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o Texas A&M in *82—ASEE ANNUAL CONFERENCE, June 20-24, 1982 Pcnsiry W
A&M in'82 Sponsored by the American Society for Engineering Education A&M in's2
THEME: “Productivity Through Engineering”

WHERE: Texas A&M University is at College Station, adjoining Bryan. The community population is
100,000 and is located 100 minutes from Houston, Austin, and Waco; and four hours from Dallas.

FACTS about Texas A&M University:
Founded in 1876, Texas A&M is the oldest public university in Texas.
With an enroliment of 33,000, it has been the fastest growing university in the nation.
Its 11,000 engineering students make it the largest college of engineering in the nation.
It has the largest campus in the nation with 5,200 acres.
College Station was the fastest growing city in Texas during the 1970°s with a 63% increase.
Texas A&M has its own airport that is served by Rio Airways from Houston and Dallas.
The famous Corps of Cadets has furnished more reserve officers than any other university.
Texas A&M is fully coeducational with approximately 12,000 female students.

TOURS: Visits to Independence and Washington on the Brazos State Museum, Sam Houston Museum,
Texas antiques in the neighboring towns, local wildeat oil rigs in operation, a cotton plantation, a
cattle ranch, a horse breeding farm, and a Texas Instruments manufacturing plant.

PARTICIPATIONS: Texas dancing (with lessons), mechanical bull riding, tennis courts, swimming
pools, crafts, hobbies, and more,

SHOWS: A fast-gun demonstration, a Texas Rodeo, Western music, and more.

PROGRAM: The majority of the program will be held in the Rudder Tower complex at the heart of the
campus where an array of facilities and food services are available. Maximum walking distance to hous-
ing and other events will seldom exceed two blocks.

EXHIBITS: Commercial exhibits will be located in the Rudder Tower exhibition hall and the adjoin-
ing foyer, closely situated to the registration desk and all presentations.

DRIVING TOURS: Those wishing to make a driving vacation of the trip to the meeting will find many
attractions in the nearby area. Waco—Baylor University and the Texas Ranger Museum; Houston—San
Jacinto Battlefield, Astrodomain, shopping, oil industry, NASA, and museums. San Antonio—Alamo,
Institute of Texas Cultures, river walk. Austin—State capitol, University of Texas, museums, Hill Coun-
try. Dallas/Fort Worth—shopping, museums, and art galleries. East Texas—the Big Thicket National Park,
Indian Reservation, Old Nacogdoches, timber country; and oil fields. L '

TRANSPORTATION: Rio Airways can bring 300 passengers a day with its reguiarly scheduled flights
from Houston and Dallas to the Texas A&M airport located five minutes from the conference center.
The passenger capacity will be increased for the meeting. Motoring from the Houston International
Airport will take less than two hours.

HOUSING: Airconditioned dormitory suites will be available for 2,500 visitors. Off campus motels are
available for 2,400 occupants. A shuttle service will operate continuously to motels.

COST: Registration: less than $100. Campus housing: $10-$20 range; motel housing: $27.545 range.
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Far other information contact :

Jim Earle, General Chairman

ASEF, Meeting, Texas A&M University
College Station, Texas 77843

Phone 713-845-1633 or 845-4451




Time-honorred texts in engineering graphics that

keep pace with the times!

Engineering Graphics:
Communication, Analysis, and
Creative Design, Fifth Edition

by James S. Rising and Maurice W. Alm-
teldt, formerly lowa State University, and
Paul S. Dedong, fowa State University
1977 /448 pages/Paper/$12.95

ISBN 0-8403-1593-7

The fifth edition of Engineering Graphics offers
an integrated introduction to technical drawing
as used by engineers, draftsmen, and techni-
cians in industry today. Engineering Graphics
covers a broad range of topics in basic drawing
principles, descriptive geometry, and creative
design, with new coverage of visualization and
metrication, and many updated illustrations and
new problems. All in all, it's the kind of text to
choose for your beginning engineering drawing
course.

L R o e e

Please send me a copy of

Engineering Graphics by Rising et

al,

Engineering Graphics Problem
Book by Sanders et al.

for adoption consideration

for 30 days’ free exam. (| understand
that | may return my copy within 30 days
without obligation.)

Engineering Graphics Problem Book
by C. Gordon Sanders, Carl A. Arnbal,
and Joe V. Crawford, lowa State Univer-
sity

1977/126 pages/Paper/$8.95

ISBN 0-8403-1658-5

Widely adopted for almost 20 years, the revi-
sion of this popular problem book contains the-
oretical and practical application problems on
the fundamentals of graphics and descriptive
geometry. Flexible format and logical progres-
sion of material make the text a valuable prob-
iem book to be used in conjunction with a basic
graphics course for freshman engineering stu-
dents.
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Name

Dept.

School

Address

City State/ZIP

Kendall/Hunt Publishing Company
2460 Kerper Boulevard
Dubuque, |A 52001

F79-316a
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For your courses in graphncs

d design...

THIRD EDITION

by the late FREDERICK E. GIESECKE, the late ALIVA MITCHELL, and the late HENRY CECIL SPENCER,
IVAN LEROQY HILL, ROBERT OLIN LOVING, and JOHN THOMAS DYGDON

896 pp. (approx.) ISBN 0-02-342620-1

Engineering Graphics combines technical drawing
and design with descriptive geometry and graphical
computation and has been revised in accordance
with current ANSI standards. The design function of
the engineer is stressed throughout the text to
compliment the current educational emphasis on
that area.

Engineering Graphics is divided into three
paris—

Part Oree introduces students to graphical language

Supplementing the text...

and design concepts, instrumental drawing, letter,

geometric construction and skeiching.

® An outstanding feature of this section is its em-
phasis on technical sketching,

Fart Fwo includes chapters on descriptive geometry

which have been thoroughly revised to be consistent

with the latest ANSI standards.

Fart Three contains chapters on graphs, alignment

charts, empirical equation, and graphical mathe-

matics.

Engineering Graphics Problems, series 1, 3/¢

by the late HENRY CECIL SPENCER, IVAN LERCY HILL, ROBERT OLIN LOVING,

and JOHN THOMAS DYGDON

The problem sheets provide coverage of the funda-
mentals of technical drawing and design, descriptive
geometry, graphs, and graphical computation. The
problems shown are based upon actual industrial

design and are in accordance with American
National Standard Y14.

An Instructors Manual with solutions to the work-
book problems is also available.




Technical Drawing

SEVENTH EDITION

by the late FREDERICK E. GIESECKE, the late ALVA MITCHELL, the late HENRY CECIL SPENCER,
IVAN LEROY HILL, 1llinois Institute of Technology, and JOHN THOMAS DYGDON,

Mllinois Institute of Technology
868 pp.  ISBN 0-G2-342610-1

The Severtth Edition, like its predecessors, offers the
clearest and most up-to-date presentation of techni-
cal drawing vet to be published.

Students are first introduced to graphical language
and design concepts, instrumental drawing, letter-
ing, geometric constructions, free-hand sketching
and shape description, and muitiview projection. All
areas of engineering drawings follow, making Tech-
nical Drawing a complete teaching unit. An abun-
dance of meticulous illustrations—over 1200
logically depict the material. Many of these illustra-
tions are in step-by-step format to guide students in
the development of design.

Features:

& a wealth of problems

metric measure

an emphasis on technical sketching

a complete chapter on multiview drawing

an emphasis on the design function of the
CNngLNecT

New to the Seventh Edition:

® metric measure is usually introduced simul-
taneously with the customary units

® extensive use of metric dimensioning in
illustrations

@ many problems (about 50%) are now in metric
measure

@ metric tables have been added for fasteners,
threads, and drills

® a revised chapter on electronic drawing

Technical Drawing Problems-——

Three workbooks have been designed to supple-
ment Techiical Drawing, Seventh Edition. They
effectively reinforce class lectures. The problems
offer a wide range of applications in engineering
drawing and graphics based on actual industrial
designs. '

Series 1, in its Fifth Edition, contains adequate
coverage of decimal to metric dimensions. Empha-
sis is on freehand sketching with problems ranging
from simpie to complex.

Series 2, now in its Fourth Edition, offers heavier
coverage of decimal to metric dimensions. The book
has many design layoui problems.

Series 3, now in its Third Edition, presents a very
heavy concentration of metrics, It provides the nec-
essary foundations for conceptual design activities
needed in many technical courses.

An Instructor’s Manual is available for each of
the workbooks, gratis. It contains solutions and final
drawings for worksheets,

Also available, .

and 1L. HILL, llinois Institute of Technology
160 pp.  PB

This warkbook offers many practical applications of
descriptive geometry, most of which were
suggested by a variety of industrial concerns,

The Fourth Edition is completely metric and

This Key contains all of the problem solutions
for Descriptive Geometry Worksheets,

. The new Fourth Edition of
DESCRIPTIVE GEOMETRY WORKSHEETS, Series B

By EG. PARE, Washingten Stace University, RO, LOVING, Illinois Institute of Technology,

AND—
Key to Descriptive Geometry Worksheets

every problem is new. It contains innavative projects
that involve shade and shadows, and intersections
in isometric, oblique, and perspective pictorials,

Series B, Fourth Edition and is available upon adop-
tion of the main book.

Macmillian Publisbing Co., Inc.
866 THIRD AVENUE, NEW YORK, N.Y. 10022
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ENGINEERING DESIGN GRAFHICS JOURNAL
is published - one volume per year,
three numbers per volume, in Winter,

Spring, and Fall - by the Engineering

Design Graphics Division of the Am-—
erican Socisty for Engineering Edu—
ecation, for teachers and industrial
practicioners of Engineering Graphics
Computer Graphies, and Design Graph-
lcs, and Creative Design,

The views and opinions expressed by
the individual authoers do net nec- -
essarily reflect the editaorial policy
of the ENGINEERING DESIGN GRAFHICS
JOURNAL or of the Engineering De-
slgn Graphiecs Division of the ASEE.
The editors make s reasonable effort
‘to-.verify the technical content of th
material published; however, final
responsibility for opinions and tech-
nical accurscy rests asntirely upon
the author.

TEARLY SUBCRIPTION RATES:

U.5., Mexico, Canada

ASEE-EDG MamBers . . + 2 4+« + of

AZEE but not EDG members . . . . .

Nom-members. . . « v v 2 4 o4 . . .
Foreign subscrivers, . . . . . . . $1

SINGLE COPY RATES:

U.5., Mexico, Canada
ASEE-EDC members . . . . . . , . .§
+ ASEE but not EDG members . . ., , .
Nom-members. . . « . . . . ., .

Foreign subseribers. , . . . . . . §

Back lssues are available at single
copy rates (pregaid) and are limited
in general to numbers published
within the past six . years.
Subscription expiration date {last)
issue) is printed in upper right
corner of malling lebel, W79 for

ENGINEERING DESIGN GRAPHICS JOURNAL

OBJECTIVES :

The objectives of the JOURNAL are:
1. Tec publish articles of interest

a

L.00
1.50
2.0

2.50

Winter 1979, SB0 for Spring 1980, eto.

to teachers and practitioners of Engin-

eering Graphics, Computer Craphics
and subjects sllied to¢ fundamentals
of engineering.

2. To stimulate the preparation of
articles and papers on topics of in-
terest to ite membership.

3. To encourage iteachers of Graphle
to innovate on, experiment with, and
test apprpriate techniques and topics
to further improve quality of and
modernize instruction and courses.

4. Tc encourage research, dsvelop-
ment, and refinement of theory and
applications of engineering graphics
for understanding and practice.

5 -

DEADLINES FOR AUTHORS AND ADVERTISERS

The following deadlines for the gub-
mission of articles, announcements,
or advertising for the three issues
of the JOURNAL are;

“ « « =« 4+ 1 « September 15
. December 1
. February 1%

Winter « . « . . .
Spring . 4 4 v

EDGD MIDYEAR CONFERENCES

1981 - The University of Louisvillse
Louisville, KY

1982 - Californis Polytechnic Univ,
Pomona, CA4
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STYLE GUIDE FOR JOURNAL AUTHORS

The Editor welcomes articles sutmit-
ted for publication in the JOURNAL. The
following is an author style guide for
the beneflt of anyone wishing to contri-
bute material to the ENGINEERING DESIGN
ORAPHICS JOURNAL. In order to save
time, expedite the mechanics of publi-
caticn, and avoid confusion, pleame
adhere to these guidelines.

1. All copy is to be typed, double-
spaced, on one side only, on white
paper: using a black ribbon.

2. All pages of the manuserlipt are
to be consecutively numbered.

3. Two coples of each manuseript
are reguired.

Y. Refer to all graphas, diagrams,
photographs, or illustrations in your
text as Filgure 1, Fipgure 2, eto,

Be sure to identify a1l material
accordingly, either on the front or
back of each.

Illugtrations capnet be redrawn; the
a2re reproduced direetly from submitted
materilal and will be reduced Lo Fit

the columnar page,

Accordingly, be sure all lines are
sharply drawn, all notations are le-
gible, reproduction black is used through-
out,land that everything is clean and
unfolded, Do not submif illustrations
Targer than 198 x 2680 mm. If necessary,
make 198 x 280 or emaller photocopies
for submisszion.

5. Submit & recent photograph {head
to chest) showing your natural pose.
Make Sure your name and address is on
the reverse side. Fhotospaphe, elong
with other submitted material canmot
be returned, unless postage ig prepaid.

6. Please make a1l changes in your
manugeript prior to submitting it.
Check carefully spelling, strueture,
and clarify to avoid smbiguity and
maximize contimiity of thought., Proof-
reading will be done by the editorial
staff. Galley proofs cannot be syb-

mitted to authors for review.
7+ Enclose all material unfolded in

a large size envelope, Use heavy card-
board to prevent bending.

8. A11 articles shall be written
using Wetri¢-8I units. Gommon mea-
surements are permissible only at the
discretion of the editoriml staff.

9. Send all materiel, in one mailin
to:
Mary A. Jasper, Editor
F.0. Drawer HT
Miss. State University
Miss, State, M3 9762

REVIEW OF ARTICLES

All articles submitted will be re—
viewed by several authorities in the
field associated with the content of
each paper before mcceptance. Cur-
rent newsworty items will not be
reviewed in this manner, but will be
accepted at the discretion of the
editors.

HOTE: The editor, although responsible
for copy ag it is published, begs for-
giveness for all typographical mistakes,
mis-spalled words and amy goofs in general.
Typing is done mostly by non-professional
word processors who either are still in
high school or are not trained in profes-
slonal word proeessing. Thank you for
your patience.
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EDITOR'S PAGE
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Gwith apaiogiee to SHOB)

MARY A. JASPER

DEPARTMENT OF ENGRG. GRAPHICS
MISSISSIPPI STATE UNIVERSITY
MISS,. STATE, MS 39762

Seems as though there's good news
and bad news, in equal proportions, all
across the U.3.A. this year.

ITEM (GOOD)}s Engineering enroll-
ments are up, all over the country. More
students than ever before are choosing
the profession of engineering as a pogsi-
ble field of gtudy. ITEM (BAD): With
increased freshman ernrollments alsc comes
‘increased loads for teachers of fresh-
man subjects (including Engineering
Graphics). No longer can we give each
student all of the individual attention
that we feel that student deserves. It
is almost impossible to provide prompt
"feed-back” to the students by means of
graded class-work and tests or quizzes.
Some universities and colleges -- inclu-
ding 2-year technical schools -~ find this
problem tc be more acute than do others.

ITEM (GOCD): The pendulum has finally
begun to swing back for Engineering Graph-
ics as a course or courses in engineering
curricula across the country. Descrip-
tive geometry is also being - called
"an invaluable aid for visualizing sys-
tems of forces in the Mechanics courses.”
{(This gquoted from a graduate student in
electrical engineering at Miss. State.)
ITEM {(BAD): For those departments which
somehow remained intact during the last
15 years -- departments which taught ser-
vice courses in engineering graphics
in the various colleges of engineering
across the land -- this reverse of

¢ / ENGINEERING DESIGN GRAPHICS JOURNAL Fall 1981

popular opinion (administrative) brings
mixed emotions. On the one hand, we are
glad -- as Bob LaRué puts it (see p.9%
this issue) -- that WE STAYED AROUND UN-
TIL GRAPHICS WAS NO LONGER & DIRTY WORD.
On the other hand, most of our staff is
ready or almost ready to retire, and
there seems to be a real lack of young
graphics teachers out looking for em-
pleyment, even at larger and more well-
known universities.

ITEM (GOOD): A1l the engineering
disciplines want computer graphics in-
cluded in existing graphics curriculag
some disciplines even want the graphics
staff to teach extra courses in computer
graphics for their students. ITEM (BAD):
Not only is there a need for more facul-
ty to teach basic graphics courses; now,
existing faculty. . must learn new tech-
niques and skills in order to just keep
afloat in this swirling sea of techno-
logical development. Furthermore, with
the state of the economy being felt more
severely by higher education, money for
equipment (new or used) is Jjust not there.

ITEM (G0OD}: With the higher engi-
neering enrollments also comes gréater
percentages of women and minorities who
chooge engineering as a course of study.
TTEM (BAD): With these larger percen-
tages of women and minorities studying
engineering comes the fact that more of
these {as well as the traditional white
male engineering students) are even less
well-prepared in high school for this
study. More study on new ways to teach
visnalization to students who have never
learned to"see" with their minds is
needed, We cannot teach even basic
graphics courses in the same c¢ld manner.
New techniques must be developed and
used -- and these techniques should be
presented to the membership of the
EDGD in the form of papers presented at
Annual or Mid-Year conferences, or ar-
ticles written for the Journal.

The good news and bad news presen-
ted above is just the tip of the ice-
berg, and we all know i1t. ProHems such
as money for travel to conferences,

(or lack of it), learning to live with
budget cut-backs in the areas of supplies,
or university services, and the rising
costs of computing services and equipment
could be added to the list. These items
must be studied, and when some of us
arrive at some solutions, these solu-
tions should be communicated to the
membership.

it is apparent from what we all hear
and know, that these are the times when
we should become mere active in the
EDGD, and encourage our colleaguss who
are not members to join, but mostly

0 Part%cipate. ’ 7u&&/
o1




JACK €. BROWN

DEPT. OF ENCINEERING GRAPHICS
P.0. DRAWER EG

UNIVERSITY, AL 35486

ph. (205) 348-6320

The cther day a friend remarked
that "time passes sc fast when you are
having fun"., T must agree, because it
does not seem possible that I started
teaching graphics twenty-six years ago.
However, that is not long compared to
150 years that my instruction has beeen
in existence, nor to the fifty-three
years that the Engineering De51gn Gra-
phics Divisicn has been serving the
needs of education and industry.
History is usually measured in time,
so 1t was natural for me to refer to
one of the books on my shelf, Pro-
ceedings of the Summer School for
Drawing Teachers June 18 to 28, 1946,
McGraw-H11l1l Company.

Flipping through the pages [
stopped at the section by Frederic
;. Higbee. e gave a very interesting
historical account of the "Development
of Graphlcal Representation.” A4 plea
is given in the next section by A, A.
Potter to wdvance the teaching of
Graphicg. He states "Drawing is a
Universal language. 1 have insisted
for many years that Drawing and Des-
crlptlve Geometry be given preference
in engineering curricula to any other
languzges other than English . .
Even for the candidate for the Master
of 8cience and Ph. D, degrees in cer-
tain engineering fields, mastery of
the Graphic Arts may prove more use-
ful than an extra forelgn language".
Needless to say, most engineering
schools in the U.S. did not accept the
advice given by Professor Potter,
Instead, they cut many fundamental
studies, such as graphics, to make
room Tor advanced technical studies,

CHAIR’S PAGE

The shift away from the basic
courses has lead to zn 1lliteracy in
engineering, Any engineer who does not
know Graphics may be directly compared
to a Judge who hag no knowledge of the
law. No cne wants tc be In the court
of a Judge who laclks knowledge of the law,
although several organizations and in-
stitutions seem not to grasp this fine
point because they have minimized
graphics in the past. However, some
institutions are realizing the impor-
tance of graphics. The College of
Engineering at the University of
Alabama has reorganized ta include
Engineering Graphics as a separate
department. When announcing the
change in organization, the Dean stated
"the reason for the change is to glve
graphics more emphasis and better
vigibility."

Needless to say I am excited about
the future of graphics on this campus
and also T am excited about the future
of the Engineering Design Graphics
Division. These in attendence at the
annual meeting in L.A. pledged their
gupport. If each of you will earnestly

.make the following pledge, this organ-

ization will meet your needs:

I hereby promise and affirm that

I will support this Division to
the fullest of my ability; further-
more, I will (befcre 1982) eniist
someone to join this Division and
I will actively participate in the
affairs of this Division; further-
more, uniess I have actively par-
ticipated in this Division, I
promise not to criticize the ac-
tions of +the Division or its
members. With my fellow asso-
ciates as witnesses, these pro-
mises are freely made to advance
thig Division to where it is
second to none.

If you tryly accept this pledge,
please do two things: 1. Send me your
suggestions as to how fthe Division could
be improved and 2. Start making plans
to attend the Mid-year conference which
will be in the first week of Jaruary,
1982 in Touisville, K¥Y. Let's talk more
about this committment.

?jﬁuﬁ C-ﬁ)hanu

Jack C. Brown
Chairman, EDGD
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DISTINGUISHED SERVICE AWARD

The Division of Engineering Design Graphics
American Society for Engineering Education

has bestowed upon

Kobert Pean aRue

its highest honor

THE DISTINGUISHED SERVICE AWARD

for his dedicated service to the Division and to engi-
neering education, his devotion to his students and
colleagues, .and as an expression of admiration and
respect of his professional peers.

Rabert Dean LaRue, Professor of Engineering Design Graphics and Computer and Infonination Science,
Ohio State University, has an outstanding record of professional service and accomplishment.

He received a B. S. Degrec in Mechanical Engineering from the University of Idaho in 1944, and
iminediately entered the United States Navy. After his discharge from active duty he reinained in the Naval
Reserve where he achieved the rank of Lieutenant Coinmander. He continued his education at Idaho
University and obtained a B. 8. in Agricultural Engineering and a M. S. in Mechanical Engineering. It was
while serving as a Teaching Assistant at this time that his interest in teaching began. He has been an Assis-
tant Professor at South Dakota School of Mines and Technology and a Professor at Colorado State Univer-
sity before going to Ohio State University in 1965,

Bob has always considered teaching to be his inost important role as an educator. He has developed
and taught honors and regular courses for freshmen engineers in computer programming and engineering
graphics. He has significantly influenced the content and direction of graphics by his interest and innova-
tion in computer graphics. It is through his foresight and efforts that computer graphics is now taught as
part of the engineering graphics courses in many engineering colleges. He serves as a consultant in computer
graphics to industry and colleges.

Bob joined ASEE in 1956, and has served the Division, his section and the natfional organization in
many capacities. The most recent of these has been as chairman-eiect of the North Central Section and as
vice-president for Memhber Affairs, ASEE. He has served the Division as Circulation Manager and Treasurer
of the Journal of Engineering Design Graphics, as a staff member for two summer schoois, Coordinator of
the Creative Engineering Design Display, Secretary, Vice-chairman and Chairinan in 1975-76. Since that
time he has served as director for two workshops on Computer Graphics. He is the author of a textbook on
engineering graphics, published articles and presented papers and many conferences.

He is a member of Sigma Tau, Ohio Association for Engineering Graphics, and a registered professional
engineer.

The Division proudly presents Robert Dean LaRue its 1981 Distinguished Service Award.

Presented this day June 23, 1981
at the Annual Conference, University .of Southem California

Chairman

ENGINEERING DESIGN GRAPHICS DIVISION
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ENGINEERING GRAPHICS—-Past , Present and Future

NOTE: Without "hard" copy of Bob's acceptance speech as reciplent of the EDGD 1981 '"Distingulshed
Service Award", the Journal asked our good friend to write up his "“philesophy" of Engineering
Graphics. He did what one wculd expect a Computer fancier to do!. HE WROTE HIS "PHILOSOPHY"ON

A WORD PROCESSOR -- Tight margin-justified and all. The Journal wishes all contributers were

so helpful!--Ed.

Robert D. LaRue
Professor, Enginesring Graphics
The Ohio State University

Being notified that I was the reci- However, therg eppears ta .bE s
pient of <the Divisien’s Distinguished ?Tend to Changeleng1neer1ng education te
Bervice Award for 1981 started some ?nclude less science and more practical-
thought processes in which I reviewed my 1ty The Associste Dgan Df Engineering
participation in Divisional activities at another large universify recently
since attending my first meeting in askgd me. l"Aren't you glad you 1§5t5d
1954 0OFf course I tried to list all of untllugraph1c5 was no longer a dirty
the meetings = beth Annual Conference quqf Fu?thermoref Fhe current Division
and Midyear = I had attended. Instead Chaxrman 1s 3159 Chairman of a newly es-—
of thinking of places, I found myself tablished graphics department.

remembering peopile
9 p The fallacy of computer graphics

People in the Graphics Divisian elim?nating ?he peed for manual, pencil
have always been special. It goes with-— pushing grapnhics is shown by talking tao
out saying that Midyear meetings have managers of computerized drafting sye~
always been wsll run and enjoyable to tems (one app%lcat1un of interactive
attend. Faculty of +the ASEE Annual computer graphics?. These people want
Conference host institution who were ac-— individuals with & wvery strong back-
tive Division members invariably held grugnd in drafting to becqme users of
important position im planming and run-— their systems. The same philosphy ap-
ning the Conferemce. At least two Annu- plies in many instances %o engineers who
al Conference Chairmen have been Divi- are going info computer aided design
sion membeTs. They need a background in graphics &0

effectively use computer graphics
I'm sure that all +those who have

received this Award would agree %hat Graph1cs programs of the FUt?TE
their being considered for the Award was ShDU1q 1nc£yde bath Tanual and camputer
duve to the help of the entire Divisien. gfaphlcs. fre CDEt.Bf Fomputlng systems
I want to extend my sincere thanks for with graphic capabilities is decreasing
all the help I have racaived. to #he po1n# where thege tools should be
Furthermare:, ane of the great advantages aya11ab1e in paractically every SChDDy
af being in £this Division is the great With such §gstemsr students will jain
number of wonderful friends I have ac- the eXperience needed to work in com-
quired over the years. Thanks again! pgter aided dgsign. Iq addition, it
will be possible +to increase subject
At one time, the Division was the matter cowverage in some areas ta the
largest and strongest in ABEE. Then the I?VE1 at uhich instrugtion was Form??lu
trend toward enginesring science began. given. It,ls interesting to, note &hat
Graphics, belonging #&o the opractical many gnter1ng freshman ?1T9359 flave per-
side of engineering (at least #ram the sonalized computers which can produce
viewpogint of many), began %o decline. graphic output
Pragrams at many schoels were reduced or . . . .
eliminated. The introduction of com-— . The miss.ng ElementA1n this picture
puter graphics may have alse contributed will pe 1Tstructgrs who h?VE 2 5°°d
to the decline of traditional graphics. knqwlgdge of graphics (especially des-
There are +those misguided individoals ‘T‘Ptlv? geomatry’ gnd computer graphics
whoe would say., "We don’t need this be- (1nc1ud1ng prugrammlng}: For & consid-
cause the computer can da i%. " erable time, there will be & need for
the development of software for computer
At the present time, some members graphics

whas have heen very active in the Divi-
sion are woerking to establish a Freshman
Engineering Division in fhe Society.

The challenge to the Graphics Diwvi-
sion is to develop workshops and sumnmer
schools (of several weeks duraticn}! in

Apparently they fesel their positions are which +the individuals necessary for the
mare viable in such a Division than in Engineering Graphics of the future can
the Engineering Design Graphics Tivi- be +trained. TI# this is done, the Divi-
sion. The formation a@f sdch a Division sion may be able to Tegain the leading g8

will undoubtedly reduce the number of position in ASEE that it once had
members who declare EDGD their #irst
divisional choice.
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GUEST EDITC

(Still more on "REGISTER OR PERISH")

Mary. .

pricel!)

or Perish".

This is not an original story.
The first time I heard it I was in
my cradle in my native shtetl, Warsaw,
Poland. (Who had cradles in the ghetto?,
although you could "ghetto®" one for a

Not only is this not an original
story. I had intended it as a preamble
to a more serious plece on certain pro's
(no offence intended) and certain con's
(again, noi), but I liked it after I
read it and corrected some typos (!).

I could write "the more serious piece"®
and gtill may on "Register, Publish,

Signed /vlad/
Dr. Irwin Wliadaver
1500 Bay Road, #415
Miami Beach, Florida 33139

Rabbi Yessef was the only semi-
official in the tiny shtetl. By defi-
nition, a shtetl is an isolated wvillage
reachable in winter by snowy, nuddy,
rutted trails and in summer by the
game trails now choked with dust. Any-
way, the shtetl was too small to support
a policeman cor a judge. For any problem,
"See the Rabbi". The Rabbi dispensed
advice and justice. When advice failed,
he dispensed with justice and used his
judgment. It always worked.

) One day the thirty=years' war between
Reb (Mr.) Yankel and his wife Rachel

came to a fever pitch and the decision
was, "We ask the Rabbli to decide:whe is
wrong and, maybe, who is right.”

They approached the Rabbi and ex-
plained that they needed his help. 0OF
course, the Rabbi's wife, Rifka, knew
the whole story and long since had told
the Rabbi about the differences that
had plagued Yankel and Rachel all that
time; even so, she decided to eavesdrop.
Had to. Who wouldn't?

Rabbi Yussef asked Yankel to
leave the room while he would listen
to Rachel make her case with Yankel
absent. The Rabbil listened, his head
cocked to the left, and when Rachel fi-
nished telling her side of the story, he
said, "Rachel, I think you are right.
Please leave now and send Yankel in.
I must hear what he has to say."

Then Yankel came in., The Rabbi
listened, his head cocked to the right
this time to avoid partiality. When
Yankel finighed telling his side of the
story, the Rabbi said, "Yankel, I think
you are right. Please tell Rachel I
said so.™

The Rabbi's wife would have exple-
ded, but any rabbl is due great defer-
ence for hig learning; she had to con-
Tent herself with the complaint: "My
Darling Rabbi! How can you tell the
wife that she ig right and then tell
her husband that he is also right? It's
impossible they should both be right!®

The Rabbi answered, "Rifka, I'll
tell you something: YOU ARE RIGHT,
T0Q."
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COME TO “LOO-UH-Y

L L”

ASEE ENGINEERING DESIGN GRAPHICS DIVISION

MID-YEAR MEETING

FRANK M. CROFT

SPEED SCIENTIFIC SCHOOL
INIVERSITY OF LOUISVILLE
LOYISVILLE, KY

We at the University of Louisville are
delighted to host the apnual mid-year meeting
of the EDGD. The meeting is scheduled for Jan-
uary 3-5, 1982. We sincerely hope zll of you
plan to attend and sample "Kentuckiana Hospi-
tality". We know you will not be disappointed.

Located at the "Falls of the Ohio", Louis-
ville began as a settlement of English, Scotch,
and Irish families led by George Rogers Clark
and hie trocps in 1776. The settlement presp-
ered and later was named Louisville in honor
of King Louis XVI of France. The correct
pronounciation of the clty 1s "Loufeville",
however natives generally promounce it "Loo-uh-
vull".

The University of Louisville is the nation's
oldest municipal institution. It was established
in 1798 and is now a state-supported school. The
Speed Scientific School, the Upiversity's
school of engineering and technolopy, was estab-
lished in 1924 as a result of an endowment from
the James Breckenridge Speed Foundation. The
school, offers degree programs in 7 areas of eng-
ineering and 4 areas of technology.

This year's meeting will be held at the
Executive Inn Hotel which is near the Unlversity
and the airport. All technical sessions, demon-
strations, the business luncheon, and the awards
banquet will be held at the hetel. TYou are
encouraged tc make your room reservations directly
with the hotel by using ‘the reservation card
printed below. This reservation card will also
accompany the registration materials that will
be mailed later. Room rates will be $36 for
a single and 843 for a double. This arrang-
ement is more efficient for managing transpor-—
tation and will provide an excellent atmosphere
for the meeting. Informal tours of the Univer~
sity and the Speed School Complex are planned
so attendees can become more familiar with
the school.

JANUARY 3-5, 1982

The spouse program for this vear's
meeting should be entertaining and informative.
Tours of the Louilsville Stoneware Company, the
J.B. Speed ATt Museum, and the Kentucky Derby
Museum are planned. A luncheon on Monday, Jan-
uary 4 is alsc planned and will be held at one
of Louisville's fine restaurants.

The Louisville metropolitan .area and Ken~
tucky in general offer a wide variety events and
attractions for those attendees who wish to
sight~see. The following list presents some of
the sight-seeing attractions that are open
in January.

Metro-Loulsville Area

Rauch Memorial Planetarium

Kentucky Derby Museum

Farmington Mansion (Historical Sight)
Hadley Pottery Company

Bakery Square (Shops restored to 1890's)
Museum of Natural History

American Saddle Horse Museum

Riverfront Plaza & Belvedere (Ice skating)
Actors Theatre

Close to Louisville

Mammouth Cave National Park
My 0ld Kentucky Home State Park
Custer Residence
Fort Knox-Gold Depositary
Patton Museum of Calvary & Armor
State Capitol
Daniel Boone (Grave
Shakertown

An outstanding program has been put together
by Barry Crittenden of VPI as can be seen below.
This program coupled with the attractiveness of
the Louisville area as well as the Executive Inn
Hotel should produce a meeting that will be en-
joyed by all and remembered as one of the better
mid-year meetings the EDGD has had. Come to
"Log~uh-~vull" ‘anid enjoy yourself!
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PROGRAM/PROGRAM/PROCRAM/PROGRAM/PROCRAM/P

Sunday, January 3, 1982

6:00 - Executive Committee Dinner
and Meeting

Monday January 4, 1982

§:00 - 8:30 Registration
§:30 - 8:45 Introduction & Welcome
8:45 - 9:30 William A. Miller, Western

Carolina University

"Oeccupational Impertance cf
Fngineering Graphics-~ As
S5een by Engineering Technology
Graduates'.
9:30 10:30 Larry G. Richards, University of
Virginia

"Investments in the Future:
Reflections on University -
Industry Relaticns".

10:30 10:45 COFFEE BREAK~Visit Exhibits

10:45 - 11:30  Sharon R. Heckman, U.S. Army
Corp of Englneers

"Graphics Usage by the Corp

of Engineers'.

11:30 - 12:00 Breek to set tables for luncheon
Visit Exhibits!

12:00 - 1:15 Business Luncheon
1:30 - 2:30 Yuan H. Liu, Miami University~
Hamilton (Ohio)

"Design of Fixtures to Hold
Inserts for Ever-Strait Doors".
2:30 - 3:30 Abram Rotenburg, University of
Melbourne (Australia)
"JOHNNY—An Algorithm for Reading

Orthographic Drawings”.

3:30 - 3:45 COFFEE & SOFT DRINK BREAK~
Visit Exhibits!

12 / ENGINEERING DESICN GRAPHICS JOURNAL

3:45 - 4165

7:00 - 8:00

Tuesday January

9:00 12:00
1:00 1:45

1:45 2:30

2:30 2:45

2:45 3:30

3:30 -~ 4:30

6:30 ~ 7:30

7:30

Fall 1981

Daniel J. Goldstein, Naval Sea
Systems Command

"Student Exposure to Calcomp —
The Graphics Details™.

SEMINAR - Rapid Draw System of
Ink on Film Technique

Presented by: James Kester
Koh—I-Noor Rapid-
ograph Inc.

5,1982

Industrial Tour {Tentative plans
are to tour the Ford Truck Plant
In Louisville)

Bus will leave at 9:00 AM

Gary D. Shulenburg, Newport News
Shipbuilding
"Graphics at Newport News
Shipbuilding".

Rollie Jensen, Iowa State
University

"An Engineering Graphice Instru-
ctional Facility Utilizing
Computer Graphies',

COFFEE & SOFT DRINK BREAK
Vigit Exhibits!

Roscoe L. Pershing, Deere &
Company

"CAD/CAM and Fngineering
Integration'.

V. 0. Themas, Royal Mel-
bourne Institute of
Technology (Australia)

"An Interactive Computer Program
on Exteriot Algebra for Des-—
criptive Geometry & Computer
Graphics".

Social Hour

EDGD Awards Banquet



LOUISVILLE EXECUTIVE INN HOTEL -- Site of the 1982 EDGD Mid-Year Meeting

For Reservaticns:

Mail this form directly to:
Executive Inn
Wattersen Expressway at Fairgrounds

Louisville, Kentucky 40213

Phone: (502) 367~6161

PLEASE RESERVE:

() Single {one person)

() 2 Double Beds { )Persons
() Suite ( )Persons
() Connecting Rooms { )Persons

Arrival Date
Number of Nights
Note: This reservation held until 6:00

P.M. unless payment guaranteed
by company or a prepaid deposit.

Name

Firm

Street

City

State Zip

EDGD Mid-Year Meeting Jan. 3-5, 1982

JAMES BRECKENRIDGE SPEED HALL
Main Building of the Speed
Scientific School Complex.
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usc ‘81
SOME COMMON CHARACTERISTICS

IN INDUSTRIAL APPLICATIONS

OF CAD/CAM

ROBERT N. McDOUGAL

DEPT. OF ENGINEFERING MECHANICS

THE UNIVERSITY OF NEBRASKA-LINCOLN
LINCOLN, NEBRASKA 68588

ABSTRACT

This paper represents the result cof
an inquiry sent to several industrial
representatives asking for their response
to questions related to their use of Com-
puter Aided Design (CAD) and Gomputer
Aided WManufacturing (CAM).

The results indicate that the most
common use of CAD is in the areas ofy
the design of machine and structural el-
ements and electrical circuit boards;
the solution to problems using programs
in finite element analysis, et al; in-
teractive graphics design using software
programs such as CADAM developed by the
Lockheed Corporation.

The most commecn use of C&M is for
scheduling; inventory and process control;
numerically controlled machines; materi-
als handling and monitoring; interactive
parts nesting and testing procedures.

In addition to CAD/CAM, Computer
Aided Drafting was mentioned as being
popular with geveral of those responding.

In the author's opinion, there is
gufficient interest and application of
CAD/CAM in industry to make it a required
{(or optional} subject for all undergrad-
uate and graduate engineering students
attending an accredited institution of
higher learning.

INTRODUCTION

The digital computer has had a tre-
mendous influence on the accomplishments
of the profession of engineering. In the
beginning, its primary application was
to solve the more difficult, time con-
suming mathematical equations associated
with engineering design and analysis, As
new developments in computer hardware be-
came available and the cost of computer
hardware and software was reduced, the
use of the digital computer has been ex-
panded to include many other applications
guch as computer graphics, computer aid-
ed design, computer drafting, numerical-
ly controlled machinery, robotics, =sched-
uling and performance control, mainten-
ance of personnel records and mamy other
applications.

This paper will suggest those appli-
cations of the digital computer which
are most commonly used by a variety of
industries who had responded to a quest-
ionnaire sent to them by the author. The
questions posed were directed toward the
arecas of Computer Aided Design (CAD) and
Computer Alded Manufacturing (CAM).

Copyright (© R. McDougal, 1981

14 / ENGINEERING DESIGN GRAPHICS JOURNAL Fall 1981



The main purpcse of this study is
an attempt to determine those character-
istics of CAD/CAM which are most common
to the industrial representatives who
use them., It is hoped that the result
will be henefiecizl to colleges which are
including CAD/CAM in the curriculum of
undergraduate and graduate students.

THE SURVEY

Letters were sent to approximately
150 industrial representatives. A broad
cross section of industry was contacted,
including both large and small manufact-
urers and engineering consulting firms.
Only 52 responded to the inguiry. TForty

indicated that they were using either GAD,

CAM, or both and twelve indicated that
they were not using either CAD or CAM.
Several of those responding negatively
stated that CAD/CAM was in their future
plans and therefore suggested that an
introduction to CAD/CAM be included in -
the engineering curriculum offered at
colleges and universities.

Table No. 1 is a condensation o6f
those areas of CAD/CAM and Computer Aid-
ed Drafting (CADR) which are most used
in industry.

Arn obgservatien of the tabulated re-
sults indicates that the greatest use of
Computer Aided Design is in designing
machine and structural elements and cir-
cuit boards; secondly, as a problem sol-
ving tool utilizing software programs in

Tinite element analysis, and thirdly,
the application of interactive graphics
design using software packages similar
to CADAM.

The most widely use of Computer Aid-
ed Manufacturing is in the area of sched-
uling, inventory, performance control,
production and process control, person-
nel records, etc.; secondly, numerically
controlled machines for manufacturing
operations, and lastly for materials
handling, interazctive parts nesting, and
nondestructive testing and field testing
procedure.

Table No, 2 identifies some of those
responding representatives of industry
who are presently using CAD or CAM and
indicates the areas which are being util-
ized.

Table No. 3 is a list of those in=
dustrial representatives whc were not
using CAD/CAM at the time of their re-
sponse to the questionnaire., Some rea-
sons cited were: Company is too small to
justify the expense of computer hardware;
the type of mamifacturing, etc. did not
lend itself to the use of the computer.

Table No. 4 represents a tabulated
summary of the results of the survey in-
cluding the number of respondents utili-
zing the three areas indicated.

TABLE No. 1. Application of CAD/CAM in Indusiry
io. of Reps.
Application Using the
Application
CAD
1. Designing of machine and structural
elements and circuitboards 21
2. Problem solving 17
3. Interactive graphics design 14
CADR
4, Edit and alteration of existing drawings 14
5. Automated drafting 25
CAM
6. Scheduling inventory, control processes,
personnel records, etc. 20
7. MNumerically controlied machines 19
8. Materiais handling and monitoring
9. Interactive parts nesting
10. Nondestructive and other testing
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TABLE No. 2. Industrial Representatives lsing CAD/CAM

Industrial Representative

Use of CAD/CAM*

Allis Chalmers

American Piywood Assn.

AMOCO (Std. 011 Co. of Ind.)

ARMCO Building Systems

Bechtel Power Corp. (Eng. Div.)

Bell Laboratories

Black & Veatch

Brunswick Co. {Defence Div.)
Burlington Northern

City of Los Angeles {County Engineer}
Colt Industries (Fajrbanks Morse Pump Div.)
Deere & Co. (Manufacturing Eng. Div.)
Firestone Tire & Rubber Co.

Fisher Controls Co.

Ford Tractor Div.

General Oynamics (Electric Beat Div.}
General Motors Corp.

General Portland Inc.

International Paper Co.
Johns-Manville Sales Corp.

‘Martin Marietta Aerospace

McDonnell Douglas (Aircraft Co.)
McDonnell Douglas (Astronautics Co.)
Monsanto Co. {Eng. Dept.)

Phitlips Petroleum Co. (Corporate Eng. Div.)

Proctor & Gamble

Republic Steel

Sandja Laboratories :
Texaco {Computer Services Dept.)

The Schemmer Assoc. Inc. {Architectural Dept.)

Trane Co.

Union 0il1 Co: of California

Union Pacific R.R. Co.

United Technologies Research Center
Valmont Ind. Inc,

Western Electric

Westinghouse Elec. Corp. {R & D Center)
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*Refer to Table No. 1 for Explanation of Application of CAD/CAM

TABLE No. 3. Industrial Representatives Hot Using CAD/CAM

Adams Engineering Co.

Boise Cascade Corp.

Detroit Testing Machine Co.
Georgia Pacific Corp.

Gilson Screen Co.
Towa-I11inois Gas & Electric Co.
Klett Manufacturing Co.
Marathon Pipeline Co.

Market Forge Co.

Hebraska Department cf Roads
Steiger Tractor Co.

SATEC Systems, Inc.
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TABLE No. 4, INDUSTRIAL COMPUTER AIDED APPLICATIONS
-Computer Aided Drafting (39)
a. Automated Drafting (25)
b. Edit and Alteration of Existing Drawings 14)
Computer Aided Design (52}
2. Designing of Machine and Structural
Elements and Circuit Boards {21}
b. Problem Solving (17)
¢. Interactive Graphics Design (14)
Computer Aided Manufacturing {54)
a. Scheduting, Inventory, Control Processes,
Personnel Records, etc, {zo)
b, MNumerically Centrolled Machines {19}
¢. Materials Handling and Monitoring { 8)
d. Interactive Parts Nesting { 4)
e, Nondestructive and Other Testing Procedures { 3)

APPLICATION AND ADVANTAGES OF CAD/CAM *

1. An opportunity for the engineer to
be more creative.

2, Reduced manufacturing cost and re-
duced lead times.

3., "Computer graphics is probably the
most important reason that CAD/CAM
has been so widely accepted and im-
plemented. I+t provides instant re-
sults of your interactions and pro-
vides instant results of your inter-
actions and provides a work environ-
ment that is difficult to beat for
problem solving.” )

%, Being able to "remote" graphics de-
vices,

5. Has enabled Geheral Mctore to produce
product designs and master wood mod-
els on a timely basis, at less cost,
and with improved quality resulting
in finished precducts that are not
only more dimensicnelly accurate,
but are being designed and engineered
in half the time required by previous
maral technigues,

6. Evaluating the structural character-
istics of a design by computer simu-
lation makes 1t possible to design
and engineer vehicles with cptimum
welght and strength,

7. Provides visual simulation to deter-
mine: If different seating arrange-
ments comply with federal visibility
standards; if the visibility of a
typical driver isg obscured by posts
or pillars or if the steering wheel
blocks the view of the instrument
panel; if the luggage compartment
storage capacity ig adequate, ete,.

8. Numerically controlled milling mach-
ines produce accurate model parts,
greatly accelerating the development
of the designh program.

9. Agsists todling engineers, using gra-
phics consoles, in designing welding
fixtures and determine the optimum
orientation of the welding gun. The
computer then autcmatically places
the weld guns in the proper position
and maintains proper clearances.

10. Provides optimum use of material by
determining the material pattern
that will create the least waste and
rrocess the information sc the ma-
terial may he cut by a numerically
controlled fabric cutter.

11. Provides a means of maintaining tol-
erances by automatic inspection as
a part progresses through the vari-
ous machining operations.

12, Used in testing laboratories where
complex tests and calculations must
be conducted and analyzed in a rel-
atively short period of time.

13. Used to monitor functions on the
manufacturing flcocor to improve cper-
ating efficiency and effectiveness.

* From GM Paper "C4D/CAM at General Mo-
tors" by Frank Stoneking, Department
Head, General Motors Manufacturing De-

velopment presented at the Deere & Co.

CAD/@AM Conference on January 16, 1980.

ENGINEERING DESIGN GRAPHICS JOURNAL Fall 1981 / 17



SUMMARY AND CONCLUSIONS

In the author's opinion, the survey
wag unsuccegzgful in determining tc what
extent CAD/CAM is being utilized in in-
dustry in that only about one-third of
those contacted responded to the quest-
ionnaire. If one is to assume that those

.who did not respond were not using CAD/
CAM, then less than one-third of industry
is using it.

A positive result of the survey, in
the zuthor's opinion, is the information
related to those areas of CAD/CAM which
are moset utilized by those responding
positively. It does provide some input
which could be beneficial tc the engin-
cering college that is either plamnming
to include GAD/CAM in their curriculum
or already is offering such instruction.

The major auto manufacturers and

marny of the major manufacturers of agri-

cultural and industrial equipment are

presently using CAD/CAM.

The time saved

in both the degign and manufacture of

thelr product is phenominal and in their

opinion justifies the expense of the hard-
ware and software necessary to utilize

‘the_ Program.

It seems CAD/CAM is here to stay and
therefore should be a mandatory requisite
of all engineering students whose future

responsibility will be in the areas of

the degign and manufacture of mechanical,
electrical and structural components as

well as those industrial engineers who

will be regponsible for plant operations

and overall economy.

(BRG] o
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you do,

Designed for
ARCHITECTS, .
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COMMERGIAL ARTIBTS
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AN INDUSTRY PERSPECTIVE
OF THE
COMPUTER GRAPHICS CHALLENGE

C. JAMES BLUHM, P.E,.

GRAPHICS APPLICATION ENGINEER
WHIRLPOOL CORPORATICON
RESEARCH & ENGINEERING CENTER
MONTE ROAD

BENTON HARBOR, MICHIGAN 49022

Computer graphics is the driving
force behind what will become a major
industrial revolution.

Graphics dates to antiquity as an
effective means of exchanging ideas. Its
effectiveness lies in its simplistic un-~
iversality; hence, a pleture is indeed
worth a thousand words, IEven today we
attempt to communicate to the galaxies
using graphics,

Since the accuracy of hand drawn
graphics 1s often inadequate because of
imperfectly perceived geometry and shaky
hands, the technical drawing of today
uses graphic conventlons such as dashed
lines, blend notations and Tat pencils
to form a 2-dimensional representation
of a 3-dimensicnzl object.

Dimensions are then added to give
the illusion of a precise definition of
that object. In reality, many objects
simply cannot exist as they are drawn
and it falls the lot of the model mzker
to reconcile these aberrations.

What's so revolutionary about com-
puter graphics?

With computer graphics. - for the
first time - we have the potential for
simply creating an accurate mathematical
model of a geometric object in machine
readable form.

The full implications of this pre-
mise are still being explored, Only
three of these implications are treated
here, and these only briefly.

First; the premise states that we
can, or at least have the potential to,
create a mathematical model of a geomet-
ric object using computer graphiecs., This
implies that trained personnel are re-
quired to enter and geometrically define
these objects.

This presents the first challenge
to both industry and educators, Data
entry people must be capable of both de-
fining geometry in analytical terms and
must be computer literate.

Industry and educational institu-
tions should attach only a secondary im-
portance to being trained in the use of
a specific graphics system. (Man-cen-
turies of software are being written ev-
eryday, educators could never begin to
keep up with expanding software.) I
could care legs if training is on Compu-
tervision, Applicon, Calma or any other
gspecific equipment. I'm interested in
finding someone whe understands planes,
surfaces, arc definition, and B-splines.

Copyright (& C. Bluim, 1981
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The tools of the draftsman (pencil,
T-square, compass, and Lemplate) are
useless to the data entry person: +the
"geometric model maker". The geometric
model maker (this process hag amazing
parallels to the shop model maker) uses
analytical geometry to define to the com~
puter an object as it really exists in
J-dimensions. Corners must intersect,
no dimension is forgotten, or the model
will be in error and cannot be construct-
ed,

In addition, the graphics model ma~
ker should be computer literate., Compu-
ter graphics in the 80's will see the
computer emerge from a remote, somewhat
mysterious device to beling an integral
part of our corporate and personal lives.
The data entry person of the 80's should
understand data bases, data base struct-
ure, bits and bytes and CPU's.

Assuming this challenge has been
{or at least can be} met, we can now

create a mathematical model -- a data
base -- which is in a machine rezdable
form.

T think at this point one might
pause and ask WHY?

Why crezate a computer data bage?
Contrary to popular wisdom, the answer-
is not precductivity. It may well take
longer to create a 3-dimensional geomet-
ric data base than to create a conven-
tional drawing.

Then, why? I think we might find
the answer in an interesting parallel.
I'm sure you all remember trigonometric
tables. I'm sure your favorite handbook
has the pages marked. Then someone de-
cided to put trig tables in a computer
data base and the scientific calculator
was born. Now then, you're in your of-
fice and you discover you need the sine
of 38 degrees. The handbook, within
arms length, will give you the correct
value, as will the calculator in the of-
fice next door, which do you use?

I dare say the majority of you
would walk next door, but why? Beecause
once you have the sine of 38 degrees on
the caleulator, you continue toward a
final solution much faster.

Similarly, with computer graphics,
we need the geometric data base but, the
real value of the data base comesg in
what we can do with it afier the model
has been created.

This presents the second challenge:
Now that we have all these data, and can
manipulate them very quickly with the
computer —-- what are we going to do with
them?

Are we smart encugh to know what we
want to know?
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While a traditional 2-dimensional
drawing may be sufficient, it certainly
doesn't explcit the data base.

We must learn to convert data {lines,
arcs, fillets, circles) into informaticn
(mass, volume, centroid).

Only after we learn to extract the
essence of the geometric object from the
data can we gain understanding of the ob-
Ject and its relationship to its surroun-
dings.

It is the educator's challenge to
broduce data analysts who are well enough
trained to change data into information.
Engineering information such as fit,

unction, stress, and performance. Ac-
counting information such as labor and
material cosgt., Manufacturing information
such as cycle time, mold design, and die
design.

This leads tc the third challenge,
which is to be creative and intuitive
enough to use this wealth of timely in-
formation to act and react.

The effect of this change in method
of geometric description on industry is
truly revoluticnary. Traditicnal job
descriptions such as designer, detailer,
N/¢ programmer, product engineer, and
process engineer begin to blur.

It no longer takes a specialist to
interpret a 2-dimensional drawing for
complex engineering cakculations, the
computer can analyze the data and provide
results., Since a die design is derived
directly from the part geometry, the com-
puter can desigh a complex die with 1it-
tle human intervention. Inspection is ..
no longer a process of comparing a 3-di-
mensional part to an interpretation of a
Z-dimensglonal representation of a 3-dim-
ensicnal part; it becomes a computer com-
parisen of a 3-dimensional model o a 3-
dimensional part, gquickly and accurately,

We are in business to make a product
at a profit. By changing the definition
of the product from a 2-dimensicnal pa-
Der representation (subject to human in-
terpretaiton) to a 3-dimensional matheo—
matical meodel from which consistent, ac-
curate information can be extracted at
lightning speeds, we have impacted the
entire corpecrate structure.

Those of us who thought we had pur-
chased an automated drafting machine soon
discovered we had a different kind of
beast by the tail.

Those of us who have lived with com-
puter graphics soon discovered we had a
tiger by the tail.

And those of us who are beginning

to understand the implications of compu-
ter graphics have discovered we not only

1981



have the tiger by the tail, tut he's off
and running.

The challenge to you as educators is
to provide:

1., People who are trained tc define an-
alytically, in 3-dimensicnal terms,
a geometric object.

2. People who can convert data to infor-
mation.

3. People who are creative and intuitive
enough to use that information to
create a better product and a better
tomorrow.

TEXAS A&M UNIVERSITY
DEPARTMENT OF ENGINEERING DESIGN GRAPHICS

COLLEGE STATION TEXAS 77843

TELEPHONE  713-845-4457
713-B45-1633

December 1, 1980

JOB OPENING--FALL 1981: The Engineering Design Graphics Department of
Texas AGM University is secking applicants in-
terested in teaching enginecering graphics, de-
scriptive geometry and related specialty cours-
es such as electronic drafting, computer graph-
ics, data amalysis, etc.

QUALTFICATICNS: Applicants should have a degree in.engineering
and preferably a PhD degree. Registration as
an engineer is desired, :

DUTIES: Primary duties will involve the instruction of
i freshman engineering students in two required

courses--engineering graphics and descriptive
geometry. Both courses are structured to in-
troduce the student to real world engineering
and to try to utilize visiting engineers from
industry who serve as consultants to student
design teams. Other specialty courses are
offered for students in Engineering Technology
who are majoring in the graphics option.

SALARY: The salary is open and is dependent upon the
gqualifications of the applicant.

BEGINNING DATE: ' The beginning date of employment is late August,
1981,

EMPLOYMENT POLICY: Texas ABM University is an affirmative action/

equal opportunity employer.
APPLICATIONS: Send your applications and resume to:

James H. Earle

Engineering Design Graphics. Department
Texas AGM University

College Station, Tx. 77843

Phone: 713-845-1633
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INTEGRATING

COMPUTER GRAPHICS INTO A
TECHNICIAN TRAINING PROGRAM

VICTOR LANGER

MITWAUKEE AREA TECHNICAL COLLEGE
MILWAUKEE CAMPUS

1015 NORTH SIXTH STREET
MITWAUKEE, WI 53203

Abstract

Celleges and industry both face si-
milar problems in trying to shorten the
time lag between zdding a new technology
and developing trained manpower. Computer
graphics - is high cost technology that
faces shortages of tralned manpower in
many occupations, and computer graphics
was chosen by the Milwaukee Area Tech-
nical College (MATC) == the area with
which to develop a model for career
planning and partnership with industry.
MATC has proceeded with an NSF~CAUSE
Project to retrain faculty, develop
curriculum, develop partnerships with
industry and workers, and simulate a
work environment. With the assistance
of a major vendor, Computervision Cor-
poration, as a partner, the computer
graphics skills are being integrated
into elevén cccupational programs.

The curriculum update resulted in
modification of appropriate instructional
units as well as the addition of a

basic operator course and advanced
courses..In the first year, over 200
students were enrcllied in two-credit
courses.

Introduction

The information explosion and rapid
technological changes have created a
time lag between what is taught and the
real technical skills that are needed.
The revitalization of American industry
muet include colleges as well as industry.
The Milwaukee Area Technical College
has chosen computer graphics as an ad-
vanced technology for developing a model
partnership with industry, using a
continuous career development plan per-
nitting industry, college, and workers
to modernize in harmony.

Improving productivity of American
industry usually requires an investment
in advanced technology to modernize plant
and equipment and then to retrain its
technologically obsoclete workers. The
workers facing displacement and lajoff
as a result of technological improvements
should have the choice of either working
with the technolegy through retraining or
accepting early retirement, as discussed
in "The Redundant Worker" by Peter
Drucker (Wall Street Journal, September
25, 1979).

Computer graphics is one cf the new
techneclogies which, when ccupled with
numerically controlled machines, is
capable of automating the totat factory;
and it becomes the challenge of iIndus-
try, worker, and ccllege to solve the
displaced worker problem. This tech-
nology confronts engineers, designers,
draftspersons, machine operaters, ma-
chinists, welders, assembly persons,
and others with the possibility of being
displaced. As a result of the need for
autcmation, most firms try to convert
to the new technical procesgses but meet
the resistance of the established workers.

The designer has a difficult time
accepting the idea that a computer gra-
phics terminal is capable of increasing
productivity by anywhere from two to ten
times. Initial resistance i1s hard to
overcome when the worker who has spent
25 years at a drawing board cannot con-
ceive a new creative role at the ftermi-
nal or accept the neéwly reguired skills.
Third party educatore can help firms
solve this dilemna by changing work
attitudes and providing new skills to
veteran workers.

Copyright * R. Langer, 1981
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Within a manufacturing center, it
is estimated that 85 to 95 percent of the
workers do not require college degrees.
The educational needs of the majority
work force in developing new occupational
skills, communication skills, and human
relations skills can be met at the two-
year college. It is at the technical
college or community college’ that train-
ing for the majority of technologically
obsolete workers is also likely to occour,
The aim is to provide low-cost education
with current skilles for assoclate degree
students and to upgrade employed techni-

cians, both of which are within the mission

of a two year college.

Four-year engineering colleges and
graduate schools have the challenge of
educating engineers o be more effective
managersg of both the advanced techno-
logical worker and equipment. The engi-
neer/manager who knows the talents and
requirements of each technical worker can
develop an efficient team capable of
maximum productivity in a revitalized
industry. The primary motivation of team
members is the increased resposibility
of participation and the opportunity
to advance to higher team positions with
the help of a continuous career develop-
ment program.

The technical college is challenged
to provide technicians with up-to-date
marketable skills. The Milwaukee Areca
Technlical College has accepted the chal~-
lenge to integrate new skills in existing
cccupational programs. New ogcupational
programs may evolve as a result of this
effort. The redevelopment of fthe occu-
pational programs to meet technological
advances has progressed at MATC by its
taking advantage of existing instruction-
al development strategies with a special
effort to minimize the high costs in-
volved. Attention was required to the
following areasi

Curriculum Development

_ The occupational advisory commit-
teces emphasize the importance of well-
developed basic occupational skilis in
all technical programs. The experiences
of our advisory committee members indi-
cated that the inadegquately prepared
draftsperson will only multiply errors
while working with computer graphics.
This error rate reduces the chance of
reaching the expected productivity im-
provement on this capital intensive
investment. Sound basic engineering
skills are a needed priority toc achieve
full potential of this new technology.

There is always a need to add new
technology to the content of courses
and programs. Since time is a restric-
tive congtant, limited opticons emerge:
either increased study effort must be
expected of students, more effective

instruction will be required, or in-
structional units need to be deleted
from the courses. Traditional in-
struction may require several hours of
student time at an assignment or lab
exercise to develop a single basic skill.
In contrast, the same basic gkill or
concept may be learned, along with se-
veral other skills, in the same time
frame at the graphics terminal. If
computer graphics provides accelerated
skill development, then traditional
courses may how have more room for
these new units of instruction.

The relevance of the curriculum
depends upon a close interface with
the student, instructor, occupation,
industry, and the vendors who deve-
lop the technology. This interface
is enhanced through the use of occu-
pational advisory committees, faculty
employment, cocperative student place-
ment, resource centers for industry
information exchanges and vendor equip-
ment displsys, training sites in in-
dustry, and other means.

Simulating the Work Environment

The educational facility must be
planned to provide experiences closely
resembling on-the-job training. The
cost of high technoclogy can be reduced
through donations from industries that
are involved in training, courses at
industrial sites, equipment loans from
vendors, foundation grants, and the
formation of regional centers which
can be shared with universities and
industries for required training. In
some cases, industry can sub-contract
the facility for third shift production,
further reducing training costs. Ex-
periential learning in a technical
college facility, along with alternative
strategies such as cooperative .education,
aids in providing real world job
experiences

Paculty Retraining

The resigtant attitudes toward
computer graphics are as prominent in
college facultlies as they are in industry,
and are as difficult to modify. Through
a faculty development program, the facul -
Ty can learn about new technologies and
may even change their resistant atti-
tudes through such strategles as work-
shops that are conducted for industry,
or through cooperative employment in
industry. 3uch a program emphasizes
a continuous update of occupational
skills through industry articulation
and imprevement of teaching technigues.

Partnership of College, Student (Worker),
and Industry

The development of a technical
college/industry partnership is impor-
tant for communicating opportunities
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for self-improvement tc each employee.
When the firm, working cocoperatively
with the college, establishes an oppor-
tunity for assessment of each employee's
individual skills and goals, growth to-
ward new jobs becomes available to all,
thereby reducing the prcspect of be-
coming a displaced worker. The relation
ship among the technical college, the
employer, and the worker helps promote
the attainment of new skills and the ad-
justmeént of career goals to meet tech-
nological and personal needs on the jJjob.
These relevant skills required on the
job are now considered as part of the
regular curriculum because of improved
communication within this partnership.
Additionally, cocperative employment Tor
students and teachers feeds relevant
experiences back into full-time
programs.

Implementation at MATC

The emphasis at MATC has been first,
o develop basic engineering skills, and
second, to provide skills in applying com-
puter graphics to solve typical engi-
neering/design problems., The challenge
has been to determine exactly how computer
graphice skills can be integrated into
an already-filled curriculum. Each course
and objective must be analyred to inte-
grate these new concepts and exper-
iences in the two-year program. MATC,
with the help of an advisory committee,
has identified eleven occupational pro-
grams, ranging from.engineering to
graphic arts, business, and health
areas, that require computer graphics
skills,

The first priority is the Mechani-
cal Design Technician Program, where
computer graphics cbjectives have been
integrated intc at least sizv courses.
In addition, two new computer graphics
courses have been developed -- an In-
troductory course tc provide computer
graphics operational skills and an
advanced course to make applications of
mechanical design problems, including
3-D and descriptive geometry. The in-
troductory course is also open to stu-
dents in Electrical Technology, Civil
Technology, Numerical Control, Commer-
cial Art, Printing, Architectural Tech-
nology, and other areas.

The next effort will be to develop
an advanced computer graphics course for
the Electrical Technology Program to
include printed circuit and electrical
schematics; the Civil Technology Program
to include structural detailing and addi-
tional courses in mapping and city plan-
ning; and the Numerical Control program
with an applications course.

The introductory course began after
a six-week NSF {(National Science Founda-
tion) Project initiated to develop the

curriculum and learn to operate a com-
puter graphics system. The system was
installed in June of 1980, @nd the first
course began in August of the same year.
It was offered in four introductory
gections and one technical high school
section, for a total of 65 students

{20 full-time, 3% continuing education,
and 11 high school}. The developing
faculty included a local CAD (Computer
Aided Design) manager with previous
computer graphics teaching experience in
the Brigham Young University program.
Also, during the fall, a one-day seminar
was held and attended by 17% participants
representing 60 industries and 9 colleges,
with approximately 25 percent having com-
puter graphics installations. This semi-
nar divided into the project priority
areas of mechnical, electrical, civil,
and mumerical control. Fach of the

four applications area groups discussed

a usger survey completed by participants
at pre-registration, applications as
presented by industry users, and modifi-
cations needed to teach computer graphics
applications in the individual programs.

In the second semester, two advanced
sections of computer graphics are being
offered in the Mechanical Design Frogram,
gix introductory sections, and one techni-
cal high school section, for a total of
140 students. This includes 40 full-time
students, 10 high school students, and
90 continuing education students with
backgrounds ranging from draftspersons to
chief engineers of user and prospective
user companies. Additional advanced ap-
plication courses in civil, electrical
and numerical conirol will be offered in
the summer and continued in the fall.

The success of this program is at-
tributed to faculty retraining; curricu-
lum development, funded by NSF-CAUSE
Project; a "real work" enviromment in
the college; and the parinership with
local industry, high school, and uni-
versities.

The system includes four computer
graphics storage tube design stations,
digitizer/plotter minicomputer, and as-
sociated software, partially funded by
Computervision Corporation and the
National Science Foundaticn. The soft-
ware provided in this project allows
emphasis tc be placed on teaching rather
than writing programs; as a resul®, the
Computer Graphics Coordinator is chiefly
involved in developing workshops and
courses for faculty and industry rather
than programming. Hardware maintenance
is provided under a maintenance contract,
and a software specialist will be added
in the second year of the project.

The National Computer Graphics Asso-
ciation {NCGA) established its Wisconsin
State Chapter Headquarters at MATC, which
enhances industry/college communication.
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Chapter plans include seminars and work-
shops in the application areas; a forum
for users, vendors, managers, and educa-
tors; a resource center for application
information; and a newsletter to keep
communication flowing. The Productivity
Informaticn Center of the Department of
Commerce has provided rescurce materials
to serve as an extended service of the
Washington, D.C. center.

A 14-minute MATC audiovisual pro-
gram, "Partners in Progress", promotes
the plan for contirnuous career develop-
ment through partnerships. This slide-
tape program describes computer graphics
applications and the role of each partner.
The active relationship established with
industry has already resulted in substan-
tial dconations and joint efforts of in-
dustry persons and regular college fa-
culty in teaching courses and seminars,
thereby providing students with a rele-
vant, needed curriculum. The relation-
ghip with local universities has provi-
ded graduate students to help run the

lab during evening and Saturday hours.
Alsc, the graduate students have oppor-
tunities to conduct research that is
mutually beneficial. This university/
technical college/industry articulation
assists in communicating preparation
requirements for various technical career
levels of workers, technicians, engi-
neers, and managers. Success at a
college is usually evident in the stu-
dent response, and in the first year

cf this project, over 200 students

were registered in computer graphics
courses, while in January a waiting
list for courses tc be offered next year
included names of over 100 students.

(This material is based upon work
supported by the Naticnal Science Foun-
dation under Grant Number SER8005315).
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COMPUTER-GENERATED
GRAPHICS TESTS

DR. L. V. BRILLHART
TRITON COLLEGE

RIVER GROVE, IL 60171

ABSTRACT

A system of computer-administered
graphics testing in engineering was im-
plemented at Triton College three years
ago. This paper discusses reasons Tor
utilizing computer-administered testing,
including its effectiveness as a compon-
ent of self-paced instruction and cost.
In addition, methods employed in program-
ming, file generation and manipuldtion
are discussed. The implementation of
this program for multiple section/in-
structor courses is also discussed., PFi-
nally, results of a student evaluation
instrument are presented.

INTRODUCTION

Several studles on learning and re-
tenticon indicate that students learn at
different rates and students learn best
when their individual rates are accomo-

dated’? =x 3. Therefore, graphics at
Triton College ig taught in a semi-self-
paced format in which students may pro-
ceed at thelr own pace as long ag they
maintain minimum rates of progress

maintain minimum rates of progress’.
Since testing 1s used as the method for
determining proficlency, a large test
data bank containing similar problems

of comparable difficulty had to be gener-
ated, The tests had to be readily avail-
able yet secure from unsupervised student
access. The cost of testing had to be
minimal, Given these regquirements, com~
puter-generated tests were the most fea-
sible solution.

At Triton, part-time instructors
are hired tc teach a mimber of engineer-
ing courses. In fact, seventy percent of
graphics courses are taught by part-time
instructors. The use of a common test
problem data bank helps to promote uni-
Torm competfency levels between sections.

METHOD

In order to teach graphics as a self-
paced course, the course is subdivided
into modules. The graphics modules are:

1. Points and Lines in Space

2, Lines and Planes in Space

3. Isometric, Orthographic, Cabinet and
Cavalier Drawings, Sections

4. Dimensioning, Tolerancing and Graphs

Each student, upcn completing a module,
has to take a test to determine proficien-
¢y of the material. One possible grading/
re-testing procedure used is. shown in
Figure (1).

Because the course is taught in a
modified self-paced manner, testing for
each module must be completed within a
gset time period, During this time, stu-
dents may take tests at any time that the
computer is up and proctors are available
in an independent learning laboratory on
campus {approximately seventy hours per
week).

Copyright (© L. Brillhart, 1981
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FIGURE (1) - CGRADING AND RE-TESTING PROCEDURE

Module tests contain four problems
per test., The content of each meodule is
classified into four general categories
or types for the purposes of consistent
test generation. For instance, for test
3, the following types of problems exist:

Given isometric, draw orthographic.
Given orthographic, draw isometric.
Given orthographic, draw cabinet/cav-
alier,

. Draw required section,

FEREWE NI

Each student's test includes one
problem of each type., Thus, a student
is insured that the content of his or
her module test will be comparsable to
tests takem by other students. For each
type of problem, at least thirty varla-
tions testing the concept sre included in
the problem data bank. Furthermore, an
attempt has been made to make problems
somewhat consistent in level of difficul-
ty. (A consultant was hired to delete
and alter problems that were outstanding-
ly easy or hard.) Test problems are sel-
ected randomly from this file of prob-
lems.

PROCEDURE

The programming system uses the following
files:

1. Student Management

2. Problem

3. Answer

These files are manipulated by the fol-
lowing programsi

1, Initialization
2. Testing
3. Answer

Two types of interactions with the

computer take place; those by instructors
and those by students. At the beginning
of each semester, faculty members use the
initialization origran ti ebter akk sty-
dent management file. At this time, each
faculty member also has the option of
choosing to alter the number of retests
permitted per test., At any time during
the semester, faculty msy access the an-
swer program/file to obtain answers to
the most recent test taken by any stu-
dent for any module. Student progress
may be monitored at any time, since up-
to-date records are kept of all test-ta-
king activities=.

Students use only the testing pro-
gram., This program manipulatez the stu-
dent and problem files and prints out a
test if all internal and external criter-
ia are met, The sequence of events which
cccurs when the student interacts with
the computer are shown in Figure (2}.

CA?> STUDENT IDENTIFICATION

CB> TEST NUMBER

CC> INFORMATION FOR STUDENT FILE
<D> PROBLEM NUMBERS

CE> LOCATING AND STORING PROBLEMS
CFY> PRINTING

<G> DIAGRANMS

FIGURE (2) - PROGRAMMING SEQUENCE-
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{(A) Students first enter their
identification numbers. These numbers
identify the course, section and student.
The computer, according to the program,
chooses the correct student file and
gsearches for the student information,
If there is no match for that student
number in the file, the computer prints
an error message. The student is then
given another chance (up %o three) fo
enter the correct rnumber.

(B) If the computer matches the
identification number in its file, the
student is asked to enter the module
(test) number for the desired test. The
computer checks for validity, and if it
finds the number to be invalid, an error
message 1s written: The student is =zgain
given up to three more chances to enter
a valid number. This number is used to
select the correct problem file.

(C) Once the student enters a valid
number, the program requires the computer
to read information for the selected
module from the student file., This in-
formation includes the number of times a
test for the medule has been attempted,
the permitted number of re-tests and the
problems that were asgsigned for previous
attempts.

(D) MNext, the computer chooses
random rnumbers {within the bounds of the
rumber of problems of each type) and
checks these against the problem rnumbers

previously assigned, If the numbers
mateh, it chooses a new random number,
In this way, no student gets the same
problem on more than one test.

{E) The program then calls for the
problems to be found in the problem file
and written into a temporary file, When
problems of every type have been found,
the information on the number of attempts
and problems assigned is stored in the
student file and the file is closed.

(F) The problems are then printed
on the terminal and the program is fin-
ighed.

{(G) Students get diagrams 1if needed
from = monitor. Test problems relating
to descriptive geometry are digitized,
or verbally described, hence, nc diagrams
are needed, For the drafting exams,
diagramsg are needed. Triton Cellege owns
Tektronix eguipment, which can be inter-
active with the main frame computer.
Thus, the diagrams could be computer gen-
erated., 3Since the cost for this is pro-
hibitive, the dlagrams are identified by
number in the test printout. A procior
matches the nmumber to a drawing, hands it
to the student and collects and refiles
them after completion of a test, A flow
diagram of the testing procedure is shown
in Figure (3).

_[sTupENT TDENTIFICATION |

SEE INSTRUCTOR

(N)+—=="FROBLEM ASSIGNED BEFJRE -

EELECT N
PROBLEM OF
[STORE PROBLEM NUMBERS | TYPE N

[ENCREASE ATTEMPTS BY 1]

[PRINT PROBLEMS |

FIGURE (3) - FLOW CHART
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In order to rapldly access tests and
types within tests in the problem file a
set of 3 keys were devised, These are
shown in Figure (4).

RECORD  LINE TEXT
NUMBER  NUMBER
| 100  $G5HEPE20049800H658122701012
2 200  $0430393290
s 920  $3004008421810911
4 420  $01.81.01.02

FIGURE (4) - KEY SYSTEM

The records yleld the following information:

Record 1

Column 1 #

Column 2-3 Number of tests

Column 4-8 Record number where test 1 begins
" Column 9-13 Record number where test B begins

Column 14-18 Record number where test 3 begins
Column 19-23 Record number where test 4 begins
Column 24-28 Record number where test final begins

Record 2
Golumn 1 #

Column 2-3 Number of types of test 1

Column 4-5 Number of problems of type 1 "
Column 6-% Number of prchblems:iof type 2

Column B-9 Number of prcblems of type 3

Column 10-11 Number of problems of type 4

Record 3

Column 1 #

Column 2-5 Record where type 1 begins

Column 6-9 Record where type 2 begins

Columm 10-173 Record where type 3 begins

Column 14-17 Record where type # begins

Record &

Column 1 #

Column 2-3 Test number

Column 5-6 Type number

Column 8-9 Problem number

Column 11-12 Number of lines in problem
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ITEM:

STRONGLY NOT
COURSE

STATICS/

DYNAMICS DX 4%
GRAPHICS BX 184

I LIKED TAKING TESTS ON THE COMPUTER

STRONGLY

DISAGREE AGREE NEUTRAL AGREE AGREE

23% 23% 41%
X E5X% {84

FIGURE (5) -~ STUDENT EVALUATION

RESULTS

Computer generated testing was ini-
tially implemented in one pilot section.
Students received instructions for get-
ting on the computer, and testing pro-
ceeded. Terminals were installed in an
independent learning laboratory where
clerks are on duty seventy hours per week.
Students accessed the computer, recelived
printouts and proceeded to testing sta-
tions where they received diagrams, if
needed. They had fify minutes to take
the test under supervised conditions.

The time recorded on the printout had

to coincide with test :check-in time to
prevent cheating. All printouts were
turned in to prevent security problems.
Since each attempt to take a test by ev~
ery student was recorded by the computer,
students could not abscond with tests
without being quickly apprehended.

Thée pilot trial raised a number of
problems particularly concerning clarity
of problem statement and diagrams and
typographical errors. After major cor-
rections were made, the second phase of
implementation was initlated. Two new
instructors participated in the program.
It rapidly became evident that a training
gsesslon was not sufficient to crient new
faculty Toc the system. As a resgult, a
reference manual was written for instruc-
tors. The manual includes:

1. Codes for faculty access.

2. Tasks to be performed at the beginning
of the semester by faculty to ini-
tialize all files and move programs
to student user codes.

3. Listing of all programs, fully docu-
mented.

4. Methods used for making changes such
ag addition or deletion of problems
or correcticn of protlems.

The manual was written assuming that
the reader knew FORTRAN but was not aware
of editing procedures on the Triton syst-
em {Burroughs 6803). FORTRAN was chosen
as the language, even though at times it
wag cumbersome, because most engineers
{part-time instructors at Triton} knew
the language.

DISCUSSION

The evaluation c¢f the courses was
formal and infcrmel. The informal por-
tion consisted of student input in the
form of complaints about test problems.
Alterations were made in response to val-
id complaints., A formal guestionnaire
congisting of eighty questions was admin-
istered to each student at the end of the
semester. When questioned on whether or’
no they liked the computer testing, the
results shown in Figure (5) occurred.

The costs of rurming the testing on
the computer have been much less than non-
computer-~based, self-paced tests. The
student-~per-semester cost was $.64 for
graphics, Two new terminals were pur-
chased at the initiation of testing.
However, since the computer time each stu-
dent uses per semester is much less than
one hour, both terminals were used pri-
marily for other functions. Paper costs
are identical to costg for printed tests.
No new proctors/clerks have been hired as
a result of the computer testing. When
costs of typing and repreoducing tradition-
al tests are included, computer testing
becomes more cogst-effective than the tra-
ditional testing techniques.
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CONCIUSIUONS

The present system of computer test-
ing is being improved both in terms of
efficiency and educational effectiveness,
Problems are being replaced, corrected and
edited. New problems are being added
whenever instructors find approprizte
problems. If an instructor wishes to test
an entire class (midterm or final), a
multiple copy procedure has been incor-
porated in the system.

A Tile maintenance program is being
written to make additions, deletions or
changes to problems easier., The instruc-
will nec longer be required to learn a
command and edit language in order to
complete these tasks. The new file main-
tenance program will only reguire respon-
ses to simple questions written in Eng-
lish. Every effort is being made to gen-
erate a system of programs that is trans-
portable to other schools and other com-
puter systems,

The author wishes to express her
gratitude to the National science Foun-
dation for partly funding the work pre-
sented in this paper under an KSFZCAUSE
grant. Programs were developed by Allyn
Barnett while he was a student at Triton
and IIT.
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GEOMETRIC DIMENSIONING

AND TOLERANCING FOR
ENGINEERING DRAWINGS

PER AMERICAN NATIONAL
STANDARD (ANSI) Y14.5

GEORGE S. TOKUNAGA
LAWRENCE LIVERMORE NATIONAL LABORATORY

From a goverrment contract report ---
"The contracter is entitled to apply is inter-
pretation of the meaning of the specificaticns
and drawings furnished him by the govermment
in the invitation to bid and contract which were
prepared by the government, despite the fact
that the govermment's interpretation of the draw-
ings and specifications was equally reason-
able with that of the contractor. The drawings
and specifications were not in direct conflict,
but were susceplible of the two reascnable com-
structions. The rule in such cases is that
the interpretation of the party which did not
prepare the documents will be considered con-
trolling, since the other party has the. oppor-
tunity of making any necessary clarification.''*

It is essential that all engineering draw-
ings be unambiguous. Dimensioning and Tclerancing
ANEI Y14.5 is a system whose principles
aid in the single interpretation of drawings.
Within its definitions, this document also per-
mits for the allowance of maximum tolerance,
the ability to expose the actual relationship
of features within a given part, as well as
completeness, clarity and uwmiformity.

This method of dimensioning and toler-
ancing is not new. The first ANST publication
was in 1966 -- published by the American Society
of Mechanical Engineers with the Department of
Defence acceptance. An understanding of the
concepts of geometric dimensioning and toler-
ancing is becoming increasingly necessary to
anyone associated with teday's engineering
drawings. Without this knowledge, it would
be very unlikely that a user could interpret
correctly a mechanical drawing that was drawn
under the intricacies of ANSI Y14.5.

*BEd Geiger Construction Co., Inc. (1959)
ASBCA Neo. 5001, 59-1 BCA, paragraph 2078

In the traditional Coordinate Tolerancing
System many drawings were not completely de-
fined, and were consequently, ambiguous in nature.
With no accepted standard interpretation, and
without legal foundation, "good workmanship
practices" has become its defense. ''Good work-
manship practices' are left to opinicn; conse-
quently, the acceptance and necessity of a na-
tional standard. Y14.5 does not replace the
archaic plus and minus system ,only supplements
it.

The following are examples of basic di-
mensioning and tolerancing problems and clari-
fication of requirements with the application
of the principles within Y14.5.

A r ol
2 PLACES
81072
f iz+ropz2
|
2 B 0.2
t-——— 50 105 —J

FIGURE 1. COORDINATE DIMENSIONS AND TOLERANCES

Copyright () G. Tokunaga, 1981
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Inherent within a pure rectangular coor-
dinate toleranced drawing (Figure 1) is a ques-
tion of verification. How deces one physically
inspect the actual position of the two 8
diameter holes on the fabricated part with
respect to the outer edges from which they are
located? A variety of origins for measurements
is possible, and in fact permissible, because
the origin is undefined and left to interpre-
tation (Figure 2). The fundamental misbelief
is that there is an unwritten requirement that
in this case, the vertical edge in question
is perfectly square to the herizontal edge.

FIGURE 2., HOW ARE HOLES VERIFIED?

-~ BB EOT - 2 PLACES

There is no interrelationship of features
urnless so specified. With no form require-
ments in effect, it is governed cnly by its
tolerance of size. The principles of datum
referencing confront this very issue by
relating features (in this case, the 8§ dia-
meter holes) of a part to appropriate datums,
A set of three mutually perpendicular planes
(Figure 3), called the datum reference frame,
permits the positioning of the actual part in
a single, repeatable mamner. Figure 4 is a
geometrically dimensioned and toleranced alter-
nate of Figure 1.

FIGURE 3, DATUM REFERENCE FRAME
{3 MUTUALLY PERPENDICULAR PLANES)

[ falule]s o2]

E E_ J—

(-]

FIGURE 4. GEOMETRIC DIMENSIONING AND TOLERANCE
EQUIVALENT CF FIGURE 1.
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1 SECONDARY —— — TERTIARY
L;E:J 1 -C- ipatum

CATUM

POSITIONING THE PART UPCN A

DATUM REFERENCE FRAME

The sequence datums as assigned in the
feature control block will determine. the proce-
dure in which a given aprt is positioned upon
the datum reference frame (Figure 5). When the
actual part is located upon the datum refer-
ence frame, all measurements are phen,taken
from these three mutually perpendicular plames.
These datum planes exist in the selected inspect-
ion equipment. The probability of correct and
repeatable measurements is insured.

A given feature, such as a hole, requires
as a minimum, a size and location definition.
The Cocrdinate Tolerancing System can perform
this task, but only by treating them as separate
‘entities. Im some instances, it may be desired
that an interrelationship of size and location
be reflected. This interrelationship is
practiced in our everyday lives. YI14.5 only
refined and documented this concept.

As & practical example, you are going to
mount a plaque on two }/2' dowels, 12" apart,
which are protruding from a wall (Figure 6).
With a 1/2" diameter bit, you drill Z holes
12" apart through your plaque. If the plague
cannot be assembled over the dowels, what
would your ‘assembly solution be? A common and
logical fix would be to redrill the holes with
a larger bit. Now the plate is assembled and
the task iIs successfully completed. In a sim-
ple analysis of the procedure described, we find
that an interrelationship between size and lo-
cation was performed. The problem in the first
attempt at assembly was that the holes were out
of locaticn, yet the fix was to attack the
size (Figure 7). Within the Coordinate Toler-
ancing System, this marriage between size and
location is very difficult to define. This
relationship is documented within the usage
of the "maximum material condition' (MMC)
concept of Y14.5.

— /2" DA - 2 DOWEL PINS

172" DIA. DRILLED HOLES
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PN § ]

rmu~~— HOLE § ————]

@ 1/2" DRILLED HOLES

ENLARGED HOLES
FOR ASSEMBLY

Withh this minimum explanation of datum and inspection is based solely on the acceptance
maximun material condition, let us confront an of "good" parts, then further discussicn is hot
archaic concept that application of tolerances neécessary. But if there is rejection of "good"
mist be "worse case'!, with "worse case' defined parts due only to a limited dimensicning and
as the parts must always assemble regardless of tolerancing vocabulary, then further discussion
where the actual features are within the full is not only necessary but mandatory. As a means
spectrum of their defined tolerances. If of explanation, another design premise is

offered.
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FICGURE 8.
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You are designing a flange whose primary
requirement is that it seats against the mating
part shoulder (Figure 8a) and be as snug fitting
around the shaft as possible, as a secondary
requirement.

Under the "old"system, dimensioning options
are limited (Figure 8b). Now using the same
degree of tolerancing in conjunction with the
MMC concept, we have this marriage of size and
form {in this case, perpendicularity}. The
definition of maximum material condition is that
the perpendicularity tolerance only applies when
the feature (12.5 hole) is a maximum material
condition (MMC of 12.5 + 0.1 is 12.4 - hole con-
tains the maximum material within the specified
tolerance) .

If the actual hole size deyiated from MMC
{within the allowable size tolerance), add the
amount of this deviation directly to the appli-
cable form tolerance {Figure 8c). If the actual
hole is 12.4, then 0.4 is the allowable perpen-
dicularity tolerance, but if the hole is 12.6
{still an’ acceptable size), the deviation from
MMC of 0.2 is added to the 0.4 perpendiculaz-
ity tolerance. - An examination of this condi-
tion will reveal that it will still assemble
and maintain design integrity. The difference
lies in the larger permissible perpendicularity
tolerance. To further expand this concept,
let us introduce ''zero tolerance at MMC'.

This extension is based on.a total rela-
tionship between size and form. Again, using the
same tolerance limits, size = * (.1 = 0.2, total
and form (perpendicularity) 0.4, and applying
them totally (0.2 + 0.4 = 0.6) to the size (Fig-
ure 8d). With this dimensioning scheme, the

same interchange of size and form as "BMC!
defines, exists. Thus, if the actual hole

size were 12, there is a zero perpendicular
tolerance, but if this hole size deviates

from MMC, the amount of deviation may be

applied to form. With this example let us
review . . . returning to the design requirements,
primary = surface of flange to set on shoulder,
secondary = hole as snug as possible around shaft.

Now examining the allowed tolerance ex-
cursions of both size and form, we will discover
that under the "old" system of restricted vo-
cabulary, the perfect part or near perfect
part; as defined by our design requirements,
must be rejected. In other words, we lmow what
we want, but are unable to define it under
the restrictive Coordinate Tolerancing System.

There is another fundamental drawing
question, What do centerlines control when,
shown on a mechanical drawing? Figure Sa is
a stepped shaft with size dimensions and to-
lerances. Is there a relationship between the
20 and 30 diameters? Fibure 9b is an actual
part fabricated to satisfy the drawing require-
ments of tolerances, thus it passes inspection.
But this part appears to have an eccentricity
between the 20 and 30 diameters. Because there
is no specified drawing requirement for their
interrelationship, this visually inspected
misalignment cannot be grounds for rejectiomn.
To assume that some control is specified because
of a drawn imaginary centerline, is without
legal foundation. A definition of centerline is
"centerlines are used to define cylindrical
shapes'. Diameters drawn about a common cen-
terline cannot be interpreted as a degree of
interrelationship.

< A5L0n «m 34 7 «  antos -l
..j 25405 |- F47252 . -«
g T F @30+05 L -f@pla - mprﬁs
ek G0 s [as
-~ - - 05 . @r0 P .
EEIAVES i [ NS i
[ 'L = U [
(A) (8} (¢
REQUIREMENTS PER DRAWING ACTUAL PART RUNOUT REQUTREMENT
CONTROLS THE INTERRFLATIONSHIP OF
THESE TWO DIAMETERS
FIGURE 9.
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As a solution, eliminating time consuming
text writing and its inherent danger of multiple
interpretation, Y14.5's geometric characteristic
symbol "runcut may be used as shown in Figure
9c. hunout tolerance is used to control such
relatiohships. = The location of the B 20 with
respect to the § 30 is essentially a surface
inspection and the recogniticn of the § 20
centerline is indirect at best.

There has been a flagrant misuse of the
concept of concentricity. A definition of con-
centricity is, '"having a common center''. There
may be Instances where centers are of prime
importance, but it must be understood that its
verification is time consuming and expensive,
Although Tunocut is & more stringent requirement,
it would be much more economical to consider
its use as a replacement for concentricity.
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COMPUTER GRAPHICS AS AN AID

IN BEGINNING DESIGN PROJECTS

0Y A, HARTMAN

TEXAS A&M UNIVERSITY

DEPARTMENT OF ENGINEERING DESIGN GRAPHICS
COLLEGE STATION,:TEXAS 77843

INTRCDUCTION

The history of computer graphics at
Texag A&M goes back to 1971 although it
wasn't until 1978 that an ongoing pro-
gram was developed in the Engineering De-
sign Graphice Department, where the be-
ginning engineering design classes are
taught, At that time Dr, John Demel,

Dr. Robert Wilke and cothers set up the
first in-house computer graphics system
on a Techtronics 4013 terminal using a
gystem called Wylbur tied to the campus's
Amdahl main-frame computer, Demel {now
of Ohio State) and Wilke also developed
a software package called "Creator" as a
part of their work in developing the de-
partmént®s first Computer Graphics Course,
EDG 408, "Cgmputer Design Graphics®.

The "Creator” program and EDG 408 course
development have been described in sev~
eral articles published in the E.D.G.
Journal.

Subsequent to EDG 408, a junior/
senior level course, additional develop-
ments were begun in 1979/80. to incorpor-
ate Computer Graphics into the freshman
level courses so that students would be
better able to meet the needs of indus-
try. Two pilot courses were taught in
summer school 79 & 80, using the system
developed for EDG 408. This report cov-
ers those tests, their results, and out-
lines our next steps in this development
pProcess.

SCOFE

The Engineering Design Graphics De-
partment at A&M has the primary function
of teaching two begirming graphics cour-
geg to all freshman engineering students.
The first course, EDG 105, is Engineering
Graphics and the second, EDG 106, is En-
gineering Descriptive Geometry. This
year we had over 2,700 students in both
courses with next year being projected
for ovwr 3,000. The ultimate goal of

teaching computer graphics and computer
aided design t¢ all engineering freshmen
is to say the least, "challenging”.

SYSTEM

Each sgtudent station is the same as
used for the upper division 408 course.
Our basic terminal is a Tear-Siegler al-
pha numeric CRT with an added Digital En-
gineering graphics board. A North 3tar
Horiron microcomputer with dual floppy
disk drives, a digitizer board & plotter
by Heouston Ingtrument and a Heath printer
complete the system, We now have 3 stu-
dent stations with 5 belng projected in
the Fall, 1981.

Various software programs form the
CREATOR package and others developed
from the 408 courses were used in the
freshman pilot studies, Examples of
some available programs are TEXT, BAR-
GRAPH, PIEGRAFH, SKETCH 2D, PLOT 2D and
FLOT 3D.

DESTGN SEQUENCE

The design project is an integral
part of each of the two beginning graph-
ics courses. In EDG 105, the design pro-
ject takes up about one-sixth of the to-
tal course. The students, working in
groups of 6 to 8, go through the design
process from problem identification to
the selection of one single best ides,
but not including working drawings.

The EDG 106 class goes through a
gimilar process but carries the design
through a set of working drawings, and
a group oral presentation. Visiting out-
side engineers come in twice during the
semester for student consultatlion and
critique. 1In 106 the project comprises
about one-thlird of the course.

Copyright (© R. Hartman, 1981
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The computer graphice pilot studies
were made in EDG 106 classes with the
computer & software introduced as a part
of the project design process. Each
class was divided in ftwo, oné-half taught
by cenventional methods, the other half

with the computer.

All software was user

oriented. The major programs available
for the various design steps were:

Problem Identification: TEXT, FILES,
TEXT, SKETCHZD, PLOT 3D, 3DINFUT

Preliminary Ideas

GRAPHS

Refinement : PLOT 3D, 3DINPUT, CURFIT KINEMATIGCS, INTERSECTIONS
Analysis : LATHE, MILL, WELD, KINEMATICS, BEAM, CIRCUIT, CAM
Decislion : TEXT, BREAKEVEN GRAPH, DECISION TABLE
Implementation : ASSEMBIY, 3DINPUT,3DPLOT, PLOT 2D

RESULTS

In general the students found that
the TEXT program was useful in writing
reports and tables, Figure #1 shows a
typical page from a student report writ-
ten with TEXT. The BARGRAPH & PIEGRAFH
programs were also widely used. TFigures
#2 and #3 are examples of graphs students
generated for their projects using these
programs. The bargraph in Figure #2 was
drawn entirely on the plotter but the pie
graph in Figure #3 utilized the printer
to do the .charscters in the lower right
hand corner while the graph was being
plotted on the plotter.

SEETCH 2D was somewhat less used
due to its more complex nature, especial-
ly in the plectting of characters cn the
-sketches, WMany students took a short
cut by adding hand lettering to the
sketch drawn via the digitizer board.
Figure #4 18 an example of this. Howev=
er, a Tew very conscientlious students
were able to get the computer to do both
the lettering and the drawing. Figure
#5 is an ecxample of a completely computer
drawn sketch.

PLOT 2D and PLOT 3D were used to
make scale drawings. Data Tiles stored
data points and the respective drawings
were taken from there. Figure #6 shows
an example of a student’s scale drawing.
In this example, the computer plotted

the corthographic views, the isometric
insert and the dimension lines. Only
the letbters (characters) were added by
hand. Due to the apparent complexity

of these programs, only about one-half
of the student design teams used PLOT 2D
and PLOT 3D.

Only two of the twenty teams attemp-
ted to do an entire get of working draw-
ings with none of the groups actually
getting them completed. This minimal
success was due to both software and hard-
ware problems. The plotters were parti-
cularly prone to breskdowns. About this
time we also rezlized that we had greatly
underedtimated the need for maintenance
on. our systems. Actual antmal cost of
repairs approached ten percent of the
initial cost. Downtime hampered the stu-
dents productivity and enthuslasm.

CONCIUSTIONS

Although the students were generally
enthused about using the computer, there
were numerousg rough spots. There were
gcheduling problems in getting students
on the machines. Hardware downtime was
algo a problem, Tt was also felt that
not enough "rubbed off" on the students.
In the pinch of time students would opt
to do a drawing or lettering "by hand”
rather than to try to "dig" out of the
user's guide how to do the job by compu-
ter.
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We concluded that 1t would probably
pe better tec introduce ccmputer graphics
even earlier to the students; to intro-
duce it in their first semester of draw-
ing.

RECOMMENDATIONS

We are now at that point. In Fall,
*81, the computer graphics principles
will be introduced in one of our EDG 105
classes, with a pilot program in a sec-
ond summer session 105 class this summer.
Ms. Retha CGroom is heading up this study
as a part of her graduate research, The
clags will be divided intc two groups,
experimental and control. The use of the
computer will not be particularly empha~-
gized for the design process but as a
tool in solving any graphics problems.
It ie anticipated then, that the students
should feel more comfortable in utilizing
that knowledge when working on thelr pro-
jects.

The methodology would go scmething
like this: Say there were three plates
on orthographic projection, The first
plate would be an easy one and everycne
would work it together to get the idea.
The second plate would be a simple appli-
cation of the principle to drive the con-
cept home and each student would work
this plate individually using cenventione
al methods. However, on the third plate
(for even greater application), the ex-
perimental group would use the computer
and the contrel group would use conven-
tional methods. Plans are to use the
following topics for computer application.

Bar Graphs

Pie Charts
Orthographic Drawings
Iscaetric Drawings
Oblique Drawlings

U o e
PR

SUMMARY

. An "armchair" summary cf our progress
in teaching computer graphics to fresh-
men would be:

1. BStudents are generally favorable to-
ward computer graphics.

2. The earlier students are introduced
to computer grarhics the better.

4., Maintenance of the hardware was more
of a problem than we expected.

4, The use of computers in graphics does
not eliminate the need for teaching
fundamentals.

5.. There's a lot more for us to learn
about effectively teaching computer
gravhicg at freshman levels.

We wsnt to include computer graphics
experience early in the student's curri-
culum to give him a8 much "hands on" cx-
perience as possible in preparation for
hig professional career. We are spend-
ing approximately $10,000 for each sta-
ticn znd are a long way from being able
to give computer graphics instruction to
each of the 3,000 students passing through
our department. But we are making head-
way. We have to because we don't have
z cholce, The future of our engineers

ig at stake.
.g
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CREATIVE
ENGINEERING
'DESIGN DISPLAY

ASEE ANNUAL CONFERENCE
UNIVERSITY OF SOUTHERN CALIFORNIA

June 1981

The Creative Enginesring Design Display, 1981, under the able direction of
Robert Foster, (Penn State University), with the help of Jon Jensen (Marguettes
University), was a great success. An area directly west of the registration
area was set aside by conference officials for this purpose, This area was well-
visited by most of the confersnce attendees, and was the traditicnal meeting place
of EDGD members, their friends, and their families. .

Although there were not ag many entries in the various categories this year,
those projects which were entered were of exceptionally high quality -- especially
those projects in the freshman category.

Several students were on hand from Northeastern University, as well as those
from nearby schools such as Santa Rosa Junior College and Arizona State Univergity.
These kids really did all of +the legwork for the CEDD Committee, and did not disap-
pear at the end of the conference, but helped Bob and Jon with the packing and
crating of entries which were not hand carried.

The Division is grateful to all of those who helped make this CEDD such a
success this yesr., Many thanks go to the industrial contributers for their continued
support of this event. On the focllowing pages you will find the winners in each
of the categories, as well as a lisgt of the Judges who had a very difficult time
reaching their decision. Photographs of some of the projects were taken by Margaret
Eller, who 1g always there with her trusty camera, at the right time and just when
we need her,

The Editor

WINNER - JAMES S. RISING AWARD

FIRST PRIZE - FRESHMAN DIVISION

Project: Construction Blocks for
Preschoolers

School: Marquette University
Faculty Member(s): Jon Jensen
Student Designer(s): John $tilimank,
Carol Carfrae, Lauren Healy,
Brian Hiil, Jeff Westcott,
Greg Marsh.

Project in METRIC UNITS only

k2 / ENGINEERING DESIGN GRAPHICS JOURNAL Fall 1981



SECOND PRIZE - FRESHMAN DIVISION

Projects SIDSED, INC. - The Infamonitor

School: Arizona State University,
College of Engineering & Applied
Sciences

Faculty Member({s): Dr. George C. Beakley

Student Designer(s)y” Daniel XK. Hegel,

Stephen W. Schneider, Lauren H. Sato,
Paul D. Glosniak, Stuart M. Leslie,
Timothy A. 3Streccius.

Project in METRIC UNITS only

THIRD PRIZE - FRESHMAN DIVISION

Project: P.A.W.3. - Power Activated
‘ Window Screens

Schoel: Arizena State University,
College of Engineering & Applied
Sclences
Faculty Member(s): Dr. George C. Beakley
Student Designer(s): James W. Doane,
Robert R. Kaye, Jr., D. Robert Lee,
Mark D. Ralston, John M. Rayhel,
Lawrence Ty Wolfson.

Project in METRIC UNITS only

FIRST PRIZE - SENTOR DIVISION

Project: Sailboat Keel Battery

School: United States Naval Academy

Faculty Member(s): Bruce Rankin,
Cdr. Ron Erchul

Student Designer{s): M. V. Gallet,
M. A, Carr, M. J. Glancatarino,
R. V. Vranicar

Project in METRIC UNITS Partiszlly
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FRESHMAN ENTRIES - HONORABLE MENTION

Project: An Eflianel Extruder

School: University of Nebraska - Lincoln

Faculty Member(s): Robert McDougal .

Student Designer(s): Donald Gee, Trent
Miller, Dan Tushick, Mark Davidson,
Dan Smith.

Project in METRIC UNITS partially

Project: Motorcycle Trailer

Schocl: University of Nebraskaz - Lincoln
Paculty Member(s): Donald Pierce
Student Designer(s): Terry Graham,
Eric Lederer, Diane Ogren, Mike
Schmidt.

METRIC Information Not Given.

Project: A Screwdriver for the Specialty
Advertising Screwdriver

School: Marquette University

Faculty Member(s): Jon Jensen

Student Designer{s): Jcseph Lipic, Ray
Gagnon, Luis Garcla, Eduardo
Fernandez.

Degign Applicable to Exigting Product
in ENGLISH UNITS.

Project: Refute, Inc.-Utilization of
Waste Cardboard by E.T. Company

School: Western New England College
School of Engineering
Faculty Member{(s}: Alan X. Karplus
Student Designer(s): Steve Belden, Sven
Swanson, Stanford Smith, Kevin
Beauchemin.

Project in ENGLISH UNITS.

Project: Refute, Inc.-Utilization of
Waste Cardboard by *“The Fourth
Dimensions"

School: Western New Fngland College,

Scheol of Engineering
Faculty Member(s): Alan K. Earplus
Student Designer(s): Xathleen Brown,
Jahangir Mahallati, Carleton Silver,
Timothy Kendrick.

Project in ENGLISH UNITS.

Project: Electronic Recovery System'
for Mcdel Rockets,

School: Milwaukee School of Engineering
Faculty Member(s): Waldemar Gerassimoff
Student Designer(s): Michasl Dolinac

Project in ENGLISH UNITS.

Project: Scarecrow

School: Santa Rosa Junior Coliege
Faculty Member(s): Walfer N. Brown
Student Designer(s): Clifford Fischer

Project in Metric Units Partially.

Project: Flood Control Water Retention
Basin

School: Villanova University

Faculty Member(s): A. Holeczy

Student Designer(s): Xurt Conti, Mike
Stein.

Project in ENGLISH UNITS

Project: Tripod for Paraplegics

School: Northeastern University
(Lincoln College)
Faculty Member(s): -----
Student Designer(s): XKenneth A. Nadeam,
Peter . Cranshaw, Stephen A. Morris.

Project in ENGLISH UNITS

Project: Wheelchalir Book Transporter

Scheol: Northeastern University
(Lincoln College}
Faculty Member(s): -—--e-
Student Designer(s): Frank N. Bassett,
Frederick N. Bassett, William
Cullity, Jr.

Project in METRIC UNITS Partially

Project: Sit-Up Device

School: University of Wisconsin-Milwaukce

Faculty Member{(s): Oved Friedman

Student Designer{s}: Jeffrey Behnke, Mary
Haubert, Steven Richtes, Norman
Rivedal, Michael Schultw,

Project in ENGLISH UNITS.
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Projects Faucet dontrols for Disabled
People

School: University of Wisconsin-Milwaukee
Faculty Member(s): Vjekoslav Pavelic
Student Designer{s): Lisa Carrara,
Scott Henke, Ralph Niess, Randall
Ploetz.

Project in ENGLISH UNITS.

Project: Improved Rail Fastener

School: Towa State University

Faculty Member(s): Paul 5. De Jong

Student Designer(s): John R. Sutton,
Preston McDaniel, Chris Harrison,
Todd Bertram, Joseph Schumacher,

METRTC Information not given.

Project: Communication Tower De-Icing
System.

School: TIowa State University

Faculty Member(s): Robert J. Bernhard

Student Designer(s): Dean Kolosiek,
Scott Leahy, Kevin Shields, Mark
Walters.

Project in METRIC UNITS Partially.

Project: Card Shuffler

School: Ecole Polytechnique-University
of Montreal, CANADA
Faculty Member(s): Marc Sauvageau
Student Designer(s): Alain Aubuchon,
Normand Brais, Luc Lapaerriere,
Yvon Orban.

Project in Metric Units Partially

Project: The Design of a Portable
Microfiche Reader.

School: Indiana State University
Evansville
Faculty Member: Larry D. Goss
Student Designer{s): G. Wayne Hile,
Max Emmick, Cathy Cromer, Steve
Stallions.

Project in METRIC UNITS only.

SOPHOMORE DIVISION - HONORABLE MENTION

Project: Inexpensive Over-Speed Protection

School: University of Wisconsin-Milwaukee
Faculty Member(s): Steven Salamon
Student Designer(s): Willi Hampel,
Thomas Hesselink, James Kajus,
Konstautim Prives, Thomas Schaefer.

Project in ENGLISH UNITS.

JUNIOR DIVISION - HONORABLE MENTION

Project: Lake Front Defender

School: University of Wisconsin-Milwaukee

Faculty Member(s): John N. Ong

Student Designer{s); Hathlocol Al-Hathlocl,
Saleh Erayani, Gary Hchnl, Randolph
Leplanka, Joseph Marks, Adeeb Rahman.

Project in ENGLISH UNITS.

SENIOR DIVISION - HONORABLE MENTION

Project: Redesign of Rockwell-Goss
Metric Horizontal Drive Clutch

Scheol: Marquette University

Faculty Member(s) Robert Weber

Student Designer(s): Peter Bourgeois,
Randall Jaudak, Christopher Wieloch,.

Design applicable to existing product
in ENGLISH UNITS.

?roject: Electrical Design Project -
"Design Process for Packaging
1C¢ Electronic Dice"

Schoel: Milwaukee School of Engineering
Faculty Member(s): Ray W. Palmer
Student Designer(s): Andis Nikurs,

Project in ENGLISH UNITS.
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Project: Time Lapse Devices

School: University of Wisconsin-Milwaukee

Faculty Member(s): S+teven Salamon

Student Deaslgner(s): James Flanagan,
Thomas Karwcski, John Lapinski,
Ronald Tump, John Wozniak.

METRIC Information not given.

Project: Document Transport

Schools Bouthern Methodist University

Faculty Member(s): Charles M. Lovas

Student Designer(s): Jerry Draks, Walt
Marusak, Rick Ramirez, Bahram
Reraie.

Project in METRIC UNITS Partially.

JUDGES FOR THE 1981 CREATIVE ENCINEERING
DESIGN DISFPLAY

Mr. £. E. Brown, Jr.

Manager Career Development & Placement
Union Carbide Corp., Linde Div.

270 Park Avernue

New York, NY 10017

Mr. Thomas E. Hulbert

Acting Dean, College of Engineering
Northeagtérn University

401 Churchhill Hall

360 Huntington Avenue

Boston, MA 02115

Mr. William F. ¥Xing
Director, Lincoln College
Northeastern University
Boston, MA 02115

Prof. Richard .. Canzle

Dept. of Cooperative Education
Northeastern University
Boston, MA 02115

Mr. Adelph Arnold, President
Engineered Advertising, Inc.
Strafello Drive

Avon Industrial Park

Avon, MA 02322

Prof. Dmitrios Zelios
Industrial Erigineering Dept.
Pratt Institute

Brooklyn, NY 11205

Mr. Carl F. Massopust

Vice President

Dart Industries, Inc.

F.0. Bex 3157 Terminal Annex
Los Angeles, CA 20051

Mr. Gecrge B. Coover

Professional Recruiting Operation
General Electric Company
P.0. Box 3736

San Francisco, C& 94119

Mr. John V. Bianco
Industrial Engineer
Hughes Aircraft Company
Ground 3Systems Group
P.0. Box 3310
Fullerton, Ca 92634

Mr. Victor Desrosiers
Pregident

Victor Machine Tool Rebuilding
1013 3/4 West 190th Street
Gardena, CiA 90248

Mr. Herbert A, Bomez, V

Project Engineer Supervisor

Kalser 3teel Fabricated Products Group
13032 Slover Avenue

Fontana, CA 92335

Mr. Robert A. Kozlowski
Consultant

NU Engineering

12121 Bartlett Street
Garden Grove, CA 92645

Mr. John A. La Mont
Consul Sant

17403 Delia Avenus
Torrance, CA 90504

Mr. Donald E. Peck
Vice President
Peck-Lewis Corporation
4436 Long Beach Avenue
Los Angeles, CA 90058

Mr. G. Edward Sheridan
President

Sheridan Products

1054 East Hyde Park Blvd.
Inglewood, C4 Q0302

Mr. Glenn A. Singer
FPlant Manager

LNP Corporation

1831 E. Carnegie Avenue
Santa Ana, CA Q2705

Mr. Raymond P, Ubis

Manufacturing Supervisor

General Dynamics - Pomona Division
Mail Zone 2-90

PO Box 2507

Pomona, CA 91766
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ACHIEVING COGNITIVE ,
AFFECTIVE AND PSYCHOMOTOR
EDUCATIONAL OBJECTIVES

BY MEANS OF A DESIGN PROJECT

GERARD VOLAND

DEPT, QF INDUSTRIAL ENGINEERING
AND INFORMATION SYSTEMS
NORTHEASTERN UNIVERSITY

BOSTON, MASSACHUSETTS 02115

Ketchum1 recently discussed the tea-
ching of engineering design in terms of
the educaticnal objectiveszwgiﬁh were
classified by Bloom et al.”’'”*" as cog-
nitive, affective or psychomotor. He
noted that design courses are primarily
concerned with the highest-level coghi-
tive objectives (i.e., comprehension,
application, analysis, synthesis and
evaluation) and he demonstrated how one
may effectively target and achieve these
goals in the classroom.

Certain features of the freshmen
engineering design graphics course which
I teach at Northeastern University allow
me to accomplish the additional educa-
tional goals described as affective of
psychomotor.

Affective objectives (which involve
emotiongl and attitudinal concerns} can
be achieved through the appropriate
choice of engineering design topics in-
volving the disabled, the elderly, the
disadvantaged and those who are living
in underdeveloped regions. DPsychomotor
objectives (dealing with speech and other
physical skills) can be developed in the
student through written, graphical and
oral presentaticns of hig design efforts,
and by requiring students to communicate
directly with potential design users, en-
gineers, govermment officials and others
who may provide crucial information for
the design., The entire spectrum of eduy-
cational objectives can thereby be ineclu-
ded in the degign program.

Table 1 presents a brief summary of
the course. As can be =een, it is an
ambitious, ten-week program which is re-
quired of all freshman engineering majors.
(Different instructors of the course em-
phasire certazin topics more than others;
the program described here is that which
is taught by me.) Furthermore, grading
requirements are strict and student per-
formance is cof high calibre.

Table 2 details the design project
which must be completed by each group of
two or three students. Each group must
choose a real-life engineering problem
which is faced by the handicapped. (Ta-
ble 3 lists some previous design projects
completéd by students.) My colleague at
Northeastern University, Professor Borzh
Kreimer, hasg successfully imposed this
requirement upon his engineering tech-
nology (B.E.T.) design graphies courses
{a three-term sequence for several years;
I have emplcyed the requirement for more
than one year in the (single term) B.S.
design graphics course. It has glsc been
successfully employed elsewhere.

Copyright @ u. Voland, 1981
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PREREQUISITES: HNone; course is required for all engineering freshmen,
CREDIT: Four {4) quarter credit hours,
COURSE TOPICS:

» Graphics - orthographic projection, picteorials, sectioning,
dimensiconing, assembly drawings.

e Design - design components, case studies, design process, personal
and societal values in design, survey of engineering
disciplines, written and oral communication.

TEXTS: Lang and Brown®;
Voland’ {forthcoming in Fall, 1981}).

SCHEDULING: e Ten {10) week quarter course (plus one week for
examinations).

e Class meets three (3) days per week, sixty-five (65)
minutes per meeting.

@ Class size ranges from 25 to 60 students (average: 40);
beginning in Fall, 1981, class size per meeting is
scheduled to increase.

TUTORING: Available from departmentally sponsored workshops in which
undergraduvate upperclassmen tutor freshmen (graphics only).

GRADING: Students are graded in accordance with the following
standard, viz. .
0-59% = Fail, 60-62% =D-, 63-67% =D, 68-69%Z=D+, 70-72%=C-,
73-77% =G, 78~79%=C+, 80-B2%Z=B-, B3-87%Z =035, 88-89% = B+,

grade.)

as taught by the author.

90-92% = A-, 93-100% = A.. (A+ is not available as a course

RESULTS: e Fall, 1980 - three sections totaling 117 students;
mean grade = 3.28 (3.0 = B, 4.0 = A).

# Winter, 198i-three sections totaling 88 students;

mean grade = 3,43 (3.0 = B, 4.0 = A).

e Spring, 198l-three sections totaling 88 students;

mean grade = 3,19 (3.0 = B, 4,0 = A},

TABLE 1: Description of the Engineering Design Graphics Course
in the B.S. program at Northeastern University

CONCIUSTION

Several distinct conclusions have (3)
been reached as a result of this course
format., These are as follows:

{1) Problems dealing with stark human
need familiarize the engineering (&)
student with not only his intellect-
ual abilities but also with his at-
titudes and values toward those to
be served by his efforts.

{2) In conjunction with (1), the student
must speak directly to the poten- (5)
tial user of his design, Thig is,
of course, excellent dezign practice
since the designer must know the
specific needs of his customer. In
dealing directly with the potential
user, the student becomes more aware
of his responsibllity as a problem-
solver.
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The students becomé aware of the-
wide range of human-need problems
toward which they can direct their
efforts as professional engineers.

Students realize that engineering
is truly a team effort which ine.
cludes techniians, administrators,
therapists (or other speciamlists),
salespeocple, lawyers, government
workers, customers and others.

Design is recognized by the students
as a combination of creativity and
hard work, such as gathering infor-
mation, identifying and reformula-
ting design goals, analyeis, sched-
uling appointments with those who
may provide crucial information, ete.



(6)

WRITTEN PORTION: Performed in four sections, i.e.,

ORAL

SECTION I - Identify (a) problem to be solved,
(b) general and specific pgoals which must
be achieved by a solution to the problem,and
(c) task specifications or boundaries which
restrict design solutions and concepts.

SECTION 1II ~ Present ideas to achieve each goal;
present combinations or sets of these ldeas which form
total design solutions. Each group must develop at
least three preliminary design solutions to the problem.

SECTION III - A decision matrix is developed in which all designs are
evaluated and compared; a 'best' design solution is chosen
based upon this compariscn.

SECTION IV - The 'best’ design solution is presented in a set of
fully-dimensioned orthographic views, pictorials, assembly
drawings, schematics, sectionals or with a combination of.
these types of drawings.

A bill of materials is alsc submitted.
Finally, each member of the design team must write a
brief (one or two pages) conclusion.

PORTION: Consists of two efforts, i.e.,

Ten or fifteen minute presentation before the class. Each student

is encouraged to use an opaque projector, coverhead projector, chalkboard
and cther audio-visual aids.

Questioning in class of another group after their presentation; a
summary of each group's oral presentation must be submitted for use
by the 'questioning group' in their preparation of questions.

RESTRICTIONS/REQUIREMENTS

Proeblem to be chosen must be one which is currently faced by the
handicapped.

Group members must speak to potential user{s).

Group members must seek infermation from written resocurces (books,
journals, manufacturers' catalogs, etc.) and human beings (personnel

of the University O0ffice of Services for the Handicapped, hospital
personnel, engineers, government workers, manufacturers' representatives,
etc.). '

Design group must consist of two or three members.
Individual members must sign their own contributions.
Written material must be typed.

Mo late work is accepted; deadlines must be met.

TABLE 2: Design Project Guidelines.

Upon completion of the ccurse, stu-

from their instructor. The experi-

dents realize that they can apply
their (albeit 1imited) technical
knowledge to a challenging engineer-
ing problem and produce a feasible
solution. This is a very important
development if students are to be-
come confident of their abilities
and creativity. This is, in fact, {77
the primary reason that I believe
freshmen, not juniors or seniors,
should complete a design course.
Although limited in thelr technical
expertise, they can solve real-life
engineering problems through physi-
cal intuition and some knowledge of
physics, with (minimal) guidance

ence will make them better pupils
in subsequent engineering courses,
and better workers in the industri-
al world.

Studente alsc recognize the advan-
tages and disadvaniages of working
as a member of a design team. Dis-
agreements, scheduling and other
difficulties are coupled with such
positive aspects as group-inspired
enthusiasm and a sharing of the
workload.
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® Access to Public Transportation (Wheelchair Users)
o All-weather Wheelchair

@ DBookshelves for Wheelchair Users

¢ Calculator for the Blind

¢ Doorbell for the Deaf

» Doorknob for the Disabled

¢ Fire Alarm for the Deaf and Blind

® Tire Escape for Wheelchair Users

# Fire Extinguisher for the Handicapped
o Improved Prothesis

e Kitchen for Wheelchailr Users

e Playground for the Handicapped

® Shovel for a One-armed Person

8 Step- or Curb-climbing Wheelchair

TABLE 3: Examples of Previous Class Design Projects

{8) Oral presentations provide a sharing
of experience and an opportunity
for a critical examination of re-
sults. Students produce higher
quality work when they know that
their work will be viewed by the
entire class. Furthermore, a time
limit for oral presentations forces
the student tc be disciplined in
his planning and his evaluation of
his results. Finally, the prepara-
tion of gquestions concerning a dem-
ongtrating group’s design project
(based upon a written summary of
the demonstrating group's oral pres-
entgtion which is provided to the
interrogating group) emphasizes
that an engineer may be asked to
review and criticire a colleague's
work.,

{%) Sectioning of the written report

allows the student to

(a) concentrate upon a particular
phase of the design process,

(b) Focus his efforts toward narrcow-
ly-defined goals and

{c} pace himself so that a term pro-
Jjeet is not both begun and fin-
ished in one night at the end of
the term.

Finally, student response - in addi-
tion to student performance -~ has been
overwhelmingly positive. During the com-
ing academic year, we intend to initiate
(in response to student requests) an en-
gineering student design organization
which will provide the oppertunity for
students to complete their designs to aid
the handicapped by constructing working
prototypes.
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GRAPHICS AND DESIGN

IN THE
ENGINEERING CURRICULUM

GERARD VOLAND

DEPT. OF INDUSTRIAL ENGINEERING AND IN-
FORMATICN SYSTENMS

NORTHEASTERN UNIVERSITY

BOSTON, MASSACHUSETTS 02115

INTRODUCTION

Inatructors of engineering design
graphics courses continue to éonfront
fellow educators and administrators who
fail to recognize the necessity for these
courseg in engineering education. The
allocation of curricular time for design
and graphics can be justified by a num-
ber of arguments involving both specifiec
and general educational goals. In addi-
tion to providing students with a descrip-
tion of the work performed in varicus en-
gineering disciplines, the following goals
can be achieved in these courses.

DESIGN

Design courseg coffer the full range
of educational objectives to the student.
Educational objectives h%vg been clas-
gified by Bloom et al,teerigg cognitive
(intellectual abilities, knowledge zand
recall), affective (emotional and atti-
tudinal concerns), and psychomotor (ﬁpeech
and other physical skillsg. Ketchum
has stated that design courses are primar-
ily concerned with the highest-level cog-
nitive objectives of comprehension, ap-
plication, analysis, synthesis and eval-
uvation, In addition, affective objectives

can be introduced in design courses
through projects dealing with the needs
of the disabled, the elderly, the digad-
vantaged and others who need the creative
problem-solving abilities of engineers.

Psychomotor objectives can be
achieved through oral, written and graph-
ical presenmtations by students of their
design projects, and by requiring stu-
dents to communicate directly with poten-
tial users, engineers, manufacturers,
distributors, and others from whom infor-
mation for the design may be obtalned.

GRATHICS

Tand's review5 of the contritution
of technical drawing to civilization pro-
vides ample evidence that graphics has
been. recognized as fundamental %o archi-
tecture, design, manufacturing, survey-
ing and other engineering areas. Graph-
ics includes:

-graphical mathematics,
-descriptive geometry,
~-vector analysis,
~working drawings,
-computer graphics.

Graphice offers two general areas
for development to the student; thesge
areas can be described as "communication”
and "visuslization",

Communication:

Ag was noted in the 1964 Divisional
Committee?Report on Goals of Engineering
Education', there are three modes of
communication which we can identify: lin-
guistics (verbal), mathematics (abstract
gymbolism) and graphics {visual symbolism).
Graphics is a concisge, accurate univer-
sal lgnguage (with ite own grammar =and
style’) with which engineers, draftsmen
and designers communicate with one anoth-
er and also with the public. Engineer-
ing students must be fluent in this tech-

‘nical language of thelr discipline if
‘they are to be valuable and able workers.
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Vigualization:

Graphics ig indisputably linked with
design; it has been sald to be the foun—8
dation upon which all designing is based
and the vehicle by which design areas
showld be taught?. It develops the abil-
ity to visualize devices and systems.
{Graphical models include free-body dia-
grams, schematics, bond graphs and other
vigual representations of physical sys-
tems and processes,) Perhaps its great-
est contribution to the student is its
demand that he or she develop insight
and disciplined thinking in add%tion to
rhysical skills. French warned® in 1913

that the higher values and contributions
of graphics courses in the engineering
curriculum must not be overlooked.

Computer graphics is producing the
current revitalization of technical draw-
ing in enginesring education. Fundamen-
tal (marual) graphice methods must be
magtered by the student if he is to fully
utilize computeri%e% gsystems, as noted
by hoth educators-: o and those In indus-
try®. In 1964 the Engineering Graphics
Division of the ASEE concluded’ (not sur-
prisingly) that a freshman engineering
graphics course is a necessary element
for a successful engineering curriculum.
Computer graphics simply increases the
necessity for such a course.

CONCLUSION

. Engineering design graphics courses
offer the opportunity to achieve a wide
range of educational goals to the instruc-
tor., Together with physics and mathemat-
ics, they form the foundation of a fresh-
man engineering program.
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COMPUTER GRAPHICS USE

IN FRESHMAN ENGINEERING
DESIGN PROJECTS

WENDELL DEEN

DEPT. OF MECHANICAL ENGINEERING
UNIVERSITY OF TEXAS AT AUSTIN
AUSTIN, TX 78712

Introduction

Typical course work in freshman engi-
neering curricula includes topics on de-
sign, computer programming, and engineering
graphics. The increasing use of computer
graphics in industry has stimulated ef-
forts to ihcorporate computer graphics
in the freshman engineering pregrams at
many universities. For the new engineering
student, computer graphics adds a dynamic
approach to drawing and offers a new tool
for design. To the student who is un-
familiar with computers, computer graphics
also offers a vibrant introduction to
computer technology and programming, The
two major problems associated with incor-
porating computer graphics in education
are obtaining the needed computer hard-
ware (1) and determining the best in-
structional approach {(2). TFor the latter
problem, the major dilemna is whether to
teach computer graphics before, during,
or after computer programming. The fol-
lowing paper describes one approach to-
wards using computer graphics in a fresh-
man engineering graphics and design
course.

RONALD E. BARR

DEPT. OF MECHANICAL ENGINEERING
THE UNIVERSITY OF TEXAS AT AUSTIN
AUSTIN, TX 78712

Computer Graphics Hardware Configuration

At the University of Texas at Aus-
tin, a computer graphics laboratory has
been established that is primarily dedi-
cated tc the freshman engineering program.
The facility is housed in the Mechanical
Engineering Department and has been in
operation since the Fall 1979 semester.
The laboratory currently has eight Hew-
lett-Packard 2647A stand-alcne graphics
terminals. The 2647A terminal features
a raster scan CAT with a resolution of
720 x 360. The terminal has approxi-
mately 16K bytes of user memory, and is

‘programmable in BASIC and AGL (Hewlett-

Packard's A Graphics Language). The
terminal also features a cassette data
cartridge for off-line storage.

Copyright (© Barr § Deen, 1981
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The freshman computer graphics lab-
oragory is divided intc twc groups of
four terminals each. FEach group is
connected to a Hewlett-Packard 2631G
impact printer/plotter for hardceopy out-
put. In addition, one group of four
terminals has been expanded to offer
interactive computer-aided design capa-
bilities, as shown in Figure 1, These
design peripherals include a four-
coler pen pleotter and digitizer board.

Course Description

The freshman engineering curricu-
lum at the University of Texas at Austin
consists of two fundamental engineering
courses, in addition to basic math and
science courses. These courses are
ME 201G "Engineering Graphical Communi-
cation' and XE 202 "Introduction to
Engineering." The engineering graphics
ME 201G course is taught within the
Mechanical Engineering Department, while
the XE 202 course is taught separately
within each engineering department
(Aerospace, Civil, Chemical, Electrical,
Mechanical, or Petroleum). Each course
is worth two credits. A series of five
computer graphics modules has been in-—
corporated intc the ME 201G graphics
course (3). The XE 202 course usually
includes computer programming and a
design project, but as presently taught,
is not related to the graphics course.

For the past two years, a trial
freshman course has been taught that
merges concepts in graphics, design and
computer programming into a combined
4-credit ME 201G/202 course. The en-
titled "Introduction to Engineering
Design and Graphical Communication',
and has been extensively detailed in
an earlier paper (4). Approximately
30-50 students, mostly mechanical
engineering freshmen, have taken the
course each semester. The principal
teaching objectives of the course are
fourfold:

Design Process
Engineering Graphics
Computer Programming ,
Engineering Communication

b

As a part of this effort, computer
graphics is introduced both as a pro-
gramming aid and as a design tool. Each
student in the class is assigned a fresh-
man design project that reguires the

use of the HP-2647A computer graphics
terminal and related design peripheral
devices. The following section relates
some typical examples of how computer

graphics is used in these design projects.

I, —
!4 eooe R in:n-tmm;
Euw PLOTTER sLoTTER | EoARR |
Hem 1 Line ’
T ; bW
1
: .
TERRTHAL
ws

1 "z H =4

Figure 1,
COMPUTER GRAPHICS DESIGN PROBLEMS

Computer Programming Exercise (Fig. 2)

In order to develop programming skill
on the graphics terminal, a number of
BASIC programming exercises are assigned
to the student early in the course. The
programs are usually short, and are de-
signed to teach fundamental concepts
such as input-output, looping, and sub-
programs. The output of the program
typically consists of a graphics display,
such as shown in Figure 2. A computer
graphics workbook (5) is used to assist
in this phase of instruction.
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Orthographic Drawing (Fig. 3)

A common application of computer
graphics in design projects i1s to make an
orthographic drawing of one or more design
compeonents. On the HP-Z647A graphics
terminal, there are several methods that
the student can employ in order to con-
struct orthographic views. Using a rub-
ber band mode on the terminal, the student
can make gtraight line drawlings directliy
through keyboard contreol. The student
can also choose to use a canned subroutine
program that accepts coordinate data of
the object and then plots a three-view
orthographic drawing of the object. Such
a program was used %o construct the pet
Teeder design in Figure 3. A third ap-
proach would be to have the student devel-
op his/her own orthographic subroutine,
that could then be used to construct
three-view drawings of any number of de-
gign components. This i routinely done
in the course.
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Isometric Element Design (Figure &)

The freshman design projects assigned
in the course frequently require the use
of standard mechanical components or ele-
ments, Computer graphics can be applied
in this area to make simple isometric
Pictorials of the design element. An ex-
ample of a plunger spring design for an
aluminum can crusher is shown in Figure
4. The pictorial was made by continually
changing the y-coordinate of an isometric
circle projected in the X-Z plane. The
student can interactively change the geo-
metric shape of the spring to better con-
form to the design specifications.
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Figure 4.

Isometric Wire Model (Figure 5)

The students quite offten like to
have an overall pictorial of their design
which can be viewed on the CRT screen.
This can be accomplished by making an
isometric wire model of the object. A
general software routine like the one
listed in Figure 2 could be used for this
task. An alternative approach is shown
in Figure 5 in which an isometric drawing
of a backyard greenhouse frame is con-
structed. Since the data ccordinates cof
the frame consisted primarily of curves,
a gpecial routine using isometric semi-
ellipses was employed in the computer
graphics design.
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Digitizing a Sketch (Figure 6)

Sketching preliminary ideas is an
important stage in the freshman design
process. Freehand sketches can be trans-
formed into computer graphics drawings
through the use of a digitizer board.
Figure 6 deplicts a typical example of a
design sketch that could be entered into
the computer through a digitizer. The
data being digitized could be immediately
displayed on the screen while simultane-
ously being stored in memory for use in
future programs. The example in Figure 6
shows the human factors involved in trans-
porting a portable shower.

Flow Chart Construction (Figure 7)

Many design applications consist of
systems for which it is not feasible to
make a physical drawing. The flow chart
is a common graphical technique to show
the interconnections between components
in a system. A flow chart can be con-
structed on the CRT through the use of the
rubber band line or by developing a pro-
gram that selects common chart symbols
from a menu. Figure 7 is a flow chart
that shows the electrical connections for
a windshield defroster design developed
by a student in the class.
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Use of Business Graphlcs (Figures 8 and 9)

A important aspect of the freshman
design projects is the generation of a
technical report. Numerical and business
data associated with the report can best
be presented in graphical form. Several
of the programming exercises(5) in the
course actually require that the students
develop routines for bar and broken-~line
graphs. However, when generating business
graphics for their reports, most students
utilize a canned software package called
MULTIFLOT that is supplied by Hewlett-Pack-
ard. This software can be used to draw
the following types of graphs: pie, bar,
linear, semilog, and log-log. Figures 8

and 9 deplct examples of a ple graph and
bar graph, respectively, that were used
for the cost mnalysis and evaluation of a
deslgn for a car tire extractor.

DISCUSSICN AND CONCLUSTONS

Experiences with this trial course
during the past two yedars suggest that
computer graphics can be readily inte-
grated into the freshman engineering
curriculum. Our success is partly due
to the fact that the two pre-existing
freshman mechanical engineering courses
at the Unilversity of Texas at Austin al-
ready contained much of the instruction-
al ingredients needed for this new com-
bined course. Namely, the teaching ob-
jectives for design, grephics, and com-
puter programming were already ingrained
in the freshman currieculum. However,
this is true for many freshman engineer-
ing programs at other universities, and
with a slight re-arrangement of the in-
structional sequence, computer graphics
could be incorporated into the freshman
course work at other universities in a
fashion similar to cur program at the
University of Texas at Austin.

As mentioned earlier, computer graph-
ieg ig used in the course both as a pro- |
gramming =id and as = design tool. The
computer graphics terminal offers 1n51ght
into the man/machine interface that is
characteristic of new trends in computing.
Teaching ecomputer programming through the
us of interactlve computer graphics has
the advantage in that the output can be
readily viewed by the programmer for er-
rors. The experience gained during the
programming phase can then be used by the
students to generate computer graphics
solutions to their design projects. This
not onily provides them an cpportunity to
apply their programming skills ic open-
ended problems, but also offers them keen
insight into the value of computer-aided
design.

Qur Treshman computer graphics pro-
gram at the University of Texas at Austin
continues to expand. We are currently
refining cammed computer graphics soft-
ware to make orthographic drawings, to
rotate isometric pictorials, and to con-
struct graphics and charts. We are also
developing a mini-CAD (computer-aided
design) system that will be sultable for
our freshman design projects. The mini-
CAD system will consist of a set of soft-
ware modules to be used Tor design acti-
vities such as: interactive digitizing,
vector analysis, materials selection, el-
ement design, economic analysis and
mere. It 18 possible that in the near
future a much larger number of freshman
students will be taking the combined ME
2016/202 course. This will require care-
ful evaluation of our current instruction-
al plan and may necessitate expansion of
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our ccmputer graphics hardware facilitles.
In addition, we will be offering a full
undergraduate course 1n engineering com-
puter graphics that could be taken as an
elective follow-up tc the freshman compu-
ter graphics exposure, AS we gain more
experience in this new area of engineer-
ing education, we will be in a better po-
sition to assess the impact of computer
graphics on the freshman engineering cur-
riculum.
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Figure 1. Hardware configuration for one
four-terminal system in the freshman com-
puter graphics laboratory at the Univer-
gity of Texas at Austin.

Figure 2, Typical computer graphics pro-
gramming exercise assigned in the course,

Figure 3. Orthographic drawing of a pet
Teeder design using a canned software
program {courtesy Jerry McKee).

Figure 4. TIsometric display of a plunger
spring design (courtesy of Ronnie Ditt-
mar).

FPigure 5. Isometric wire model of the
frame for a backyard greenhouse (courtesy
of Dave Ervin).

Figure 6., Typical example of a sketch
that is entered into the computer terminal
through a digitizer board, The design
shows the human factors assoclated with
carrying a portable shower (courtesy of
Leonard Leinweiber}.

Figure 7. A flow chart showing the elec-
trical comnnections for a windshield de-
froster design (courtesy of John Bishop)

Figure 8. A pie graph used to analyze
the production costs for a car tire ex-
tractor design {courtesy of Kent Gillig)

Figure 9, A bar chart used to evaluate
the relative merits of two different de-
signs for a car tire extractor (courtesy
of Kent dillig).

ENGINEERING DESIGN GRAPHICS JOURNAL Fall 1981 / 57



DESIGNAT THE FRESHMAN LEVEL

DR. DONALD L, ELFERT
DEPARTMENT OF ENGINEERING
MCNEESE STATE UNIVERSITY

LAKE :CHARLES, LOUISIANA 70609

As teachers of Engineering Design
Graphics, we are sometimes criticized by
cur students and by faculty in the wvari-
ous engineering disciplines for teaching
design at the freshman level. Of course,
we 21l know the original purpose for in-
c¢luding design at the freshman level was
to help solve the problem of dedélining
enrollments and to stimulate interest in
engineering by getting students involved
in the solution of engineering type prob-
blems. In an effort to verify that the
design project approach was achieving
these purposes, and other worthwhile
goals which evolved, a number of graphics
departments have polled studente at the
end of their courses by means of confi-
dential guestionnaires. This provided an
Iimmediate feedback and basis for imple-
menting some changes in technigues as
well as the answer to our original gues-
tion--or so it seems.

Put yourself in the freshman's place.
What kind of answers would you 'give and
on what criteria would your answers be
based? Who, on the other hand, would be
most qualified to provide unbiased an-
swers? Those students whe have pasgsed a
design graphics course, completed at least
a baccalaureate degree in engineering and
are practicing engineers would be the lo
logical group to ask such questions.

Just such a poll has been made and
the findings will follow, The poil in-
¢luded all graduates of engineering from
McNeese State University for the period
Fall 1972 through Fall 1978. Forty-five
percent of the questionnaires were com-
pleted and returned,

Copyright @ Elfert, 1981

The engineering graduates were asked
to rate each of the graphics course objec-
tives and design project objectives ac-
cording to their relevance to actual en-
gineering practice. They were zlso asked

"to rate the extent to which these objec-

tives were accomplished. To take advan-
tage of the opportunity to obtain data
helpful in evaluating other aspects of

the course, additional information was re-
guested.

Specific graphics topics were rated
on their value in engineering practice.
Respondents checked or listed other top-
ics which they thought should be taught
in graphics. Six short-answer guestions
and a comment section rounded out the
form.

Figures 1 through 4 summarize the
findings regarding course and design pro-
ject objectives. Table 1 shows the re-
sponses to specific guestions.

When asked, "What single aspect of
the course did you like most?", the de-
sign project was specified by 30.8% of
the respendents--the most freguently men-
tioned item. Only 11.5% listed the de-
gign project as the single aspect of the
course which they liked the least.

From this datz, it 1s concluded thak,
al McNeese State University, the design
project has made an important contribu-
tion to the education of its graduates.
Armed with this thought, the composite
responses Lo specific items and the many
helpful ccmments and suggestions, the
team design project approach will be im-
proved and continue to be an integral
part of Engineering Design Graphics at
McNeese,
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Figure 1. Rating of Course Objectives Ac-
cording to Their Relevance in 3. To help the student learn about
Actual Engineering Practice the engineering design process
. Ratihg Scale: E-Escellent, G-Good
Legend: A-Average, ﬁ—Poor, !
Objectives: V-Very Poor

1. To help the student acguire a
knowledge of the fundamental
principles of graphics as ap-
plied to engineering.

2. To help the student develop the
8kills required to use graphlcs
as a tool to help golve engi-
neering problems

3. To help the student learn atout
the engineering design process
Rating Scale: E-Excellent, G-Good,
A-Average, P-Poor,
V-Very Poor

Pigure 2. Rating cf the Extent to Which
the Course Objectives Were Ac-
complished

Legend:

Objectives:

1. To help the student acquire a
knowledge of the fundamental
principles of graphics as ap-
plied to engineering.

2. To help the student develop the
skills required teo use graphics
as a tool to help solve engi-
neering problems ’

Figure 3,

Legend:

Rating of the Design Project

Objectives According to Their
Relevance to Actuzl Enginesr-
ing Practice

Objectives:

1.

Rating Scale:
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To help the student learn the
principles of solving engineer-
ing problems

To help the student learn about
the engineering profession

To help the student learn how to
pregent problem sclutions in
graphical, writien and cral form

To help the student learn how to
relate other subjects to the so-
lution of engineering problems

To help the student learn about
the applications of engineering
courses in the zolution of en-
gineering problems

BE-Excellent, G-Good,
A-Average, P-Poor,
V-Very Poor



Figure 4. Rating of the Extent to Which 4., To help the student learn how to

the Design Project Objectives relate other subjects to the so-
Were Accemplished _ lution of engineering problems
Legend: : 5. To help the student learn about
: the applications of engineering
Objectives: courses in the solution of en-
gineering problems
1. To help the student learn the X
princigles cf solving engineer- Rating Scale: E-Excellent, G-Goed,
ing problems A-Average, P-Poor,

V-Very Pocr
2. To help the student lea?n about
the engineering profession

3, Te help the student learn how to
present problem solutions in
graphical, written and oral form

Teble 1. Responses to Specific Questions

Question Yes No

1, S8hould the design project be retained as
part of the engineering graphics course? 80.8% 19.2%

2., Should the team zapproach on design projects
be used in preference to individual
projects? 84, 0% 16.0%

3. Do you think what you learned in graphics
has been helpful on the job? 92.3% 7. 7%

REVIEWER'S COMMENTS

LARRY D, GOSS

SCHOOL OF TECHNOLOGY
INDIANA STATE UNIVERSITY
EVANSVILLE, IN

NOTE: When Professor Goss reviewed this paper for the Journal
he made some very thought-provoking comments. These comments came
as a result of some research and quite a pit of experience which
Goss has had in cornection with teaching design and implementing
surveys of this type. For this reason, scme of Larry's comments
are presented here for the readers to peruse, ponder and maybe --
just maybe ~- be directed to sample their own graduates for support-
ing data.-Ed.

"1 am always skeptical of data pre- "The sample size for this survey is
sented in percentage form. It's S0 easy somewhere around £0 {45% of approximately
to make things lock good that way. This 120 graduates over a & year period) but
article looks reasonably bonafide on the gomewhere in the neighborhood of 1000
surface, but a little investigation turned students have been ihrough the design
up the following facts. . . sequence in the freshman year of this
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curriculum (extrapolated data from pub-
lighed figures in Enginecering Education.)
Five percent may be an adequate sample
rate for quality contrcl purposes in
manufacturing, but I question its vali-
dity in an opinion survey when there
does not appear to be any evidence of
an attempt to control the sample with
respect to rank in graduating class,
grade achieved in the course in ques-
tion, or a number of other controls
and/or correlations that could have
been made. (I am assuming, by the way,
that all engineering freshmen are re-
quired to take this course)}.

"In short, this appears to be a
«» « . survey derived from the program's
successful gradustes. Results from
this type of survey are so quesiionable
that ABET no longer uses this process’
to obtaln informaticn from graduates of
curricula that are presented for
accreditation, I would like to know
what the graduates who transferred out
of engineering, the drop-outs, and the
academically terminated students think of
this design program, If they respond
in a similar positive mamner to a similar
guestiommaire, then maybe something
really worthwhile is taking place in
that course.

+ + « If the paper is accepted

» » « I 8till have seriocus questions
concerning the interpretation of results.
For instance, in Figure 1 the cobjective

showing the least favorable opinion by

graduates is the one related to
the design process. In Figure 2, the
objective showing the least favorable
opinicn is also the one related to the
design process. This means that of the
stated objectives in the survey those
related tc engineering design were the
least relevant and most poorly accomp-
lished.

"Similarly, an examinatlon of
Figures 3 and ~# indicates that these
graduates percelved the design project
experience as good preparation for pre-
sentation techniques, but it was ranked
lower in the accomplishment of the pri-
mary objective of relating other subject
areas to the solution of engineering
problems."

NCTE; There you have it, design
fans! We will appreciate your comments
either for or against the article or
the review. ZILe% us hear from you.-Ed.
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DESIGN OF FIXTURES TO HOLD
INSERTS FOR EVER-STRAIT DOORS

DR. YUAN H. LIU

ENGINEERING TECHNOLOGY DEPARTMENT
MIAMI UNIVERSITY-HAMILTON
HAMILTON, OHIO

SUMMARY

This was a research project on fix-
ture design. The fixtures, presently used
for holding eleven different configura-
tions of inserts in place for laying a
bead of hot-melt caulking in grooves of
each insert, were imapprepriztely designed.
The inserts were for Ever-Strait doors
made by the Pease Company {(now called
Pease Industries, Inc. and referred to
hereafter as the corporation where appli-
cable) in Fairfield, Ohio. This problem
was explained tc me on August 27, 1980,
by Mr. William M. Bursk, Manager of Pease
Technical Center. Mr. Bursk indicated
that the problem needed to be resolved and
asked if my students and I could help de-
gign fixtures to rTeplace those presently
used, as the Pease Industries, Inc.,
lacked manpower to do the job.

I talked to my students in our Die De-
sign class about the problem and asked if
anybody weuld be interested in resolving
the problem as extra work for the class.
Five students wished to get involved in the
research project. Serving as the leader
for the research project, I explained to
the five students the desired type of fix-
tures to be designed and suggested that
each of them visit the actual working sit-
uation in the Fairfield Plant of the Pease
Industries, Inec. Also, I told them the
actusl working distances of the auto-
glazer above the worktable on which the
fixtures would be set. In addition, I

Copyright © . Liu, 1981

provided each of them with a copy of Ever-
Strait Doors Systems 1980, showing the
eleven different configurations of inserts
and a copy of the blueprints for each of
the inserts.

We started to work on the research
project in early September, 1980, and
usually met once a week for one hour on
Thursdays at 6:00 p.m. to discuss and ex~
change ideas on fixture design. We com-
pleted the project by making two model
fixtures during the latter part of Novem-
ber, 1980. One fixture can hold seven
different configurations of inserts and the
other ong, four. We completed assembly and
detail drawings for each of the two fix-
tures by December 30, 18980, Mr. Bursk de-
gseribed, in writing, the two fixtures we
designed as unique, refreshing, most help-
ful, =znd increasing production and quality
of the Pease industries, Inc.'s automatic
door light caulking machine. He also in-
dicated that the Pease Industries, Inc.
will make, in September, 1981, a prototype
of the.two fixtures we designed and will
invite us to the plant to lock at its
operation. Two major challenges we en-
countered throughout the fixture design
process were {a) performing the design work
free of charge and (k) finding the time to
meet one hour a week for discussion. In
clocsing, conducting this research project
in fixture design was significant and re-
warding to both Miami University and the
Pease Industries, Inc.
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STATEMENT OF THE PROBLEM

The eleven fixtures (see Figs. 1
through 11), presently used for holding
eleven different configurations of inserts
(see Figs. 12 through 14) in place for lay-
ing a bead of hot-melt caulking in grooves
of each insert, were inappropriately de-
signed. Each of the eleven fixtures and
its corresponding insert is tabulated

below.
FIXTURE MATING INSERT
Fig. 1 drd from left, Fig. 12
Fig, 2 1st from left, Fig. 12
Fig. 3 2nd from left, Fig. 12
Fig. 4 1st from left, Fig. 13 . . _
Fig. 5 2nd from left, Fig. 13 Flg. 3 Fixture of L-51.
Fig. 6 3rd from left, Fig. 13
Fig. 7 4th from left, Fig. 13
Fig. 8 1st from left, Fig. 14
Fig. 9 2nd from left, Fig. 14
Fig. 10 3rd from left, Fig. 14
Fig. 11 4th from left, Fig. 14

The inserts are for Ever-Strait deoors made
by Pease Industries, Inc., Fairfield, OH.

Fig. 4 Fixture of L-57,.L-58, and L-60.

Fig. 1 Fixture of L-34 and I-38.

Fig. 5 Fixture of L-53, L~-54, and L-55.

Fig. 2 Fixture of L-S34 and L-S38.
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Fig. 7 TFixture of 1-82, L-85, L-86, 1-87,

rig. 6 Fixture of L-09. L-508, and L-S89.

Fig. 8 TFixture of 1L-03. Fig. 9 Fixture of LF-27 and LF-28.

Fig. 10 Fixture of L-83. Fig. 11 Fixture of 1-78 and L-BD.
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Fig. 12 Three mating inserts of fixtures
shown in Figs. 1, 2, and 3.

Fig. 13 Four mating inserts of fixtures
shown in Figs. 4, 5, and 6.

Fig. 14 Four mating inserts of fixtures
shown in Figs. 8, @, 10, and
11.

There are three main reasons for the
eleven fixtures being inappropriately de-
signed. First, each of the eleven fixtures
can hold only cne configuration of insert.
Second, each fixture cannot tightly hold
its mating insert. Third, there is no spe-
cifie place to set each fixture on the
worktable. Because of the above reasons,
the employee cannot work efficiently; that
ig, too much time was spent to (1) adjust
each of the inserts to appropriately fit
its mating fixture; and, (2) set each fix-
ture on the worktable in the right place.

INDUSTRY INVOLVEMENT AND TEAM EFFORT

Industry Involvement. The Pease In-
dustries, Inc., Ever-Strait Door Divisicn,
Fairfield, OH, through Mr. William M.
Bursk, Manager Pease Technical Center, ex-
plained to me on August 27, 1980, the
above problem at the site of the working
area where the fixtures were used in the
Fairfield plant. Mr. Bursk indicated that
the problem needed to be resolved and asked
if my students and I could help design fix-
tures to replace those currently used, be-
cause the corporation lacked manpower to
do the work, )

During the process of fixture design,
the corporation upon my request, provided
me with the following materials:

1. 8ix copies of Ever-Strait Door
Systems 1380, published by Pease In-
dustries, Inc., showing the eleven dif-
ferent configurations of inserts.

2. B8ix copies of blueprints for each
of the eleven different configurations
of inserts.

3. A set of eleven sample inserts.

4. Two pileces of plywood, 8'x3'x%i"

and 4'x3'x%"; thirty-four steel pins,
3/8" dia. x 3" long; and, thirty-four
cast iron plates, 2"x2"xz"., These

materials were used for making two
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model fixtures, and the above eleven 7. We completed, by December 30, 1980,

sample inserts, for setting on the two assembly and detail drawings, an
top of the two model fixtures for assembly drawing, and three detail
experimental purposes, drawings (see drawings 1 through 6} for

the two fixtures.

Team Effort. Five of my students
and I worked as a team to design the fix-
tures. The five students were Ahijah M.
Israel, James R. Steinkamp, Chris P. Sur-
face, William M. Truett, and Dennis L.
Weinman. All of the five students were
registered in our Die Design class and
were interested in designing the fixtures
as outside work for the class.

FROCEDURE AND RESULTS

The procedure and results were as de-
lineated below.

i. I observed the actual werking situa-
tion and chjects (see Fig. 15) relative
to this research project. The objects
included a worktable, a fixture set on
the worktable, two identical inserts set
on the fixture, a putty pump (Iig. 16)

which provided hot-melt caulking for the Fig. 15 The actual working gituation and
auto-glazer (Fig. 17), and a numerical ochjects relatlve to this
control machine (Fig. 18) which con- ‘ research project.

trolled the operation of the -zuto-
glazer. Also, the working distances of
the auto-glazer over the worktable were
measured as 12'x3" and the closest dis-
tance between the head of the auto-
glazer and the worktable as 13",

2. I shared the information indicated
under item 1 with each of the five stu-
dents involved in this research pro-
ject and suggested that each of them
visit the actual working situation in
the Fairfield Plant.

3. I provided each of them a copy of
the reference manual, showing the ele-
ven different configurations of inserts
and a copy of blueprints for each of
the inserts.

4. I told the five students that the
desired type of fixture shculd be able
to hold several different configurations
of dnserts.

5. The five students and I worked on
the research project from early Septem-
ber 1980 through the latter part of
December 1980, We usually met for dis-
cussion on Thursdays from 6:00 p.m.
until 7:00 p.m. in Room 302, Drafting
Lab, Auditorium and Technical Building,
Miami University-Hamilton Campus.

6. Two model fixtures were designed and
completed by November 26, 1880. One
fixture (see Fig. 19) can hold seven
different configurations of inserts {(see
Figs. 20 through 23) and the other one
(see Fig. 24), four different confi-
gurations of inserts (see Figs. 25
through 28). The two fixtures can si-
multaneously be set on the worktahble

for use,

Fig. 16 The putty pump which provides
hot melt caulking for the
auto-glazer

ENGINEERING DESIGN GRAPHICS JOURNAL Fall 1981 / 67



Fig. 17 The auto-glazer which lays a
bead of hot-melt caulking in
grooves of each insert.

Fig. 18 The numerical control machine
which controls the operation of
the auto-glazer.

.

Fig. 20 Fixture 1 holding the insert of
. different configurations-of L-34 and L-38.
inserts.

Fig. 21 Fixture 1 holding both the insert Fig. 22 Fixture 1 holding both the insert
of L-534 and L-S38, shown at of I-57, L-58, and L-60, shown
the top and that of L-51, shown to the left, and that of L-53,
at the bottom. L-54, and L-55, shown to right.
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Fig. 23 Fixture 1 holding both the insert
cf 1-09, shown to the left, and
that of L-82, 1-85, L-B6, L-B7,
1.-309, and L-889, to the right.

Fig. 24 Fixture 2 which can hold four 4if-
ferent configurations of
inserts.

Fig: 25 TFixture 2 holding the insert of Fig. 26 Fixture 2 holding the insert of
: -03. LF-27 and LF-28.

Fig. 28 Fixture 2 holding the insert of Fig. 27 Fixture 2 holding the insert of
1.-78 and 1-80. I-83.
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FEEDBACK

On November 26, 1980, I invited Mr.
Bursk to visit Miami University-Hamilton
Campus .to inspect the two mecdel fixtures
that we designed. He was very satisfied
with the work we had done and said that
they were simple, workable, and economical.
Later, he wrote me two letters describing
the two fixtures we designed. The first
letter indicated that "Your uniqueness of
design is refreshing and most helpful."
The second letter described them as '"the
present project of successfully developing
a fixture to increase production and quali-
ty of our automatic decor light ceulking
machine encouraged us to continue the
program with vou.

Since he liked the two fixtures which
we designed, we ccmpleted assembly.and de-
tail drawings for each fixture in late De-
cember 1980 and submitted to him four co-
pies of each drawing in early January 1981.
He indicated that Pease would make, in
September, 1981, a prototype of the two
fixtures which we designed and will invite
us to the plant to view the operation.

CHALLENGES

Two major challenges we encountered
throughout the process of fixture design
were: {a) performing the design work free
of charge and (b) finding the time to meet
one hour a week for discussion. Since the
design work was conducted free of charge,

every student involved sometimes showed a
lack of enthusiasm, although they were as-
sured, before we started the prcject, that
the extra work would enhance their final
grades for the Die Design class which they
were taking, and that Mr. Bursk would
write each of them a letter of commenda-
tion. At the end of the First Semester
1980-81, 1 carried out my promise to each
of the five students and each of them re-
ceived a letter from Mr. Bursk in January
1981. Another challenge encountered was
finding a one hour period per week availa-
ble to everybody so that we could meet and
discuss. Because each student had a dif-
ferent class schedule and two of the five
students worked full-time off campus, we
usually met with at least one student
absent.

CONCLUSION

In closing, conducting this research
project in fixture design was significant
and rewarding. The two fixtures we de-
signed were of mutual benefit. The Pedse
Industries, Inc. can use the two fixtures
to increase producticn and quality of the
corporation's automatle door light caulk-
ing machine. The five students involved
in the project and I gained the practical
experience of solving problems of fixture
design.
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COMPUTER AIDED DESIGN
OF A DOOR HANDLE

YAAQOV ARWAS
TECHNION - ISRAEL INSTITUTE OF TECHNCLOGY

The PUSH~-PULL type of door iz, in
most cases, very practical. However,
its handle, or knob, has not been given
the attention that it needs.

We all know how frustrating is the
feeling that one has when pulling instead
of pushing on the "PUSH" =ide of such a
door and vice versa, The fact that the
sign "FUSH or PULL" is sometimes added
oh the deoor does not necesgsarily flash
an immediate command to the hand nerve.
Our computer-mind must first translate
the word into the correct command, which
may not precede the instinective gesture
of the hand, thus causing the subseguent
inconvenience of a conflicting counter-
command,

Consgideration should also be given
to the possibility of someone else being
on the opposite side of the door -- as-
suning that the door is not transparent
-- who will resort to pressure in order
to cause a movement in the desired direc-
tion, Thig situation eould lead to a

somewhat frustrating, although very slight,

physical pain.

All this generally leads to the
shrugging of the user's shoulders without
a second thought. That is, until that
individual has to use such a door again,
presumably, with no better results.

Copyright € Arwas § Kreimer, 1981

BORAH L. KREIMER
NORTHEASTERN UNIVERSITY

(No CapTion Nesvep )

. To solve this problem, the designer
will have to determine the requirements
fgr 8 successful solution before attemp-
ting to develop a design., After consid-
ering all of the factors involved in the
problem, the designer will make a decis-
lon as to the best design, hopefully from
a variety of several different design
concepts answering the requirements of
the problem solution.
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One possible scolution would be o
remove The handle - or knob - on the
PUSH side eof the door, thus eliminating
any desire to pull. A plate with an at-
tractive design could be fixed to the
door, as shown in Fig. 1. This may be
used with or without the addition of the
PUSH sign. On the PULL side the door
handle should be designed 1n such a way
as to be practical and easy to pull by,
both, right-handed and left-handed peo-~
ple. Furthermore, it should facilitate
the pulling action while "punishing" the
user if he {or she) tries to pull the
door.

RN

Fig. 1 The PUSH plate

Fig. 2 The PULL plate

-l
|

Z= HEIGHT

e
l

Fig. 3 The parameters

Thege premises led to the design of
the door handle shown in Fig. 2, as one
alternate solution. This fixture may be
with or without the addition of the sign
"PULL". Note the somewhat sharp edges
at points A and A' to serve as a deter-
rant to push, while the curved shape at
B and at B' invites the individual %o
puli,

Since we now have a general idea of
the concept, it is necessary to find al-
ternatives in order ito determine optimal
proportions for this design. The para-
meter dimensions T, R, A, Z and the angle
FI, shown in Fig. 3, could, for instance,
be given different independent values.
Other parameters could replace, cr bte ad-
ded to, these as reguired, thus producing

variationg from which the designer -- or
the customer, for that matter -- could
choocse,

A computer program in which the
parameters T, R, A, 2 and FI could be in-
troduced with as many alternate values
ag desired. This would enable the com-
puter to plot many variations of the de-
sign concept. Using FORTRAN IV as the
computer language to provide top views
and isometric drawings of the handle,
the program could be as follows:
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READ (5,1)T,R,A,Z,FI

CALL IS@gM (T,0.,0.,W1,V1)...starting the

{
CALL ISgM (... isometric drawing
CALL PLET... CALL PLIT (...
CALL PLET... ... for straight lines CALL PLET (...
CALL ARC (XC,YC,R,160,141,161) -
CALL ARC (... ...Tor Arcs R CALL ELLIPS (WC,ZC,AEZ,BZ,180,136,181)...
...Tor the isometric circle
CALL PLOT...
CALL PLYT... ...for more straight lines

65
o

s

Fig. 4. Various computer-plotted alternatives.

Alternating data for different val-
ues of the paramséters, in this program,
gerved to produce six (6) different
shapee of the concept shown in Fig. 4.
These are, obviously, only a few of the
many alternatives that could have been
produced with little additional effort.

In conclusion, we have gone through
typical steps to find a suitable design
concept to a problem. Using the computer

-to plot many variations to a design con-
cept, the designer could determine the
optimal shape of thig design idea.
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RESULTS OF GRAPHICS SURVEY

BETTY J. BUTLER

INSTRUCTOR, ENGINEERING GRAPHICS
UMC-UMKC

OLD LIBRARY BLDG.

ROCM 303

KANSAS CITY, MO 64110

The following is a report of the
findings of a survey recently conducted
concerning the teaching cof Graphics in
Engineering curricula in ABET accredited
institutions. Of 248 Questionaires mailed,
there were 142 responses, The results
are as shown below,

Question No. 1 Do you teach Descriptive
Geomelry as a reguired part of your Engi-
neering curricula?

Yes 79 No_ 63
Question No. 2 Do you integrate Descrip-
tive Geometry into your Engineering Draw-
ing/Engineering Graphics course? If an-
gswer is "Yes", what percent of the course
is devoted to Descriptive Geometry?

Yes 94 % #

No L&
#*Descriptive Geometry comprises:
B0=00%. s i vt ettt e i e Ny
F0-35% s c s antraat e .39
10-25% {0 e it inenns svee 38
5% and beloW...vrerus .. treeriaea5
No percent indicated....vsvv.4..8

- The responses (64) of "Yes" to Ques-
tions 1 and 2 indicate that Descriptive
. Geometry is required and integrated inte
the Engineering Drawing/Fngineering Graph-
ics course. '

The responses (15} of "Yes" to Ques-
tion 1 and "No" to Question 2 designate
that Descriptive Geometry is a separate
course.

Note: The affirmative responses to Ques-
tion 1 show that over half of the respond-
ing institutions require Deseriptive Geo-
metry as a part of their Engineering cur-
ricula.

The responses (30) of "No" to Ques-
tion 1 and "Yes" tc Question 2 specify
that Descriptive Geometry is not reguired
but integrated intc the Engineering Draw-
ing/Fngineering Graphics course.

The responses (33) of "No" to Ques-
tions 1 and 2 point out that Descriptive
Geometry is not taught separately or in-
tegrated with Engineering Drawing/Engi-
neering Graphics as a required part of
the curricula. This does not exclude its
being cffered as an elective. However,
within this group of responses five (5)
cases gspecifically indicate that drawing
courseg are not offered at all,

Question No, 3 Is your Engineering Gra-
phics a Separate Service Department of
Engineering or is it a subsidiary of Civ-
il, Mechanical, or other?

Separate Service Dept. 27
Subsidiary of #H 110

##Subsidiary of:

Mechanical.ceessrsernnaesannns R 0]
Civilesew v arnnnnn, A |
Engineering/General Engineering....... 11
Mechanical & Civil.iiseerveerrsvassareesb
Engineering Technologyivesssasoranrsanad
ThAuStrial s ve s asansnavesranstennasanns 5
Fngineering SCiencescer s s vsaensnarss ol
Other Engineering Categories..........27

Question No, # Does the structure of
your drawing course allow for one indivi-
dual to cover the lecture section and
graduate assistants to teach the labora-
tory sectiocns? If not, would you comment
on your arrangements on the back of this
page.

Yes 46 No 91

Note: The regsponse of "Yes'" to the above
indicated that the structure outlined
there was comparable to the one that they
utilize. The responses of "No" implied
that for the most part the same individual
had the responsibility for both lab and
lecture. Exceptions are ncted below.

Copyright 0 Butler, 1981
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Responses (7) in which the instructor
lectures snd has assistants {other facul-
1y, graduates or undergraduates) do the
lab work. Included in this group are
three cases in which the instructor is
present in the lab with the students.

Responses (3) in which graduates handle
the complete section, both lab and lect-
ure, under the supervision of a faculty
member, In one case the course is self-
paced.

Responses (2) in which undergradustes
handle the complete secction (both lect-
ure znd lab) under advisement from facul-
ty in charge.

Responses (2) in which undergraduates do
just the 1zb work with guidance from the
faculty in charge of the graphice program.

Responses (2) in which the lecture mater-
ial i1s either audic-visual or audio-tu-
torial format with a teaching assistant
for lab or with the same instruector coor-
dinating the tutorial and lab.

Responses (2) in which Graphics is inte-
grated into another course taught by ei-
ther faculty or graduate assistants.

guegtion No. 5 What are the credentials
of the faculty (full-time only) in your
institution who teach the Graphiecs course?
Indicate number in each category using
the highest degree only.

Title Engineering Other Years in Industr
Degrees Degrees A
BS| M5 | PHD 1-5 6-10 12-23 25-35
Instr, Iy 26 4 - -
35 30 L 2 -
(PE-1)=% 1 1 - - -
1 - L
Ass't 10 L 2 1 -
Prof. 79 29 22 10 b
(PE-16) % 37 2 ] 3 I
Assoc. 7 i - - -
Prof. 74 23 16 15 -
(PE‘23)7'\' 39 18 11 E‘ _—
1 1
Full 3 1 - 1 -
Prof. 39 16 7 2 -
(PE-14) 39 1 17 ] y
Totals 64 (227 116

% Number of faculty reported as being Professional Engineers.

The coocperation of all respondents is

greatly appreciated,.

If T can be of fur-

ther service, please do not hesitate to

contact me,

Betty J. Butler

Instructor, Engineering Graphics

UMC-UMKC

01d Library Bldg.

Room 303

Kansas City, Mo.

64110
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file to file
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M3, 76z,

COL TR T YT YN YT I Ty V) (YT LT T

T NEEETENNEEEOREsEENTERLARY

HMany "on the lins® teachera have ideas, sugrFestions, techniques, problems and
quegtlons they would like te share with the socieby, *File to Flle®
the place for exchange of professional infermation, If you have an item for

exchange, submit it to "Pile to Plle*, EDGD Journal, PO Drawer HT, Mise State,

provides

Note: This exercise was passed along

to us by Pat Kelso, who happened to be
cleaning off his desk this lagt year

23 he moved from one office to another.
The letter to Pat is dated 1979 -- does
this sound familiar to any of you out
there in "teaching Land"? Anyhow, Pat
forwarded it on to me, and since I

continually rack my bocks and brain
for something other than an offset

cam (for a geometric construction
exercige), T thought this was interest-
ing, and warranted sharing with the
readership. Hope this tickles your
drawing instruments, as it did mine!
--Ed.

FUN DRAWING

DONALD L, ELFERT
ENGINEERING DEPARTMENT
McNEESE STATE UNIVERSITY
LAKE CHARLES, LA 70609

5z

Application of an important gra-
phics principle in the classroom is
often accomplished with an exercise which
is boring to students. One exercise is
usually needed to apply each principle.
Thus, many are required to "cdéver the
material", The accompanying figure was
developed in an effort to put a little
FUN in learning graphic geometry and to
include the most important principles

of that topic. It will be obvious to the
graphics teacher that the drawing in-
cluedes: (1) an arc tangent to a right
angle, {2) an arc tangent to an acute
angle, {3) an arc tangent to an obtuge
angle, {4) an arc tangent to two arcs,
(3} an arc tangetn to an arc and straight
line, and (6} heXagons. Try it and
have TFUN.
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ANNUAL MEETING

SESSION 1638: WNeeds of Computer Graphics SESSION 3238: Human Factors in Engineering

Staff in Industry: Education.

L to R: C.J. Bluhm (Whirlpool corp.); Victor L to R: Gene Garfinkle {Design Group); Betty

Langer (MATS); R. McDougal {U. of Nebraska); Prescott (USC/EDGD/Prog.Chr.}; John Kreifeldt,

Mark Shepard (RPI). (Tufts Univ.); Robert Bescoe (Prof. Improvmnt.
Company) .

SESSION 2238: Wemen in Engineering: A Status
Report.

Clockwise Photos: Lois Greenfield (U. of Wisc.)
and Ada Pressman (S.W.E.); Bill LeBold and
Blaine Butler (Purdue Univ.); Gayle Mitchell
(Miss, State}, Greenfield, Lois Graham (I.I.T.),
and Mary Kummer (Penn. State. Univ.).

SESSION 3438: EDGD Business Luncheon.
Paul DeJong at the podium.

SESSION 3538: How Geocmetric Dimensi
and Tolerancing Can Save Industry M

George Tohmaga {Lawrence Livermore i:
and his presentation.

ENGINEERING DESIGN GRAPHICS DIVISION
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ANNUAL MEETING

SESSION 2738: EDGD Awards Banquet.

Clockwise Photos: Robert Foster presents
2nd place freshman award to Dan Hegel
(Arizona Stafe Univ.); Foster (Pemn State)
presents Senior Division award to Lee
Billow (U.S. Naval Academy); Cutgoing
Chair, Paul DeJong (Iowa State) receiving
plague from Incoming Chair, Jack C. Brown,
(Univ. of Alabama); Sentimental Robert D.
Larue (Chio State) receiving the Distin-
guished Service Award from Past Chair,
Amogene DeVaney.

Again, the Journal is indebted to Margaret Eller for the photographs of the
sessions at the USC Annual Meeting which you see on these two pages. As usual,
Margaret has outdone herself. Betty Prescott, Program Chair for this meeting, really
put together some interesting and informative sessions. To both of these ladies, as
well as the session moderators and participants, we give our appreclation for a

job well done.-= Ed.

SESSION 3695: Engineering-Academ .a or
Industry? {Co-sponsored by EDGD}

Clockwise Photos: (Below), Pat Shamany
and Larry Goss (Indiana State Univ.);
Standing Room, Only (SRO) Crowd at
session's question and answer period;
(Top Left), Lois Craham, Margaret Eller
{How'd she do that?), Amogene Devaney,
and Betty Lou Bailey (G.E.).

~ ENGINEERING DESIGN GRAPHICS DIVISION
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ANNUAL CONFERENCE 1981
EDGD ANNUAL REPORTS

CHAIR'S REPORT

The Chair is pleased to report that as a
consequence of the effort of a great mmber
of talented people, and through no-fault of
his own, the Division has had a very suc-
cessful year.

We have gained some 47 new members ac-
cording to lists sent by ASEE. Each of these
has been sent a letter of welceme by the Chair
and we hope to see them at our future meetings.
Garland Hilliard is working at reidentifying
all the inactive members and contacting them.

Our Midyear conference at Williamsburg
was a huge success, with fine technical ses-
sions, superb hospitality, fascinating tours,
and excellent comraderie ' Cur sincere thanks
to its contributers and to Bud Devens, his
staff , and their wives for yet another job
well done. We also thank Frank Oppenheimer
for continuing his philanthropic work with
the Oppenheimer Award, which was won by
Larry Goss.

Mary Jasper and her staff produced three
more outstanding issues of the JOURNAL under
difficult conditions arising from high enroll-
ment and heavy workloads. We owe a great deal
-- as many will attest -- to the Brown Publish-
ing Company and Ed. O'Neill and his staff who
work hard to produce the JOURNAL at a ridi-
culously low price to the Division. Without
their help, it is questionable that the JOURNAL
could survive.

The Creative Engineering Design Display
continues to be an important element in the
Society's Amual Conference. Bob Foster and
his committee have coordinated a smooth-Tun-
ning display and enlisted the aid of a group of
distinguished judges to help in the design
competition. Millie Rising again gave $100
for the James S. Rising Award which goes to the

First Place Freshman Team in this year's display.

As a follow-up of the recommendations of
the Freshman committee, both NSPE and ABET
were contacted to obtain their endorsement
of graphics as a necessary ¢lement of engi-
neering education. We have, so far, received
good response to this effort. NSPE's Prac-
tice Division is unanimously in support of
our initiative, ABET will next meet in
October and has the item on its agenda.

We continue to have many challenges.
The Division needs more members from the
Western states, I sincerely hope that some
of the casual attendees at the 1981 confer-
ence will become active members. Travel

costs can be expected to affect greatly
attendance at future Annual and Midyear
conferences, and more Section activity is
needed to assure that Section conferences
can provide the interaction needed in the
Society and our Division in particular.

This also means that communications
through the JOURNAL and possibly Newsletter
will become more important to maintain member
contacts. All of these -- membership, Section
activity, and communications, present great
challenges to the Division and must be faced
if the Division is to maintain a position of
leadership in the academic commmunity.

Unfortunately, the Chair has very little
control over these in the final analysis; it
is in the hands of those officers who are
"on the firing line" to make great changes.
Dedication and hard work are the only means
to attain these emds; the statement that
Ythere's no free lunch” applies well.

To the new officers , my congratulations
and best wishes in working with these

‘challenges.

Paui S. DeJong, P.E.
Chair
EDGD

LIAISON COMMITTEES

Liaison Director

Merwin L. Weed

Penn State University

McKeesport, PA 15131

Phone: 412 678-9501 {Office
412 673-5351 (Home)

Committee Chairs

Educational Relations

Margaret W. Eller

5743 Burgundy Avenue
Baton Rouge, LA 70808
Phone: 504 927-5356
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Membership Activities

Garland Hilliard

510 Poe Hall

N.C. State University
Raleigh, NC 27607
Phone: 919 737-2234

Industrial Relatiens

Peter Miller
2827 US 52W
Lafayette, IN 47506
Phone: 317 463-9872

International Relations

Clarence Hall

Louisiana State University
CEBA Hall ‘

Baton Rouge, LA 70803
Phone: 504 388-8781

INDIVIDUAL COMMITIEE REPCRTS

Educational Relatioms

From: Margaret Eller, Educational Relations Chair

1. The past year's activities were activities
of the chairman rather than activities of

the broup. Although the group had listed topics
to explore, the chairman did not coordinate

any exploration. The big event this year was
the chairman's coordination of event #3695,

a joint meeting sponsored by the Women in
Academia of SWE, and of Women in Engineering

of ASEE. EDGD was one of the co-sponsors of the
event on Wednesday, June 24, at 3:45 pm. There
was a "full house" for the round-table discussion
with "Standing Room Only''.

2. Bnclosed is the 1ist of committee members
25 of January 1981. A letter was sent to each
of these members at that time. I have heard
nothing from any of the Committee since then,
and I was too preoccupied te push anyone into
doing scmething.

3. Having been elected to the Board of Directors
of the Women in Engineering Committee, and ap-
pointed Chair of SWE's Women in Academiz Commit-
tee, I am offering my resignation as Chair of
this committee. I think Ed Galbraith would be

a good chairman., I will remzin a.member of

the comrittee; and if T am needed, will do
whatever 1 can to help.

MEMBERSHIP LIST - 1/81 - EDUCATION COMMITTEE

Edward Galbraith

Ind'l and Mfg. dept.

Cal. State Polytechnic Univ. - Pomona
3801 W. Temple Avenue

Pomona, CA  G1l768

Phone: 714 598-4365

Jon Duff

Engineering Graphics Dept.
Room 240 Hitchock Hall
Ohio State University
Columbus, OH 43210
Phone: 614 422-125])

Elizabeth A, Prescott
Engineering Technology
San Joaquin Delta College
5151 Pacific Avenue
Stockton, CA 95207
Phone: 209 478-2011 x 230

William A, Miller

Ind'l Education § Technology
Western Carolina University
Cullowhee, NC 28723

Betty J. Butler
UMC/UMEC

01d Library Building
c/o0 Switchboard

Kansas City, M0 64110
Phone: 816 276-1670

Margaret Eller

5734 Burgundy

Baton Rouge, LA 70806
Phone: 504 927-5356

‘Membership Activities
Trom: Garland Hilliard, Chair

We have received 17 new members into the
division this year as listed by ASEE. Each new
member has received a letter of welcome from
our president Paul DeJong and a copy of the
JOURNAL.

The committee is also pursuing some 300
division members lost when the $1.50 dues
took effect. Bach individual will receive
a letter and a copy of the JOURNAL.

Industrial Relations

From: Peter Miller, Chair

The committee is working to increase in-
dustrial participation in the Engineering Design
Graphics Division. A seminar was to be held
this past academic year for industrial per-
sonnel involved in graphics. Fruits of this
effort have not yet been realized.

International Relations

From: C(larence Hall, Chair

Clarence Hall's committes is for the
mest part the staff at LouisiauarState
University.

He is working on tentative plans to visit
China in comnection with his activities with
computer graphics. He is interested in the
possibility of having an International Conference
1T Japan.

Closing Comment

It is the hope of the Liaison Director
that each member of the Division take it upon
himself to recruit new members from both
education and industrial circles.
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TECHNICAL AND
PROFESSIONAL
COMMITTEES

Director - 1980-81

Larry Goss

Fngineering Technology
Indiana State University
Evansville, IN 47712
Phone: 812 464-1892

Director - 1981-82

Larry Northup

Dept. of Freshman Engineering

Towa State University - Marston Hall
Ames, IA 50011

Phone: 515 294-8355

Note: In an effort for the membership
to understand the workings of the Technical
and Professional Committees, Larry Goss,
outgoing Director, asked that the charges
be reprinted in this Journal as a part of
his annual report.-Bd.

Teaching Techniques

Charge: To help in the dissemination of
information concerning new develcpments in
media, metheds, and techniques for instruction
in Engineering Graphics and Design. This ac-
tivity can involve, but is not limited to,
the design, testing, and evaluation of in-
structional methods in the classrocom and
reviews of commercially prepared media.
Reports from the activities of this committee
generally take the form of articles or short
items for publication in the EDG JOURNAL and/or
papers presented at the anmual ASEE or midyear
EDG Division meetings. _

Freshman Engineecring

Charge: To represent the interests of
EDGD members who are involved with engineering
students at the freslman level cutside the
traditional graphics and design disciplines.
Examples are: orientation, advising, problem
solving courses (analysis or computation), and
the integrated freshman programs.

Human Factors

Charge: To help the membership of the
EDG Division to be knowledgeable about and cor-
rectly use human factors information. This
committee also strives to coordinate its ac-
tivities with other divisions of ASEE that
alsc make use of human factors information
Reports from the members of this committee
frequently are in the form of case histories
which are reported at paper sessions during
Division and ASEE meetings,

Computer Graphics

Charge: To coordinate and sponsor EDG
Division activities regarding the use of com-
puter graphics in teaching, aralysis, and com-
mmication. Results o¢f the activities of this
committee generally take the form of papers
presented at the ASEE anmual meeting or work-
shops sponsored by the EDG Division,

Engineering Design Education

Charge: To disseminate information on
the teaching of engineering design; parti-
cularly at the freshman engineering level
and/or in conjunction with graphics, compu-
tation, or survey courses in engineering
fundamentals,

Charge: To support and aid the mem-
bership of the EDG Division to properly uti-
lize SI units in graphics and design courses.
Activities of this committee generally include
sponsoring paper sessions at meetings and/
or articles for publication in the EDG .JOURNAL,

. Theoretical Graphics

Charge: To help the membership of the
EDG Division to extend its kanowledge in the
theory of graphical representation and analysis.
Activitiss of members of this committee generally
result in articles submitted for pubiication to
the EDG JOURNAL.

PROGRAM

Director - 1G81-82

Rollie Jenison

Dept. of Freshman Engrg.

Iowa State University - Marston Hall
Ames, Towa 50011

Phone: 515 294-8355

CURRENT AND FUTURE PROGRAMS

June 21-25, 1981

1981 Anmual Meeting

USC -~ Los Angeles

Pgm. Chr, - Betty Prescott
5an Joaquin Delta College
5151 Pacific Avenue
Stockton, CA 96207
Phone: 209 478-2011 x 236

January 3 - 5, 1982

1981-82 Midyear Meeting

University of Louisville, KY

Pgm. Chr. - Barry Crittenden

Div. of Engineering Fundamentals
VPI § SU

Blacksburg, VA 24061

Phone: 703 961-5011
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June 21-24, 1982

1982 Anmual Meeting

Texas A § M, College Staticn, TX
Pom. Chr. - Ron Barr

Mechanical Engineering Department
University of Texas

Austin, TX 78712

Phone: 512 471-1482

Comments

Many chalienges face those of us invclved
in engineering education. Our programs will
be addressing these challenges, We need to
be -solving the problems of increasing enrcllment,
of hiring and maintaining quality faculty, and
of improving ocur courses and instruction in the
areas of graphics and design. We need to take
advantage of the exciting opportunities avail-
able in computer graphics, metrication and
innovative teaching methods.

If you would like to present a paper or
be a session coordinator, please contact the
appropriate program chairman. We need your
expertise and we can provide the forum for
you to inform us of your new and innovative
ideas.

I wish to extend my thanks to Betty
Prescott for her efforts in organizing an
excellent program for the Los Angeles meeting.
I know Barry and Ron are working te develop
strong programs for Loulsville and Texas
A &M, Let's give them our support.

3 Exciting Ways To
Introduce Engineering
To Your Students

INTRODUCTION TO ENGINEERING:
Inciuding Fortran Programming
L.S. “Skip” Fletcher and Terry E. Shoup, both of Texas
A&M University
Ideal for first year students, this text covers all engineer-
ing essentials! Explores the engineer's wide range of
interests, opportunities, job functions, and educational
requirements, while also defining professional and ethical
responsibilities.
Stresses the tools and techniques necessary for problem
solving, including problem formulation and solution, Sl
Units base and-derived units, dimensional analysis, scien-
tific calculators, and digital computers.
Contains special coverage of FORTRAN programrming
and clearly explains the basic FORTRAN statements as
well as the use of subprograms in salving complex engi-
neering problems. Many excellent teaching/ learning aids.
1978 304 pp. Paper $14.95
INTRODUCTION TO ENGINEERING DESIGN:
With Graphics and Design Projects
Terry E. Shoup and L.S. “Skip” Fletcher, both of Texas
A&M University; Edward V. Mochel, University of Virginia
Packed with creativity and innovation, the authors ap-
proach the design process from the user's point of view,
challenging students with numercus examples and pro-
jects that apply the design process to real-world prablems.
Provides a practical overview for beginning students,
highlighting engineering communication, S| units, engi-
neering drawing, and topics retevantio today's computer-
aided design methodology. Also contains discussion of
the ethical, legal and professional responsibilities of engi-
neering design,
Originality is fostered via design projects particularly
suited to undergraduate engineering students and a
chapter on engineering graphics provides a clear, logical
presentation of the essentials of graphic ianguage. In-
cludes more than 250 illustrations/ photos and a host of
outstanding pedagogical aids. '
1981 386 pp.

PROBLEMS IN ENGINEERING

DESIGN GRAPHICS _
Edward V. Mochel, University of Virginia and
L.S. “Skip” Fletcher, Texas A&M University
This workbook will stimulate student interest through logi-
cal extension of the various graphics applications con-
tained within the thirteen design projects of the parent text.
1981 193 pp. Paper $9.95
For further information, or to order or reserve examination copies,
please write: Robert Jordan, Dept. J-847. Prentice-Hall, Inc.,
Englewood Cliffs, NJ 07632
For “SUPER-QUICK” Service, dial TOLL FREE
(800) 526- 0485,* between 9:00 a.m.-4:30 p.m. EST, Mon.-Fri.
Tnot applicable in New Jersey, Alaska, Hawali, or Puerio Rico

Paper $17.95

Prentice-Hall
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CANDIDATES FOR OFFICE

VICE-CHAIRMAN (1982-1983)

Larry D. Goss
Indiana State University
Evansville, IN

Larry served on the faculty at Okla-
homa State, the West Virginia Institute
of Technology, and has been at ISU/Evans-
ville since 1975.

A member of ASEE since 1966, Larry
has been involved with the EDGD (Director
of Technical and Profesgional Activities,
1978-1981, Program Chairman for the Mid-
year Meeting at U. of Alabama in 1978)
and the ERM, conducting twelve effective
teaching institutes. He won the Dow
Award In 1971.

Larry is involved in Graphic Consul-
ting activities with Industry, and has
an on-going interest in geneology. In
addition he tunes pianos and repairs
small gascline engines -~ for fun and
profit.

Mary A. Jasper
Mississippi State University
Miss. State, M3

Mary tagged along to the ASER
meeting in Lubbock in 1972 and got
involved in Creative Design the next
year. . 3he has served on the Creative
Engineering Design Display Committee,
and has chaired the Engineering Design
Education Committee in the Division.

She is on the staff of the Engi-
neering Graphics Department at Miss.
State, and is responsible for coordi-
nating the computer graphics effort
there. In addition, she is presently
serving her last year as Director of
Publications/Journal Editor.

Her "spare"time is devoted to her
family -- a very understanding husband,
five teen-agers, three dogs, and five
cats.

SECRETARY-TREASURER {(1982-1985)

Francis Mosillo

University of Illinois - at
Chicago Circle

Chicago, IL

Francis has been teaching at the
University of Illinois (Chicagc Campuses)
gince 1955, His current interests and
activities are in the CAD/CAM area and
he has assisted in coordinating many
gessions for the annual meetings in the
computer graphics area.

His current division responsibi-
lities are as chairman of the Computer
Graphics and Zone II Committees., He
has (1) articles published in ERM, EDGJ
and others: (2) delivered several papers
at the annual ASEE meetings; and (3)
has published a workbock-text for fresh-
men in Engineering/Computer Graphics.

Ed Mochel
University of Virginia
Charlottesville, va

Ed has a B.,S. and M.S.s

) Eq has a B.S. in Ch.E. and a M.S.

in Engineering Graphics from I1linois
Institute of Technology., He has been

a member of the EDG Division for many
years, serving as Chair of the Computer
Graphics Committee, Metrication Committee
and has Ied a summer schocl in Computer
Graphicg at Texas Tech University.

He is & regular participant in
Annual and Mid-Year meetings and has
presented papers at several of the more
recent conferences. He has authored
a text-bock in Engineering Graphics, in

addition.

DIRECTOR OF PUBLICATIONS - Editor (EDG Journal) - (1982-1985)

Robert P. Kelso
Louisiana Tech. University
Ruston, L4

Pat lefit the presidency of his stock-
brokerage firm to begin teaching in 1873,
He is assistant professor in the de-
partment of Computer Science and Indus-
trial Fngineering at Louisiana Tech, with
a B.A. in physics and math and an M.A.
in art. His teaching experience includes
Tour courses which he develcoped personally,
and he is presently involved in "doing"
compuler graphics.

He is a recipient of the Distin-
guished Engineering Service Award from
LA. Tech. Engineering Foundaticn, has
received several grants and engages in
professional business consulting and
text reviewing. He has had a number of
articles published in the EDG Journal
and ig currently Assistant Editor of
the "Puzzle Corner".

Jon M. Duff
Ohic State University
Columbus, OH

' Jon (pronounced "yawn") received
his B.S. and M.S. degrees in Industrial
Education from Purdue University, znd
his Ph.D. degree in Technical Art Edu-
cation from Ohio State University, where
he is presently teaching.

He has been active in the EDGD for
several years, and has presented several
papers at Annual and Mid-Year conferences,
and is a regular contributer to the EDC
Journal, : W-_

Jon has had experience as a Layout
and Keyline Artist, Design Illustrator,
Meglcal and Scientific Iliustrator, Gra-
phic Consultant and Educational Package
Designer.

ENGINEERING DESIGN GRAPHICS DIVISION - ASEE
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PROF. ROBERT P. KELSO, ASS'T EDITOR
ENGINEERING DESIGN GRAPHICS JOURNAL
DEPT IND ENGINEERING & COMP SCIENCE

LOUISTANA TECH UNIVERSITY
RUSTON, LA 71272

SPRING AND FALL '81 PUZZLE The solutions of our good friend (we
) hope), Abe Rotenberg of University of Mel-
Given: Four non-parallel unlimited bourne, missed the deadline for the Spring
skew lines in general posi- '81 issue. As usual, they are "beaunts."
tions. Fig. 1 is the problem., Fig. 2 and Fig. 3,
with explanations are Abe’'s solution to
Determine: The center of the sphere Ne. 1 (im Fig. 1). 1In the Spring '81 so-
which is tangent to all the lution to this problem, Chi Di Tin of
given lines. Anhwei Institute of Technology, the P. R.
of China, derived the answer: Ai/25+12J§
which we simplified to 6.7664...

Abe's answer: A& = 20/3, which we simplify
to 6.6666.,.. Why this difference, we are
not sure. If it is profound, perchance,
puter! There is still no solution to the we will want to hear from the principals

Spring '81 puzmle! For your chance at im- or other interested readers (py the Decem-
morality, mail sclutions to Bob Kelso be- ber 15, 1981, deadline, please).
fore March 1, 1982, )

Sharpen your lead! Switch on the com-

NO. I NO.2

w2 right circular cone With its apex R & its base circle in
the plane P

#ap arbitpasry puint M oo the base circle of the cone [-the
position of the point M varies);

¢a fixed point A outside the cone;

#the bisecctor RB oF the mnple ARM;

eathe point N of ientersection of KB with the base plane P.

Required: Te¢ demonsirate [prove) that, for all points M oo the
FlND: A base circle aof the cone, the locus of points W is & circle,

FIG |

ENGINEERING DESIGN GRAPHICS JOURNAL Fall 1981 / 87



Fig. 4 and explanation are Abe's so-
lution te No. 2 (in Fig. 1). HRecall that
Abe posed this problem.

. FIG 3

DRAW THE

TOP

VIEW

In the Fall '80 issue, it was posed:
does a solution exist, given Fip. 5° If
S0, is there a limit to the number of con-
centric circles for which solutions con-
tinue to exist? Wang Shu of China Univer-
gity of Science and Technology, People's
Republic of China, elcquently states his
conclusion:

"After mature consideration I may
say that no solution exists....

A limit to the number of concentric
circles there is only two. TIf the
number of concentriec circles be
increased, more unvisible circles
will tend to appear."
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A SOLUTION TO PROBLEM NO. 1
(Figure 3)

(i) Construct an eguilateral triangle

ABC

(ii) Using t=3/4, construct a circle
with radius Ry = 12AB/7 and
AQq = DAB/Y :

(iii) Using t=3/5, construct a circle
with radius Rp = 15AB/16 and
AQp = DAB/16

M is that point of intersection

of the two circles which is in-

side the triange ABC and it

satisfies the condition
AM:BM:CM = 3:5:4

(iv) Define the scale of the drawing:
A=3AB/AM=44AB /CM=54B /BM=20/3

NOTE: The values of Ry, R,, AQOqy and AOg
need not be calculated; %hey may bhe ch-
tained as a result of the following
construction (Fig. 1): Let t=a/b, where
a and b are positive integers. Draw an
arbitrary line BC. Plot (at+b) arbitrary
but egual divisicns on BC. In Fig. 1
a=2 & b=3. BD=a+b divisions, BE=b divi-
sions and BF = a-b divisions. Draw DA
and EMy // DA to locate Mj. Draw FA
and EM2 // FA to locate M2. Construct O
as the midpoint of MiMo (i.e., OM1=0Mgz).
0 is the required centre & OMy1 the ra-
dius of the circle.

A SCLUTION TO PRCBLEM NO, 1

We begin with proving the following:
THEOREM: Let AB (Figure 2) be a line seg-
ment of unit length and t a real posi-
tive number, t # 1, Then, the gecmetric
locus of points M are such that AM/BM = t
isg a circle with radius R (see below) and
centre O collinear with AR, where

20 = t2/(1 - £2); RB% = £2/01 -

PROCT": AM2=x2+y2; BM2=(1—x)z+y2

Hence, (x7+y7)/((1-x2)+y?) = t
Qr

t2)2

2

)

(x + t27¢1-t%))% + 32 = (1701122

(1)

Equation (1) represents a circle with
Radius R and centre O such that

r% = 1201 - t29)%; a0=tZ/(1-t%) q.E.D
NOTE: AO and AB have the same direction
for t less than unity, opposite direc-

tions for t greater than unity.

SOLUTION TO FALL '80 PUZZLE NO. 2

In Fig. 4 let Cone 1 be the given right
-cirecular cone; R, the vertex of Cone 1;

P, the given plane perpendicular to the
axis of rotation of Cone 1; Circle 1, the
line of intersection of Cone 1 with P; 4,
the given point; My, an arbitrary point on
Cirele 1; C, a point cn the line RA such
that RC=RM;j; T, a point of P such that

CT is perpendicular to P; K, a point of CT
such that KC=KT; and Q, a plane parallel
to P through K.

The locus of all lines CMy is the oblique
conical surface Cone 2. The line of in-
tersection of Cone 2 with the plane @ is
the Circle 2, every point 8 of which di-
vides the respective generator CMy of
Cone 2 into two equal parts, i.e.,

C54 = SiMj.

Consider the triangle RCMy: since RC=RM;
and C5;=8iMj, R3; is the bisector of
<CRM; . :

Consider now the obligue Cone 3 with ver-
tex R and Circle 2 as its directrix:
since P // Q, the line of intersection of
Cone 2 with the plane P is a circle (Cir-
cle 3) which also is the locus of pcints
Ni of intersection of the bisectors RSy
with the plane P. Q.E.D,
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(Note his, we think well chosen, ‘unvisi-
ble'" -—— as opposed to "invisible.™)

Fig. 6 is his very elegant graphic znd
seems to be an every-possible (best)-case
type of analysis.

FALL *79 PUZZLE

Given: Two adjacent orthographic views
of an angle of general size de-
fined by intersecting lines of
general lengths and in general

positions.

Required: A Non-Normal ortheographic view*
of the plane of the angle such

that the angle appears true size.

*and, if possible, all the views such that
the angle appears true size as defined by
a General Solution (see Puzzle Corner, Win-

ter '79, Spring '79, and below).

FIG 7

Fig. 7 is the Fall '79 puzzle. Abe
(and the 'corner') submitted solutions
which the 'corner' labeled (Spring '80)
as General Solutions. But, these are
not general solutions. They are Condi-
tional Invariants as identified by Abe
in his article {(Spring '81), '"On Condi-
tional Invariants of Orthographic Pro-
jections.'" His article, in the opiniocn
of the "corner,” is significant because
it identifies a broader class of solu-
tiong than hitherto identified in
Descriptive Geometry (we think). For
example, the General Solutich seems to
be a subset of Conditional Invariants.
In any event, we are going to try and
"fix" the Spring '80 Puzzle Corner, at
least as it applies to Abe's solution.
We will try to fix the '"corner' submis-
sion at a later date.

Fig. 8-A is from Abe's "Conditional
Invariant™ Spring '81 paper and is also
the soluticn to Fig. 7. AOC 1is the given
angle. Through line CC, plane P is
passed to any general position. From
any point A on line AC, line AE is dropped
to plane P, s0 as to be perpendicular to
the plane. About the perpendicular (AE)

a right circular cohe is constructed on
plane P so that the angle between the c¢one
zlements and its Dbase is equal to the
given angle AOQOC, Naturally, a view in

the direction of any tangent tco the base
plane circle will show the angle between
the limiting cone element and the base
plane as being equal to angle AQC. If
this tangent is now deliberately passed
through point O, then a view in the direc-
tion of this tangent will show line AO
and the limiting element as appearing as
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TYPICAL POSITIONS OF PLANE P

N
AN

cne line (coincident) and alsc line CO and
the cone base plane (plane P) as appearing
as one line. That is to say, a view in

the direction of any such tangent through

O will show the true sime of the angle ACC.

If the plane of AOC happens to be
perpendicular to plane P, the solution in
Fig. 8-B appears. The solutlion rationale
Jholds, of course, for any general position
of plane P,

Fig. 2 1s (1) a view (Front) as seen
in the direction of CO and shows different
and representative positions of the cone
as plane P pivots 90° about line CO, and
(2) the right side view shows only the
cone bases in the representative positions.

Fig. 10 is the same as Fig. 9, except
plane P is omitted (for clarity). As the
cone base moves through the varicus posi-
tions, it cereates a strangely shaped

FIG
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FIG 1l

volume in space, Fig 11, Fig. 12 is an
illustration. If plane P is considered
to pivot throughout 180° the symmetry of
the figure (as used in Abe's paper) is
seen in Fig. 13.

Copyright (:) A. Rotenberg, 1981
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+ PT, OF TANG.

|@

:LINE EXTREME

FIG 14 : |

The locus of all lines-~through-0-
tangent-te-this-volume-surface is, there-
fore, the locus of lines-of-sight such
that the given angle will appear true-size.
As each position of the cone will accom-
modate two such tangent-lines-through-
point-0 there are two such leci, One
through F and one through F*, Fig, 14.

If the locus of only one of these
tangent-sets, say F (not F*), is plotted
about both objects of the symmetrical con-
figuration, then the ruled surface in
Fig. 15 is created.

FIG 15
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(To convince our, perhaps, flagging
confidence that this business actually
works, a view in the directicn of an ar-
bitrary element OX is projected. It
verifies the predicted condition that the
resulting size of angle AOC will be true
size., Fig. 16)

If, now the F* set of tangents is
plotted similarly to the F set, then
apother ruled surface is created. Fig. 17.
If only one such surface existed, it would
be a general sclution {which is actually
a type of conditional invariant). Since
more than one exists, it is "just" a Con-

Note that another plane P' may now be
passed through line AO with a perpendicu-
lar to this plane from any point on CO
and the whole process repeated. This
would create two more conditional invari-
ant surfaces for a total of four.

Cur files are down to one more pus-
zle. More puzzle suggestions and a
broader participation is solicited. Also,
if anyone is interested in taking over
the 'corner, please drop us a line.

See y'a at the mid-winter,
Pat '

ditional Invariant.
ﬂxfxfﬂiik

94 / ENCINEERING DESIGN GRAPHICS JOURNAL Fall 1981



s
m AMERICAN SOCIETY FOR ENGINEERING EDUCATION <EE>
<EE> Suite 400, One Dupont Circle, Washington, D.C. 20036 33
~ 202/293-7080 hd

INDIVIDUAL MEMBERSHIP APPLICATION

Date

nerety apply for membership in the Amencan Society tor Engineering Education, and enclose §

[signatuie)

as my annual membership dues for the year. $7.00 and $3.00 of this amount are for a year's subscription to Enginesering Educetion and Engineering Education
Meaws respectively. The undersigned member of ASEE stands as my sponsor. {If ASEE sponsor is not readily available, application may be submitted to ASEE

Headquarters for continuing action.)

{print narme of sponsor)

(signature of sponsor

Please complete the application form below, hand-lettering or typing all entries, Enter one letter or number per block,
ieaving a blank box for normal separation of words. Use standard abbreviations where possibie.

MAILING ADDRESS

MName {title, first, middie, last}

Ingtitution (if applicable to
mailing address)

Street Address and/or Department
(ifapplicable)

City (if served by
U.S. Post Office)

State
Zip

City & Country
{International Applicants only)

PROFESS'ONAL DATA 1Ag b walk appear i ASEE s indwidiidl Member Direciory)

Protfessional Pasition

|

Institution/Company Name

City {if served by
U.S. Post Oftice}

State
Zip

City & Country
(Intemational Applicants only)

DIVISION/COMMITTEE MEMBERSHIP

An individual ASEE member may become a member of six () divisicns/committess. Three (3) non-dues paying affiliations are allowed. if a rnembef
desires to join more than three (3} groups, the additional ones must be dues paying. Payment for dues paying affiliations must accompany this appli-

cation. A listing of ASEE Divisions/Committees and their respective dues are listed on the back. T
(Enter your Divisions/Cormmittees in arder of preference) { { ate of M
1 Please check if you have chosen dues paying Divisicn/Committee affiliations. {(Month) (Year)
FOR ASEEUSE ONLY Institution Code Section Code Sequence # Country Code

{

!

J o obob-dut

OVER PLEASE
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MEMBER DUES

$30
$11

will supply one full year of membership for REGULAR MEMBERS.

will supply one full year of membership for STUDENT MEMBERS. {Student
members must be fuli-time students at one of the educational institutional
members ot the Society. Verification of student status MUST accompany
application and subseguent renewal notices.)

Send check for new member dues to ASEE, One Dupont Circle, Suite 400, Washington, D.C. 20036. If an individual
desires special mail service, or wishes to affifiate with due paying Divisions/Committees, the exira costs MUST be

added to new member dues payment.

First Class Mail (U.S., Canada & Mexico)
Air Mail {All countries except U.S., Canada & Mexico)

OPTIONAL MAILING SERVICES

Journai: $ B.0000
Jourpal: $14.00 0

News: $3.500
News: $9.000

NOTE; ASEE publications will be sent via third class mail unless otherwise stipulated. Payment for the above optional mail services must

accampany this application.

Code
DIVISIONS
10 Aerospace
11 Agricultural Engineering
12 Architectural Engineering
13 Chemical Engineering
* 14 Civil Engineering {Construction, Hy-
draulics, Sanitary, Soil Mechanics,
Structural Surveying, Transporta-
tian}
*15 Continuing Professional Develop-
ment
16 Cooperative Education
*17 Educational Research & Methods
18 Electrical Engineering
*19 Engineering Economy
*20 Engineering Design Graphics
21 Graduate Studies
22 Industrial Engineering

ASEE Divisions and Constituent Committees

$2.00

$5.00

$1.00

$2.00
$1.50

Code

23

24
*25
26
27

28
26

*30
31
32
33
34

Liberal Studies (Economics, English,
History, Languages, Psychology,
specify other)

Computers in Education
Materials
Mathematics

Mechanical Engineering (Machine
Design, Manufacturing Processes
Thermodynamics, Power)

$1.00
£2.00

Mechanics $2.00

Mineral Engineering (Geology, Mining,
Petroleum, Metals, Ceramics)

Nuclear Engineering
Physics

Relations With industry
Engineering Technelogy
Environmental Engineering

$2.00

*tnclude Division dues with payment
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35 Instrumentation

36 Engineering Libraries

37 Internationat
*50 Biomedical Epgineeting

52 Ocean Engineering

57 Engineering Management

58 Design in Engineering Education

{DEED)

Experimentation and Laboratory-
Oriented Studies (DELOS)

$2.00

]

-

COMMITTEES
54 Energy Gonversion
55 Engineering Acoustics
56 Government Relations
58 |nformation Systems
60 Construction Engineering
62 Women in Engineering
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