate if the item is NEEDED or NOT NEEDED.

l. Does the drafting and design technology
department have a written and approved
master building plan? (excluding equipment)

2. If the department has a master building
plan, does it include provisions for ,
future construction of drafting facilities?- —

3. Does the department have a written and
approved master plan for equipment and
machines?——— — — — — - o - ————

4, If the department has a plan for equipment
and machines, does it provide for the pur-
chase of future equipment and machines?— -

5. Does the department have a written and
approved depreciation schedule for
existing equipment? - ~ -~ — — - - — - — —

v. Within the last five years, have school
administrators and/or advisory committees
made recommendations for facilities and
equipment changes?— -~ ~ ~ ~ ~ ~ —~ = —

7. In what year was your drafting building
completed? — —~ ~- — — — — - —— e

COMMENTS:

O

ERIC 75
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B. Directions: Please indicate the number of hours per week that
each drafting room or drafting lecture room is (or was) occupied
by a scheduled class for the fall of 1967, spring of 1968, summer
of 1968, and fall of 1968.

WORK WEEK EVENINGS OR

(Daytime) SATURDAYS

Room #§ g
ORISR

a. Fall 1967 hrs,/wk. hrs./wk,
b. Spring 1968 hrs./wk, hrs./wk.
C. Summer 1968 hrs,/wk. hrs./wk,
d. Fall 1968 hrs,/wk, hrs./wk,
Room #%: Zfzxm ,

a. Fall 1967 hrs./wk. hrs,/wk.,
b. Spring 1968 hrs./wk. hrs./wk.
Cc. Summer 1968 hrs./wk. hrs./wk.,

hrs./wk, hrs./wk.

hrs,/wk, hrs./wk.
b. Spring 1968 hrs./wk, hrs./wk,
C. Summer 1968 hrs./wk. hrs,/wk,

hrs,/wk. hrs./wk.

d. Fall 1968

SRt

1967
b. Spring 1968
€. Summer 1968
d. Fall 1968

" hrs./wk,
- hrs,./wk.
hrs./wk.
hrs./wk.

hrs./wk,
hrs./wk.
hrs,/wk,
hrs./wk.

COMMENTS:
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C. Directions: The following table is prepared to summarize the
number of students enrolled in drafting classes for the past five
years, Inthe blank spaces below, please indicate the total
number of students enrolled in all drafting courses for the
respective years in DAY, EVENING, and SUMMER clasces. In
the column at the right, indicate the number of graduates for

each year.
DAY EVENING SUMMER
CLASSES CLASSES CLASSES GRADUATES
(9 months) (9 months) (both sessions) (12 months)

1963-64 N.S>* .N.S. .N.S.

1964"’55 TuNoSo lNlSl oN-S.

1965-66 ‘T.N.S. .T.N.S. .N.S,

1966~67 .ToNuSo .NlSu TuN-Ss

1967-68 T.N.S. T.N.S. T.N.S.

*"T.N.S." represen.s Total Number of Students.
Approximately what per cent of your drafting students

are working toward an associate degree in drafting
technology? — — — = ~ = =~ m e e Lo

COMMENTS:
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ARCHITECTURAL CHARACTERISTICS AND FURNISHINGS

Direcuions: Under PRESENT FACILITIES, indicate the existing physical
conditions and under RECOMMENDED FACILITIES, designate what you
recommend, Answer the questions that have A, B, C, or D responses by
" placing the appropriate letter(s) in the spaces at the right.

Please note: When a number value is requested in the RECOMMENDED
FACILITIES column, please give the total number you recommend. For
example, ii the present facilities include seven desk lamps and you recom=-
mend that this be increased by th:2e, place the number ten, the total number .
you recommend, in the RECOMMENDED FACILITIES column, Please place a
zero in the PRESENT FACILITIES column if ncne are available,

{Answer the questions in terms of the
DRAFTING ROOM you have beer assigned
tc evaluate unless the question refers to
the department.)

1. Location of drafting room?
(A) Basement (B) Main floor (C) Second
floor (D) Third floor (E) Other -

2, Nunber of doors in drafting room? — — — — — — ~—

3, Number of doors wider than four feet in the
dratingroom? ~— — =~ =~ =~ —— = — — — — —

4, Kind of floor surface material in the drafting
room? ~ ~ = — - — v e s ——— — ——— -

S. Number of walls that are movable or portable
in the drafting room? (To accommodate for
different class sizes and needs,) — — — — — — —
6. Width of' the aisles in the drafting room? —~ -- — — —

7. Number of wash basins in the drafting
laboratory? -~ — - — — — — = = ~ = - — o ———

73
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10.

12,

13.

14,

15.

Location of men's rest room?
(A) Within 60 ft, of drafting room
(B) On another floor (C) In another

building (D) Other (specify) - ———

Location of women's rest room?

(A) Within 60 ft, of drafting room

(B) On another floor (C) In another
building (D) Other (specify)

Number of drinking fountains within 60

feet of the drafting laboratory? — — — — — — ~ — - %

Kind of air~conditioning in the drafting
room?

(A) Central air (B) Refrigerated window
unit (C) Water window unit (D) None

(E) Other (specify)

Number of spot ventilating units in the
department? (To eliminate chemical vapors

and odors of reproducing equipment,) — — — — — ;

Number of student desks in which 110 volt
electrical equipment can be used without

—— G — -~

e e R,

an extension cord? —— ~ ~ — T e e e —

Type of ceiling lights in the drafting
room?
(A) Fluorescent (B) Incandescent

(C) Other (specify) -

— — v —

Window area (in square feet) in the

drafting room? = — ~ ~ ~ = =~ =~ =~ —————
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16,

17.

18.

19.

20,

21.

564

Provisions for darkening the laboratory?

(A) Venetian blinds (B) Drapes or curtains

(C) Window shades (D) None

(E) Other (specify) -

Ceiling height in the drafting room? ~ - ~—— -~
Square feet of chalkboard in the laboratory ?— — ~

Acoustical matérials and furnishings in the
draftingroom?—— —~ =~ ~ e

Present facilities —~ ——~—

Recommended facilities —

L

Drafting room dimensions and the number of

student work stations in the laboratory?

Dimensions Nu'mbe!: of

of Laboratory Work Stations

e e L R

Present facilitieg — = —~

Recommended facilities ~

..................

Colors in the drafting room?

Ceiling Flocr Walls
color colo. color

Present facilities ~ -~ |

Recommended facilities-

81
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LABORATORY EQUIPMENT

Directions: Please indicate the number of each item that is AVAILABLE

and also the number hat you RECOMMEND of each item. If the item is
FURNISHED BY THE STULENT, place an "X" in the appronrriate space at
the right.

Please note: The number that you put in the NUMBER RECOMMENDED
column should represent the total number recommended. Please place a
zero in the NUMBER AVAILABLE column if none are available. Part "A"
refers to departmental equipment and Part "B" pertains to the drafting room
you are evaluating.,

A. Departmental Equipment

1. Number of lettering sets?

Wrico~-—— -~~~ — - -~ —
Other (specify) -

2. Number of technical fountain pen sets?

Marg ~— = = — e

POSE— ~ =~~~ e

83
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Wrico — = — - — = e oL
Other (specify)~ ——~ =~ —— ~—~ — -
3. Number of templates? (Please 1ist
the number of individual templates
unless sets are requested.)
Plumbing ~= -~ ~- - ———— _ ____

Window ~ =~ ~ ~ = - . __

House plan~~ ~—— ~ —— — . _ _ _ _
Furniture ~~ = -« — = = - _ .~ ————
Hex bolts & nuts — = —~— — — ~ ~ —~__
Geometric designs—~ =~ —~— — — —_

Machine and cap screw ~ — ~ — — —-

Alphabet — ~ — — — — — — _ __ - -

Circles (sets)~ = — — = — —— — _ -~-
CAITOWS ™~ =~ ~ - e e e e
Ellipse (sets) = — — — — — — —————
Electronic ~ — = — - — ~ . _ . _ _
Transistor —~ ~~ ~ — -, C — .
Other (specify) .

B. Drafting Room
1. Number of drafting pencil sharpeners ? - -
2. Number of pencil lead pointers?— — — ~

3. Number of regulated compressed air
outlets?— — ~ ~ ~ ~ o -

4. Number of fire extinguishers?~— ~ ~ — -

5. Number of drafting stools?— == —~ ~ -~

jol )
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6. Number of drafting chairs? = ——=—==—-~
7. Number of table drafting machines?—--~

8. Number of chalkboard drafting
machines?—~ -~ ——————~———~—~-=

9. Number of desks equipped with a
parallel siraightedge? = ———-=- —— -~~~

10. Number of light tables? ~— — — ——~—

11. Number of drafting tables? — ———~~- -
12. Dimensions of the top of the drafting
tables?
Present facilities— - —— ==~~~ --

Recommended facilitiess— — — — =~~~

1st other equipment;

——

O
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STORAGE

Infermation about ycur stcrage facilities is requested fcr YOUR
OFFICE, DRA¥TING RCOM (only the cne you are evaluating), and the
drafting DEPARTMENTAL storage., Pleasé indicate the number and size
cf each stcrage facility that is AVAILABLE and that you RECOMMEND.
Place a zerc in the AVAILABLE space if none are available in your
facilities. The ﬁumber you put in the RECOMMENDED space sh&uld
represent the totalb number recommended. For example, if the present
facilities include two metal cabinets and you recommend that this be
increased by three, f)_lace the number fi{/:e, the tc*al number you
recommend, in the RECOMMENDED FACILITIES ceclumn. FPlease place

a zero in the PRESENT FACILITIES column if none are available,
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YOUR OFFi©CE STORAGE

BOOK CASES;

(a) Size:

L e o o . - o —— — — -
RS

“width  height

(b) Number of shelves (Total for all book cases) —~—-—

Comments: .

FLAT FILES:

(a) Size:

=

—— . SR GEp Gue e e S

DU . —
depth height

(b) Number of drawers (Total) — - — —————————— -

Commentss

MULTI-DRAWER FILE CABINETS: (2 to 5 Drawers)
(a) Letter size ~ =~~~ -~ ===~ -~ mm———————

(b) Legal size ~~= = — = = = = =~ =~ —~ ————— —~

Comments; '

Q
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OFFICE storage (Continued)

OTHER CABINETS:

(a) Wooden: Size

(b) Metal: Size

Comments:

- CLOSETS OR SEPARATE ROOMS:
Comments;

Please explain other storage in your OFFICE.

O
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DRAFTING ROOM STORAGE
(ONLY the one you are evaluating)

BOOK CASES:

; GO G D NN M D e Sy me G A S e

(a) Size:

4t

SRR

R
widt height

(b) Number of shelves (Total for all book cases)— ——-

Comments:
FLAT FILES:
R R e O RV SR
(a) Size: ,?f’?» o ' %} :
‘ ;ﬁmf;@:ﬁmﬁ?gﬁ.&' o

width déﬁt

(b) Number of drawers (Total) — ———— ————— -

Commentis;

MULTI-DRAWER FILE CABINETS: (2 to § Drawers)

{a) Letter 8126 ~~—~ == ~~ o o e

(b) Legal 8ize “ == — = m o oo

Comments;

ERIC 30
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DRAFTING ROOM storage (Continued)

QTHER CABINETS:

(a) Wooden: Size

height

(b) Metal: Size

Comments;

CLOSETS OR SEPARATE ROOMS:

Comments;

-&m’.ﬁx»y.h\ SR

A

’-.‘_ g
. ;%

)
R

o
R
N

O ' ~
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DEPARTMENTAL STORAGE
(To be completed by the director)

Commeants;

FLAT FILES; '

(a) Size:

gomments;

MULTI-DRAWE ABINETS: (2-to 5 Drawers)
(2) Letter 5120 — = = m m e o e e e

(b) Legal 8iZe ~ ~ - - - s n e e e e e

Comments;

ERIC 92 Le
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DEPARTMENTAL storage (Continued)

OTHER CABINETS:

—— - —

(a) Wooaen; Size

{b) Metal: Size

Comments;

CLOSETS OR SEPARATE ROOMS:

Comments;

Please explain other DEPARTMENTAL storage.

EI{IIC 93
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AUDIO-VISUAL AND REPRODUCING EQUIPMENT

Directions: Please indicate the number of each item that is AVAILABLE
and also the number that you RECOMMEND of each item.

Please note: The number that you put in the NUMBER RECOMMENDED
column should represent the total number recommended. Please place a
zero in the NUMBER AVAILABLE column if none are available. (Office
equipment is covered in another section.)

(NUMBER per DEPARTMENT)

1. 16 mm projector e m o mm———m ~——
2. 8 mm pProjector~——-e~ceccmme e ~—
3. Overhead projector--=- ~~=—ee—mececen-
4. Filmstrip projector e ————
5. Slide Projector ~~wwe—cmmmmmmam o cmemee
6. PtOIec't'.io'n SCreen ——=mmmmmc e e ————
7. Opaque projector =—--=-ccmceccccoccan—"
8., TV monitor-~=~~~cmceceeana

9. TV camera —~=-~~~~ceecmcm e e nmeeaes

10. Tape recorder ~~~~=~v=ec crmcmmm e e

11. Record player ~~~=~-v-ccmcmmamacama=a-
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13. 35 mm copy stand —=~cecemmmcmmm e

14. MOlSt diazo (blue print) R ey > >y -

15. Dry diazo (white print) ==—=vecommmmecnx

16. Micro-filming caxﬁera-~----_--_;_-____

17. Micro-film reader —==~=cmmemmeccece e e ow
18. Blueprint maching —====—cameammmmmceace.
19. Public address system ~—-~~<~=cwcoemea-
20. Ditto machine ~—=—mececmccmmmmemee o
21. Mimeograph machine ~====—ceeemmace -

22. Thermo-rﬁx S o o T s o e " - - .- -

24. PApPEr CUtEr === === e oo ;e oo o

List other items;

579
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ADMINISTRATIVE FACILITIES

Directions: Please answer the questions with a word, a number, an
"X", or by placing A, B, C, or D in the appropriate spaces at the right,
Answer the questions in terms of departmental recommendations,

Please note: When a number is requested in the RECOMMENDED srace,
it should represent the total number recommended, Please place a zero
in the PRESENT FACILITIES space if none are available.

1, Instructor'_s office

a, Do you have a private office?

b, Do yourecommend a private office for
each instructor? — ~—~ ~ = = — —~ ~ _.

c. If your office is not_private, you share
many people? — - — — — — — —

d. If you have an office, where is it located?
(A) Next to the drafting room (B) Part of the drafting room
(C) Centrally located with other instructor's offices
(D) Other (specify)

Preéent facilities

03
%;./wmM-a-m.c%‘c‘?v%*’iaﬁwﬂaw*ﬁfxwﬁ
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Office machines and eguipment

a. Do you have a typewriter in your
office? — — — — — — — — ————— —

b. Do you have an adding machine in
your office? — — — — ~ —~ ~ — — — —

c. Do you have a calculator in your
offfceg? =— — — = = =~~~ ————

d. Do you have a telephone in your
office? ~——— — =~ ——————

e. Do you have an intercom system
other than telephonas? — « —~ — — — ~

f. Do you have a drafting table in
your office in addition to your
degsk? —— —— — = = = = - ——

List other office facilities that you have and/or recommend.

582
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EDUCATIONAL
ENRICHMENT
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EDUCATIONAL ENRICHMENT

Directions: Please answer the questions with a word, a number, an
"X", or by placing A, B, C, or D in the appropriate spaces at the right,
Answer the questions in terms of departmental recommendations.

Please note: The number you put in the RECOMMENDED space should
represent the total number recommended. Please place a zero in the
PRESENT FACILITIES space if none are available.

1. Drafting library

a, Does the department have a drafting
library? — — — ~ = = — ~ ~ — ——— —

b. Do yourecommend a departmental
drafting library? — ~— — — — = = — —~

c. If the department has a library, approxi
does it contain? — ~ — — — — — — « :

d, If the department has a library, where is it located?
(A) Drafting room (B) Departmental office (C) Separate room
(D) Other (specify)

Present facilities — — — —~ — ——

Recommended facilities ~ — — ~ |

?;‘W"?}ﬁ{“"&’:&"
2. Display cases

a. Number of display cases in the drafting department?

Present facilities - ~ ~ ~ - —~—~

Recommended facilities — — — — 5‘

101




b. 3Size of display cases? (feet)

HEIGHT

Recommended size — ~-— }
c. Location of display cases?

Present location — — — —~ —

Recommended location~ — § )

3. Bulletin boards
a. Number of bulletin boards in the drafting department?

Present facilities—~ — ~ —

el

Recommended facilities - § N

b. Size of bulletin boards? (feet)

WIDTH HEIGHT

Recommended size — — ~ -
SAB GBS SRR

c. Location of bulletin boards?

Present location — — — —~ |

Aruitoxt provided by Eic:
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SPECIAL FACILITIES

Directions: Place an "X" in either the "Yes" or "No" column and briefly
explain the facilities of the drafting department. Also add your sugges-
tions and recommendations for improsement,

1. Does the department have provisions for
the physically handicapped? (Elevator
service, ramps, etc.)

Briefly explain:

2, Does the department have facilities for
individual or small group study?

Briefly explain;

3. Explain other special facilities,

104
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SUGGESTIONS AND RECOMMENDATIONS

Directions: Briefly discuss the following questions by making
suggestions and recommendations that would oe helpful in remodeling
or building new facilities,

l.  What drafting facilities in your progrém are in the most urgent
need of improvement?

2, What building and equipment changes in the drafting department
will take place within the next five to ten years?

3. What building and equipment changes should take place within
the next five to ten years?

Five Ye 1ry;

Ten Years:

« 108
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4. What facilities do you 2speclally like or dislike about your
program?

Like:

Dislike:

5., Other suggestions and recommendations which should be
considered in buildiag or remodeling facilities,

R ST S RN A 2 R A R ’
Please check your answers to see that you have responded
each item by indicating YES or NO, NEEDED or NOT NEEDED,
Iso indicating what EXISTS and what you RECOMMEND.
AN B

NOTE;

107
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might be in the drafting room.

e drafting room that you are
plan. (Note example on next page.)

Demonstration Table

Table

Door
Fire Extinguisher

20. Reproduction Equipment

21, Drafting Library

22,
23,

Rest Room
Drinking Fountain
Counter

Sink
24, (Other)
25, (Other)
26, (Other)

14,
15,
16,
17,
18.
19.

Please SKETCH the floor plan of th
Below are some suggested items that

Student Storage & Book Rack

Wash Basin
Cork or Bulletin Board

Display Case

File Cabinet
Storage (General)
Windows
Drafting Tables
Drafting Stool
Drafting Chairs

Teacher's Desk
Chalk Board

IONS

eviluating,

1.
2. Teacher's Closet or Wardrobe
3.
q,
S
6
7
8.
9.
10.
11,
12,
13,

Place the number of the item on th~

Please give over-all dimensions.
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ExomAE

DIRECTIONS: Please SKETCH the floor plan of the drafting room that you are
evaluating, Below are some suggested items that might be in the drafting room.
Place the number of the item on the plan.

1. Teacher's Desk : 14, Demonstration Table
2. Teacher's Closet or Wardrobe 15, Table

3. File Cabinet 16, Door

4. Storage (General) 17. Rest Room

S. Student Storage & Book Rack 18. Drinking Fountain
6. Wash Basin 19, Fire Extinguisher

7. Chalk Board 20. Reproduction Equipment
8. Cork or Bulletin Board 21, Drafting Library

9. Display Case 22, Counter

10. Windows 23. 8ink

11, Drafting Tables 24, (Other) .
12, Drafting Stool ) 25, (Other)

13, Drafting Chairs 26, (Other)

Please give over-all dimensions.
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APPENDIX C--The Industrial Survey

Sample Letters and Enclosures
Sample Survey Questionnaire
Subject Rating Summéries
Salary Summaries

Statistical Formulas
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SAMPLE LETTER
REQUESTING AID FROM CHAMBERS OF COMMERCE

Gentlemen:

We are engaged in a basic research effort under the sponsorship
of the Texas Education Agency to determine industrial requisites
for curriculum content in drafting technology programs, Essential
employment qualifications for drafting personnel will be identified
through an industrial survey, The resulting industrial recommen-
dations will be compared to the curriculum content of current
technical programs to determine if these programs are realistically
preparing graduates for industrial employment, The ultimate goal
of our project is the publication of a planning guide to implement
and upgrade drafting technology education throughout the State,

Could you furnish us with a list of the names and addresses of
industrial concerns in your area which employ a significant number
of draftsmen?

The success of this project depencls to an extent on compiling a
list of industrial concerns that will be representative of the
industrial picture in Texas.

Your assistance will be greatly app-2ciated.

Sincerely,

Harry W, Walston

111
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SAMPLE
PRE~QUESTIONNAIRE LETTER

Dear :

Thank you for your letter of (date) in response to our
request for information about Company drafting standards., Your
comments were interesting and informative as was the enclosed
material,

We have compiled a brief questionnaire to glve us some basis for
determining course requirements according to industrial needs

for prorainent areas of specialization. It may alsc suggest areas

of concentration neglected by technical drafting education programs.

We would like to enlist your help in asking you to complete the
items applicable to your firm on the enclosed questionnaire., A
stamped, self-addressed envelope is provided for your convenience,

Sincerely,

Harry W. Walston
Principal Investigator

112
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SAMPLE LETTER OF INVITATION

Dear :

We are engaged in a basic research effort under the sponsorship of
the Texas Education Agency to determine industrial requisites for
curriculum content in drafting technology programs, Essential
employment qualifications for drafting personnel will be identified
through an industrial survey, The resulting industrial recommenda-
tion will be compared to the curriculum content of current technical
programs to determine if these programs are realistically preparing
graduates for industrial employment. The ultimate goal of our
project is the publication of a planning guide to implement and
upgrade drafting technology education,

You are invited to participate in the research project by responding
to the survey fquestionnaire, Your responses will be of assistance
in upgrading current drafiing technology programs and consequently
result in more qualified graduates for indvstrial employment with
companies such as yours,

Please indicate your willingness to answer the Guestionnaire on
the enclosed reply form and return via the provided self-addressed
envelope, Your .:0operation will be greatly appreciated.

Sincerely,

Harry W, Walston

113
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Reply Form
Please indicate your willingness to be a survey respondent by
placing a check [v] in the appropriate space,
D I am willing to participate in the survey.
D I am unable to participate in the survey.

Company

Address

Zip Code

Respondent

Description of Questionnaire

Each questionnaire will include a "Gzneral Information" section

(28 questions) to be completed by a company representative concemed
with drafting personnel qualifications, The other sections of the
information forms have been designed to relate to definite areas of
specialization and are to be completed by "drafting specialists" from
specified areas, Respondents for the "specialty areas" will assess
the importance of suggested instructional topics by placing checkmarks
in the appropriate positions on a rating scale,

NOTE : If you intend to be a survey respondent, please indicate on
~ the checklist of job titles the drafting specialists employed
by your company so that we will be able to mail you a ques-
tionnaire oriented to the needs of your partimuar company .

[0 2eronautical Draftsman ] Mechanical Draftsman
(0 Architectural Draftsman [J Tool Design Draftsman
(0 civil Draftsman (3 Piping Draftsman

[ Ccwmputer Draftsman [0 Shee:t Metal Draftsman
(] Electrical Draftsman [J Structural Draftsman
(] Foundry Draftsman (0 Technical Illustrator
[0 Map Draftsman [J Other
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SAMPLE
LETTER CF TRANSMITTAL

Dear H

Enclosed is the survey questionnaire mentioned in previous corres-
pondence., Our objective is to determine industrial requisites for
instructional topics in drafting technology prograrms, The ultimate
goal of our project is the publication of a planning guide to implement
and upgrade junior coilege drafting and design programs,

The general information section of the survey questionnaire should
be completed by a company representative concerned with drafting
personnel qualifications, The other sections of the information
form relate to definite areas of drafting specialization., We have
mailed you only the specialty areas that are applicable to your
company, It is suggested that these forms be completed by area
specialists, Directions for completing these forms are included
with each booklet.

Cur main concern in designing the information forms was to
minimize the time and effort required to complete the questionnaire,
We solicit your comments and suggestions., Please feel free to
maxe any comments that would improve the quality and effectiveness
of our research,

Please return the completed forms in the self-addressed envelope,
We appreciate the time and effort you have devoted *o this project,

Sincerely,

Harry W, Walston
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SAMPLE
FOLLOW-~UP LETTER

§

. \
Dear : \

A busy work schedule and priority assignments probably have
prevented you from answering the survey questionnaire that was
mailed you several weeks ago. We hope tiat it will be possible
to schedule time i.. .ae near future to answer the questionnaire
as the data from your company is vital to the implementation of
a realistictraining program in drafting technology.

Your data will be *ranstated into relevant guidelines to enable

junior colleges to _tructu. eir technology programs to tiain

more qualified and productive personnel for employment in industrial
concerns such as yours,

We are leoking forward to receiving your -ecommendations, and
the implications they will have on thege guidelines,

Sincerely,

Harry W, \Walston
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CURRICULUM DESIGN GUIDE

The following job descriptions have been condensed from the Dictiona

of Occupational Titles and are potential job areas for drafting technology
program graduates. Please check in the appropriate space, all
classifications applicable to your firm, If relevant categories have

not been provided, please specify the job area or title in a space under

the most applicable classification, A brief description of the classifi-
cation will be appreciated,

[J GENERAL DRAFTSMAN

Exercises manual skill in the manipulation of drafting instru-
ments, Prepares pencil or ink tracings, working drawings,
revisions, detailed sketches or notes for engineering or
manufacturing purposes, according to specifications: Makes
final sketch of proposed drawing, checking dimensions,
construction materials, and the structural relationships of
components, Produces reproductions, charts representing
statistical data, or finished designs from sketches., Utilizes
machine knowledge, engineering practices, strength of
materials, and other physical sciences to complete assign-
ments,

O
a

CLASSIFICATIONS ACORDING TO TYPE OF DRAFTING

[JJ AERONAUTICAL DRAFTSMAN

Specializes in engineering drawings of developmental or
production aircraft, missiles, and ancillary equipment
including launch mechanisms ~nd scale .nodels of prototype
aircraft, as planned by aeronautical engineer,

a
O

[0 MARINE DRAFTSMAN

Specializing in marine design.

O
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[] DESIGN DRAFTSMAN

Produces design drawings and assists in develooing experi-~
mental ideas evolved by research engineers. Solves mec_hani-
cal and fabrication problems through sketches and applica-
ticns of engineering theory,

(J ELECTRONIC DRAFTSMAN

Produces wiring and logic diagrams, schematics and
layout drawings used in the manufacture, assembly,
installation and repair of electronic equipment, Drafts
layout and detail drawings of racks, panels and
enclosures, May conduct service and interference
studies and prepare relatad charts,

LJ RADIO DRAFTSMAN

{ . ELECTRONIC DRAFTSMAN

[J ELECTRICAL DRAFTSMAN
Prepares electrical equipment working drawings
and wiring diagrams used bv construction crews
and repairmen who install, erect, and repair
electrical zsuipment and wiring in structures,
buildings, or electrical distribution systems.

[J MECHANICAL LRATTSMAN

O
O

(] MECHANTCAL DRAFTSMAN (Engineering Draftsman)

Produces detailed working drawings or schematics of
machinery and mechanical devices. Indicates dimensions,
toierances, fasteners and fabrication requirements and other
engineering data.

O
O

[J TOOL DESIGN DRAFTSMAN

Specializes in plans for tool manufacturing, usually follows
indicated designs and specifica.ions of tool designer,
Utilizes a detailed knowledge of machine shop practice,

L -
¢
i
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SHEET METAL DRAFTSMAN

Prepares scale layouts of sheet metal parts for installation of
conveyor systems, air-conditioning, heating, or ventilating
equipment, Often required to mathematically establish the
heat loss or gain, and volume capacities for conveyor or duct
systems to determine equipment specifications for structures.

O
O__

FOUNDRY DRAFTSMAN

Prepares drawings for castings which calls for special pattern
making knowledge requiring attention to shrinking allowances
and such factors as minimum radii of filets and rounds.

0
a

CIVIL DRAFTSMAN

Drafts detailed construction drawings, topographical prefiles,
and related maps and specification sheets used in planning
and consiruction of highways, river and harkor improvements,
flood control, sewage and drainage systems, and other civil
engineering projecis. Plots maps and charts showing profiles
and cross sections, indicating -elatici. of topographical
contours and elevations to buildings, retaining walls, tunnels,
powerlines and other structures. Drafts detailed drawings _
of roads, culverts, water supply and sewage disposal systems,
dykes and other structures and installations. Calculates cut
and fills tonnage. Prepares graphs and diagrams used in
earthmoving operations., Works with field survey crews loca-
ting grading markers or collecting required data for original

or revised drawings.

O c1vIL ENGINEERING DRAFTSMAN
J CONSTRUCTION DRAFTSMAN

[] ENGINEERING DRAFTSMAN

O
O —

119



603

O
]

] OIL AND GAS DRAFTSMAN

Makes drawings for layout, construction, and operation of
oil fields, refineries and pipline systems from field notes
and rough or detailed sketches and specifications. Detaile
equipment and structure construction drawings for derricks,
compressor stations, gasc'ine plants, pipeline systems,

or commercial buildings. LU:velops maps to represent geo~
logical stratigraphy and locations of oil and gas deposits by
utilizing geological and geophysical prosnecting and survey-~
ing data. Works with data required for petroleum production,

[J ARCHITECTURAL DRAFTSMAN

[J MECHANIGAL DRAFTSMAN

[0 PIPING DRAFTSMAN

[0 TOPOGRAPHICAL DRAFTSMAN

[0 GLOLOGICAL DRAFTSMAN
[J GEOPHYSICAL DRAFTSMAN

O .
O S

‘{1 STRUCTURAL DRAFTSMAN

Prepares engineering design and shop drawings for structures
employing structural steel, reinforced or prestressed concrete,
or timber members. :

[] STRUCTURAL STEEL DRAFTSMAN

C! REINFORCED CONCRETE DRAFTEN AN
0J PRESTRESSED CONGRETE DRAFTEN: AN
[J TIMBER CONSTRUCTION DRAFTSMAN

a i —
0

[[] PHOTOCARTOGRAPHER

Originates or revises topographical maps from surveying notes,
records, or aerial nhotogranhs, May work with field crew to
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compile original survey data or to locate natural or manmade
landmarks,

|
a

I:.l MAP DRAFTSMAN (CARTOGRAPHER, MAPPER, MAP MAKER)

Delineates topographical drawings, identifies and locates
roads, communities, structures, ar . installations. Analyzes
survey data and other records to determine location of
natural or manmade features. Studies legal records to estab-
lish boundary lines of specified areas. May originate or
revise maps related to commercial or industrial property.

(0 GEOLOGICAL DRAFTSMAN
[J TOPOGRAPHICAT, DRAFTSMAN

C
O

Con. 'any Name

Address

Respondent

Name Title

Would you be willing to participate in a more detailed survey scheduled
fc this summer, Yes [J No [J

i21
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Q‘FS{”/’ DRAFTING TECHNOLOGY STUDY
T 1969 -1970
{7 S _

Gencral Information Section

——— g e - e

«+ respondent T titbe .

ol

-:::- specialties represented

plant location {:-

it [

j Aeronautical Draftsman

D Architectural Draftsman
T

. Civil Draftsman

Computer Draftsman o Wé%/%/ﬂ‘w E}

Electrical Draftsman

[

i Foundry Draftsman

Map Draftsman

— M-~chanical Draftsman , | %/%ﬁ/[ﬂ%‘/%ﬂ D

D Tool Design Draftsman

j Plpmg Draftsman T /%/JW D
m Sheet Metal Draftsman 3 \K/ |
St to)-Glfa?

L:] Structural Diraftsman

[j Technical Iliustrator

[ ] Other - . d/@f’)% ’JM [ ]




10,

11,

12,
13.

14,

606

How many people are employ=ad by your company ? L .._~:]

How many employees are classified as drafting personnel? E_:]

How many women are employed in a drafting capacity?

When your COmpany recruits additional drafting personnel
is "Want Ag" advertising necessary? Yes D No D

Is "Want Ad" advertising for drafting personnel conducted:
Locally [7] Statewide [] Out-of-state [ ]

Does your company test applicants for drafting positions
to establish aptitudes or qualifications for employment? Yes D Neo D

Please indicate gne type of .ects used in testing program,

A. Reasoning abilitv % E. Verbal ability LJ
B. Numerical ability Other: (Please Specify)

C. Mechanical insight g F.
D. Spatial visualization G,

The minimum background required of your draftsmen;

A, No formal drafting training D D. Junior college drawing courses D
R. High school drawing cnurses D E. College drawing courses
C. Military service dftg, trairing D F. Other:;

Does your company Sponsor any type of required formal

training or on-the-job educational classes for drafting
personnel? Yes D No D
A. Formal classroom instruction C. Practical board work D
B. Programmed learning D. Other: : S

What specific instructional areas are covered by your company's OJT program?

Please list textbooks used in on-the-job training?
Text Author

How many hours per week are devoted to on-the-job training? I ,

Please specify the interval of time allotted for your company’s on-the-~jc -

aining program, N
tr 9 prog Years I..onths ‘Veeks Days —-

Is there a definite need in industry for graduates of 3 two-year
drafting technology program? Yes E] No r_]

123 .
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15, Does your ccmnany operate any type of apprenticeship
program for the accepting, counseling, and training of
drafting personne! at entry level? Yes D No D

16. Please specify the grade levels used by your company and the approximata
monthly salaries by code letter in each category,
txample: trainee, detailer, draftsman, designer, etc.

} . i Starting Average TiT.‘Z.ax;mum—-!
Jou Titles Salary | Salary | Salary CODE
REOBETATONT ALOREYT | A unde. sa00
1. A0 DO T | | B s400 to 567
2. HG R R B L ¢
3 C $567 to s734
:51. D $734 10 $900
' 6: - E Over $900
7.
— -

'7. Flease indicate in the fellowing chart the present number of draftsmen

employed in the relevant sreas, the projected drafting nzeds for two and
four years, and the appro..unate number of enipioyees that leave drafting
positions for #ny reason in one Year's time, (Yearly turnover)

—

Presently Projected Needs Yearly
Employad 2 Years | 4 Years Turnover

Aeronautical
Architectural
Computer

Civil

Electrical
Electronic
Electro~mechanical
Foundry

Map

Mechanical

PL.ng

Structural —
Technical (llustrator
Tool Design

—

18. Are students or graduates of junior college drafting
technology programs employed by your company, Yes D No D

19, How many credit hours of junior coilege instruction are

drafting employees required .o take to supplement your
Cumpany's on-the-job training program? [—:.:j.

124




20,

21,

22,

23,

24,

28,

26.

27.

28,

608

In which drafting technology specialties are drafting technology graduates
most proficient?_

e e —

In which drafting technology specialties are drafting technology graduates
least proficient? _ e —_ :

What is the approximate mileage from your company to the nearest state
suppcrted junior college or technological institute?

Under 5 [_] 5—158 IS-ZSB
25 -35 [ 35 - 45 Over 45
Have junior college representatives submitted requests to

your company for assistai.ce in planning curriculums for area
vocational programs? Yes DNoD

Do you think your company would he receptive to hosting _—
industrial field trips for technology classes? Yes DNO L]

Do you think your company would be receptive to participating
in worksheps to upgrade or implement junior college instruc-
tions? Yes [:]No D

Please list qualified company representatives who would be receptive to
serving as a guest lesturer, resource consultant, or in some advisory
c3pacity to local ju ior coilege technology programs.,

— —_— ——— —— e

~——— —————

Do you desire a summary of this research? Yes DNOD

Please attach to this wdestionnaire a copy of the "application
for employment" form used for drafting persornel. '

NQTE: In order to minimize the work load and to expedite the completion of

the information form, the other sections of this ‘nformation form have
been designed to pertain to definite areas of specialization and should
be completed by a "drafting specialist” for each specified area,

Please collect all s=ctions of the information form from the area
spezialists and return to:

HARRY W. WALSTON

DEPARTMENT OF ENGINEERING GRAPHICS
TEXAS A&M UHIVERSITT
COLLEGE STATION, TEXAS 77843

125
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GENERAL DRAFTSMAN~-These items are considered to be common to most areas
of drafting technology regardless of specialty. These are to be rated as they
relate to your particular area of specialization.

1. Use of scales
a, Decimal
b. Engineers
¢c. Architectural
e, M-tric

(AN
.

Use of dftg. machines, tiiangles, tools
3. Application of line conventions '
. @, Speed of execution

b. Skill of application

c. Skill in use of pencil

d. Inking skill

4. Use & treatmcnt of std. abbreviations
S. Ability to letter
a. Use mechanical lettering devices
b. Speed in lettering
c. Perfection in lettering

Ability to make freehand sketches
Understanding of multiview projection
Apply simplified drav-ing practices
Use geometric construction

a. Use of graphical math & vectors

wooNwNo,m

106. Application of dimensioning practices
a. Use of fractional dimensioning
b. Application of decimal methods
C. Specify tolerances & fits
d. Treatmer: of true positioning
e. Specify surface texture & finishes
f. Dimensic ing for numerical control

11. Knowledge of shop processes
a. Machine shr:p operations
b. Forge shop operations
c. Pipe shop operations
d. Weld shop operations

e. Electric shop operations




b g e

- mne:

;
L
i .

S g e e e

GENERAL DRAFTSMAN-~~Continued

12,

13,
14,
i§,

15,

17‘

18.

19,
20,
21,
22,

23,

Recognition of reproduction media

&
b,
C.
d.
e.

Blueprint - white line
Sepias ~ brown line
Diazo - blue line
Xerography - black line
Offset printing

012345678910

610

less
same

more

f. Van Dyke prints
g. Microfilm

Application of short cut dftg. methods
a. Use tracing grads & guides

b. Use drawing templates
Understand sections & vonventions
Use & treatment of auxiliary views

Use revolution for problem aolving
a., Determination of true lergth

b. True size of inclined su:“aces
c. Clarification of drawings

Solve developments & intersections

Representatior of threads « fasteners
a@. Use detailed representation

b, Use schematic representation

c. Use simplified representation

d. Application of welding symbols
e. Application of riveting symbols

Lay out working drawings

Preparation of assembly drawings
Ability to make drawing revisions
Jse models & mode! construction

a, For design analysis
b, For sales presentation

Ability to make pictorial drawings
2. Prepare exploded pictorials
b, Prepare isometric pictorials
c, Prepare dimetric pictorials

d. Prepare trimetric pictorials

€. Prepare oblique pictorials

f. Prepere perspective pictorials
g. Prepare renderings

127
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GENERAL DRAFTSMAN-~-Continued

, ’ o
{ﬁﬂTﬂ 2 £ S
9"

012345678910

24, Application of design processes . L o

a, For individual project ,.______j
b. For systems or group projects s e e e, I

[ e e e et o - o ot g e — .,,1

25, Develop charts, graphs, & nomograms
26, Lay out flow & critical path diagrams
27. Calculate & specify cams & gears

28. Problem solving by descriptive geometry
a. Plercing points of lines & planes
b. Dihedrel angles
C. Perpendicularity of lines/planes

STANDARDS--Please rate these standards as they pertain to your particular spe-

clalty. If relevant standards have not been provided, please specify and rate the

additional standard in the provided space. G e -
01234567 80 10|

. Use AISC Manual

. Use CRSI Manual

Use Smoley's Combined Tables

Use ASA Standards

a. USASI-Y 14.S Dimensioning & Tol,
b.

C.

b e

i ) N e
. o

Use SAE Standards
Use "Company Standards"

Use Sweet's Catalogs
Use Machinery Handbooks

R N On
L]

9. Use Military Standards
a,
b,
C.
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Drafting Technology Study

Acronautical Draffing Section
Respondent

- { -9 \
< : /\ ™~
\ : /

\ .
2 -/ P
< N ( . .".:.‘,,:' , / s >
~ ! / | // Ve
.’\'- \ ; L ! //' . ’,/"‘/\\
) ‘\\ L ‘.,- ..
S ] kY

[ C Information
- --3\ Form

1969 -1970

IN COOPERATION WITH. TEXAS EDUCATION AGENCY
® TEXAS ENGINEERING EXPERIMENT STATION & DEPARTMENT OF ENGINEERING GRAPHICS, TEXAS ABM UNIVERSITY
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AERONAUTICAL DRAFTSMAN -- Specializes in engineering drawings of develop-
mental or production aircraft, missiles, and ancillary equipment including launch
mechanisms and scale models of prototype aircraft, as planned by aercnautical

engineers, :
Jﬂﬂﬂ

less
same
more

1. Understanding of orthographic projection
8. Use simplified drafting practices
b. Orthographic conversion to isoretric
¢. Isometric conversion to orthographic
d. Knowledge of blueprint reading

2. Prepare engineering drawings from:
a. Freehand sketches
b. Scale drawings
c. Ccnstructed modely
d. Verbal/oral instructions

3. Solve trigonometry problems
4. Solve mechanism & kinematics problems
5. Understanding of dimensioning theory

6. Use geometric tolerances
3, Specify flatness
b. Specify straightness
c. Specify roundness
d. Specify cylindricity ’. N _ : .
e. Specify profile of any line - T
. Specify profile of any surface L '* o
9. Specify parallelism :
h. Bpecify perpendicularity .
. Specify angularity :
. Specify runout
. Opecify true position
. Specify concentricity
. Specify symmeatry

3 =

7. Understanding of shop practices
a. Specify heat treatment
b. Specify drilling operations
c. Representation of fasteners
1, Bolts
2. Rivets : ‘ » —
8. Use welding theory & symiology L : =

13 0 Woav
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AERONAUTICAL DRAFTSMAN -~ Continued

0 5

2 &S
- o f
20

9, Use datum planes

10, Prepare instrumentation drawings
11, Drafting for microfilm reproduction
12, Prepare sections & conventions : . .
13. Prepare auxiliary views, o dmE e

14, Use descriptive geometry
15, Bolve intersections
16, lLayout developments
a, Single~curved surfaces
b, Double-curved surfaces

L

NOTE: If relevant topics have not been provided, please specify and rate the
additional items in the provided space. This space may also be used
for your suggestions and comments,

ERIC 131
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Drafting Technology Study

Architectural Drafting Section
Responaent

[ " . Information

1
.. j Form e d
AN :
NS
( o ) ‘\\‘\_ ) ,‘“ff[\ '7
/ A
T . . 7/ "-.\
N /“ ‘ . . \‘.
A L ; : \\\\ N\
l 3
S~ i \,/"

1969 -1970

IN COOPERATION WiTH: TEXAS EDUCATION AGENCY
® TEXAS ENGINEERING EXPERIMENT STATION @ DEPARTMENT OF ENGINEERING GRAPHICS, (EXAS ABM UNIVERSITY

o . 32 17; ::' :
ERIC e

Full Tt Provided by ERIC.
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ARCHITECTURAL DRAFTSMAN -- Specializes in the delineation of the architec-
tural and structural features of any class of building and like structures,

il

0123456780910

less
same
more

1. Know history of architecture
a. Recugnition of architectural styles
2. Use architectural symbols

3. Architectural lettering skill
4, Understanding of orthographic projection

S. Preparation of architectural details
a, Site u'an details
b. Foundation plans & details
c. Floor plans
d. Elevations & sections
e. Framing plans & details

6. Knowledge of building codes

a. Ability to write specifications

b. Understanding of legal considerations

c. Detajl and inspect site preparation
1. Understand dredging operations
2. Detail & specify earthwork
3. Landscaping implications & plans
4, Detail industrial railroad layouts
Know moisture protection procedures
Use door, window & glass standards
Knowledge of industrial finishes
Knowledge of equipment arrangements
Knowledge of commercial furnishing
Understanding of mechanical systems
1. Electrical layouts
. Mechanical layouts
., lLayout conveying systems

- >a e o

*

W N

. Heating, cooling, plumbing dwgs. |
a. Isometric configurations -
b. Sheet metal & duct work

7. Knowledge & application of materials
a. Detail asphalt paving
b. Detail reinforced concrete
c. Detail prestressed concrete

d. Detail structural steel
e. Detail miscellaneous metals

133
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ARCHITECTURAL DRATTSMAN ~- Continued

10,
11,
12,

13.

14,

1S.

Understanding of area planning

617

less
same
more

8. Responsibility for interior planning
b. Responsibility for exterior planning

Use critical path schedules
8. Prepare planning phase

b. Prepare scheduling phase

C. Supervise crn-truction phases

Ability to prepare cost estimates

Ability to do st a~counting
Apply metlitse of p \ar construction

Preparation o. . “uies for plans

a., Calculatiug « .irg for schedules

b. Prepare beam & column schedules

c. Schedules for mechanical equipment

d. Door & window schedules

Familiarity with building trades
a. Prepare details for cast stone, etc.

b, Prepare details for masonry trades

C. Prepare details for misc. metals

d. Prepare details for carpentry

Preparation of presentation drawings

a. Use of non-perspective pictorials
b. Application of perspective drawings

1. Pseudo perspective layout
2, One-point “erspective layout

3. Two-point perspective construction|
4. Drawing three-point perspectives

c. Rendering skill of presentation dwgs,
1. Pencil treatment of pictorials

. Pen & ink techniques

. Wash techniques

. Water color rendering of pictorials

Tempera application to pictorials
Ink & Zip-a-tone techniques

Airbrush rendering of pictorials

OB DWW
L

Applications of shades & shadows

134
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Drafting Technology S tudy

Civil Drafting Section
Respandent |

\' ; /,\.,
. |
AN ! / Ve
.l..l./ " ! // .
‘ (\ ' v-‘:.f- Ve
i
[ - Information ‘~-\;\-~ S
R Form }
LT - - ’/ ' / "/ '

~
14
.-
g

1969 -1970

Il COOPERATION WITH. TEXAS EDUCATION AGENCY

e TEXAS ENGINEEPING EXPERIMENT STATION @ DEPARTMENT OF ENGINEERING GRAPHICS, TEXAS A&LM UNIVERSITY
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CIVIL DRAFTSMAN -- Drafts detailed constructio
files, and related maps and specification sheets
of highways

w W N -
L]

14,
15,

1

- .

17.
18.

19,

20,

Knowledge of elementary surveying
Route planning & layout

Use stero-plotter

Know & apply photogrammetry

Legal principles & boundary control

Use piping component symbols :
Use of structural properties for detailing
Use of civil materials for detailing

Graphical solution of statics problems
Ability io detail structural steel members
Sizing of structural components
Detailing reinforced concrete design
Ability to prepare project estimates

Prepare critical path schedules

Draw & arrange flow charts

Ability to make earthwork computations
Solve cut & fill problems

Lay out planimetric details

Preparation of plans for structures

a. Representation of bridge construction
b. Lay out highway plans & profiles

c. Drafting of drainage structures

d. LAy out platforms & industrial towers
e. Prepare drawings for  essels

f . Prepare drawings for power plante

g. Detail yard piping & storage

h, Lay out water & sewage systems

Understanding of blueprint reading
Knowledge of 1og drafting & symbols
Ability to lay out plats & traverses
Know!lcdge of basic architectural drawing
Use of color separation for drawings
Ability to write a technical report

i3g -

il

619

n drawings, topographical pro-
used in planning and construction
. river and harbor improvements, flood control, sewage and drainage
systems, and other civil engineering projects,

iess
1 Same
more

012345678910

ST
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CIVIL DRAFTSMAN -- Continued

less
same
more

910
26, Solve development & intersection prob.
a., Duct sizing
b. Horpers & conveycrs

27. Detailing construction sites
a., Residential site layout
b. Industrial sity layout
¢. Recreational <ite layout

NOTE: If relevant topics have not been provided, please specify and rate the
additional items in the provided spaces. This space may also be used
for your suggestions anc comments.
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Drafting Technology Siudy

Computer Drafting Seaction
Respondent

L N
N~
\\\‘
[""" T oo amsormation ]
..“:.....‘.ﬁ_f;\ Form ,
e B A

\
/,

TN

A L.

,'l . .\. K4
' ‘ \
; 3
t ‘/)

1969 -1970

IN COOPERATION WiTH, TEXAS EDUCATION AGENCY
® TEXAS ENGINEERING EXPERIMENT STATION o DE'A!!MEQ‘N.OF ENGINEERING GRAPHICS, TEXAS ALM UNIVERSITY
o

Y 5%

’
-




COMPUTER DRAFTSMAN -~ Plans program to set up and direct the operations of
numerically controlled drofting machines.

01234567891
1. General knowledge of drafting procedures | - : )
2, Understanding of machine shop practices

less
1 same
more

3. Working knowlczdge of FORTRAN

4, Working knowledge of APT
a. Binary control
b. Cartesian coordinate system
c. Principles of NC machine tools - ’ e L
d. Processing, writing, debugging NC : JE U A B BT

e e e —— e et o e e g 19 ot Sy - merseas

S. Use of cathode~-ray tube & light pen
6. Use of point-to-point programining

7. Use of flexowriter for tape preparation L E fj;:_' IR s

8. Programming of digital computers

a. Logical operation of digital computers

b. Flow charts

€. Sub-routine programming

d. Library proyramming

e. Fixed point calculations

f. Floating point calculations

g. Error analysis

h. Ceoding
1, Optimum _
2, Symbolic e+ e
3. Interpretive
4, Automatic

9, Automatic drafting operations
a. Scribing _

b. Plotting e
c. Lofting
d. Straight drafting _—

e. Computer-assisted designing

10. Use of digitizing machines
11, Digitizing from three-dimensicnal models |
12, Use of photogrammetric techniques
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Drafting Technology Study

Eleetrical, Electro - -mechanical |
& Llecfromc Brafting Sechon

Respondent

A T
o > ! ‘ /\\
\ | / ,
Y i . . "
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1969 -1970

IN COOPERATION WITH, TEXAS EDUCATION AGENCY
@ TEXAS ENGINEERING EXPERIMENT STATION @ DEPARTMENT OFf ENGINEERING GRAPHICS, TEXAS ARM UNIVERSITY

E&g 140 ’#b.



624

ELECTRICAL DRAFTSMAN [ Produces wiring and logic diagrams,
ELECTRONIC DRAFTSMAN (0 schematics and layout drawings uscd in
ELECTRO-MECHANICAL DRAFTSMAN () the manufacture, assembly, installation
and repair of electrical and electronic equipment, Solves mechanical and fabri~
cation problems through sketches and application of engineering theory.

'01234 67'3910

1, Ability to work from sketches

2., Understanding of dimensioning
a. For numerical control
b. Application of tolerances & fits
c. Surface texture & finishes

3. Use geometric tolerances
4, Knowledge of electrical codes & stds,

5. Use of electrical & electronic symbols
a, Use one-line diagrams
b. Preparation of block diagrams
c. Use schematic diagrams
d. Application to layout drawings : : ;
e. Prepare pictorial diagrams & dwgs., | i i

6. Understanding of Electronic Theory
a, Application of logic drawing
b. Use of cryogenic drafting
o, Drawing of microminiature circuits
d. Use integrated circuit layout
e. Preparation of printed circuit dwgs.

f . Knowledge of production processes

S e S ——and

7. Representation of electrical system for:
&, pPower systems
b, Conirol systems
c. Grounding systems
d. Lighting systems
e. Instrumc.tation systems
1. Bquipment arrangement drawings

2. Cabinet and panel design

8. Knowledge of architectural drawing

9. Know & apply structural drawing
10, Ability to program for computer
11. Requirements for microfilm reproduction
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Drafting Technology Study

Foundry Draffing Section
Respondent

!
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{

oo Information
Form

1969 -1970

IN COOPERATION WITH: TEXAS EDUCATION AGENCY
@ TEXAS ENGINEERING EXPLRIMENT STATION o DEPARTMENT OF ENGINEERING GRAPHICS, TEXAS ALM UNIVERSITY
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FOUNDRY DRAFTSMAN -~ Prepares drawings for castings which calls {or special
pattern making knowledge requiring attention to shrinking allowances and such
factors as minimum radii of fillets and rounds,

ol
®
B>
b
=)

1. Freehand drawing skill

2. General knowledge of pattern making
a., Draw & specify fillets « rounds

b, Draw & specify runouts

3. Working knowledge of forming processes

a, Casting methods

1. Understand die casting methods

2. Understand sand casting methods

3. Shell castings

4, Centrifugal castings

S. Investment castings

b. Forging processes

c. Welding theory & representation

4, Understandiny of machine practices

5. Knowledge of shop processes/operations

6. Represent threads & fasteners
7. Prepare dstail drawings

8. Prepare assembly drawings _ A i
9, Representation of gears, pulleys & drivesl’: &~ = - o oo L
0. Understanding of dimensioning practices [

il., Understand strength of materials e
12, Use simplified drafting practices

13, Preparation of pictorials
a., Prepare axonometric drawings
b. Prepare oblique drawings
c. Prepare perspectives

14, Solve intersections & developments

15, Construct charts, graphs & nomographs
16, Drafting for microfilm reproduction
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Drafting Technology Study

Map DBrafting Section
Respondent

. | RN i P //
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s ) Form } -
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MAP DRAFTSMAN O Delineates topographical drawings, identifies
MAPPER O and locates roads, communities, structures,
TOPOGRAPHER O and installations, Analyzes survey data and
CARTOGRAPHER ad legal records to determine location of natural
PHOTOCARTOGRAPHER [ or manmade features.
9 5
1 mgo
| e 88
_9__12_34 8§67 8910, 5w
1. Preparation of maps & charts I S

10.

13.
14,

15.
16.
17.

18,
19.
20.

. Prepare plats

. Prepare landscape maps

« Prepare cadastral maps

» Prepare topographic maps
Prepare hydrographic maps
Prepare engineering maps
Prepare highway plans & profiles
Prepare geological maps

Q0o 00O oo

Draw profiles & sections
Layout of contours
Freehand lettering skill for maps

Classify information for maps
Lay out traverses & surveys
Understanding of survey praclices

Ability to work from field notes
Use of mapping instruments
Use of symbols

Prepare map revisions

Preparation of maps by projections
@. Prepare mercator projections

b. Prepare gnomonic projections
C. Prepare lambert projections

Ability to use stero-plotter
Use photogrammetry

Prepare color separation for printing
Prepare diagrams & charts
Use well logging symbols

Prepare subsurface maps
Prepare mine & quarry maps
Detail site plans
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Drafting Techmnology Study

Mechanical & Tool Design Section
Respondent

‘ : R
= ‘\ ,," // 3
(I i_/ // A
\“"’*\\* e = "\“_;-‘ ’,‘3
Information \ i
F~rm —

1969 -1970
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® TEXAS ENGINEERING EXPERIMENT STATION ¢ DEPARTMENT OF ENGINEERING GRAPHICS, TEXAS ASM UNIVERSITY
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MECHANICAL DRAFTSMAN []]

630

]
i

Produces detailed working drawings or sche-
matics of machinery and mechanical devices,

TOOL DESIGN DRAFTSMAN [] -~ Specializes in plans for tool manufacturing,

1.

usually follows indicated designs and
specifications of tool designer.

Understanding of dimens:ioning

a. Application of tolerances and fits

b. Surface texture & finishes

Use geometric tolerances

a., Specify flatness

b. Specify roundness

c. Specify straightness

d. Specify cylindricity

e. Specify profile of any line

f. Specify profile of any surface

g. Specify paralielism

h., Specify perpendicularity

. Specify angularity

. Specify runout

Specify true position

i
i
k,
1. Specify concentricity
m., Specify symmetry

Solve intersectiorn & development proks.,

a. Duct layout & design

b. Duct sizing & calculating
Gear design & computations

a, Draw & specify spur gears

b. Draw & specify bevel gears

c. Draw & specify helical gears

d. Draw & specify worm gears

Cam calculation & design

Draw and design jugs & fixtures

Knowledge of architectural plans

Knowledge of structu.al drawing

Know electrical-electronics drafting

Apply elementary electrical principles

Prepare pipe drawings

Use of welding symbols

Use of simplified drafting practices




MECHANICAL DRAFTSMAN

-~ Continued

TOOL DESIGN DRAFTSMAN

14,
15,
16,

17.
18,

19,

20.
21,
z2,
23,

Knowleige of tool inspection procedures
Knowledge of cutting tool design
Knowledge of punch & die design

Knowledge of gage design fundamentals
Knowledge of elements of machine design
a. Use of power transmissions equipment | .

Specify manufacturing processes:
Ferrous & nonferrous metals

a.
b.
c.
d.
e,
f.

Preraration of casting drawings
Construct models for.design analysis
Solve mechanism & kinematics probs.
Drafting for microfilm reproduction

1, Gear drives

2. Chairn drives

3. Belt drives

4, Flexible shaft drives

Machining & cutting tools
Plastics

Automation

Numerical control

Wocod products

631

less
.| same
more

NOTE: If relevant topics have not been provided, please specify and rate the
- additional items in the provided space. This space may also be used
for your suggestions and comments.
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Drafting Techmnology Study

Piping Drafting Section
Respondent
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PIPING DRAFTSMAN -- Makes drawings for layout, construction, and operation
of oil fields, refineries and pipeline systems from field notes and rough or
detailed sketches and specifications,

less
same
more

012345678910
1., Use of piping specifications & materials [ % o

2, Use of piping components & symbols
a, Prepare single-line pipe drawings
b. Prepare double-line pipe drawings

3. Understanding of orthographic projection |°% i . .. . il

4, Use of simplified drafting practices A . :
5. Apply dimensioning practices TS SN DA

6. Understanding of basic electrical design
7. Understanding of basic instrumentation
a., Detail instrument & control lines

b. Detail control airline drawings
c, Detalil float control & alarm drawings [

B. Prepare architectural plans
a, Detail plot plans
b, Detail elevations

9. Specify structural components
a, Prepare structural steel specification
b. Prepare rebar specifications
c. Specification of prestressed concrete
d, Specify wood/timber construction

10, Abiljcy for basic structural detailing
a, Prepare structural steel details
b, Prepare reinforced concrete details
c, Prepare prestressed concrete details
d, Prepare wood/timber const, details

11, Use Smoley's Trig, Handbook

12, Lay out equipment arrangements for:
a, Power plants
b, Chemical plants
c. Industrial plants
d. High or low pressure systems
e, Conveyor systems

150




PIPING DRAFTSMAN -- Continued

13.
14,

15,

16,

17.

18,

19.

20,
21,
22,

Kneowledge of mechanical equipment
Calculate & lay out pipe grades

Representation of vessels

a. Prepare dwgs. for heat exchangers
b. Prepare drawings for towers

c. Prepare drawings for drums

d. Prepare drawings for tanks

e. Prepare drawings for furnaces

f. Prepare dwgs, for pressure vessels

Construct models

a. For design analysis

b. For arrangement analysis
c. For sales presentation

Preparation of drawings

a. Prepare dimetric pictorials

b, Prepare isometric pictorials

C. Prepare perspective drawings

d. Prepare developed pipe drawings
e. Prepare industrial layouts

Drafting of civil structures

a. Railroad layouts for industrial sites
b. Excavation detailing

¢c. Prepare drawings for dams & dykes

Preparation of nomographs

a. Use of critical path scheduling
b. Lay out flow diagrams

c. Prepare charts and graphs

Prepare cost & quantity estimates
Drafting for microfilm reproduction
Program for computer

151
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Drafting Technology Study

Sheet Mefal Drafiing Seciion
Respondent

1969 -1970

IN COOPERATION WITH: TEXAS EDUCATION AGENCY
® TEXAS EMGINEERING EXPERIMENT STATION @ DEPARTMENT OF ENGINEERING GRAPHICS, TEXAS AZM UNIVERSITY
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SHEET METAL DRAFTSMAN -- Prepares scale layouts of sheet metal parts for
Installation of conveyor systems, air conditioning, heating, or ventilating
equipment, Often required to mathematically establish the hcat loss or gain.
and volume capacities for conveyor or duct systems to determine equipment
specifications for structres. )

1.
2,

3.

DO NN NS
[ I )

9.
10.

11.
12,
13.
14,

15,

16.

Knowledge of general drafting methods
Ability to make freehand drawings

Solve developments & intersections
a. Lay out by shortcut methods
b. Parallel line development and layout
1. Lay out tee patterns
2, Lay out elbow patterns
3. Construct branches
4, Miter construction
c. Radial line developreit and layout
l. Use triangulation
2. Use sweeping
3. Use rollation

d, Layout combinations

Constructions of auxiliary views
Construction of true length diagrams
Use of revolution for problem solving
Utilization of templates

Dimension layouts

Knowledge of sheeting materials
Knowledge of forming processes
Knowledge of bend radii

Knowledge of edge-margin requirements
Use of forming tables

nowledge of stamping & tooling

Representation of clips & connectors
a. Draw & specify government clips
b, Draw & specify drive clips

c. Standing seam

Representation of seams and locks
a, Draw & specify riveted joints

b. Draw & specify notched joints
c. Draw & specify solder joints

d. Draw & specify welded joints

153&.—
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less
same
more
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SHEET METAL DRAFTSMAN -~ Continued

_more

17. Preparation of duct work drawings
a, Draw & specify rectangular systems
b. Draw & specify circular systems
c. Draw & specify offsets
d. Draw & specify elbows
e. Draw & specify transitions
f. Square-to-round transitions

NOTE:If relevant topics have not been provided, please specify and rate the

additional items in the provided space. This space may also be used
for your suggestions and comments,

18. Prepare designs for louver construction
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Drafting Technology Study

Structural Drafting Section
Respondent
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STRUCTURAL DRAFTSMAN -~ Piepares encgineering design and shop drawings for
structures employing structural steel, reinforced or prestressed concrete, or
timber members,

l. Knowledge of structural steel members

a, Bill of material preparation

b, Take-off procedures
c. Calculate weight of materials

d, Prepare cost & quantity estimates

2. Design of structural components

a. Structural steel

b. Reinforced concrete

C. Prestressed concrete

d. Wood/timber construction
3. Prepare structural details
a. Structural steel-

b. Reinforced concrete

c, Prestressed concrete

d. Wood/timber construction

W
[]

Knowledge of shop fabrication methods

(42}
.

Representation of structural fasteners

a. Symbolic representation of rivete

b. Symbolic representation of bolts

c, Use welding symbols

6. Use of stds, & recommended practices
8. Use AISC Standards

b, Use CRSI Standards

¢c. Use Smoley's Tables

d, Use AWS (welding) Standards

7. Use simplified drafting practices

8. Application of color coding on dwgs.

9. Truss detailing
10. Draw shear & moment diagrams
11, Sizing of beam connections

. Specify & detail seated connections

. Specify & detail framed connections

a
b

c. Specify & detail skewed connections
d. Specify & detail special connections

136
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STRUCTURAL DRAFTSMAN -- Continued

less
same
more

12, Use machine finish symbols

13, Calculate & specify tolerances

14, Solve mechanism & kinematics problems

15. Use architectural standards & symbols

16, Know piping components & symbols

17, Solve intarsection problems

18, Solve development problems

19, Nomograph construction & application

a. Frepare schedules

b., Use of calculations & charts

20, Program for computer

21, Requirements for microfilm reproduction

.22, Specify & detail anchor bolt plans
23, Specify foundation details

NOTE:If relevant topics have not been provided, please specify and rate the
additional items in the provided space. This space may also be used
for your suggestions and comments.
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Drafting Technology Study

Technical MHlustration Section
Respondent

~. ?
[-x . Information
. Form
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TECHNICAL ILLUSTRATORS -~ Specializes in illustrations for reproduction in
reference works, brochures, and technical manuals dealing with the assembly,
installation, operation, maintenance, and repair of machines, tools, and
equipment,

Ability to write a technical report
Ability to illustrate technical reports
Understanding of multiview projection

a,

Freehand technical sketching skill

4, Preparation of drawings

.
b.
C.

d.
e.

Prepare isor tric drawings
Prepare dimetric drawings
Prepare trimetric drawings
Parallel oblique drawings

Prepare angular oblique drawings

2

5. Preparation of perspective drawings

ae
b.
Ce

d.

Prepare one~point perspectives
Prepare two-point perspectives
Prepare three-point perspectives
Prepare pseudo perspectives

6. Prepare presentation drawings

a.
b.
Ce
d.
e.
fo
g.
h.

1.

Prepare pencil illustrations

Prepare pen & ink renderings
Prepare wash renderings

Prepare water color renderings
Prepare tempera renderings

Prepare airbrush renderings

Prepare ink & Zip-a~tone drawi.ngc
Prepare scratchboard illustrations
Prepare coquille board illustrations

7. Use of shades & shadows on drawings

8. Application of photoprinting methods

a.
b.
C.
d.

9, Application of silkscreening
10 Use doubltone (Craftint)

Knowledge of half-tone processes
Use color separation processes
Use photo retouching

Preparation of work for printing

PESVRORIH LN
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TECHNICAL ILLUSTRATORS ~~ Gontinued

11,
12.
13,

14,

15,
16,

17.

Advertising layout & design ability
Brochure design ability

Use of time saving devices

a, Lettering aids

b. Templates

c. Appliques (transfer films, etc.)

Knowledge of machine design

Knowladge of mechanisms & kinematics

Knowledge of art & design principles

Preparation of visual aids

a. Prepare transparencies & overlays

b. Prepare flip charts

C. Prepare photographic slides

d. Prepare display models

e. Prepare schematics & diagrams

NOTE:If relevant topics have not been
additional items in the provided
for your suggestions and comments.

643

provided, please specify and rate the
This space may also be used
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TECHNICAL ILLUSTRATION

STRUCTURAL

SHEET METAL

PIPING

MECHANICAL & TOOL DESIGN

MAP
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5 6 7 8 9 10 11 12

ELECTRITAL, ELECTRONIC, & ELECTRO-MECHANICAL
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A

3
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ELECTRO-MECHANICAL

ELECTRICAL, ELECTRONIC, & .

MECHANICAL & TOOL DESIGN
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TECHNICAL ILLUSTRATION
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SHEET METAL
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FOUNDRY
COMPUTER
CIVIL
ARCHITECTURAL
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AERONAUTICAL DRAFTSMAN -- Specializes in engineeiing drawings of develop-
mental or production aircraft, missiles, and ancillary equipment including launch
mechanisms and scale models of prototype aircraft, as planned by aeronautical

engineers,

1. Understanding of orthographic projection

a. Use simplified drafting practices
b. Orthographic conversion to isometric

'» C.
- do

Isometric conversion to orthographic

Knowledge of blueprint reading

2. Prepare engineering drawings from:

a,
b.
c.
d.

Freehand sketches
Scale drawings
Constructed models
Verbal/oral instructions

3. Solve trigonometry problems

4. Solve mechanism & kinematics problems
5. Understanding of dimensioning theory

6. Use geometric telerances
a. Specify flatness
b. Specify straightness
€. Specify roundness
d. Specify cylindricity
e. Specify profile of any line
f. Specify profile of any surface
g. Specify parallelism
h. Specify perpendicularity
1. Specify angularity
J . Specify runcit
k. Specify true position
1. Specify concentricity
m. Specify symmetry
7. Understanding of shop practices
a. Specify heat treatment
b. Specify drilling operations

c. Representation of fasteners
1. Bolts
2. Rivets
8. Use welding theory & symbology
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AERONAUTICAL DRAFTSMAN ~~ Continued

9., Use datum planes

10, Prepare instrumentation drawings
11. Drafting for microfilm reproduction
12, Prepare sections & conventions
13. Preparez auxiliary views.

14, Use descriptive geometry
" 15. Solve intersections
16. Layout developments
a. Single-curved surfaces
b. Double-curved surfaces

ARCHITECTURAL DRAFTSMAN -~- Specializes in the delineation of the architec~
tural and structural features of any class of building and like structures.

less
- same
more

1
1. Know history of architecture g
a. Recognition of architectural styles
2. Use architectural symbols
3. Architectural lettering skill
4. Understanding of orthographic projection

5. Preparation of architectural details
a. Site plan details
b, Foundation plans & details
¢. Floor plans
d. Elevations & sections
e. Framing plans & details

. 167
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ARCHITECTURAL DRAFTSMAN -~ Specializes in the delineation of the architec~
tural and structural features of &ny class of building and like structures,

r

2345878910

less
same
more

ad

6. Knowledge of building codes
a. Ability to write specifications
b. Understanding of legal considerations
c. Detail and inspect site preparation
1. Understand dredging operations
2. Detail & specify earthwork
3. Landscaping implications & plans
4. Detail industrial railroad layouts
Know moisture protection procedures
Use door, window & glass standards
Knowledge of industrial finishes
Knowledge of equipment arrangements
Knowledge of commercial furnishing
Understanding of mechanical systems
l. Electrical layouts
2. Mechanical layouts
3. Layout conveying systems
4. Heating, cooling, plumbing dwgs.
a, Isometric configurations
b. Sheet metal & duct work

= Ja o

7. Knowledge & application of materials
a. Detail asphalt paving
b. Detail reinforced concrete
C. Detail prestressed concrete
d. Detail structural steel
€. Detail miscellaneous metals .
8. Understanding of area planning
a. Responsibility for interior planning
b. Responsibility for exterior planning

9. Use critical path schedules
a. Prepare planning phase
b. Prepare scheduling phase
C. Supervise construction phases

0. Ability to prepare cost astimates

1. Ability tu do cost accounting
2. Apply methcds of modular construction

ERIC 168



RCHITECTURAL DRAFTSMAN -~ Continued

3. Preparation of schedules for plans

a. Calculating & sizing for schedules
b. Prepare beam & column schedules
¢. Schedules for mechanical equipment

d.

Door & window schedules

4, Familiarity with building trades

ad,
b.
-Co
d.

Prepare details for cast stone, ctc,
Prepare details for masonry trades
Prepare details for misc. metals
Prepare details for carpentry

S, Preparation of presentation drawings

a.
b.

Use of non-perspective pictorials
Application of perspective drawings

1. Pseudo perspective layout

2, One-point perspective layoui

3. Two-point perspective construction
4. Drawing three-point perspectives
Rendering skill of presentation dwgs.

1.

ONOMnN HWN
L]

CIVIL DRAFTSMAN -~-~ Drafts detailed construction drawings, topographical pro-
files, and related maps and specification sheets used in planning and construction
of highways, river and harbor improvements, flood control, sewage and drainage

Pencil treatment of pictorials

Pen & ink techniques

Wash techniques .

Whater color rendering of pictorials
Tempera application to pictorials
Ink & Zip-a-tone techniques
Afrbrush rendering of pictorials
Applications of shades & shadows

By

systems, and other civil engineering projects.,

1. Knowledge of elementary surveying
2. Route planning & layout

3. Use stero~plotter

4, Know & apply photogrammetry

Q

=750

10

E
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CIVIL DRAFTSMAN

1§,
16,
17.
18,

19.

20.
21,
22,
23.
24,
25,

26.

27.

Legal principles & boundary control

Use piping component symbols

Use of structural properties for detailing
Use of civil materials for detailing

Graphical solution of statics problems
Ability to detail structural steel members
Sizing of structur:l components
Detailing reinforced concrete design
Ability to prepare project estimates

Prepare critical path schedules

Draw & arrange flow charts

Ability to make earthwork. computations
Solve cut & fill problems

Lay out planimetric details

Preparation of plans for structures

a. Representation of bridge construction
b. Lay out highway plans & profiles

c. Draftirg of drainage structures

d. Lay out platforms & industrial towers
€. Prepare drawings for vessels

f. Prepare drawings for power plants

g. Detail yard piping & storage

h. Lay out water & sewage systems

Understanding of blueprint reading
Knowledge of log drafting & symbols
Ability to lay out plats & traverses
Knowledge of basic architectural drawing
Use of color separation for drawings
Ability to write a technical report

Solve development & intersection prob.
a., Duct sizing
b. Hoppers & conveyors

Detailing ccnstruction sites
a. Residential site layout
b. Industrial sity layout

c. Recreatiunal site layout

170
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COMPUTER DRAFISMAN ~- Plans program to set up and direct the operations of
numerically controlled drafting machines.

1. General knowledge of drafting procedures |
2., Understanding of machine shop practices
3. Working knowledge of FORTRAN

4., Working knowledge of APT
a. Binary control
b. Cartesian coordinate system
¢. Principles of NC machine tools
d. Processing, writing, debugging NC

S. Use of cathode-ray tube & light pen
6. Use of point-to-point programming
7. Use of flexowriter for tape preparation

8. Programming of digital computers .
a. Logical operation of digital computers
b. Flow charts '
¢. Sub-~routine programming
d. Library programming
e. Fixed point calculations
f . Floating point Calculations
g. Error analysis
h. Coding

1, Optimum

2. Symbolic
3. Interpretive
4, Automatic

9. Automatic drafting operations
a. Scribing
b. Plotting
c. Lofting
d. Straight drafting
e. Computer-assisted designing

10. Use of digitizing machines
11. Digitizing from three~dimensional models
12, Use of photogrammetric techniques
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ELECTRICAL DRAFTSMAN [J Produces wiring and logic diagrams,
ELECTRONIC DRAFTSMAN [L schematics and layout drawings used in
ELECTRO-MECHANICAL DRAFTSMAN [ the manufacture, assembly, installation
and repair of electrical and electronic equipment., Solves mechanical and fabri-
cation problems through sketches and application of engineering theory.

1. Ability to work from sketches

2., Understanding of dimensioning
a. For numerical control
b. Application of tolerances & fits
c. Surface texture & finishes

3. Use geometric tolerances
4, Knowledge of electrical codes & stds,

S. Use of electrical & electronic symbols
a. Use one-line diagrams
b. Preparation of block diagrams
c. Use schematic diagrams
d. Application to layout drawings
€. Prepare pictorial diagrams & dwgs.

6. Understanding of Electronic Theory
a. Application of logic drawing
b. Use of cryogenic drafting
¢c. Drawing of microminiature circuits
d. Use integrated circuit layout
e. Preparation of printed circuit dwgs.

f . Knowledge of production processes

7. Representation of electrical system for:
a., Power systems
b. Cortrol systems
c. Grounding systems
d. Lighting systems
e. Instrumentation systems
1. Equipment arrangement drawings

2, Cabinet and panel design

8. Knowledge of architectural drawing

9. Know & apply structural drawing
10. Ability to program for computer
11. Requirements for microfilm reproduction

o 179
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FOUNDRY DRAFTSMAN -- Prepares drawings for castings which calls for special
pattern making knowledge requiring attention to shrinking allowances and such
factors as minimum radii of fillets and rounds,

9.

100

11.
i2,

13.

14,

15.

16,
Q

Freehand drawing skill

General knowledge of pattern making

a. Draw & specify fillets & rounds

b, Draw & specify runouts

Working knowledge of forming processes

a. Casting methcds

1, Understand die castir.g methods

. Undarscand sand casting methods

2

3. Shell castings

4. Cenirifugal castings

5, Investment castings
b. Forging processes

c. Welding thecry & representation

Understanding of machine practices

Knowledge of shop processes/operations

Represent threads & fasteners

Prepare detail drawings

Prepare assembly drawings

Representation of gears, pulleys & drives}:

Understanding of dirensioning practices }:

Understand strength of materials
Use simplified drafting practices

Preparation of pictorials

a. Prepare axonometric drawings

b, Prepare oblique drawings
c. Prepare persnectives
Solve intersections & developments

Construct charts, graphs & nomographs
Drafting for microfilm reproduction '
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MAP DRAFTSMAN O Delineates topographical drawings, identifies
MAPPER O and locates roads, communities, structures,
TOPOGRAPHER ] and installations. Analyzes survey data and
CARTOGRAPHER O legal records to determine location of natural
PHOTCCARTOGRAPHER [ or manmade features.
o 5
1] 2 8 5
= g g
012345678910 S
1. Preparation of maps & charts L S S

3.
14,

1S.

a. Prepare plats

b. Prepare landscape maps

c. Prepare cadastral maps

d. Prepare topographic maps

e. Prepare hydrographic maps

f. Prepare engineering maps

g. Prepare highway plans & profiles
h, Prepare geological mags

Draw profiles & sections
Layout of contours
Freehand lettering skill ‘for maps

Classify information for maps
Lay out traverses & surveys
Understanding gf survey practices

Ability to work from field notes
Use of mapping instruments
Use of symbols

Prepare map revisions

Preparation of maps by projections
a. Prepare mercator rrojections

b. Prepare gnomonic projections
c. Prepare lambert projections

Ability to use stero-plotter
Use photogrammetry

Pirepare colcr separation for printing
Prepare diagrams & charts
Use well legging symbols

Prepare subsurface maps -
Prepare mine & quarry maps
ngCatail site plans
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MECHANICAL DRA, TSMAN [J -~ Produces detailed working drawings or sche-
matics of machinery and mechanical devices.

TOOL DESIGN DRAFTSMAN [

Specializes in plans for tool manufacturing,
usually follows indicated designs and
specifications of tool designer,

1.

5. Cam calculation & design

6. Draw arnd design jugs & fixtures

7. Knowledge of architectural plans

8. Knowledge of structural drawing

9. Know electrical-electronics drafting
10. Apply elementary elcctrical principles
11, Prepare pipe drawings

12, Use of welding symbols

13 Use of simplified drafting practices

Understanding of dimensioning

a.
b.

Use geometric tolerance .

a.
b.

m.

Solve intersection & development probs,

a,

Application of tolerances and fits

Surface texture & finishes

Specify flatness
Specify roundness

Specify straightness

Speciiy cylindricity

Specify profile of any line

Specify profile of any surface

Specify parallelism

Specify perpendicularity
Specify angularity

Specify runout

Specify true position
Specify concentricity

Specify symmetry

Duct layout & design

~d., Draw & specify worm gears

b. Duct sizing & calculating
Gear design & computations

a. Draw & specify spur gears

b, Draw & specify bevel gears

c. Draw & specify helical gears

175




659

MECHANICAL DRAFTSMAN

TOOL DESIGN DRAFTSMAN

14, Knowledge of tool inspection procedures
15. Knowledge of cutting tool design
16. Knowledge of punch & die design

17. Xnowledge of gage design fundamentals
18. Knowledge of elements of machine design
a. Use of powor transmissions equipment
1., Gear dr ves
2, Chain drives
3. Belt drives
4. Flexible shaft drives

19. Specify manufacturing processes:
a., Ferrous & nonferrous metals
b. Machining & cutting tools
c. Plastics
d. Automation
e. Numerical control
f. Wood products

20, Preparation of casting drawings

21. Construct models for design analysis
22, Solve mechanism & kinematics probs.
23, Draftinc fer microfilm reproduction

PIPING DRAFTSMAN -~ Makes drawings for layout, construction, and operation
of oil fields, refineries and pipeline systems from field notes and rough or

detai-led. ske.tches’ and spgcifications. © 1. .3 2567 B0 I(ﬂ

1. Use of piping specifications & materiais

2. Use of piping componenis & symbols

a. Prepare single-line pipe drawings

b, Prepare double-line ~1pe drawings
3. Understanding of orthographic projection

4. Use of simplified drafting practices
5. Apply dimensioning practices ®
6. Understanding of basic electrical design .
7. Understanding of basic instrumentation e
a. Detail instrument & control lines ®
'@

b. Detail control airline drawings
€. Detail float control & alarm drawings

RIC 176,




PIPING DRAFTSMAN

10,

11,
12,

13.
14,

15.

16,

Prepare architectural plans

a,
b,

Detail plot plans

Detail elevations

Specify structural components

a,

b. Prepare rebar specifications
c. Specification of prestressed concrete
d, Specify wood/timber construction

Prepare structural steel specifications

Ability for basic structural detailing

a, Prepare structural steel details

b, rrepare reinforced concrete details
c. Prepare prestressed concrete details
4, Prepare wood/timber const, details

Use Smoley's Trig. Handbook
Lay out equipment arrangements for:

a.
b.
c.
d.
e.

Power plants
Chemical plants
Industrial plants

High or low pressure systems

Knowledge of mechanical equipment
Calculate & iay out pipe grades

Representation of vessels

a., Prepare dwgs,., for heat exchangers
b. Prepare drawings for towers

c, Prepare drawings for drums

d. Prepare drawings for tanks

e, Prepare drawings for furnaces

f. Prepare dwgs, for pressure vessels

Construct models

a. For design analysis
b. For arrangement analysis
¢. For sales presentation

660
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PIPING DRAFTSMAN

17. Preparation cf drawings
a. Prepare dimetric pictorials
b. Prepare isometric pictorials
c. Prepare perspective drawings
d. Prepare developed pipe drawirgs
€. Prepare industrial layouts

18. Draftir; of civil structures
a. Railrcad layouts for industrial sites
b. Excavation detailing
Cc. Prepare drawings for dams & dykes

19, Preparation of nomographs
2. Use of critical path scheduling
b. Lay out flow diagrams
C. Prepare charts and graphs

20. Prepare cost & quantity estimates
21, Drafting for microfilm reproduction
?2. Program for computer

661

SHEET METAL DRAVISMAN -- Prepares scale layouts of sheet metal parts for

installation of conveyor systems, air conditioning, heating, or ventilating
equipment. Often required to mathematically establish the heat lo
and volume capacities for conveyor or duct systems to determine equipment

specifications for structures,

1. Knoivledge of general drafting met-hods
2, Ability to make freehand drawings

3. Solve developments & intersections

a. Lay out by shortcut methods

b. Parallel line development and layout
1. Lay out tee patterns
2. Lay out elbow patterns
3. Construct branches
4, Miter construction

c. Radial line development and layout
1. Use triangulation
2, Use sweeping
3. Use rollation

d. Layout combinations

178
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SHEET METAL DRAFTSMAN -

less

0123450678910

. Constructions of auxiliary views
Construction of true length diagrams
Use of revolution for problem solving
Utilization of templates

Dimension layouts

ONO 0D
.

9. Kaowledge of sheeting materials

10. Knowledge of forming processes

11. Knowledge of bend radii

12, Knowledge of edge-margin requirements
13, Use of forming tables

14. Knowledge of stamping & tooling

15, Representation of clips & connectors
a. Draw & specify government clips
b. Draw & specify drive clips
C. Standiny seam

16. Representation of seams and locks
a. Draw & specify riveted joints
b. Draw & specify notched joints
c. Draw & specify solder joints
d. Draw & specify welded joints

17. Preparation of duct work drawings
a., Draw & specify rectangular systems
b, Draw & specify circuiar systems
c. Draw & specify offsets
d., Draw & specify elbows
e, Draw & specify transitions
f . Square-to-round transitions

18. Prepare designs for iouver construction

STRUCTURAL DRAFTSMAN -~ Prepares eng.neering design and shop drawings for
structures employiig structural steel, reinforced or prestressed concrete, or
timber memibers,

1. Knowledge of structural steel members
a. Bill of material preparation
b, Take-~off procedures
c. Calculate weight of materials
d, Prepare cost & quantity estimates




STRUCTURAL DRAFTSMAN

Q.
b,
c.
d.

a,
L

200

a.
b,
c.

a.
b.
C.
d.

Design of structural éOmponents

Prepare structural details

Knowledge of shop fabrication methods
Representation of structural fasteners -

Use of stds, & recommended practices

01

Structural steel

2345678910

Reinforced concrete

Prestressed concrete

Wood/timber construction

Structural steel

Reinforced concrete

Prestressed concrete

Wood/timber construction

Symbolic representation of rivets

Symbolic representation of bolts

Use welding symbols

Use AISC Standards

Use CRSI Standards

Use Smoley's Tables

Use AWS (welding) Standards

~
0

9.
0.
11,

Use simplified drafting practices
Application of color coding on dwgs.

Truss detailing
Draw shear & moment diagrams
Sizing of beam connections

a.
b.
C.
d.
12,
13,
14,
15.

16,
17,
18,
19,

Spacify & detail seated connections

Specify & detail framed connections

Specify & detail skewed connections

Specify & detail special connections
Use machine finish symbols

Calculate & specify tolerances

Solve mechanism & kinematics problems g

Use architectural standards & symbols

Know piping components & symbols

Solve intersection problems

Solve development problems

Nomograph construction & application

a. Prepare schedules

b. Use of calculations & charts

180




STRUCTURAL DRAFT3SMAN

20.
21,
22,
23.

Program for computer

Requirements for microfilm reproduction
Specify & detail anchor bolt plans
Specify foundation de.ails

664
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“‘?'.‘345678910

A & e e e e,

less

+ Same
more

TECHNICAL ILLUSTRATORS -- Specializes in illustrations for reproduction in
reference works, brochures, and technical manuals dealing with the assembly,
installation, operation, maintenance, and repair of machines, tools, and

equipment,
1. Ability to write a technical report
2, Ability to illustrate technical reports
3., Understanding of multiview projection
a. Freehand technical sketching skill
4, preparation of drawings
a. Prepare isometric drawings
b. Prepare dimetric drawings
c. Prepare trimetric dravrsings
d. Parallel oblique drawings
e. Prepare angular oblique drawings
5. Preparation of perspective drawings
a. Prepare one-point per: .ectives
b. Prepare two-point perspectives
* c. Prepare three-point perspectives
d. Prepare pseudo pers: »ctives
6, Prepare presentation drawings
a. Prepare pencil illustrations
b. Prepare pen & ink renderings
c. Prepare wash renderings
d. Prepare water color renderings
e. Prepare tempera renderings
f « Prepare airbrush renderings
g. Prepare ink & Zip-~a-tone drawings

h.
i.

Prepare scratchboard illustrations
Prepare coquille board illustrations

123456780910




TECHNICAL ILLUSTRATORS -- Continued

11,
12,
13,

14,
15,
16.

17.

Use of shades & shadows on drawings
Application of photcprinting methods
a. Knowledge of half~tone processes
k. Use color saparation processes

c. Use photo retouching

d. Preparation of work for printing

Application of silkscreening
Use doubltone (Craftint)

Advertising layout & design ability
Brochure design ability

Use of time saving devices

a. Lettering aids

b. Templates

c. Appliques (transfer films, etc.)

Knowledge of machine design

Knowledge of mechanisms & kinematics

Knowledge of art & design principles

Preparation cf visual aids

a. Prepare ‘ransparencies & overlays
b, Prepare flip charts

c. Prepare photographic slides

d. Prepare display models

e. Prepare schematics & diagrams

665




666

MEDIAN SALARIES OF JOB CLASSIFICATION LEVELS

Levels of Job

Classifications Starting Average Maximum
1 $439,76 $547,12 $670.15
1 409,63 525,25 622,67
2 501,39 657 .46 775,50
| 381,58 483,50 539,17
2 497.16 614,71 698,84
3 648,68 755,28 873.08
1 378,33 426,09 483,50
2 488,56 571,91 641,71
3 584,58 €57.46 778,50
4 671,38 771,73 894,81
1 371,43 436,11 496,68
2 474,71 542,44 589,77
3 532,62 615,71 721.15
4 646,52 711,73 826,76
5 740,92 830.83 ~—-

1 375,00 431,82 477 .08
2 468.32 498,68 541,95
3 532,21 577 .44 674,36
4 642,15 696,04 750,50
5 717 ,30 745,86 889,62
6 789,33 830.83 ~——-

1 383,33 375.00 475,00
2 441,75 533,60 500,00
3 466,80 594,83 662.43
4 519,28 674,36 767.20
5 662,43 692,25 828,86
6 692,25 858.50 —-——-

7 783.80 858.50 ~——-

183
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FORMULA USED IN CALCUIATING MEDIANS

(-g-— -F) i
f

Mdn =1 +

=400 + (21 - é?) (168)

=400 + _(5.)_%1;@)_

= 840
= 4 4
00 21

= 400 + 40 = 440

Where
= lower limit of class interval containing median

n = number of observations

F = cummulative frequency up to class interval
containing median

f = frequency within the class interval containing
median

i = class interval size = 168

A
£X)
[T
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APPENDIX D -~ Planning Forms

Enrollment Estimation
Specialty Program Selection
Specialty Course Selection
Summary of Course Offerings
Specialty Courses of Study
Staffing Estimation

Drafting Room Estimation
Drafting Room Equipment
Offices and Equipment
Visual-Aid Equipment |
Teaching Aids

Facilities Cost Summary
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FORM 1I-B~-1

ENROLLMENT ESTIMATION*

IF YOU ARE PLANNING ™ NEW SCHOOL, complete this form to
estimate D & DT program enrollment.,

Estimated Total School Enrollment . . . o o o o & o __ (Y1)

Estimated Vocational-Technical Enrollment
(.325 of line (1) ) _(2)

Estimated D & DT Program ..nrollment
(.139 Of line (2) ) ° ° ° [ [ ) ° ° ° ° ° . ';3)

Summary of Estimated Enrollments:
Estimated D & DT Enrollment frecm line (3) « « o o « . (A)
Estimated Vocational-Technical Enrcllment

from line (2) e ® ® ® 9 ® © o & ¢ e o e e e e e -~ (B)

Estimated Total Enrollment from line (1) . . . . . . . (C)

TURN TO PAGE 18 for a discussion of curriculum development.

*See Section I1I-A for source of prediction criteria.
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FORM 11-B-2

ENROLLMENT ESTIMATION*

IF YOU ARE ADDING A VOCATIONAL-TECHNICAL PROGRAM TO YOUR
SCHOOL, complete this form to estimate D & DT program enrollment,

Present Total School Enroliment v o =+ o o o o o o . (1)

Estimated Vocational-Technical Enrollment
('481 Of line (1) ) . . ] . . [} . [} [} . . ] (2)

Estimated D & DT Enrollment
(. 139 Of line (2) ) [} [} ] [} [ [} [} [} [} [} [} [} . n (3)

Estimated Total Enrollment After Adding Vocational-
Technical Program (sum of lines (1) and (2) ) . . .- (4)

Summary of Estimated Enrollments:

Estimated D & DT Eniollment from line (3) . . . . . . (A)

F=timated Vocational-Technical Enrollment
from line (2) ) ) ° [ L] [} [ ) [} [} [ L] [ ° [ [ [ — - (B)

Estimated Total Enrollment fromline (4) . . .« « « . . (C)

TURN TO PAGE 18 for a discussion of curriculum development.
. \\
\

'
t

* See Section III-A for source of prediction crite‘ria.
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FORM II~-B-3
ENROLLMENT ESTIMATION*
IF YOU ARE ADDING A D & DT PROGRAM TO YOUR EXISTING

VOCATIONAL-TECHNICAL PROGRAM, complete this form to
estimate D & DT enrollment.

Present Total SChool Enrollment . o o o o o = o o o __ (1)
Present Vocational-Technical Enrollment « . o & o . _____ (2)
Estimated D & DT Enrollment (.161 of line (2) ) . . . ________ (3)

Estimated Vocational-Technical Enrollment After
Adding D & DT Program (su:m of lines (2) and (3)

A4

(4)

Estimated Total Enrollment After Adding D & DT
Program (sum of lines (1) @ (3) )e o o o o o o o (5)

Summary of Estimated Enroilments:

Estimated D & DT Enrollment fromline (3) ., . . . . . (2)
Estimated Vocational-Technical Enrcllment

from line (4) L ] [ ) [ [ [] N [ ) [ [ 2 L ] [ L ] ® [ [ [ ] ® - (B)
Estimated Total Enrollment fromline (5) . ¢ . o . o . (C)

TURN TO PAGE 18 for a discussion of curriculum development,

- - - e,

-~

*See Section I11-A for source of prediction criteria.

i88




672

FORM I1-C-1
SPECIALTY TYPE SELECTION

(Number of specialty draftsmen employed
in Texas industrial regions¥)

Q
TYPES OF DRAFTSMEN REGION (See map, page 28 ) o) % o
Check those (Circle those which apply) =3 ,5_3, %
FW“"“ 2pplY) 1 2 3 4 5 6 &8 §$
] Aeronautical 0 7 0 0 4 68
(3 Architectural 20 100 32 5 24 113
O Civil 48 154 3 25 19 273
i Bl~ectrica1 | 36 50 4 6 12 130
] Electro-Mechanical 40 349 38 0 12 149
[ Electronic 0 109 10 0 4 25 H
O Mapping 15 .8 54 21 72 18).
] Mechamcal 57 643 18 20 11 286 Li
O -Cﬁil & Gas (Piping) 27 20 0 12 16 380
(| Stl;uctural 30 134 77 11 23 352
[ Technical Illustration]| 1 118 8 0 g 72
O To§1 Design 1 96 5 5 10 27

*Based upon a survey of 322 industrial firms.




FORM II-C-2A

NON-DRAFTING COURSES RECOMMENDED
IN ADDITION TO BASIC CORE COURSES

673

Courses
Symbols in this form T
indicate the following: > o
> 8 =5 9
O Required Couwrses o _8: —g = §
O Recommended & |a(e| |[<|E|° @
Electives 2 ol |=l<a AR = g
5 £ 9| Ol |=| 8|5 3
A o) | o —1 O
) ol <=l BIEIO la]T
Q ) —|l o o — <<
o, Z‘ wnl| @l-= -l el o (7] 0
_ Check those wlgl . |vl 5|0 g.E‘SSBE,Em
selected) olzIsgl3 5252 3% 5152
S HE S EREEBEEEE R E
: £l Q ol 31951 8|o|=~|0 3
) Drafting Specialty &£|0|@ £10| 2@ a|<2|0| & (O F=+
[J Aeronautical O Oo|0|0 T
[ Architectural O C [s) &)
(O CcCivil O o| |0|0 ®)
] Electrical ®) o
[]] Electro~-Mechanical O] olofoc] [Ojojo
[[] Electronic O] |© (&)
[J Mapping ocC! | O] [O|O o
[0 Mechanical oI 0|0
[ Oil & Gas (Piping) s ) e O (o)
[] Structural o O 10|0IO
[ Technical Illustration [O]| |00 O @)
[ Tool Design *][e][e) Q0
[ Summay I N IO Y Y A L I I I A

i

an
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FORM II-C-2B

DRAFTING COURSES RECOMMENDED
IN ADDITION TO BASIC CORE COURSES

Courses
=
o
()
Symbols in this form =
indicate the following: = o o
al o 2 o E
O Required Courses h=f e ol e
o] 0 -t IR
O Recommended I BIQIR & |.la
Electives = IARAE et ol 512
R E R e
— i | veet | et ot 1 Sd
- 81515151210 (EI5 B |82
Check those 51BI5133|2|28|=|”| sl 8
selected) 2l=lsl 82 8l2] 8« 8 5|s
olel 35|l s|olL]| @3]+ Q‘!
5/O|5| 8] 9| o|le| 3|8 B8
Drafting Specialty <|2|A| e = |O| 2O |B| & a2 |B
| ] Aeronautical (o) o| |o ojo| |0
Architectural Q1I0ICIO Ol |0
] Ciwvil 00| O] |19 19] |O]
L] Electrical O O Q| [Olo] O
[l Electro-Mechanical Q oo 0|00
{T] Electronic O Ol |10|0] O O
[ Mapping o] [0O] O] O] 10
' [[] Mechanical O 0|0 00O
] Oil & Gas (Piping) o OlO] 0] |C;
[J Structural 0|0} |O O] Joj|C;
Technical Illustration [QO|O] [C|O O O
. Tool Design Q [®][e] [@]]e)
{ Summary I Y O O IO O N
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FORM I11-C-3
Summary of Course Dfferings

(Supply the appropriate courses from FORMS II-C-'ZA
and II-C-2B in the blank spaces.)

Communicative Arts:

Required: Composition & Rhetaric
Technical Writing

Electives:

Basic Sciences

Required: Physics I--Statics & Mechanics
Physics II-~-Heat, Light & Electricity

Electives:

Mathemati.cs:

Required: College Algebra
Trigonometry

Electives:

193
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FORM II-C-3~-Continued

Engineering Technology:

Required: Manufacturing Materials & Processes
Shop Practice

Electives:

Humanities, Business, Social Studies:

Required: Orientation

Electives:

Health & FPhysical Education:

Required: Health & Physical Education 1
Heali.. & Physic~1 Education 11

Elecilves:

ERIC 193




Drafting:

Rejuired:

BEleatives:

677

FORM IlI-C-3-~Continued

Basic Drafting
Machine Drafting |

Building Coustruction Drafting I
Descriptive Geomletry
Electrical & Electronic Drafting
Structural Drafti 1

P

194
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FORM I1-C-44

Job Title: Aeronautical Draftsman

Job Description; Performs duties of Draftsman I, specializing in
drafting engineering drawings of developmental or nroduction

airplanes and missiles and ancillary equipment, including launch
mechanisms and scale models of prototype aircraft, as planned by

Aeronautical Engineer.

Percent of total drafting perscnnel surveyed in Texas who are

employed in the above capacity (1969): 1.7%

Suggested Course of Study:

First Semester

Composition and Rhetoric (3-0) 3*
College Alge'.ra (3-9) 3
Orientation (2-0) 2
Manufacturing Materials and Processes (3-0) 3
Basic Drafting (2-4) 3
Building Construction Drafting I (2-4) 3
Physical Educatic - 1 R
TOTAL (15-8) 17
Second Semester
Technical Writing (3-0) 3
Trigonometry (3-0) 3
Shop Practice (2-4) 3
Machine Drafting (2-4) 3
Descriptive Geometry (2-4) 3
Aeronautical Technology (3-0) 3
Physical Education II R _
(15-12) 18

*Thes~ figures are initerpreted as 3 clock hours lecture and
o”ero clock hours laboratory per week; 3 credit hours.

195"




FORM 11-C-4A--Continued

Third Semester

Physics 1

Electrical and Electronic Drafting
Structural Drafting I

Technical Illustration I

Scisnce or Math Elective:

TOTAL

Fourth Semester

Physics 11
Aeronautical Drafting
Social Studies Elective:

General Elective:

General Elective:

TOTAL

196

(3-4) 4
(2-4) 3
(2-4) 3
(2-4) 3

(3-0) 3
(12-16) 16
(3-4) 4

(2-4) 3

(3-0) 3

679
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FOKM II-C-4B

Job Title: Architectural Draftsman

Job Description: Performs duties of Draftsman I by planning artistic
architectural and structural features of any class of buildings and
like structures: Sketches designs and details, using drawing
instruments, Makes engineering computations involved in the
strength of material, beams, and trusses. Estimates quantities
needed for project and computes cost. Makes freehand drawings

of proposed structure when necessary to clarify plans. May
specialize in planning architectural details according to structural
materials used as Tile and Marble Draftsman,

Percent of total drafting personnel surveved in Texas who are
employed in the above capacity (1969): 6.3%

Suggested Course of Study:

First Semester

(Common to all areas; see FORM II-C-4A,
Aeronautical Draftsman, page 44 .)

Second Semester

Technical Writing {(3--0) 3
Trigonometry (3-0) 3
Shop Practice (2-4) 3
Machine Drafting ' (2-4) 3
Descriptive Geometry (2-4} 3
Surveying (3-0) 3
Physical Education II. : _ R
: TOTAL (15-12) 18

187



FORM lI1-C-4B-~Continued

Third Semester

Physics 1

Electrical & Electronic Drafting
Structural Drafting I

Technical Illustration 1
Science or Math Elective:

TOTAL

Fourth Semester

Physics 11
Technical Illustration I1

Building Construction Drafting II
Social Studies Elective:

General Elective:

TOTAL

o - 198

(3-4) 4
(2-4) 3
(2-4) 3
(2-4) 3

(3-0) 3

(12-16) 16

(3-4) 4
(2-4) 3
(2-4) 3

(3-0) 3

( ) 3

(

) 16

681
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FORM II-C-4¢C

Job Title: Civil Draftsman

Job Descriptig_r_l: Drafts detailed construction drawings, to_oographicai
profiles, and related maps and Specification sheets used in planning
and C€onstruction of highways, river and harbor imorovements, flood
control, drainage, and other cjvi] engineering Projects, performing
duties ag described under Draftsman I: bplots Maps and chartg
showing profiles and Cross Sections, indicating relation of topo-
graphica] contours andg elevations to buildings, retaining walls,
tunnels, Overhead POwerlines, ang other Structures, Drafts detailed
drawings of structures and installations, such as roads, Culverts,
fresh Water supply and Sewage disposga] Systems, dikes, wharfs,
and breakwaters. Computes volume of tonnage of éxcavations and
fills, and prepares graphs and hauling diagrams used in earthmoving
Operations, May accompany Survey crew in field to locate grading

Percent of total draftin persornnel] Surveyed in Texas'who are
~9--——-..‘--~—-—--Y_._:“-—-——.__~_-~
employed in the above caoacitx (l969): 11.1%

Suggested Course of Studz:

First Semester

(Common to all areas; see FORM II-C-~4qn
Aeronautica] Draftsman, pPage 44,)

199




FORM I1-C~4C~-Continued

Second Semester

Technical Writing-
Trigonometry
Shop Practice
Machine. Drafting
Descriptive Geometry
Surveying
Physical Education 1I
TOTAL

Third Semester

Physics 1

Electrical & Electronic Drafting
Structural Drafting I

Map & Topographic Drafting
Science or Math Elective:

TOTAL

Fourth Semester

Physics 11
Structural 11
Social Studies Elective:

General Elective:

General Elective:

TOTAL

200

(3-0) 3
(3-0) 3
(2-4) 3
(2-4) 3
(2-4) 3
(3-0; 3
R
(15-12) 18

(3-4) 4
(2-4) 3
(2-4) 3
(2-4) 3

_(2-0) 3

(12-16) 16

(3-4) 4
(2-4) 3

(3-0) 3
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FORM I[I-C~4D

Job Title: Electrical Draftsman

Job Description: -Performs duties of Draftsman I in preparing
electrical equipment working drawings and wiring dlagrams used

by counstruction crews and repairman who erect, install, and repair
electrical equipment and wiring in powerplants, industrial establish-
ments, commercial or domestic buildings, or electrical distribution
systems,

Percent of tctal drafting personnel surveyed in Texas who are
employed in the above capacity (1969): 5.1%

Suggested Course of Study:

First Semester

(Common to all areas; see FORM I1~-C~4A,
Aeronautical Draftsman, page 44.)

Second Semester

Technical Writing 3-0) 3
Trigonometry (3-0) 3
Shop Practice , (2-4) 3
Machine Drafting (2-4) 5
Descriptive Geometry (2-4) 3
Electronic Technology (3-0) 3
Physical Education II R
: TOTAL (15-12) 18



FORM II-C-4D-~Continued

Third Semester

Physics 1

Electrical & Electronic Drafting
Structural Drafting 1

Machine & Tool Drafting
Science or Math Elective:

TOTAL

Fourth Semester

Physics 11
Piping Drafting
Social Studies Elective:

General Elective:

General Elective:

TOTAL

202

(3-4) 4
(2-4) 3
(2-4) 3
(2-4) 3

(3-0) 3

(12-16) 16

(3-4) 4
(2-4) 3

(3-0) 3

6835



686

FORM I1I1-C-4E

Job Title: Electro-Mechanical Draftsman

Job Description: (No formal job description is given in the Dictionary
of Occupational Titles; however, many industrial respondents
classified their drafting personnel in this category, It is suggested
that the job descriptions for the Electrical Draftsman, FORM II-C~-4D
Electronic Draftsman, FORM 1I-C-4F, and Meckranical Draftsman,
FORM II-C-4H, be used as a guide.)

Percent of total drafting personnel surveyed in Texas who are
employed in the above carpacity (1969): 12.5%

Suggested Course of Study:

First Semester

(Common to all areas; see FORM 11-C~4A,
Aeronautical Draftsman, page 44 .)

Second Semester

Technical Writing (3-0) 3
Trigonometry (3-0) 3
Shop Practice (2-4) 3
Machine Drafting (2-4) 3
Descriptive Geometry ‘2-4) 3
Electronic Technology ' (3-0) 3
Physical Education II L R
TOTAL (15-12) 18

203
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FORM II-C-4E~-Continued

Third Semester

Physics I (3~4) 4
El=ctrical & Electronic Draftin (2-4) 3
Structural Trafting I : , (2~4) 3
Technic ‘ustration I (2-2) 3
Analytic Geometry (3-0) 3
TCOTAL (12-16) 15

Fourth Semester

Physics I ‘ (3-4) 4
Machine & Tool Drafting ‘ (2-4) 3
Social Studies Elective:

(3-0) 3

General Electives
( )3

General Elective:
A )3

TQTAL ( ) 16

204
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FORM 1I1-C-4F

Job Title: Electronic Draftsman

Job Description: Drafts wiring diagrams, schematics, and layout
drawings used in manufacture, assembly, installation, and repair

of electronic equipment, such as television cameras, radio transmit-
ters and receivers, audioamplifiers, computers, and radiation
detectors, performing duties as described under Draftsman I.

Drafts layout and detail drawings of racks, panels, and enclosures.
May conduct service and interference studies and prepare maps and
charts related to radio and television surveys. May be designated
according to equipment drafted as Radio Draftsman (radio & tv broad.).

Percent of total drafting personnel surveved in Texas who are
employed in the above capacity (1969): 3.1%.

Suggested Course of Study:

First Semester

(Common to all areas; see FORM II-C-4A,
Aeronautical Draftsman, page 44.)

Second Semestex:

Technical Writing (3-0) 3
Trigonometry (3-0) 3
Shop Praciice _— (2-4) 3
Machine Drafting ' (2-4) 3
Descriptive Geometry : (2-4) 3
Electronic Technology (3-0) 3
Physical Education 11 R
' . TOTAL (15-12) 18




FORM II1-C-4F~-Continued

Third Semester

Physics I

Electrical & Electronic Drafting
Structural Drafting I

Technical Illustration I

Science or Math Elective:

TOTAL

Fourth Semester

Physics II
Sheet Metal Drafting
Social Studies Elective:

General Elective:

General Elective:

TOTAL

(3-4) 4
(2-4) 3
(2-4) 3
(2-4) 3

(3-0) 3_

(12~16) 16

(3-4) 4
(2-4) 3

(3-0) 3

( ) 16
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FORM 11-C-4G

Job Title: Map Draftsman

Job Description: Draws maps of cities, counties, States, and other
areas showing location and identity of roads, communities,
commercial or industrial structures and installations, political
boundaries, and other features, performing duties as described

under DraftsmanI: Analyzes survey data, reference maps, and
other records to determine location of features, such as primary

or secondary roads, overhead nowerlines, underground oipeiines,

oil wells, and railrcad tracks. Studies deeds, leases, statutes,

and other legal records to establish boundary lines of cities,
boroughs, States, counties, districts, regions, and other politically,
socially, or economically determined areas. May originate and
revise maps related to commercial or industrial property or contracts
and be designated Records Craftsman. Maps concerned with
representation of topographical or subsurface geological data ara
drawn by Geological Draftsman {petrol. production) and Topographical
Draftsman,

The above description also fits the following titles: Cartographer,
Map Maker, Mapper.,

Percent of total drafting personnel surveyed in Texas who are
employad in the above capacity (1969): 7.7%

Suggested Course of Study:

First Semester

(Common to all areas; see FORM II-C-4A,
Aeronautical Draftsman, page 44 .)




FORM I1I1-C-4G--Continued

Second Semester

Technical Writing
Trigonometry
Shop Practice
Machine Drafting
Descriptive Geometry
Surveying
Physical Education 11
TOTAL

Third Semester °

Physics 1

Electrical & Electronic Drafting
Structural Drafting I

Technical Illustratic

Science or Math Ele

TOTAL

Fourth Semester

Physics I1
Map & Topographic Drafting
Social Studies Elective:

General Elective:

General Elective:

‘ TOTAL

Laei v e

208

(3-0) 3
(3-0) 3
(2~-4) 3
(2-4) 3
(2-4) 3
(3-0) 3

R
(15-12) 18

(3-4) 4
(2-4) 3
(2-4) 3
(2-4) 3

(3-0) 3
(12-16) 16
(3-4) 4

(2-4) 3

(3-0) 3
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FORM I1I1-C-4H

Job Title: Mechanical Draftsman

Job Description: Performs duties of Draftsman I specializing in
drafting detailed working drawings of machinery and mechanical
devices, indicating dimensions and tolerances, fasteners and joining
requirements, and other engineering data. Drafts multiple-view
assembly and subassembly drawings as required for manufacture

and repair of mechanisms,

Percent of total drafting personnel surveyed in Texas who are
employed in the above capacity (1969): 22.0%

Suggested Course of Study:

First Semester

(Common to all areas; see FORM II-C -4A,
Aeronautical Draftsman, page 44.)

Second Semester

Technical Writing (3-0) 3
Trigonometry (3-0) 3
Shop Practice (2-4) 3
Machine Drafting (2-4) 3
Descriptive Geometry (2-4) 3
Computer Programming (3-0) 3
Physical Education 11 : R
TOTAL (15-12) 18

B — it motmimabrhe, <
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FORM II -C~-4H~-Continued

Third Semester

Physics 1 (3-4) 4
Electrical & Electronic Drafting (2-4) 3
Structural Drafting I (2-4) 3
Technical Illustration I (2-4) 3
Analytic Geometry (3-0) 3
TOTAL (12-16) 16

Fourth Semester

Physics 11 ' (3-4) 4
Machine & Tool Drafting (2-4) 3
Social Studies Eiective:

(3-0) 3

General Elective:
( )3

General Elective:
. £ ).

TOTAL ( ) 16

210, .
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FORM II-C-4I

Job Title: Oil & Gas (Piping) Draftsman

Job Description: Drafts plans and drawings for layout, construction,
and operation of oil fields, refineries, and pipeline systems from
field notes, rough or detailed sketches, and specifications:

Develops detail drawings for construction of eguipment and structures,
such as drilling derricks, compressor stations, gasoline plants,
frame, steel, and masonry buildings, piping manifolds and pineline
systems, and for manufacture, fabrication, and assembly of

machines and machine parts. Prepares maps of pigeline systems

-and oil and gas locations, using fieid survey nct*es ar.d aerial

photographs. May draft tonographical maps, cr develop maps to
represent geological stratigraphy and locations of oil and gas
deposits, using geological and geophysical prospecting and surveying

.data,

Percent of total drafting personnel surveyed in Texas who are

employed in the above capacity (1969): 9.7%

Suggested Course of Study:

First Semester

(Common to all areas; see FORM 1I-C-~4A,
Aeronautical Draftsman, page 44 .)

Secund Semester

Technical “Vriting (3-0) 3
Trigonometrv (3-0) 3
Shop Practice (2-4) 3
Machine Drafting (2-4) 3
Lescriptive Geometry ’ (2~4) 3
Surveying . - (3-0) 3
Physical Education . . R
TOTAL {(15~12) 18
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FORM II-C-41~-Continued

Third Semester

Physics 1
Electrical & Electronic Drafting
Structural Drafting I
Pipe & Vessel Detailing
Chemistry
TOTAL

Fourth Semester
Physics II
Map & Topographic Drafting
Social Studies:

General Elective:

Zeneral Flective:

TOTAL

212

(3~4) 4
(2-4) 3
(2~4) 3
(2-4) 3

(3-0) 3

(12-16) 16

" (3-4) 4

(2-4) 3

(3-0) 3
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FORM 11-C-47

Jo.. Title: Structural Draftsman

Job Description: Performs duties of Draftsman I by drawing plans
for structures emploving structural steel, such as bridge trusses,
plate girders, roof trusses, trestle bridges and columns, and other
integral parts. Makes drawings for masonry or timber members.,

Percent of total draiting personnel surveyed in Texas who are
employed in the above capacity (1969): 13.3%

Suggested Course of Study:

First Sem. .:ter

(Common tc all areas; see FORM I1I-C-4A,
Aeronautical Draftsman, pare 44.,)

Second Semester

Technical Writing (2 0) 7
Trigonometry ' ‘v “uy 3
Shop Practice (2-4) 3
Machine Drafting (2-4) 3
Descriptive Geometry (2-4) 3
Engineering Technology Elective: ‘
. — : (3-0) 3
Physical Education II R
TOTAL (15-12) 18

213
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FORM II-C-4J--Continued

Third Semester

Physics I (3-4) 4
Electrical & Electronic Drafting (2-4) 3
Structural Drafting I (2-4) 3
Analytic Geometry (3-0) 3
Drafting Elective:
(2-4) 3
TOTAL (12-16) 16
Fourth Semester
Physics II (3-4) 4
Structural Drafting 1I (2-4) 3
Social Studies Elective:
: .(3-0) 3
General Elective:
: ( )3
General Elective:
I G NI
TOTAL ( ) 16
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FORM 1I-C-4K

Job Title: Technical Illustrator

Job Description: Lays out and draws illustrations for reproduction in
reference works, brochures, and technical manuals dealing with
assembly, installation, operaticn, maintenance, and repair of
machines, tools, and equipment: Prepares drawings from blueprints,
designs, mockups, and photoprints by methods and techniques

suited o specified reproduction process or final use, such as
blueprint, photo-~offsett, and projection transparencies, using drafting
and optical equipment. Lays out and draws schematic perspective,
orthographic, or oblique-angle views to depict function, relationship,
and assembly sequence of parts and assemblies, such as gears,
engines, and instruments. Shades or colors drawing to emphasize
details or to eliminate undesired background, using ink, crayon,
airbrush, and overlays. Pastes iastructions and comments in position
on drawing. May draw cartoons and caricatures to illustrate operation,
maintenan.ce, and safety manuals and posters,

.The above description also fits the following titles: Engineering
Illustrator, Production illustrator. :

Percent of total drafting personnel surveved in Texas who are

employed in the above capacity (1969): 4.4%

Suggested Course of Study:

First Semester

(Common to all areas; see FORM II-C-4A,
Aeronautical Draftsman, page 44.)




FORM I1-C-4K~-Continued

Second Semester

Technical Writing

Trigonometry

Shop Practice

Machine Drafting

Descriptive Geometry
Engineering Technology Elective:

Physical Education II
. TOTAL

Third Semester

Physics 1
Electrical & Electronic Drafting
Structural Drafting 1
Technical Illustration I
Analytic Geometry

: TOTAL

Fourth Semester
Physics I1

Technical Illustration II
Social Studies Elective:

Gen;ral Elective:.

Ceneral Elective:

TOTAL

699

(3-0) 3
(3-0) 3
(2-4) 3
(2-4) 3
(2-4) 3

(3-0) 3
R
(15-12) 18

(3-4) 4
(2-4) 3
(2-4) 3
(2-4) 3
(3~0;, 3
(12-16) 16

(3-4) 4
(2~4) 3

(3-0) 2

( ) 16
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FORM II-C-41L

Job Title: Tool Design Draftsman

Job Description: Same description as Mechanical Draftsman with the
addition of the following: Specializes in drawing plans for manu-
facture of tools, usually following designs and specifications in
indicated by Tool Designer. ‘

Percent of total drafting personnel surveyved in Texas who are
employed in the above capacity (1969): 3.1%

Suggested Course of Study:

First Semester

(Common to all areas; see FORM II--C-4A,
Aeronautical Draftsman, page 44.)

Second Semester

Technical Writing {3-0) 3
Trigonometry (3-0) 3
Shop Practice (2-4) 3
Machine Drafting (2-4) 3
Descriptive Geometry (2-4) 3
Computer Programming (3~-0) 3
Physical Education II R
TOTAL (15~-12) 18

Third Semester

Physics 1 (2-4) 4
Electrical & Electronic Drafting . (2-4) 3
Structural Drafting I (2~-4) 3
Technical Illustration I ' . (2-4) 3
Analytic Geometry (3-0) 3

: TOTAL (12-16) 16

217
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FORM 11-C-4L~-Continued

Fourth Semester

Fhysics II (3-4) 4
lachine & Tool Drafting (2-4) 3
Social Studies Elective:
(3-0) 3
General Elective:
( ) 3
General Elective:
. ( ) 3
TOTAL ( ) 16
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FORM II~-D-1 .

USE THIS FORM TO MAKE AN INITIAL ESTIMATE OF THE NUMBER OF
FULL-TIME DRAFTING INSTRUCTORS NEEDED,

Estinated D & DT Enrollment from line (A) of
enrollment prediction form 11-B-1, 1I-B-2,
or I1-B-3, as appropriate v« « o o « ¢ o o o o o @ (1)

Initial estimaie of number of instructors needed
{(.024 of line (1), raised to next whole number). . . (2)

Specialty Drafting Courses tc be offered (Form II-C-3)

Estimated number of specialty mstructors (assume
one for each unique specialty area) ,
needed to teach the above courses e e o e o (3)

Estimated number of additional general instructors needed
(line (2) minus line (3), but not less than zero) . . (4)

Estimated total number of.instructors needed
(line (3) plus line (4) )

(5)

* ] - = L] ] ] - L2 L] e . e

TURN TO PAGE 189 for a discussion of facilities and
equipment. '

‘ 218
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FCRM II~E-~1
ESTIMATION OF NUMBER OF DRAFTING
ROOMS NEEDED
D & DT Enrollment (from Form 1I-B-1, II-B-2,
OrII—B-3)ooooooooooooooooooo___—(l)

Divide line (1) by the average number of students
per seCtion [ ] [ ] [ ] [ ] [ ] L ] [ ] [ ] [ ] [ ] [ ] [ ] o [ ] [ ] [ ] L ] L ] T —— (2)

Maximum number of different drafting courses scheduled
for the same students in any one semester, . . . . (3)

Multiply line (2) by ine (3) o ¢ ¢ o « o o o o o o o (4)
Average room utilization, hours per week per room. . . (5)
Average number of clock hours per week for one section (6)
Divide line (S) by line (6) . ¢« ¢ « ¢ o o o o « o o o (7)

Divide line (4) by line (7); round to next whole number. ~(8)

The last figure, line (é) , 1s an estimate of the number of
rooms needed. Note that an excessive number of rooms needed
may be reducéd by any or all of the following:

1. Enlarging section size (line (2) )

2, Reducing the multiplicity of courses scheduled per
semester (line (3) )

3. Increasing room utilization (line (S) )

TURN TO PAGE 193 for a discussion of drafting room facilities,

220



704

(2) 03 [2301-gng sari1oe] TeuUo}IIPpY
(o) = ol X 1 pajunom Arusueusad ‘uaars uorivafold
(o} = ol X 1 101In0 saded
o3} = ol X 1 Joio3foxd peayseaQ
(03] = 0l X 1 wurqeo abesoys depyy
ol = (o}] X 1 arqey by
0l = (3] X 1 w|UIqed ang
(e} = 0} X Z wooz buryerp ‘ases Lerdsiq
(o3} = ol X 2 spieoq upeqing -
sanyoey reuolppY  *g -
(1) (o} " 1e101-qng sjuawasnbay wnuyury
o1~ = (o} X 1 SIdUIqeD YIIm uiseq ysem
(e} = (03] X 1 woor buryep ‘eyo s,1010nNsU]
0 = 0 X 1 woo1 HUyIFeIp ‘3SAp S,I010NNSU] vl
01 = o1 X 1 paeoqyTeyd ‘sauryoew bupesq o\l
01 = o1 X arqes 1ad | a1qe: ‘sauryoew Suiyes( . N
ol = o} X ¥Z-81 sareyd bupyyeiq S
o0 = ol X v2-81 sajqey bupyeaq £
(abuey) (abuey) A ; sawannbas wnwiuiNy  °y
180D 150D Mwhﬂﬂmw Ayuend wayy
e ()] ; UWWOd
1230, nmun pereurrisg pap |

fl}l}!ﬂl’t

(x110vdvD INIANIS ¥2Z-81)
WNOOY DNILIVIA QIONVAQY ¥Od SALIIMTIOVS

vZ-3-1T WHOd




705

* SN0 WoOod TuuThaq 53eU180 03 g2-3-11 W30d O1 N¥NI

(v) o1 TVIOL S3LIrTIOVd WOOY ONILIVYA QIDNVAQY

(€) 0} 1203-qng uswdinby [1ewg
(03} = (03] X | 4 jusmposse .ouo—aso.a
13} = 0} X b (sued £-¢) s319s uad urejunog 1ed1uUYdd]L
ol = (03] X 1 TeInbal ‘srousadieys [1oudd N
0 = o1 X - 1 uewsyyesp ‘sreuadieys [1oudd N
o3 = o1 X S s19s BupenRY] AT
o1 = o1 X S szrod pes] MG

(asuwy) (2buey) sway Juawdinba zoEm 0 \ ,w,.

1500 1500 Mwmﬂhw Anwuend 4 way
e10 Hu USWWODD
1e10] n - pop! -

. .

PaNUTII0D--WOOY ONIIIVYA IONVACY ¥OJ SILLITIOV]

(panuruod) vz-3-11 WHOJ




(2) 0} 12301-qQng ©ary(Toed [euatiIppy

(03] = a ' 1 pajunow Afjuauewrad ‘Uaaids uorsfoid
01 = ol X - 1 3911ND Jadeg
(e} = o}l X 1 J0309foxd peaysenQ
o} = (0} X 1 vuIqed abeiols depy
o1 = 0} X ( arqes b1
o3} = o3} X 1 jBUIqed ANy
o = 0l X A wool buryyerp ‘ases Aerdsiq
o3} = ol X [4 SpIeoq ur3iarrng
SIIuNoR TeuotppyY  °qg
(1) (o3 12103-qQng sjuswannbay wrruiuiiy .
o} = o0 X 1 S19uqeO YyMm urseq ysep
T T o T = o1 X 1 woos buiiyesp ‘;eyd s,1010NnSu]
T T oaT T = 01 X - 1 WooI Sujiyesp ‘ysap S,10PNRSY] X
o1 = ol X I Preoqyreys ‘sauryorw Surygesg . M.Mv
o1 = (e} 1 X o[qe; Jad 1 arqel ‘saurysew Suyyeiq .
o1 = o1 X 0€-02 sajeyd Surygesq
o} = o1 X 0€-02 sa1qes burygesq -
(9buey) (abuey) Swawanynbes wnuwiuiN  °y
1500 1500 Mww:ow_wo Anuend wayy
1°101 . nun pojeamisy papuswwooay

!

(x110vdvD INIANIS 0€-0Z)
NOOY INILIVIA ONINNIDIE ¥Od SIIITIIOVS

92-3~-11 WHOJd




707

*S30I1J0 ,SIOPONIISUT JO UGTSSNOSIP © 10] Jdovd O N3Nk

( (€) pue *(z) *(1) sauil jo wng)

(v) o1 TVIOL SAILIIIOVI WOOY DNILIVIA ONINNIDIg

(€) o} 12303-qng juawdinby [rews .
03 = (03] X 0¢ . Juawosse ‘aeidway
o1 = 01 X b (suad ¢£-¢) s198 uad uyejunoy 1e91Uyoay,
(53] = fe)} X 1 Jernbal ‘sieuadieys [ousd
0] = o3 X I uewsyelp ‘syuadieys 11ousg
o1 = o) X S sjos buysanay
01 = 0l X S sisjutod pedj

(sbuey) (sbuey) sway u_..mE&:um:o.Em 0
1500 180, PapaaN Liguen
Te101 ﬁcm Amuend umv:wEEowm.m el
pajeurisg

ﬁ;;

PINUIUCD--IWOO0Y DNILIVIA ONINNIOIE ¥Od SILLITIOVS

(penuruog) 8z-3-11 WL




708

(¢)

(2)

)

TTSWATNES USTPNpoIdal bujpnjou;

'sarITIoey uoriesedard 1Byoeal-A(rIn pue ‘abesols rejusmyrdap JO UOISSNOSIp © JOJ IOYd Ol NENL

o} TYIOL SIILITIOVS 30130
o1 1210L-qng S31I110ed yeuotiippy
o3 = ol X 1 Joamad Ay
ol = o} X 1 auoydaral
o} = o} X 1 jeuiqeo ard
01 = o1 X 1 . (3tun Jemerp-g) saryy 1e1d
o3 = 0} ‘ X ¢ neyo buyyeiq
o1 = o0 X 1 sutyaew Husgesq
22} = 03} X I arqey Huryesq
o2} = ol X { auryoew Suyppy 03
saryrIoey jeuolippy g 9%
o’
ol 12101-0"~ G SUOIILPUdWWODIY WNWIUY N s
01 = orx” T X Z Ieinb6a1 ‘ eyd
o2 = o0l X I [9AIMS ‘JTRyD
0} = o3 X 1 %saQ
SUOIIRPUIWWODSI WNWIUMI N *Y
(abuey) (3buey) 89111001 991110
150D 1500 Mwﬁwwﬁ Lipuend wesy
1°10L tun — papuUdWWOIIY

JD13d0 HOVI ¥Od SIILITIOVd

€-3-11 YOI

Aruitoxt provided by Eic:

E\.



709

*uowdinba pre TeNsTA JO UOISSNOSIP © 10] 3D¥d Ol Nunl

(1) 03 TVIOL NOILWIVAIYd WIHOYII-ALITIIN
03 = 01 X 1 yurs
0} = 01 X 1 auryoew uorionpoiday
o1~ = o1 X 1 1epow 31qe} ‘191N Jodeg
TTTToy T o 01 X z 19urqes [Rle N
o1 = o3 X Z syourqed 913
01 = o1 X Z {someap-0ar3) SO Je1d v
03 = o} X - smwnod
03 = 01 X mumﬁnmo,ﬁnzgm g \
(ebuey) (ebuey) wooy uoryeredad-Aurnin =4
papasaN |
10107, un umwm.ﬁ«mm pspuauuodsy
——— —— ;

WOOY NOILViVdI¥d YIHOVII-XITIILA ¥ HOd SIILITIOVd

¥-3-1I WH¥Od




7320

*Spre buryoea} JO UOTSSNOS|p © 107 6gg ADVE OL NUNL

(1)

o3} TR0, pIy-Tensip
o1 = o1 X 1 X0I9X
0] = o1 ) S 1 XeJ-owiayy,
03 = (03] X 1 aupyoew ydexboswrp -
Lo} = 01 X 1 auryoew oW
o3l = o3 X 1 puels Adoo *wwge
o3 = 01 X 1 eIBWERD *WWGE
o1 = .01 X - 1 I19p10031 adey,
(03] = 01 X 1 Joyoafosd anbedp
o1 = 0} X 1 Joroalosd aprig
03 = o1 ) S 1 30309fod dinswiid
03 = 0} ) 1 Jojoafoxd *wuwig
01 = 03 X - 1 10309f0xd *wuwgy
(abury) (ebuey)
~ Papa’N .
o RO Ay e
pajeurisg

ININGINOI AIv-1vASIA

S-3-1I WYOd




711

*53500 SSTIIToe] 12707 SZ[JCWUNS OF Z-3-11 NOZ O NINT

(1)

0} Spry buryoeay 1ejof,

0} = 01 X 1 arqe3 by

o1 = o1 X - 1 1931n9 Jade u

‘wooz supyoew

o1 = o3 X bupijesp 1ad 1 Bupyyesp pieogyreyn M.o
(obuey) (abuey) at
180D 150D MMMMMHM Lrwend wasy

elo )

1210, un pajewrIsy papuswwioday

SATIY DONIHOVIL

9-3-11 WHOJ




712

FORM II-E~-7

FACILIT'IES COST SUMMARY

Advanced Drafting Rooms
Estimated number of rooms: (1A)
Total facilities cost per rocom
(FORM [i-E~ZA, iline {4} ) A L
Total facilities cost for advanced drafting
rooms ('‘ne (1A) X line (1B) ): to (1)

Beginning Draiting Rocs
Estimated number of rooms: (24
Total facilities cost per room ,
(FORM II-E-2B, line (4) ) to __(2B)
Total facilities cost for beginning drafting
rooms (line (2A) X line (2B) ): ‘to (2)

Offices
Estimated number of offices
(Assume one per instructor)k (34)
Total facilities cost per office
(FORM II~E-3, line (3) ): to - (3B) -
Total facilities cost for office
(line \’:aﬁ) A oadie \‘\')..J‘/ ie i e o {3)

Utility~Teacher Preparation Rooms

Estimated number of rooms: _ (4A) . |

Tetnl fa-ilities cost. per room '

"?C“’\/" !,"’",ﬁ s P AR T NN "‘48)

Total teacher preparatxon room cost

(line (4A) X line (4B) ): A to 14}
Visual-Aid Equipment (FORM II-E-S, line (1) ): to (5)
Teaching Aids (FORM II-E-6, line (1) ): to (6)
TOTAL FACILITIES COST to

229







