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CHAPTER 1
PROBLEM DEFINITION
Introduction

Computer graphics is a relatively new area. It is the unique blend
of two elements, one being the computer and the other being the area of
graphics. The computer, as Webster describes it,; is an electronic
machine that performs rapid, often complex calculations or compiles,

correlates, and selects data. This machine has revolutionized the busi-

ness world and has now spread into various fields. The computer was

primarily used for data storage and retrieval and, almost at the same

time it began to be used in research and calculations. The computer is

based upon the memory system and this enables it to do a variety of
work. Graphics, on the other hand, is that which is described in real-
istic detail; vivid. It also involves any form of visual representation.

But graphics is based upon a mathematical process. By combining the

4
computer and ggaphics we have an electronic machine that describes things
in realistic detail through visual representation. The power and poten-

tial of computer graphics related to the design process is far reaching.

In less than two decades the computer has sprang from a dream to
S oens han

unbelievable reality.

i A S e

Thewgg§igngxwdraftsman has an unusual blend of two types of knowl-

edge; one of drafting and other of design. The draftsman is trained in

s 1R A e e R

a very old profession, that of doing detail drawings with a variety of



of instruments. In fact, many of those 1nstruments are still used

today; the t-square and the drafting table. The use of these is still

M T st PR e
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very basic in the training of a beginning draftsman. The use of the

convent10na1 method 1s uery t1me consumlng thus creatlng a loss to large

f1rms. Draw1ngs must be constantly updated and new ones started. A

draftsman cannot be rushed while he is using such outdated equipment.

~.

Other devices-are" ‘being accepted by large companies but by the time this

acceptance has been made the equipment has again become outdated. The

drafting machine came along to update the t-square. It has a movable

atm with aAturﬁfﬁﬁ”FéﬂiﬁsWWhich'ismccuuectedwt;we$uinty degree set of
messureﬁents, usually made of rigid plastdc: The horizontal bar is
;;ether type of ;m§é51;é;$ent of.the t-square and it is connected on
both ends by a cerd which extends from the top of the drafting table to
the bottom edge. The bar can only be used in the up or down position.
The latest and most impressive of these types of instruments is called
the Trac II which is a vertical bar similiar to the horizontal bar. The
Trac I1 is supposidly the best of drafting equipment in use today. One
problem is that companies are reluctent to install some new equipment
at all. Ihswreaseu be%ug economics, the immediate cost. The drafting
process is still very time consuming and one way out of this outdated
process is by combining computer graphics with the designer draftsman.
Computer graphics is new but has proven itself very useful in the
drafting field. This is where the designer draftsman comes into his own
field.

A de51gner draftsman 1s one who des1gns and then produces a detall

s i s e

draw1ng of the des1gn. He collects information, data and ideas for

i T [

formulatlng his design and proceeds to use these in a combination



representative of a detail drawing, working drawing, and/or pictoral

drawing. The interaction between the designer draftsman and computer

graphics is the basis for this study.

Statement of the Problem

A computer programmer is one who operates the computer by supplying

RS N e p—— S i e e e

it with data pertinent te a problem. Hem;s ébé;ifically trained in the
area of progr;ﬁming;w‘A programmer must know how.éndyﬁhy’a‘coﬁputer works9
géﬁfmostly how to make it work for him. Computer programming is a
profession in its owﬁ righf.‘ Tﬁe‘déégéner draftsman is trained in his
own area and it is also a profession. The main question that envolves
from this is,; '"Wo ld.EEMpE”pﬁgﬁf%pia}war the designer draftsman to be

u

trained in the basics of computer operation?'" This problem is widely

recognized in industry and business and questions concerning it are being

asked.

- Purpose of the Study

The purpose of the study is to determine if the computer and the
draftsman are working together; how many firms are now using computer
graphics and if there is an increase in the use of cdmputer graphics

within the state of Oklahoma.

Research Questions

Based on the purpose of this study, the follewing research questions
were developed as guides in the collection and analysis of data:
1. Who does the equipment effect?

2. Who does it aid?



3.

Who determines the use of the equipment?

What factors determine the use of computer graphics in reference
to designer draftsmen?

What would be the effective output of such equipment in a
variety of firms?

Where would the use of the equipment be required?

Where would this equipment be used?

What factoers determine the need for computer graphics?

How is the equipment being used?

J//’ Scope of the Problem

This study includes those ninety-five selected firms listed in the

Dun and Bradstreet Million Dollar Directory, having firms based in

Oklahoma, with assets of one million dollars or more.

—

- Assumptions

This study was based upon twoe major assumptions:

1.

2.

It was assumed the ninety=five firms were representative of
Oklahoma based firms.

It was assumed that responses were deliberate and sincere.



CHAPTER 1II .
REVIEW OF THE LITERATURE

The purpose of this study was to determine if the computer and the
draftsman are working together. The main project of the study was
confined to the stateuof Oklahoma.

‘AEomputer Graphics had its beginning in the 1950's by a study from
the General Motors DAC Project (design augumented by computer); which
was finalized in 1963. Credit is generally given to Ivan Sutherland
for the pioneering effort dgmonstrating the feasibility of useful
graphical communication using a CRT, light pen, and function keyboard
console. This was done during the years 1960-62 on the MIT TX-2
computer which is recognized as somewhat of a classic under the name
SKETCHPAD (1, p. 70).

Computer graphics is relatively new as stated before but oene type
of computér is é stand éut in the field of computer graphics{_ Ihis
computer is called the digital‘computer.h‘It hgs been used in industry
for less than ﬁquéégaggg, Thimﬁiygwspan‘is ;hort compared to the
complexity of the machine. Webster describes the digital computer as

one using coded digits to solve problems by means of ariﬁhmetic. It

S,

can be recognized as a valuable asset to the graphic industry. Remem-

bering that the basics of graphics is mathematics, it can be seen how

such a machine could be utilized. The full impact of this machine has

N T AR S i e AN Ry

not been felt and will not for some time to come.

Al A N L i g e



One of the major breakthroughs was with the cathode ray tube
display. The actual devices associated with computer graphics include
a variety of cathode ray tubes, plotters, recorder, and scanners. The

e

main focus of the CRT is a graphical communication device, because of

the»eiQAigicance ofrbeing able to draw directly on the face of the scope
ifhds‘ehabllng de51gners to communlcate with the computer in a form not
restrlcted re“a”set of alphabetlcal, numerlcal, or special characters
without the necessity of an intermediate medium (1, p. 20). The CRT is
ueed in all phases of industrial design today and will continue to be in

the years to come.

Major Problems

The first major problem with the computer was that of communication
concerning the design area. Prior to 1957, the engineer had to learn
machine language in order to express his computations in a form that
could be input to the computer. Not only the core of the learning
process was felt by the engineer but a restriction on the means of
communication meant that he had to recast his prgglemwépwa‘form”taafwyae
meanlngful to the machlnes 11m1ted vocabulary. Each step had to be

ST P e o e AN R S

reduced to the level of addltlon, subtraction, and equlllty comparlsons.

- A N5 e i RN N L ey
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The time consuming chore of recastdae desired procedures into a suit-
able form could be given to a computer programmer; but if the engineer
did not know programming and the programmer was not familiar with
engineering, the result was suseptible to gross error. A significant
advancement occured in 1957 with the introduction of FORTRAN (FORmula
TRANslater) developed by J. W. Bachus and associates at IBM. This type

of high-level language meant that the engineer could express his



problems in algebraic terms, wh&ch(he more readily understood. FORTRAN
was a major step toward &aking the computer a useful tooel for the
engineer. With this the use of computers soared ‘as engineers became
familiar with the language of FORTRAN (1, p. 3).

The second major obstacle that was faced by the engineer was that
of availability. The high cost of rental meant that the machine had to

be fully utilized and no mistakes on the part of the engineer could be

afforded. The reason for this being that is usually took several runs

before the desired results were obtained (1, p. 36). A recent develop=-

ment took place at Maésachusetts Institute of Technology called Project
MAC and it was the advent of the time-shared system. The system is one
in which the computer services a number of remote terminals. It scans
the active stations according to some scheduling algorithm, and allets
sufficient equipment and procesginQJfgﬁeffo‘each in turn, so th;%gto
each used it appears that he has full, continuous use Qf the computer's
éapagilifies (1, p. 37). Similiar sysfems have since been developed
at different locatiens. This also allqws a reduction in the cost of
operating the equipment. In 1968 the University of Utah under-took a
development of high-level programming systems for remote terminals.
Their conclusion was that the system had been designed to allow the
exclusive use of high-level programming languages, and to provide a
very fast graphicgl response. The result has been that high-level
languages have been used with success to produce working programs in a
very short time, and a response time of 60 milliseconds or less could
be guaranteed if the user's program was'in sequence (2, pp 200-222).

As stated by R. C. Woolacott in his paper on "Computers for Engineering

Design Purposes by Remote Access'", with the time-sharing system, the



user need not be a trained programmer, since the '"conversation" with
the computer enables the user to learn rapidly. It is evident that
constant changes are being made in the field of computers with respect
to the design process.

The problem of communicating with the computer has been solved to

a great extent. The time-sharing system has helped in the area of com-

puter usage and also of cost. The next questlon is what type of

machlnery are we dealing with. in the role of actlve computer graphlcs°

e
o aan AT i 1

It is chargqterized by real-time operation. In this type of system

8

man=mggh?ge gpmmynipéﬁiqn is highly interactive as well as graphical.
”éygwfﬁiéﬁigpship between the designer and the computer is intiﬁate, and
progress is pacé&wg;m££é dééiéﬁéf; .Thé cometef réspégd;vfo é groblem
ﬁéé;é iﬁ‘érééﬂical ;na ﬁon;grap£;;al‘£;rﬁs‘wi£h a reply in the same
terﬁs; “fhé ﬁajor role to be playéa gy aétive cémputer graphics is in

a551st1ng the de51gner to conceptuallze and analyze his design (2,

Console Equipment

The console equipment is that instrument which brings the men and

~——
S

computer together usually including a caﬁhodé“f;y tube, é light‘pgn or
voltage pencil, a function keyboard, and an alphanumeric keyboard. The

graphlc 1nput is accompllshed by draw1ng on the scope. Nongraphic

communication is accomplished by use of the alphanumeric keyboard. The
operator could press the function button "Straight line begin" the pen

; will be moved across the screen to the de51red termlnatlon p01nt and

the '"line end" buttoen will be pressed. Another fact being if desired,

the computer would ensure that the line would be straight. The light
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pen ;s actually a fiber otics bundle? open at the end which is pointed
at the scope. The opposite eﬁd terminates at a photomultiplier tube,
which‘is aétuated whenever the light pen receives a flash of 1ight'from
an illuminated spot on the scope. The point where the light pen is
directed is determinable because of the correlatien between the time
the flash is received and the position elation between the time the
flash is received and the position of the electron beam which is gener-
ating the scope display.

Drawing on the scope is accomp1i$hed by calling onte the screen
a tracking cross. Each leg of this cross consists of a series of dots.
To begin drawing, the light pen is pointed at the center of the cross.
When the pen is moved, the movement is sensed in relation to the legs
of the cross. This image is directed by the computer to move in such
a way as to position itself exactly under the center of the pen's field
of view. The cross generates a line as it moves. The advantage of this
to the designer can readily be seen.

A card reading device may be present at the console for the input
. of limited data. General Motors has such a system for the identifica-
tion of operators. This system can be used in a variety of ways. In
this manner, control of access, as well as reduced danger of destructien,
can be achieved.

Consoles, such as have been described, can be connected on-line
with the computer in any one of three operating modes. One is on a full
time basis; that is, while in eperation the console is the only device
being serviced by the computer. The second operation mode is on a
multi-programming basis. This scheme includes the provision for the

central processor to operate in the traditional batch mode and serve the
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console in real-time on an interrupt basis. The third operation mode
which was discussed earlier in the time-sharing mode. The amount of
time required of the central processor to service a console has been
appreciably reduced by the development of special console support
hardware (1, pp. 56-60). The types of console configurations are varied
from the simple and inexpensive to the most sophisticated and very
expensive. As of mid-1966 there were only three computer equipment
manufactures that had announced equipment that was appropriate for use
in active graphics. These were Control Data Corporation, Digital
Equipment Corporation, and International Business Machines Ceorporation.
Many others were in the process of building such equipment at the time.
At the present time there are many manufactures in all phases of com-
puter graphics. An essential element to the area of computer graphics

is called drafting aids.
Aid Machines

Drafting aid machines come in primarily two types; one being the

flat bed type while the other is the drum ty?gf The flat bed plotting

R RS

machinevis where the drawing is made on a fixed flat piece of paper.

?he drum typeYQraws on a roll eof paper capable of being rgtatgd while
the drawipg is in’progress. Quite a lot of the manual part of program-
ming can be ﬁééhanized by a number of devices, such as the D-MAC Pencil
Follower. There is a high frequency output from a ceil in the pointer
and this is followed by an inductively coupled trolly under the table
top operated by a null seeking servo'system. The digital output is
taken from shaft encoders on the servo system. A read out of co-

ordinates is obtained by a switch on the probe or by a foot operated
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switch, or at fixed time intervals when following a free curve. There
are many varieties and types of these machines. The largest of which

measures 10 feet by 6 feet. One of the most sophisticated is one in

which a panélugontains4a numbef of function button;M;o sﬁééi%&ugﬂgi
type~§f line is being probed, such as vertical up or down, hofizontal
left or right, and other straight iihé clockwiSe or counterclockwise’
circles, or tangency conditions (3, pp. 100-102). Another one is the
d6;£hom;t; an American machine which has almost everything. The CRT
machine screen is for optical reading heads with either manual or com-
puter predicted line following, allowing the machine to be used as a
digitizer. These machines have precision rack and pinion drive and
anologue or digital feedback control, usually from shaft encoders. They
are presesion machine tools and operate to similiar accuracies, gener-
ally of the order of 0.002 inches anywhere on the table. The earlier
machines were programmed exactly as machine tools, now they have linear,
circular, and parabolic interpolators, character generators and requires
a large size computer to drive them.

These drafting machines are not usually on-line, because the time
taken to preduce the drawing is so much greater than the time the com-
puter needs to prepare and output the necessary information. They are
usually used off-line, and run from paper or magnetic tape. They can
give round-the-clock service when the workload is enough to require it

(3, p. 110).
Related Research

The use of computer graphics has been described in the previous

chapters. The question remaining, who is using these machines and to
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what extent? Some papers written in the electronics field: Computer
Aided Design, On-Line Interaction Computing for Electrical Power Systems
Planning and Design, (5, pp. 51-55), Design of Wound Components Using
Digital Computers (5, pp. 57-62), Computer Aided Transformer Design
(5, p. 63), Three Computer Aided Design Programs for use by Draftsmen
and Engineers (6, p. 368), A System for Producing General Engineering
Drawings by Computer and its On-Line Development (6, pp. 352-369),
Computer: Aided Design and Drafting of Large D C Machines (6, pp. 360-
367), and many more teo numerous to mention.

The field of architecture is another one utilizing the computer
graphics machines. At the 10th Design Automation Workshop in June of
1973 a program-was discussed, "Towards a User Based Automated Archi-

tectural Design System: Theory, Systems Operation and Future

Development" (7, p. 97). A manual entitled E_é_g.i which was put
together by three men, Clifford Douglas Stewart, Eric Teicholz, and
Kaiman Lee. The manual was composed of Computer Architecture Programs
in various fields of architecture (8). 1In Drafting Technolqgl by

pu—

J. W. Giachino and Henry Beukema it was suggested that some industries

.Warewexnerinenglnng1thva number of devrees that canwact;;iirJnake
drawinés.’ One suchgdev1ce ut111zes anJelectronlc beam to produce 11nes,
dlmen51ons;‘and‘draphlcal symbols from information su;;i;edAby a com-
‘PP€§?° Another'machlne can prepare standard type draw1ngs onvvellum,

glass, or cloth with drawing instruments (9).

An article in Engineering and Technical Drawing by Earl D. Black

says that,- "Computer drafting does not take the place of man-made
decisions. There are many instances where drawings are used to simplify

mutual comprehension of computer output" (10, p. 8) The maga21ne
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Industrial Education, January 1974, surveyed four drafting instructors

on a series of subjects, one being computer graphics in the schools.

Three of the instructers agreed that this was a coming thing and needed
to be intreduced into their programs, but said that the cost of such

equipment prohibitied the use of it. The other one, Michael B. Atkins,

;ﬂgwlé‘with the Department of IndustrialvEducation at ~the Western
Michigan University says that; we must include computer graphics
experiences in our drafting rooms. Numerically controlled machining
and graphics is no futuristic dream but a current reality in industry.
To communicate with a plotter so that it will draw an object the student
must first learn how to organize the description of the object or put
into a sequential and exact series of statements. The best way for a
student to check his program is to put it on the pletter for verifica-
tion. He also said because of such high costs invelved in the usage of
computers that several schoeols could purchase one and all use the same
one. At best if a university is close by inquire and obtain permission

of the use of theirs,
Summary

Computer graphics in our present society is indeed on the upswing

and curriculum developers should pay close attention tp the ever

ks o e
JE, v
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changing aspect of this field. The power and potential of computer

graphics is no lenger in question or doubt. The question is left up

to the educaters to train draftsmen in the basics of computer program-

ming. The designer draftsman does not want to learn computer programming
more than is necessary to help him in-his work. '"The future of computer

graphics holds a promise of relieving man from all of the tedium of
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precise graphic construction while giving him complete flexibility in

the use of graphics for design, analysis, synthesis, and communication"

(47 P. 479)0



CHAPTER III
METHODOLOGY

The purpose of this study was to determine if the computer and the
draftsman are working together. The main project of the study was con-
fined to the state of Oklahoma. A chosen number of firms were sent a

questionnaire concerning the objective above. The results of the study

it T

were determined by the questions and the analysis of the results were
t;£;1;£éd into meaniggful data for the purpose of constituting further
action in this area..‘hm
Basedvén the purpose of this study, the foilowing research questions
were developed as guides in the collections an@hanalysis of data:
1. Who does the’;éuipment effect?
2. Who does it aid?
3. Who determines the use of the equipment?
L., What factors determine the use of computer graphics in refer-
ence to designer draftsmen?
5. What would be the effective output of such equipment in a
variety of firms?
6. Where would the use of the equipment be required?
7. Where would this equipment be used?
8. What factors determine the need for computer graphics?
9. How is the equipment being used?

Answers to the previous questions were used to determine if there was

15
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an interaction between the computer and the designer draftsman. Inter-

action being: '""Can the two work together effectively in a given

situation?" xs the designer draftsman involved in computer graphics, or

is there a need.for him te become involved? If he is involved, how is

this so? If the technicalegical society continues to change at the

rqud pace that it has in the past two years then should it not be

determined how people can best keep up with this pace effectively?
Instrument

?h?w}pstrument used for this study was a questionnaire. The ques-
tions used in the questionnaire were brought about through personal
inquires with instfubfors in architééture, ébmputer programming and
arts (design). Jﬁersonalvinquires we;éiaiso ma&e ﬁith the départment
head in industrial arts.

As a result a questionnaire was drawn up incerporating many of the

suggestions received from those inquires. The questionnaire was then

[ —

mailed to ninety-five selected firms. The firms were chosen from the
"Dun and Bradstreet Million Dollar Directory''.
The selected firms were restricted to the state of Oklahoma and

had to have assets totaling at least one million dollars.
Collection of Data

Data for this study were obtained by mailing the study instrument.
A cover letter (Appendix A) was attached explainingufﬂe purpose of the
\""»-»-..... i S, e o A 2t i e
study and a method for responding. The instrument was mailed to busi=-

ness and industry firms within the state of Oklahoma having assets of

one million dollars or more. The asset amount of one million dollars
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was a bottom-line figure for firms which might be using computers in

drafting and design areas.
The first mailing was made on June 5, 1974. P;§§§wgere made for a.
follow-up letter to non-respondents in five weeks if the total of

returns was not at least 60 percent.
Treatment of Data

Descriptive statistics were used to analyze participants responses.
The firms that responded to the questionnaire were listed in columns
according to £;éir fesponses to the different types of questions asked;
‘Qééyana-no,.impoffance, length of time, and pgrcent of time uéed. The
inforﬁgfién was then added for the purpose of analysis, in order to

obtain meaningful comparison. The percentages were found by dividing
the total that responded, to a given question, into the total number of
firms with the same response. It was necessary to aggregate the data

inte smaller groups. The information was then placed in ten tables

for the purpose of ease of understanding.



CHAPTER IV

ANALYSIS OF DATA AND FINDINGS

The purpose of this study was to determine if the'computer and
the draftsman are working together. The main project of the study was
confined to the state of Oklahoma. A chosen number of firms were sent
a questionnaire concerning the objective above. The results of the
study were determined by the questions and the analysis of the results
were tabulated into meaningful data for the ease of understanding.

Computer graphics is new and the designer draftsman came about
later. With its birth in the mid 50's computer graphics has been on
the increase ever since. Because of this increase the need for a
designer draftsman was recognized and is now very much a part of com=-
puterized drafting. The designer draftsman not only assists in
programming but performs actual programming of the computer.

This study was concerned with computer graphics and the designer
draftsman as applied to business and industry within the state of Okla-
homa. A questionnaire was mailed to ninety=five firms in the state and
these results were obtained from returns. The firms selected were
taken from the Dun and Bradstreet Million Dollar Directory. The firm
chosen had to have assets in excess of one millien dollars.

Ninety-five questionnaires were mailed on June 5, and at the end

of five weeks a 55 percent return was realized.

18
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TABLE I

RATE OF RETURNS OF QUESTIONNAIRE

BY MAILINGS
Mailings Number of Number Percent
Questionnaires Returned Returned
Mailed
First mailing 95 53 55
Second mailing 43 19 LL
Total no. of
mailings 138 72 76

At this time a second mailing was sent out and after two weeks 4k
percent were returned, thus making a total of 76 percent. Fifty-seven
percent of the firms said that computers were used. Twenfymtwo percent
of the firms stated that graphic devices were connected to their com=-

puters and another firm planned for one in the future.

TABLE II

LENGTH OF TIME COMPUTERS WERE USED
AS REPORTED BY SELECTED FIRMS

Number of Years Number of Firms Percentage
0-4 11 27.5
L-6 10 25
6-9 5 12.5
9-12 9 22.5

12-20 5 12.5
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The length of time that computers have been used in these firms

fanged from four months te 20 yearslwithban average of seven and one-=half

years.
TABLE III
PERCENT OF TIME COMPUTERS WERE USED
IN. DRAFTING SECTIONS AS REPORTED
BY SELECTED FIRMS
Time Percentage Number of Selected Firms
25% L
50%
TABLE IV
PERCENT OF TIME COMPUTERS WERE USED
IN DESIGN SECTIONS AS REPORTED
BY SELECTED FIRMS
Time Percentage . _ Number of Selected Firms
50% 2
75% 3

In cemparison, Tables III and IV have shown the popularity of

design over drafting. A greater number of firms were spending more com~-

o e e

puter time in the design sections.
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TABLE V

IMPORTANCE OF COMPUTER AS REPORTED
BY SELECTED FIRMS

Importance Number of Reported Firms Percentage
Very Important 27 68%
Important 13 33%
Not Very Important . (0] -

The importance of the computer to the selected firms was identified
by a 68 percent very important, 3% percent important and zero percent
not very important. This illustrates the use of the computer, in any

capacity, is becoming a means of normal operation.

TABLE VI

IMPORTANCE OF COMPUTER IN DRAFTING <
AND DESIGN AS REPORTED
BY SELECTED FIRMS

Impertance Number of Reported Firms Percentage

21 66%
11 349%

Very Important
Important

Not Very Important 0 -
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Fourteen percent of the firms stated that computers were used in
their drafting and design sections. The percentage of time used by the
computer in.each section was almost two to one in favor of -design, but
there was a promise of increase in the drafting area. It seems that
design has more of an application to the computer than that of drafting.
Fifty-one percent consider drafting very important and twenty-one per-
cent consider it important.

Forty—three percent own their computer, twenty-three percent use
on-line, and thirty-five percent use it various other ways. On=line
means that it is hooked into a computer at another locatioen. The length
of time computers have been in the drafting section of these firms
rangedifrom four months to eight and one-half years with an average
of two and one-half &ears. The design section shows a range from four
to ten years with an average of six years. Design was applied much
earlier to the computer than was drafting. The two are now ceming

closer together in use.

TABLE VII

COMPUTER USAGE AS REPORTED
BY SELECTED FIRMS

How Computer was Used Number of Reported Firms Percentage
Owned 17 3%
On=Line 9 23%

Other 14 - | 35%
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Twenty-two percent stated that they-had considered the use of com-
puters in their drafting and design areas, but chose not to because of
various reasons, some of which are: process expansion, would not arrive
at results desired, does not appear economical, priorities in other
areas of business, cost and applications, and heavy overhead factors.
The effectiveness of the computer to the drafting and design in terms of
time, cost, employer and employee satisfaction were overwhelming in all
areas. Several stated that they could not do without the use of the
computer. Their success depended upon it and its application in the
various areas.

How the computer is used in these areas is of great importance,
these results were obtained: computer solving math problems related to
drafting of various components. Drafting of design via plotters is now
under consideration. Design calculators, graphs, patent drawings and
process flow sheets; usage anticipated to increase, heat exchanger
sizing, circuit determination, fan performance, heat load calculator,
structural steel calculater, and other; designing air-ceoled heat
exchangers, aide for design layout of printed circuit cards, maintaining
wire lists and generating wiring information for automatic wire wrapping
equibment, and one firm stated that they used it for almost everything

applicable.
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TABLE VIII

PROJECTED EXPANSION OF COMPUTER USAGE
AS. REPORTED BY SELECTED FIRMS

Yes No
Number of Firms Percent Number of Firms Percent

18 L5% 9 , 23%

The size and type of the computer used is varied as these results
will show: ten firms use IBM System 3, four use NCR's, five use Honey-
well, and many use service bureaus and time sharing systems. These are
only a few of the number of computers available today. vWith respect to-
the future the projected use of the computer was very positive, sixty-
eight percent responded to the question. Approximately fifty percent
stated they would expand into new areas including drafting and design.
Twenty-three percent said they projected ne future use in the drafting
and design area. Fifty-five percent responded to the question of what
drew their attention to the use of the computer in their firm, increasing
business, labor saving, accuracy, and computerization of new areas.

Most expressed a definite need was recqgnized before the use of the com-
puter was considered. Seventy percent said they were pleased with the
results of their computers. These are the same seventy percent that

responded to the questien.



TABLE IX

NUMBER OF DRAFTSMEN EMPLOYED AS b/f
REPORTED BY SELECTED FIRMS k
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Number of Draftsmen per Firm Number of Firms

1-3 ’ 13
L6 , 12
7-10
12-15
15-21
25-30
35-50

55

BN NN

The number of draftsmen employed by the firms ranged from o

55 with an average of eight draftsmen per firm.

TABLE X

DRAFTING EQUIPMENT USED OTHER THAN
COMPUTER AS REPORTED BY
SELECTED FIRMS

ne to

Methods Used Number of Firms Percent
Conventional Metheds 20 71%
NCR Accounting Machine 1 3%
Computer "Vision Drafting 1 3%
Multiple Function Calculater 1 3%
No Special Equipment 5 17%
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The last question asked was that of the type of drafting equipment
used other than the computer, seventy-one percent responded with conven-
tional equipment, one used a multiple function calculator, one used a
Hamilton Autoeshaft table with a Guideline drafting machine, one used a
K & E drafting machine, an NCR accounting machine, and a computer visioen
drafting with '"call-up" for special commonly used functions.

The results of this survey indicate a very ;pw”use”ofrthe Qesigner
draftsman and computer graphicsiiputmthp§e4thatuare,using,them have

found them very effective and an effective team.



CHAPTER V
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

The use of the computer is widespread and has been for a number of
years. The primary use of the coemputer was, and still is, storage and
retrieval of materials. Later, it evolved into mathematical calcula-
tions which has really opened the deor in the computer field. This
machine has entered into almost every field conceivable, but the one
area that stands out is computer graphics. The field is new with explo-
raﬁion dating back seme twenty years. The speed and accuracy of the»
computer has made its widespread acceptance, especially in the area of
computer graphics.

Speed and accuracy have always been a part of the computer system,
but not until the advent of the digital computer could proegress be made
into the graphic field. The CRT along with the digital computer were
the major breakthroughs responsible for computer graphics. To be able
to call up a design on the tube and change it by the use of a light pen
éhd then send the design back was, understandably, a remarkable step
forward. A problem was created, computer engineers were problem solvers,
not graphically trained like designers in the true sense of the word.
Computer programmers were needed to program the machines, to give it
instructions, and to feed it known information, but they were also not
basic designers. Someone was needed who had a background of graphics

and design like that of a draftsman. A draftsman, no matter what field

27
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he represented, had the graphic design background; henéey the term
designer draftsman.

The designer draftsman has to have a set of two types of knowledge;
one being graphic design and representation along with the abilities of
drafting and the other being that of the use of the computer in the
graphic field. The designer draftsman is now a profession and it is
becoming more widely recognized throughout the world. This study was

only concerned with how widespread is it in the state of Oklahoma?
Conclusions

The conclusiens reveal that only twenty-two percent of these
questioned used computers with graphic devices attached. Of those
twenty-two percent most agreed that there would be future expansion
into the computer graphics area. Computer graphics is not widéspread
in the state of Oklahoma, but there is a move in that direction. The
following conclusions are based on the results of this study and are
organized around these questions.

Question 1. Who does the equipnient effect?

It was the findings of this study that the equipment effects
the total operation of the company (draftsman, computer programmers
other than designers, operation schedules) which is reflective of
total input and output.

Question 2. Who does the equipment aid?

It was the findiﬁgs of this study that the computers aid the
companies in time and cost wise production in the largest firms.
Question 3. Who determines the use of the equipment?'

It is the findings eof this study that certain priorities take

presedence over others, thus determining the use of the equipment.
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The priorities are dependent on the type of the company, data
storage and retrieval over designing, mathematical problems over

drafting, etc.

Question 4. What factors determine the use of computer graphics

in reference to designer draftsmen?
It is the findings of this study that the factors were. (1)
type of firm, (2) production schedule, (3) size of firm, (4) future

expansion plans, all determine the use of computer graphics.

Question 5. Whét would be the effective oufput of such equipment

in a variety of firms?

It was the findings of this study that computer graphics
introduced in a variety of firms would result in increased
production, design capabilities, and also may increase the need
for expansion and growth.
éué;;ion 6. Where would the use of the equipment be required?

It was the findings of this study that the use of this equip-
ment would be required at the time of drafting and design changes.
Question 7. Where would the equipment be used?

it was the findings of this study that (1) type of firm that
deals in drafting and design, (2) location, location on the inte-
rior of the firm close to drafting and design area, (3) other
variables in the size of firm, production capabilities and pro-
jected expansion needs; allowance for initial cost for use of
computers.

Question 8.’ What factors determine the need for computer graphics?

It was the findings of this study that the size of firm

(large, medium, and small), type of operation (bookkeeping or
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designing) and increase of drafting and design capabilities
depend on the need.
Question 9. How is the equipment being used?

It was the findings of this study that the equipment is being
used depending on the size and type of firms. The larger ones
could own their own computers. Middle firms could use them
on-line and smaller firms could lease or rent computers when its

needed.
Recommendations

Knowing that the use of the computer in the drafting and design

LT — — o s

area is not widespread, but those firms know using it in this area are

satisfied with the results, thus creating a positive trend forward.
Designer draftémen”;£2:1é;ﬂiéw£;§ ge;%f?q£#£e, also be traingd
in basic computer operations eqabling‘tp?m to increase their potential
as well as the firms. The age of compqters is well into its own and
lack of computer knowledge would,'Of soon will be, a definité dféQ back.
The results indicate those éeie;ted firms have considered many
variagles in the use of computér graphics. The ones who have already
chosen to‘usé the computer in the drafting and design area are well
pleased withwthe\results.
| A;t_is known that the small firm cannot possibly be. expected to
purchase a computer, but many avenues gre open‘for qsing one, renting,
shértmiér@,rlease, and on-line, thus enabling the smallervﬁéfméufgé
financial ability to use gnd/or have access‘tg‘aMQQWPHFer on need basis

only.
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. Recommendations for Further Study

Results from the data show that a comparison study with a state

having larger and more numerous firms should in effect show the wide-
spread use of computer graphics and the designer draftsman.
The possibility of curriculum development in the area of computer

graphics and programming for designer draftsmen should be studied for

possible changes.
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 Oklahoma State University | ‘smuuwanen, oxasons

| 104 INDUSTRIAL BUILDING _
INDUSTRIAL ARTS EDUCATION '(408) 372-6211 EXT. 7261

Drafting and design are, to some extent, an important part
of your business. The design draftsman along with his particular
area of interest is being challenged by a new advent of technology
called 'Computer Graphics'. Computer graphics-has provided its
usefulness in the area of drafting and design. I am developing
a study to determine how effective is the interaction.between the
design draftsman and computer graphics in the state of .Oklahoma.

The purpose of the study is three fold: (1) 1is there a need
in business and industry for the design draftsman and computer
graphics to work together, (2) are the two working together at
the present time, (3) and if so, how are they working together?
(3b) 1if the answers to these questions are negative why? '

The enclosed questionnaire is designed to obtain this infor-.
mation in a most direct manner. I have attempted to keep the
questionnaire brief and objective to conserve your time in
answering the questions. Your cooperation will be greatly appreci-
ated~in completing the questionnaire and returning it in the enclo-
sed, self-addressed and stamped envelope. If you wish, an abstract
of this study will be mailed to you upon request. C

Sincerely,
Burton Fred Brandt, Jr.

BFB: sm
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Summer 1974

Name of firm or business

Your title

1. Are computers used in your firm? vyes no

2. If so, are graphic devices such as CRT units (cathode ray tubes) and
plotters connected to your computers? yes no

3. How long have computers been used in your firm? yrs. mos.

4. How important is the computer to your business? very important
important not very important

5. Are computers used in the drafting and design section of your firm?
yes no

6. What percentage of time are computers used in the drafting area?’
25% 50% 75% 100% Design? 25% 50%
75% 100%

7. How impertant is drafting to your husiness? very important
impertant not very important

8. Do you own your computer or are they used on-line?

9, How long have computers been used in the drafting section of your
business? yrs. mos. Design? yrs. mos.

10. If the computer is not used in the drafting and design section of
your firm, have you considered it? vyes no If answer is
yes and you decided against it, why?

11, If the computer is used in the drafting and design sectien, how
effective is it in terms of time, costs, employer, and employee
satisfactioen?

12. How is the computer used in the drafting and design section of yeur
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firm? Designing, duplicating, updating drawings, and others.




13.

14,

15.

16.

17.
18.

What is the size and type of computer that you are now using?

With respect to your firm, can you project thé use of the cemputer
in the future?

What drew your attention to the use of the computer in your firm?

Are y6u pleased with the results of your computer? yes
no

How many draftsmen do you employ?

Other than the computer, what type of drafting equipment is used in
your firm? ’
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