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Imports its own Drawing Instruments from Germany.
Riefler and Gramercy Guild. They are the best since 1832.

Will not handle any Japanese Instruments.
We believe they are a poor copy of the German.

&

7
@ram ercy

Does not just “merchandise.” Gramercy's goal is to serve the
finest equipment at reasonable prices.
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Initiated during the past 20 years many new designs for the
advancement of drawing on all educational levels.

Takes action where needed to meet new educational requirements.
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Does not raise prices for 1968 — but will continue to meintain
its well known high quality,
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A complete program

Fundamentals of

Three-Dimensional Descriptive Geometry
by STEVE M. SLABY, Princeton University

Acclaimed “the best text on descriptive geometry yet to be published”
(R. K. Jacobs, Georgia institute of Technology), this book aims to develop
the student’s ability to think graphically through a carefully organized
presentation of the basic concepts of three-dimensional descriptive ge-
ometry. The author discusses theoretical principles in a logical and se-
quential manner and shows practical applications of these principies
through orthographic examples and construction programs. A second
color is used to clarify relationships among lines and to identify planes,
and distorted labels maintain a consistent three-dimensionality through-
out the illustration program. Sample quizzes, practice problems, two
sample tests, and a sample final examination reinforce the text presenta-
tion. An Instructor’'s Manual and Solutions offers a course syllabus, lecture
outlines, and individual solutions to all the problems in the book printed
on transparent sheets so that the student assignments can be easily cor-
rected. 383 pages. $7.95

Workbook for Fundamentals of

Three-Dimensional Descriptive Geometry

by STEVE M. SLABY, Princeton University

and H. SANFORD GUM, Coflege of San Mateo

This workbook contains 96 class-tested problems, generally of a theo-
retical nature, derived from the text. A detachable grid overlay sheet pre-
cedes each work sheet enabling the student to develop trial solutions. Sofu-
tions Manual available. Spiralbound. 72 worksheets, plus overlays. $5.95

Engineering Problems for Fundamentals of

Three-Dimensional Descriptive Geometry
by H. L. CALENDAR and W. J. BROWN, Ruigers University
Selected to cover the basic theory of projection and its applications in
the various engineering disciplines, this workbook contains the standard
range of problems, as well as a number covering more difficult topics such

as topography, velocity, and vector analysis. Solutions Manual available.
Spiralbound. 82 worksheets, $5.50

Applied Problems for Fundamentals of

Three-Dimensional Descriptive Geometry

by ROBERT SEID, Bronx Community College

The 140 problems in this workbook are stated in engineering terminology
to relate them to the various fields of engineering and architecture. Each
topic is introduced by one or more problems illustrating a fundamental
principle, followed by practical applications. Several layout problems re-
quire the student to translate verbal descriptions into graphical problems.
Solutions Manual available. Spiralbound. 70 worksheets. $5.00




for engineering graphics

Note: Each workbook contains a
chart that correlates the problems
to the Slaby text.

W HARCOURT, BRACE & WORLD, INC.,
New York / Chicago / San Francisco / Atlanta




LETTERS TO THE EDITOR

i

Professor Borah L. Kreimer
Northeastern University
Suburban Campus

Burlington, Massachusetts

Dear Professor Kreimer:

Congratulations on an excellent first editorial, You
have instilled into the Journal an aura of objectivity
seldom witnessed within the Graphics Division.
Imagine admitting that '"Perbaps it might be best ta
eliminate graphics and basgic design from the
engineering curriculum. "

If this thought has ever passed through any of our
minds, it was carefully guarded from verbal expression,
Some of the most difficult questions for a person to ask
himself are "Is what I am doing, and have been doing

all my life unnecessary? Can it be possible that I am
wrong? Should I make recommendations and take
action to put myself out of business ?'

Difficult questions for good reasons —- we have vested
Interests, We are authors, college faculty, with our
very livelihood dependent upon anwering these questions
in a certain way. But are noi the proper gquestions

"Is this good for engineering education? Is whatIam
doing going to be valuable to my students? Is it good
for society as a whole?"

When we can ask ourselves these questions it is then
that we will be able to listen honestly to the "somewhat
vague" arguments of our colleagues in other disciplines
-- to listen with entirely objective and unprejudiced
minds.

Now I am sure that I can present a very good case for
Graphics in any debate, at least as good a case as
anyone I know could present. But I am sure that I would
he fooling rmyself if I though that I knew the answers to
the last questions. The reason is that we are not
dealing with absolutes. The answers to these questions
were different yesterday and they will be different
tomorrow,

Therefore, I once again praise your promise of
objectlvity and your intent to present a forum on goals,
needs and methods in Graphies,

Very truly yours
W. D. Cibulskis
LLT.

Dear Professor Cibulskis:

Your letter concerning my first editorial express—
es the poliey that I would like to pursue in the Journal,
The Journal is not only for me and the other members
of the editorial staff, but for the entire membarship of
the Division. It seems that letters and articles by
various individuals could help us to find the necessary
answers to the necessary questions, 1 believe that we
have a great deal to offer students in engineering edu-
cation which would be of value to them, Our problem
is to determine what it is that we should offer and how
to present it,

Thank you for the encouragement in presenting the
policy of open forum in the Journal, Iam sure that
previous editors would have liked to do the same, but
they needed people like yourself to carry it out, This
cannot be done by one individual,

Please continue to write your opinions either in
the form of letters, as you have now done, or in the
form of an article, which I would be very happy to print.

Sincerely,
Borah L. Kreimer
Editor

Professor Borah Kreimer
Northeastern University
Suburban Campus
Burlington, Massachusetts

Dear Borah;

I want to congratulate you on your splendid job
on the new journal., If's positively excellent. I like
the articles, refreshing new arrangement, over-all
organization, etc., etc. Well done.

Cordially,
Herbert W. Yankee

Dear Herb:

Thanks for your encouraging words, but we must
remember that one man cannot do the job alone. Let us
congratulate those who contributed to the last issue of
the Journal as well as the competant staff that T have.

Sincerely,
Borah L, Kreimer
Editor



The new edition includes these important changes:

e Expanded, up-to-date coverage of descriptive geome-
try, and creative design e Addition of numerically °
controlled machines # Chapter on size description °

rewritten to agree with the new standard covering
dimensioning, USASI Y14.5—1966 @ Three new chap-

ters cover automated drafting and computer-aided °
design: The Computer, Computer-aided Design and .

Automated Drafting, and Photodraft Systems.
TEACHING AIDS Each chapter ends with a set of

problems, These problems develop the student’s ability
to visualize space relationships, exercise creative abil- ;
ity, solve problems graphically, and prepare working :
drawings and design sketches, Five types of problems !
are included: (1) design problems, (2) completion i
problems, (3) drawing problems to be prepared from °
pictorial representations, (4) working drawing problems

(detailed assembly), and (5) problems requiring graph-
ical solutions (alignment charts, vector geometry,
graphica! calculus, among others).

PROBLEMS IN ENGINEERING GRAPHICS, prepared
for use with the first edition of BASIC GRAPHICS, is
also applicable to the second edition. A key sheet with
new reading references for the problems is available.
Problem solutions are available free upon adoption.
(A second edition of PROBLEMS IN ENGINEERING
GRAPHICS is forthcoming.)

In addition, the Purdue University Engineering Draw-
ing Films are very helpful as teaching aids—available
from the Audio-Visual Center, Purdue University, West
Lafayette, Indiana, 47907

February 1968 656 pages $10.75

prentice-hall announces

for Design Anal
the Computer, 2nd edition, 1368

by Warren J. Luzadder, Purdue University

This new book meets the design requirements
of engineers, designers, technical aids, and
draftsmen who work with company computers
and numerically controlled machines. It is also
an excellent basic undergraduate text for
courses in engineering graphics or descriptive
geometry. It offers sufficient coverage for a
two-term course in shop drawing. It is also
well suited for use in technical institutes as well
as engineering schools. The author presents the
fundamentals of creative design, communica-.
tion, and graphic solutions, He emphasizes
the use of graphics as a language for creative
design and communication and as a tool for
problem solving.
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For approval copy
write: Box 903

Englewood Cliffs,
New Jersey 07632




Or so the experts tell us mechanical engineering; processing; construc-
tion; architectural; electronics. You name it —

Lietz ellipse templates have mathematically Liets is there with a template,

calculated, precision-engineered cutouts {10° _
to 80° in 5° increments). Come in %" to 4’  If you're not now acqu:amted
sizes. Rate among the finest in the field. So  with our product, we'd be
it's natural that the real pros—and serious  pleased to send you a copy of
students, too — insist on Lietz to keep their our[complste”tt?;npia(tfs I;:(j
i catalog with a e ta
drawings sharp and accurate. ﬁguref Write Dent. 1 ce

And ellipses are just part of our line. We're
also very large in circles, squares, triangles,
and dozens of others (we're not called Tem-
plate Headquarters, U.S.A. for nothing).

i i he Y-SOUTH SAN FRANCISCO, CAL. 94080
and day out, Lietz templates set t 30 COREY WA ‘
Daydmd i oyuntle;;s industries: Civil and 1224 SOUTH HOPE STREET, LOS ANGELES, CAL. 90015
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GRAPHICS, ANALYSIS AND
CONCEPTUAL DESIGN

SECOND EDITION

By ALEXANDER S. LEVENS, Professor of Mechanical Engineering,
University of California, Berkeley, California.

“We cannot start too early to give the student the experience
of confronting and solving the “open-ended” type of problem.
The first year in engineering education is not too soon”—
A. S. Levens in his Preface.

This is the major revision of the most respected and advanced graphics text on the
market today. What sets it apart from the others in the field is its approach to
making the engineering student graphically literate. While other texts aim to teach
drafting, Levens teaches engineering graphics and design. The current edition has
already been adopted by more than 120 schools, both four year engineering, and
technical institutes.

Author Levens stresses engineering graphics and design. He does not teach drawing
technigues. If the student has had no earlier exposure (high school), he can rapidly
pick up the basic manual techniques on his own. The audience is the engineering
student, not the draftsman.

In this new edition there is greater emphasis on freehand sketching. There is a new
and expanded chapter on Conceptual Design. There are hundreds of new problems
and illustrations, many selected from aerospace and the computer industry. A new
chapter on Dimensions and Specifications for Precision and Reliability includes the
newest ADA standards. Treatment of many figures by shading and air-brush add
eye appeal.

This book is also suitable as a basic text for those high school seniors and junior
college students “committed” to study engineering in preparation for an engineer-
ing career.

1968 771 pages $10.95

605 Third Avenue, New York, N.Y. 10016



THE CHALLENGE OF I EADERSHIP -

Leadership is a rare quality among men,
It demands talent, plus the willingness io accept
fuil responsibility for the pursuance of a goal.
It also demands a dedication, courage and con-
viction of purpose. In return, the exercigse of
leadership is rewarded with the respect and
recognition of society.

Perennizl critics can never be leaders.
They are the worst enemies of leadership,
Their destiny is medicerity and wasteful strife.
True leaders, on the other hand, criticize little
and always try to ascertain the possible merits
of any approach while never loosing sight of the
ultimate goal. They work guietly and incess-
antly, probing every approach in earnest until,
inevitably, success in one form or another
crowns their efforts,

Graphics is facing an enormous challenge
today, A challenge that demands imaginative
and bold leadership, If that challenge is not
properly met our courses will he obliterated
and along with them will disappear much that is
esgential for the realistic eduycation of engineers,

We are yet in a good position to introduce
the necessary changes in our courses and com-
mand the respect and following of our colleaques
in other disciplines, but to reach thst goal it is
essential to adopt a lofty view of our ultimate
regponsibilities as engineering educators with-
out parochialisms or dogmatic rigidity,

When I hear the expression '"'we have to Bave
graphics | " my enthusiasm falters. Why should
we take such defensive and pusillanimous attitude 9
Don't we believe in the usefulness of our subject
matter enough o permit it to impose itself if
properly pregented? If we believe in its useful-
ness, why not demonstrate it conclusively rather
than indulging in wasteful lamentations or at-
tempting to persuade others with verbal argu-
ments ?

'T'o persuade others effectively it is necessary
to offer proofs in support of our arguments, and
since the conventional teaching of graphice evi-
dently lacks persuasive power, it becomes eg-
sential to present graphics in a context in which
its usefulness as an engineering discipline would
be ungquestionable,

The logical context for the teaching of
graphics is engineering design., Design is the
field in which graphics finds its widest engin-
eering use, not only as a means of communica-
tion but as an expedient tool of analysis and

Editors’ Board

conceptualization as well, It is in the context
of design operations that graphics attains its
full spectrum of utilization.

Engineering design brings together all the
basic disciplines which often seem unrelated
when presented in the stereotyped departmental
faghion. Teaching graphics as a natural vehicle
of design helps knit together other elementis of
engineering education into a meaningful whole,
At the same time the discussion of comprehen-
sive engineering situations characteristic of
design problems helps convey to the students a
very realistic view of their future career, even
if their natural academic limitations restrict
their analysis to mere first order approxima-
tions, After all, that is the first step when ex-
ploring any design situation,

Anh approach such as this will introduce into
the conventional engineering curriculum a new
and mtuch needed methodology which has been
almost completely ignored by our detractors from
other disciplines. Such approach will place our
group so far ahead of all other branches of eng-
ineering education that we will be able to look back
at them and aggressively demand that they review
their antiquated methods and follow our lead,

It is not necessary to sacrifice much of what
we consider basic in our subject. All we must do
is trim the fat from our beloved courses and in-
stead of our classical acedemic problems intro-
duce quasi-real engineering design situations,
selected to take full advantage of the theory.

The preparation of those new courses and the
development of suitable teaching methods consti-
tutes a real challenge to our profession, Experi-
mentation and leadership in this area of engineer-
ing education would bring full recognition again to
the importance of graphics as an engineering tool
and, if the proper methodology is developed, such
approach would have a tremendous impact on the
teaching of engineering at all levels,

Only through the exercise of such leadership
will we be able to make a resal contribution to
engineering education and cease to defend our-
selves meekly from our critics. Only by exer-
ciging our talents in that direction will we become
trail blazers instead of dragging followers.

The professicnal rewards and satisfaction
will be enormous,

Are you willing to accept the challenge of
leadership?

Ernesto F. Blanco



Have you ever speculated on what would
happen to our society if all engineering educa-
tion -- in schoels and within industry -- would
suddenly cease? Someone has gaid that the
best way for us to determine the future is to
look backwards and then extrapolate into the
future based on historical facts,

Looking backwards, about the first thing
one would be aware of should education in
engineering technology suddenly stop, would
be an upsurge of prices on all products made
by today's indusiry, and the premium on such
know-how would begin an elevation of engin-
eering importance to all of us. Within a short
time many products, which we may buy at a
reasonable price today, would no longer be
offered for sale except on "black markets' at
very unreasonable prices, This scarcity of
items would become more noticeable as the
older members of the profession pass away.
Present awtomobiles and modern means of
travel would soon no longer exist, new high-
ways would be only in time past, radio and
televigion would digappear, and many of to-
day's conveniences which we think of as nec-
cesities would cease 1o be available., A great
depression would evelve upon us following high
prices, hungry mobs would stalk the streets,
cities would no longer be alive and booming,
and mankind would have to go back to the farm
where methods and mechanical operations
would, by this time, have reverted to those
used by our forefathers. All of us would be
thrown back many years beyond today's stan-
dard of living, Within just a few years the

OFF AT THE DEEP END

Earl D, Black
General Motors Institute

discontinuing of technical education would lose
many of the last discoveries to our generation
and would have to be rediscovered by our
children's children. Thgineering education
would soon become predominently theoreti-~
cal rather than practical to the extent of use-
lesgness to mankind, In fact, a general poli-
tical unrest undoubiedly would soon exist
throughout our land due to a scarcity of the
production that is our heritage. Income taxes
would be on the downgrade and unemployment
would be commone to us all.

But so much for theory and the past; let
us examine the facts as they are today.

Engineering education, properly balanced
with theory and application, has encouraged
industrial specialization through magnitude of
scope. It has become progressively more
difficuli for any one individual to master all
phases of the sciences involved in engineer-
ing practice. This widening scope has divided
general engineering into specialized fields and
increased the responsibility of college and uni-
versity administration in determining the re-
quired Basics to all, In many instances, chang-
ing technology has made obsolete the basics of
a few years past and has created a need for re-
examining new technology with regards to the
future impact on engineering education. New
techniques and methods should be used which
prepares the student for a world of rapid change
The unforeseeable demands of the future re-
quires the continuing of education throughout
our adult life and should be a normal expecta-



tion of all of us.

Teo frequently so-called courses of study
are merely course outlines rather than the
psychological order requived for effective
learning by the gtudent. Desire to learn on the
part of the student is basically fundamental for
progress under such conditions. The course
outline should be likened to a blueprint which
spells out the specifications to the learning
processes and the learning accomplishments
are measured by the end results in ability to
use what is learned. Any job performance or
laboratory project assignment should be used
as the vehicle of instruction. Selection of as-
signments should permit adjustment and fre-
quent revigsion to meet new technology as it is
developed. Progression should be from the
simple to the complex. The student should
see some reasonableness and personal value
to the act of learning. There should be some
relation between new learning and previous
experiences encountered by the student. How
can the student design something new unless he
places confidence in hig experience of the past?

The man who knows "how' will have
little trouble in finding a job, but he is likely
to work for the man who knows "why".

Most teachers assume too much know-
ledge on the part of students, The answers
to why should be learned along with what, how,
who, where and when. The teaching situation
should give the needed information meahing
to the student and create an interest on his
part as well as a desire to learn. Informing
the student is not enough.

Directions for doing work are usually
communicated in oral instruction, writien in-
struction, by graphical instruction {(drawings),
or a combination of the three methods. The
use of graphic instruction for supplementing
oral and written gpecifications is rapidly
increasging in industrial work, Government
safety laws require specific documentation of
procedures and safety considerations that can
be audited. There must be an accurate record,

The answers to many of the "why" ques-
tions are found in the field of science, A com-
prehensive program of engineering education
should include both why and how., Answers to
both should be synthesized in ability to perform
in practice. Courses should*not he taught as
strictly isolated subjects, but should be inte-
grated to the point of proper relation and prac-
tical use under general technological gystems.
Engineering graphics is no exception,

Engineering graphies should be consid-
ered as a scientific supplement to other meth-
ods of communicating technical ideas accur-
ately. Tt should be a shortcut to understanding
and simplify the complex, Standard practices
make of it a2 universal language. The student
should understand its full usefulness and have
ample practice in its use.

He who has an idea of worthiness is use-
less to his profession unless he can adequate-
Iy record it and communicate it to his fellow
workmen., The new emphasis on creative de-
sign emphasizes the need for accurate meth-
ods of communication. This is the function
of Engineering Graphics., The successful
practicing engineer can have no less.

STUMBLING BLOCKS FOR THE
BEGINNING TEACHER

by

Earl D. Black
General Motors Institute

1. TFailure to analyze the teaching situation,
(He should list and organize objectives
and items to be taught).

2. Failure to become acquainted with
nomenclature and subject terminology.
{He should learn the meahings of usual
technical terms used by those active in
the particular field of learning).

3. Failure to isolate unimportant from
important items to be taught and or-
ganize them in logical teaching order.

10

{Importance and use should be a con-
gtant part of teaching).

4. Failure to plan the teaching procedure
for effective learning. (The student
should be prepared for learning}).

/3. Inability to adjust teaching techniques to

the needs for individual differences in
students. He tells rather than teaches.
(He should help the student to know why
he is learning and that he is progressing.
He should attract the student's interest



and curicsity and build up his confidence
in his own ahility to learn).

Inability to choose proper projects, jobs
or-assignments for effective teaching.
{All assignments should be considered
and examined in light of teaching ob-
jectives},

Inability to adjust teaching speed of pre-
sentation and instruction for complete
learning. (Should encourage the student
to ask questions and should give the stu-
dent a chance to "think things out. '),

Lack of enthusiasm - teaches mechanically

and in stero-typed fashion -- poor speak-
ing voice and grammar, (Should not de-

pend upon "cold-storage" learning, Should

e available to students),

Failure to give the student an opportunity

i) 2

10,

11.

12,

for application of the lessons learned.
(Should lead the student to give more
value t0 a good job than fast completion).

Failure to adequately test the student for
correciness and adequate learning.

{Do not let poor work "get by'. Don't
let the student baf),

Tailure to do remedial teaching after
tegts have shown inaccurate or insuff-
icient learning. {(Incorrect learning or
too little learning about a subject can be
dangerous and expensive).

Tailure to take stock of what he knows by
analyzing his knowledge and ability by
comparing himself honestly and factually
with his fellow teachers.

{He should be alert io new developments
in his chosen field. He should be aware
of how his fellow teachers are doing).

EARL BLACK (Division Vice - Chairman) ai work



From McGraw-Hill

ENGINEERING DRAWING, Second Edition

HIRAM E. GRANT, Washington University. Avaitable winter. This is the second edition of the text portion of the author's
text-workbook. It contains a chapter of applied problems supplemented by thirty-two pages of worksheets. The work-
sheets are perforated so that they can be easily removed for use on a drawing board.

ENGINEERING DRAWING COMBINED TEXT-WORKBOOK, Second Edition '
HIRAM E. GRANT, Available winter. Consists of a text of 224 pages with approximately 555 line drawings and sixty-five
halftones, approximately 120 drawing problems keyed to the text, and an instruction booklet for the student.

FUNDAMENTAL ENGINEERING DRAWING PROBLEMS, Second Edition :

CHARLES J. VIERCK, University of Florida; and RICHARD I. HANG, The Chio State University. Available spring. This
updated book is designed to accompany FRENCH & VIERCK'S FUNDAMENTALS OF ENGINEERING DRAWING, Second
Edition. It provides problems in various stages of completion gradually removing the ‘‘crutches” as the student increases
his proficiency. The “practical’’ problems reflect the latest commercial practices. The hook is of foose leaf construction.

ENGINEERING DRAWING PROBLEMS, Second Ediﬁon.
CHARLES J. VIERCK and RICHARD I. HANG. Available spring. This book is similar to the above book, but it is designed
to accompany FRENCH & VIERCK'S ENGINEERING DRAWING, Tenth Edition. '

A MANUAL OF ENGINEERING DRAWING FOR STUDENTS AND DRAFTSMEN, Tenth Edition
THOMAS E, FRENCH, The Chijo State University; and CHARLES J. VIERCK, University of Florida.
701 pages/$9.95 (Text edition) '

PROGRAMMED GRAPHICS

WILLIAM F. SCHNEERER, Case Western Reserve University. 448 pages/$9.95. This is an aid to the learning of engineer-
ing drawing. The book concentrates on developing the ability to visualize. Free-hand sketching techniques are emphasized,
and seventy-eight exercises let the student prove points of theory for himself. The programmed format distinguishes this
book from existing graphics texts. '

INTRCDUCTION TO GRAPHICAL ANALYSIS AND DESIGN

B. LEIGHTON WELLMAN, Worcester Polytechnic Institute, 559 pages/$8.95. This is an engineering graphics text in
four parts that sequentially lead the student through basic drawing techniques, work in two and three dimensions, and
applications to engineering design.

FOUR-DIMENSIONAL DESCRIPTIVE GEOMETRY

ERNESTO S. LINDGREN, United States Steel Corporation: and STEVE M. SLABY, Princeton University. Engineering
Graphics Monograph Series. Off press. Fundamentals of four-dimensional descriptive geometry are explained through
point-by-point analysis of concepts of two- and three-dimensional descriptive geometry. '

GRAPHICS IN SPACE FLIGHT

FRANK A. HEACOCK. Engineering Graphics Monograph Series. 114 pages/$4.50 (ciothbound), $2.50 (soft-cover)
Explains graphic analysis of orbit refationships showing how graphic procedures are used to solve flight problems
invoiving direction, velocity timing, and reliability,

ENGINEERING GRAFRICS AND NUMERICAL CONTROL :
ROBERT B. THORNHILL, Wayne State University. Engineering Graphics Monograph Series. 368 pages / $7.95 (clothbound),
$4.95 (soft-cover). Delves into the relationship between numerical control and graphics and considers the present and
future implications of this relationship. The book is basically descriptive, yet much of the material on graphic procedures
displays an analytical approach.

INTRODUCTORY ANALOG COMPUTATION WITH GRAPHIC SOLUTIONS

EARL €. ZULAUF, University of Detroit; and JAMES R. BURNETT, Michigan State University. Engineering Graphics
Monograph Series. 128 pages/$4.95 (clothbound), $2.50 (soft-cover). Chapter | contains information pertaining to basic
electrical circuitry. Chapter Il is devoted to a discussion of peripheral equipment. Chapter Ill introduces analog computer
programming. Chapter IV treats the methods of amplitude and time scaling and describes the procedure for scaling an xy
plotter. Chapter V introduces continuous nonlinear differential equations and presents the methods of function genera-

tion by implicit techniques. :

COMPUTER GRAPHICS IN COMMURNICATION

WILLIAM A. FETTER, The Boeing Company. Engineering Graphics Monograph Series. 128 pages [ $4.50 (clothbound),
$2.50 (soft-cover). Analyzes the increasingly important field of computer graphics—a technique for producing drawings,
stereo views, and motion pictures by computer. Problems illustrate current applications, potential applications, and

representative projects.
Reserve your examination copies today.

McGraw-Hill Book Company, 330 West 42nd Street, New York, New York 10036



IN THE DIVISION

MID-WINTER GRAPHICS MEETING 1968

Delegates from the forty-eighi states and the pro-
vinces of Ontarie and Nova Scotia assembled at the -
Internaijonal Inn, Tampa, Florida, to discuss the
"Gemini of Graphics,' i.e. the communicative aspects
of graphies versiis the analytical approach to the sol-
ution of problems.

Those arriving early were invited to tour the Uni-
veristy of South Florida Campus, an institution that is
unique because it was planned on a drawing board be-
fore the first building was fabricated. On a 1734 acre
campus there are 26 major academic and residential
areas currently valued at more than 356 million dollars
that serve more than 10, 000 students.

The Engineering College, a recent addition to-the
physical plant, was the focal point of the tour, At-the
door the dean and members of student organizations of
the ASEE met and escorted their guests around the
school. After a thorough inspection of engineering
facilities, Dr. Downey presented some facts on the
artificial kidney located in the technitarium,

At 3:00 o'clock the members convened at the Plan-
etarium to hear and see a presentation of "Cosmic
Fireworks' by Professor Joseph Carr, Curator of the
planetarium,

In the evening when officers and selected guests
were gathered in an execufive session, the other mem-
hers and wives dined at the Columbia, a gourmet res-
taurant, known for its delicacies throughout the United
States. Those able to travel on a full stomach went on
to the Jai Alai, a Basque game that is exciting and ad-
venturons.

On Friday morning the session was opened with
words of greeting from the Dean of the College of En-
gineering. Professor Ivan Hill, who M'e'd the morn-
ing session introduced Steve Slaby who spoke on the
"Duality Concept of Graphics,” Henry Davison, who
followed him to the podium, presented his case for the
communicative aspects, and John Twigg, the last
speaker whose topic involved the analytical method of
problem solving, found it necessary to decline because
of illness, The host, Dr. George Cowell, substituied.

In the afternoon, Professor Leighton Wellman pre-
sented Percy Hill from Tufts who elahorated on the
"Megalopolis and Tube Flight, " an article appearing
in a recent issue of the ASEE Journal, Dr. Huum from
the Marine and Oceanographic Institute followed with
many applications of graphics to oceanographic re-
search. Most exciting and perhaps most receptive
were two films shown by Joha Fike from N,A,S,A,
that graphically portrayed space trajectories and me-
thods of determining the nature of those paths analyi-
ically. Thus, in one afternoon it was possible to com-
municate from the planet Mars to the bottom of the

After committee meetings the membership was in-
vited to a social hour hosted by friends of the Univer-
sity. Music was provided by 2 string quartet from the
faculty. The annual banquet was honored by the at-
tendance of Dr. John Allen, President of the Univer-
sity of South Florida, and his executive staff. It is
interesting to note that the President carried home the
door prize, a slide rule, presumable to use in making

up the University budget. The speaker, Vice-President
Robert Mautz of the University of Florida, indicated the

great need for engineers in this modern world. Music
was furnished by the Madrigal Singers, a choral group
from the University of South Florida.

On Saturday morning, Earl Black reviewed opinion-
aires on the Design Summer Schocl, and Herb Yankee
presented a panel that discussed the many aspects of
"Conceptual and Creative Design.™ At the conelusion
of the session members dispersed, some to the pool,

some to the tracks, and others to pursue their favorite

sports.

Thanks are in order for the Citrus Commissson who

furnished orange juice, the University which provided
the entertainment, and our friends who set up the soc~
ial hour.

Friday morning session: Professors Ienry D,
Davison, Steve Slaby, George J. Cowell with
moderator Ivan Hill, ‘

Friday afternoon session: Dr. Harold 4. Huum,
John Fike, Professor Percy Hill with moderator
Professor B, Leighton Wellman
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NOMINATIONS for 1968-1969

Vice-Chairman
William B. Rogers, U.8.M,A,
Steve M. Slaby, Princeton University
Jerry Dobrovolny, TUniversity of Mlinois

Secretary
James H. Earle, Texas A&M University
Webster M. Christman, University of Wisconson
(Milwaukee)

Cireulation Manager & Treasurer, JEG
Wilfred P. Rule, Northeastern University
Klaus E. Kroner, University of Massachusetts

Director
William 8, Chalk, University of Washington
Peter Z. Bulkely, Stanford University

Division Editor
Herbert W. Yankee, W,DP,I,
Robert J. Christman, G,M.I.

Nominating Committes
R, H, Hammond, chairman
J. H, Porsch
R. L. Ritter
W. Falbarth
B, L. Wellman

Appeal for Articleg - A Plea for Papers

Friends, Americans, Fellow Division Members.
Lend me your ideas |

An editors job is to solicit, edit, and submit or
return for refinement,

Please provide material so that I can earn the
title to the position to which you elected me.

Send articles or papers concerning Engineering
Education {Graphics might well be mentioned!) to your
Division Editor for submission to the ASEE Journal,
Remember "Areas of major interest are curriculum,
teaching methods and practices, teacher education,
administration, improvement of instruction, new
techniques and equipment, goals and principles, pro-
fessional ideals and standards, ethics, graduate study,
changing conditions, new programs, research reports
and reviews, and the like, Papars presented at the
ABEE meetings may be presented for consideration, -

I am eagerly awaiting the deluge.
Prof. Gordon Sanders

Iowa State University
Ames, Iowa 50010
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TENTATIVE PROGRAM for ENGINEERING
GRAPHICS DIVIBION at the ANNUAL
MEETING ~-~=- U,C,.L.A,

Sunday-June 16, 1968
6 -10:30 P. M,
Executive Committee Dinher & Business
Meeting. (Gene Pare presiding)

10 A.M.-10 P, M,
Display of Introductory Creative Design
Projeecis. (John Baryirki, chairman)

Monday-June 17, 1968
8A M, - 10 P, M.
Display & Judging of Projects Continued
(Al Hoag, display chairman)

10 - 11:45 A, M,
Conference
"Introductory Design Projects"”
(Vehicle for Engineering Orientation)
Presiding - Peter Bulkeley
Panel -
Dean George Beakley
Arizona State University
Michael Besel
University of Wisconsin,
Milwaukee
Gordon Sanders
Iowa State University
Roger Keech
California State Polytechnic
Institute, San Luls Obispo

Tuesday-June 18, 1968
12 - 3:30 P, M,
Luncheon & Business Meeting
(Gene Part presiding)

Wednesday-June 19, 1968
10 - 11:45 A M,
Conference
"Graphics & Desigr at the Community
College"!
Presiding - Dr. George Cowell
University of South Florida
Panel -
Richard Prouty
Shoreline Community College
Delbert Eklund
Oregon Technical Institute
Philip Brach
North Virginia Community
College
Shaikh Matin
Prince George Community
College

6 -9 P, M,
Engineering Graphies Division Annual
Dinner. {Gene Pare presiding)



Distinguished Speaker -
Lee Harrisberger
Oklahoma State University
Topic -
"Kludgemanship"

Engineering Graphics will support the Civil Engineering
Conference - Tuesday-June 18, 1968: 3:45 - 5:30 P, M.

Engineering Graphics will also support any Digital
Computer sessions that do not conflict with our own
program

CERTIFIED DESIGN CONSULTANT
COMMITTEE

The Summer Scool Follow-Up Survey indicates a
need for a "Certified Degign Consultant’ Committee as
a means for further follow-up activity in support of the
Goals of Engineering Education Study.

It seems advisable that this committee should be
organized to provide assistance to those schools and
universities that did not send participants to the Summer
School, This proposal is not intended to imply inability
on the part of any school faculty. It should rather
provide a comprehensive method of exchanging problem
projects and methods or techniques of teaching engineer-
ing graphics and design. It should provide liaison
between engineering graphics and design teachers and
broaden the scope and ideclogy of engineering graphics
and design, Tt ghould also promote deserved Divisional
recognition of outstanding teachers in this area of
engineering education.

Members of this Certified Design Consultant team
may be asked to provide both consultant gervices and
lecture demonstrations. They should be on call to those
who may wish assistance in developing programs,
courses and faculty dealing with the design aspect
recommended by the Goals Report.

For the present, the consultant will be asked to
give his personal time without charge except for his
living and travel expenses. Members are expectied to
get their school's official approval for any short period
of time during which they are on consuliant eall without
reduction of base pay. All requests for consultant service
should be made at least one month prior to the time
of service schedule in order that home-school teaching
schedules can be adaquately adjusted.

Those being first proposed as members of this
commitiee are geographically located in various areas
of the United States. This distribution should hold travel
expenses relatively low, These people were also active
participants in the Engineering Graphics Summer School.

All Certified Design Consultants approved by the
executive committee should be included on the Divisional

15

Committee roster. They should establigh objectives
which should be recorded with the Divisional Secretary.

Complete communication should keep all members
informed and the chairman should not onlty make regular

reports to the division, but an annual composite report
should be submitted to the Journal of Engineering Graphics
for publication.

The chairman of this committee should be appointed by
the executive committee.

The names of those first proposed for this commitfee
are as follows:
East Coastal Area
Porcy H. Hill, Tufts University
E. W. Jacunski, University of Florida

Central Area
Jerry 8. Dobrovolny, University of Nlinois
James H. Barle, Texas A&M University

West Coastal Area
Peter Z. Bulkeley, Stanford University
Wwilliam S. Chalk, University of Washington

These people have accepted appointment to this
committee and were approved by the executive committee
of the division.

Any teacher of graphies and design may be added
to the original list by petition from his fellow teachers,
officers of the division, or on recommendation of the
active Consultant Committee, subject to the approval of
the Divisional Executive Committee.

Graphics professors studying



COMMITTEES for 1968-1969

A pumber of committees are appointed by the
chairman-elect and these appointments should be made
and accepted for approval by the Executive Commiftee
at the annual conference preceeding the school year. I
am certain that you have a special interes in some com-
mittee activity, It would help me to make appropriate
appointments if you will check you interests and return
it to me as soon as possible,

Earl D. Black, Vice Chairman
ASEE Div. of Engineering Graphics
General Motors Institute

Flint, Michigan

the committees checked. I understand that I may be
appointed to the committee (s) which, in the judgement
of the execulive officers, best promotes the interests of
the Division of Engineering Graphics,

NAME

TITLE

SCHOOL {COMPANY)

ADDRESS

Committees and their objectives:
(place a check mark on the blank line to the left of each
commitiee name in which you would like to become active)

—__ AWARDS: To determine the kinds and names of
awards to be given by the division. To prepare a
statement for each award establighed as to purpose,
scope, monetary value, requirements, rules for
nominating, and details regarding presentation.

__ BIBLIOGRAPHY: To disseminate a list of publications
to divigion members and to provide reviews of
publications available in engineering graphics and
design texts,

—_ GRAPHIC & DESIGN CONSULTANT: To assume the
responsibilities previously assigned to the Inter-
disciplinary and Scope of Engineering Graphics
Committees, To provide a means of exchange of
information and coordination betwesn the division
and degree ~granting as well as related service
departments. To alert members of the division to -
current trends, and breaden both scope and
ideology of engineering graphics and design by
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personal guidance and creative development in
organized procedures.

. DISPLAYS: To invite and manage displays at all
mid-year meetings which are consistant. with the
ASEE Goals of Education and acceptable to physical
facilities and operating policies of host institutions.

__ EDUCATIONAL RELATIONS: To promote communi-
cation and distribution of noteworthy information
among edicational institutions. Committee mem-
bership should be drawn from all classifications
of educational institutions {college, university,
technical, etc.).

—_ INDUSTRJAL RELATIONS: To promote a mutual
understanding and interchange of information
regarding the problems of both industry and
engineering education by way of technical back-
ground, tools, methods of implementing design
ideas, and solicitation of real design situations
from industry in various levels of sophistication
where graphics and design are predominately used
in analysis and solution,

___Membpership: To promote and enroll members for
ASEE who are especially interested in the ob-
jectives and activities of the Division of Engi-
neering Graphics.

___ PUBLICATION & EDITORIAL BOARD OF THE
JOURNAL OF ENGINEERING GRAPHICS: To
expedite, edit, and publish the Journal of Engineering
Graphics In accordance with more detailed duties
and procedures as approved by the Executive
Board.

. TEACHING TECHNIQUES: To collect from whatever
sources available and disseminate information
regarding new methods and techniques useful in the
teaching of graphics and design. To make frequent
reviews of established techniques of teaching such
as use of chalkboard, film strip, overhead pro-
jector, opaque projector and models.




AN OPEN LETTER TO THE IIVISION

Dear Colleagues:

Today is George Washington's birthday. Now
this fact may pot be of sufficlent magnitude to
cause any amount of patriotic fervor among the
constituents of the Division, particularly the young,
but had it not been George's Anniversary, this
note probably would not have been accomplished.
Regardless of any sigaificance the date may hold
for you, we in California observe the event as a
State Holiday. While schools and state offices
lose their personnel to the beaches, parks and
freeways, Some of us have a brief reprieve from
routine,

1 have been asked to write an article re the
Introductory Creative Design Display scheduled for
the ASEE Annual meeting at UCLA in June. I am
sure before summer you will be overcome with
dates, room numbers, directions and a list of the
variety of existing fun and games available in the
T.os Angeles vicinity. Professor Leighton Collins
has been asked ito publicize the Display in both
the Preliminary and Final Programs. To facilitate
this, John Barylski, Display Committee Chairman
has submitted this copy:

"The Introductory Creative Design
Graphics Display located in Boelter
Hall, rooms 3564 and 3677, is well
worth your time and attention. You
have the opportunity to examine and
judge an excelleat array of compe-
titive student projects with proto-
types.

The Engineering Graphics Division
of the ASEE has vividly demonstrated
that the creative engineering design
approach at the freshman and soph-
omore level does fulfill the needs
of a more meaningful engineering
curriculum, The new look and
philosophy of the Engineering
Graphics Division will be ready

for viewing Sunday, June 16 at
10:00 A, M, "

To agsist your visualization of the Display
parameters and the award criteria to be imple-
mented, I will quote directly from correspondence
with Al Hoag, Award Chairman:

"Awards will be made in four cat-

egories:

1, Freshman individual projects
2. Freshman {eam projects

3. Sophomore individual projects
4, Sophomore team proiects
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In each of these categories,
certificates will be awarded for
three levels of merit:

a, Outstanding design project
b, Excellent design project
¢. Honorable mention design project

Finally, in each category a First
Grand Prize and a Second Grand
Prize will be awardasd to the top
projects, chosen from those in the
Outatanding level, The Grand Prize
Awards will consist of appropriate
certificates pius cash awards totaling
$750, divided as follows

Category First Second
1. 2 50 $ 25
2. 200 100
3. 50 25
4, 200 100

In addition, Al writes, "Because of the
diversity of methods and approaches used at var-
jous schools, the criteria for judging must cover
broad areas rather than specific items. A major
portion of the weight in judging will be placed on
the suitability and guality of the graphical methods
used to illustrate the design, Other areas considered
will include the format, quality and completeness
of the design project report or presentation, and
the effectiveness of the design as a solution to the
design problem,

You should know thai Charles Simpson and
his staff at UCLA have been exceptionally coop-
erative, and have made my liaison work very
pleasant and profitable, Before the meeting,

(June 16), I expect to bring in a "Beatnik", or
rather, an avanie-garde 'hippy" group fo decorate
the area in "good" artistic taste. I jest, of course,
but nevertheless, I do plan for artistic assistance
from either the UCLA or Immaculate Heart College
Att Department.

John Barylski indicated to me that twenty
schools have registered with him and will parti-
cipate in the Display, Since I have arranged for
accommodations to show 99 displays, John's total
makes me apprehensive about our heralding this
event as the "greatest show on earth.’ Imagina-
tive tinsel and bright lights will certainly enhance
the display area, but without your prototypes and
designs we could very well be promoting seme-
thing other than a magnificent show.

If your graphics efforts are creative,
original and within the new concepts of freshman-
sophomore design, and heading toward those hori-
zons defined by the new "Goals" report, your own
reputation and concern for personal development
should he a factor in the decision whether to dis-



play or not to display. And too, why let the
other fellow always be first?

I wag asked to write an article, But
articles tend to be the reporting of a collection
of data, or a sociological concept, sometimes
new, hut more often a helaboring effort. This
has been my friendly letter to Division colleagues.
Some very few I know, many hundreds I do not.

I have found very late in my professional life that
the best way to achieve and to achieve well, is to
confide in one's collegues. Sharing experiences
quickly enriches the individuals involved and
eventually the Division,

All the planning by the Display and Awards
Committees and the liaison work accomplished to
promote good will and eapport with our host will
have been quite futile if the individual members
are not producing or are not concerped. Our
to achieve the goals Gene Pare has ably set, any-
thing of worth, or even the presentation of a
mediocre display, will oot really matter, since
members of other dividions rarely expect us to be
noticeably different. We spend much time defend-
ing our lot, while actually deciding how to slide
out from under the old stigma. However, some
few are now planaing to carry the ball! Why not
join them at the UCLA Display? Now, I have
sounded a bit sociological, and I meant to be
entirely friendly.

If you have disgarded the registration form
mailed to you months ago, why not write to:

John R. Barylski

Chairman, Displays Committee
SMTI College of Engineering
New Bedford, Massachusetts
02742

Inform John immediately of your desire to
parteipate. However, if some of you expect to
arrive at UCLA on the 15*h of June with your
display material and without reservation, expect
to encounter a beauntiful hostess, whose job, in
addition to just being aesthetic, will be to announce
that space is not available for your work.

After informing John of vyour intentions,
ship or deliver materials, with arrival date
scheduled before June 15th, to this address:

Professor Robert L, Ritter
Engineering Graphics
¢/0 ASEE Annual Meeting - Instrumesntation

Facility
Department of Engineering
University of California
405 Higard Avenue
Los Angeles, California 90024
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John Barylski, Frank Oppenheimer, Wallace
Reynolds, Al Hoag and I expect te be busy with
set-up and decorations on June 15. Send in those
projects and make our set-up job a difficult one.

Best wishes.

Bob Ritter

Loyola University

Los Angeles, California
90045

P, 8. A more detailed report on the Display can
be found in the November issue of the Journal of
Engineering Graphics oa the Officers' Page.

John Barylski,

SMTI
Chairman, Displays Committee

Fill out the form, below, for reservation
of space in the Design Display at UCLA and send
it to John Barylski, DQ IT NOW!

Dear John:

Please reserve space in the Design Display

for the following:

Freshman Individual Projects (number)
Freshman Team Projects (humber)

Sophomore Individual Projects {numbex)
Sophomore Team Projects (nzmber)

School

Address

Instructor




J. NORMAN ARNOLD
1904 ~ 1967

J. Norman Arnold, Professor of Engineering
Graphics, passed away on 25 November 1967, at
Home Hospital, Lafayette, Indiana. Professor
Aruold, who had been on the faculty of Purdue
Utiiversity since September 1830, was 63 years
old. After an illness of only several days, he
succumbed to a massive cerebral hemorrhage.

Born 17 June 1904, in Alamogordo, New
Mexico, he spent his early days in New London,
Ohio, graduating from high scheol there. He at-
tended the University of Cincinnati and received
the EE degree in June 1927. As a cooperative
student, he worked part of the time for the
Cincinnati Gas and Flectric Company. After grad-
uation he continued for a while in the employment
of Cincinnati Gas and Electric Company in elec-
trical transmission design and then became as-
sociated with Stone and Wehster. He accepted an
instructorship in engineering graphics at Purdue
University where he pursued and acquired the
MSEE degree in June 1933. While in industry he
wag married to Elizabeth Jenkins on 6 Augusi
1928,

Not one to be idle he spent his summers in

a variety of actlvities, among which were his
contacts with industry. He worked again with
Cincinnati Gas and Electrie Company, also with
Lockheed Aircraft, DuPont de Nemours, U. S.

" Steel, and Western Electric. He held exchange
professorships at the University of Illinois in
1937 - 38, and at the Massachusetts Institute of
Technology in 1949 - 50,

He was the author or co-author of several
text books on Graphics and the Slide Rule, He
was an authority on the construction of slide rules
and nomographs and served as a consultant to in-
dustrial organizations, In addition to his textbooks,

" he authored many articles for professional mag-
azineg and journals.

His other journalisiie activities were as a
partner in Balt Publishers, and ag Engineering
Editor for the Schools of Engineering, With Balt
Publishers, started in 1943, he was responsible
for editing and arranging for printing more than
twenty publications - all but a few authored by
Purdue faculty members, As Engineering Editor
since 1953, he had general editorial responsibility
over engineering publications, such as_Abstracts
of Engineering Stafi Publications, Research Activ-
ities, and the Engineering Catalog, Twice a year
an engineering newsletter incorporated in the

Purdue Alumnus to alumni of Purdue had been
supervised by him in consultation with the Dean of
Engineering.
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He was a member of Sigma Xi and Eia
Kappa Nu, and held memberships in the following
professionzl societies: Institute of Electrical and
Electronic Engineers; American Association of
University Professors; Society of Technical Writers
and Publishers, Incorporated; National Society of
Professional Engineers, of which he had served as
secreiary of the local chapter; and the American
Society of Engineering Education. Active in the
Division of Engineering Graphics of that body, he
served on its executive committee, as chairman
of the Nomography Committee, and as Circulation
Manager of the Journal of Engineering Graphics,

a publication of the Division.

He was a member of the First Methodist
Church and served on its Building Committee, and
was a member of the Exchange Club of which he
was President in 1954,

Survivors include hig widow, Elizabeth
Jenkins Arnold, ILafayette; two daughters, Mrs.
Glen Brown of Richardson, Texas and Mrs, Ward
Litton of Jowa City, lowa; his stepmother, Mrs.
Alice Arnold of New Londen, Ohlo, and a brother,
George G. Arnold of Heath, Ohio; and seven
grandchildren.

Professor Arnold was soft spoken, friendly,
sincere, and seeminglyceasy-going but firm in his
adherence to principle. He was conscientious in
the performance of his manifold duties and almost
meticulous in his concern for their details. He
was a strong right arm ready to serve his admin-
istrative superiors, his colleagues, and his students.
Those assoclated with Professor Arnold will miss

‘him hecause of his sterling qualities and also he~

cause of his warm companionship which they en-
joyed as he shared with them the varied experiences
of his full and useful life.



ENGINEERING GRAPHICS DIVISION
of the _
NORTH MIDWEST SECTION

The Engineering Graphics Division had a very
successful meeting Monday, October 9, 1967 at 10 A, M.
in the '32 room of the Jowa State University Memorial
Union, Ames, Iowa, with about 35 persons attending,
approximately half of this number being visitors.

Robert O, Butler, Assistant Professor of Engi-
neering Graphics at Jowa State University, and member
of the General Committee of the North Midwest Section
Anpual Meeting, presided.

James 8. Rising, Head of the Department of
Engineering Graphics at Jowa State University, delivered
a welcome fo the group,

Paul 8. DeJong, Assistant Professor of Engi-

neering Graphics at Towa State University, spoke on the
‘topic "Trends and Techniques in Design.' He pointed
out that before a freshman student loses sight of the

" primary goal of engineering, as he becomes engulfed . in
a seemimg morass of theory, he should be impressed
with the basic role of the engineer as a designer ——-———-
--—not an analyst; a creator with his basic medium of
communication in the graphic area rather than verbal.
Graphics was, therefore, held to be the most appropriate
place in which to introduce Creative Designh.

Following a short coffee break, C. Gordon Sanders,
Agsgociate Professor of Engineering Graphics at Towa
State University, gave a report on the introduction and
progress of Creative Design in the Engineering Graphics
courges at Jowa State University.

Group discussions followed with questions and
comments from off-campus conferees, including spon-
taneous display of & student design model by one of the
conferees.

The meeting adjourned at approximately 11:40 A, M.
with most of the group going through the cafeteria just
ouigide the '39 Room for an informal luncheon, which
terminated at approximately 12:30 P, M,

Part of the success of the meeting in terms of
attendance ia attributed to the personal letters of
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invitation sent by the ISU Department of Engineering
Graphics to all the persons in the section known to
have an interest in the meeting.

Submitted by
Robert O. Butler

DESIGN - A Definition

Several months ago a two-day meeting of the
North Central Section of A. 5, E,E. was held at Chio
State University, and a significant part of the program
was devoted o design in engineering education.
Several speakers remarked about the difficulty or
impossibility of defining "design" and during the night
the writer lost considerable sleep thinking about the
elusive definition, It was a surprise that these thoughts
could be remembered but before breakfast the next
morning a definition was scribbled out in the exact
words below. All later attempis to improve it have
been unsuccessiul.,

DESIGN is the procedure followed by one or
more persons utilizing talent, ingenuity,
judgement, knowledge, experience, and
available reference information, to control
the combining of materials, devices or
actions, of appropriate characteristics in
patierns and proporticng fo produce an
intended useful or desired article or effect.

The definition is broad enough to cover an
entire range from a single person designing women's
hats, to a team of many thosands of people designing
the equipment to put a man on the moon. Although the
definition was written with engineering design in mind,
it actually might include all creative products such as
a painting, a musical composition, a sculpture, a new
square-dance routine, a landscaping arrangement,

“ete.; it certainly includes all mathematical factors

involved in design.

Frank H. Smith
Univ. of Michigan



HIGH SCHOOL GRATDPHICS
COMPETITION

Northeastern University will have its
Tighth Annual Technical Drawing Compatition on
May 17, 1968, The participants, all from High
Schools throunghout Massachusetits, are given a
preliminary examination in March, under standard-
ized conditions. These exams are administered by
local High School Technical Drawing teachers who
grade them and submit the top 25% to Professor
Franklyn K. Brown of Northeastern University's
Department of Graphic Science. The exams are
evaluated by Professor Brown who will then in-
vite the 35 highest scorers to the Boston Campus
where they are given a final exam in two 2-hour
gegsions, The contenders are the guests of the
University at luncheon. All finalists, and their
teachers, are invited to attend the Awards Ban-
quet in the evening of the Final Exam, at which
they are presented with certificates of achievement.
Special certificates and cash awards of $250, $100,
and $50 are awarded to the top scorers.

The Massachusetts Technical Drawing
Teachers Assoclation also contributes special
awards of drawing instruments, books, etc. to
Honorahle Mention participants.

Although the competition was small when
hegun in 1960, it involved 110 schools and 1500
students in 1967. The subject matter covered in
the exams usually includes geometric construction,
orthographic views, auxiliary views, isometric and
oblique pictorials, sketching, sections and conven-
tions, and dimensioning. Although not tested as
such, linework and technigue are considered and
often tip the scale in cases of ties for winners.

The competition is administered by Profes-
sor Brown, but ather members of the department
pitch in to help correct the final exams immedi-
ately, so that the winners can be announced at the
Awards Banquet the evening of the exam,

Professor Brown will be glad to exchange
ideas and opinions with other colleges involved in
gsimilar competitfons, or to answer inquiries if any
college becomes interested in starting a Compeiition
in High Schools of their own state,
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THE

BYLAWS
for the

DIVISION OF ENGINEERING GRAPHICS
A S E E

Article 1
NAME AND OBJECTS

Section 1, Name
Section 2. Objects

Article II

MEMBERSHIP
Article 111
OFFICERS AND DUTIES

Section 1, Officers and termos of office
Section 2, Duties of officers

a. Chairman
b. Vice Chairman
c. Secretary
d. Treasurer

Article IV
ELFECTION AND SUCCESSION OF QFFICERS

Section 1. Election procedures

a. Slate of names prepared by
Nominating Committee

b. Nomination of candidates
by petition

c. Close of nomination period

d. Mailing of ballots

e. Ineligibility of an incum-
bent officer

f. When tenure of office begins

g. Sequence of succession
to offices

Article V
MEETINGS

Annual meeting

a. Program for annual meeting
Midyear meeting

a, Program for midyear

meeting

Programs to be of interest to
others
Public eligible to attend general
meetings of Division

Section 1,

Section 2,

Section 3,

Section 4.

Article VI
EXECUTIVE COMMITTEE

Duties
a, Administer affairs and re-
port at midyear and annual
meetings

Section 1.

22

b. Schedule and arrange for
) meetings
Officers of Executive Committee
Members
a, Immediate Past Chairman
b. Five Directors
¢. Division Editor
d., Publishing Board
Proxies
Duties - Division Editor
Duties - Publishing Board of
Journal of Engineering Graphics
a. Editorial Board
b. Advertising Manager
¢, Circulation Manager-Treasurer
d. Outside solicitation of
subscriptions
Invited guests

Section 2.
Section 3.

Section 4,
Section b,
Section 6,

Section 7.
Article VII
COMMITTEES

Section 1.
Section 2.

Reports required from each
Bylaw Committees

a. Nominating

b. Electicn

c, Policy

d. Distinguished Service Award
Non-Bylaw committees

a. Appointed by whom

Section 3.

Article VIII
PARLIAMENTARY AUTHORITY

Section 1, Roberts Rules of Order, etc.
Article IX
AMENDMENTS TO BYLAWS

Amended at annual meeting
Amended by letter ballot
Manner for submitting
amendments

Section 1,
Section 2,
Section 3.



THE

BYLAWS
for the

DIVISION OF ENGINEERING GRAPHICS

A S E E

Article I
NAME AND OBJECTS

Section 1. The name of this Division of the
American Society for Engineering Education
ghall be the Pivision of Engineering Graphics,

Section 2. The objects of this Division shall
be to coordinate and to promote the interests
and activities that pertain to the field of Eng-
ineering Graphics,

Article II
MEMBERSHIP

The membership of this Division shall consisi
of all those members of the American Society
for Engineering Education who have indicated
Engineering Graphics as an area of interest,

Article III
OFFICERS AND DUTIES

Section 1. The Division shall have the fol-
lowing officers whose terms of office shall be
as indicated,

Chairman 1 year
Vice Chairman 1 year
Secretary 1 year
Treasurer 5 years

Section 2, The duties of each officer of the
Division shall be those usually associated with
his respective office including the following:

Section 2a, CHAIRMAN

Section 2a{l), He shall be Chairman of
the Division and of the Executive Com-
mittee and ex-officio member of all
other committees of the Division. He
shall preside at all business meetings
of the Division and of the Executive
Committee.

Section 2a{2), He shall be the junior mem-
ber of the Division on the Executive Beard
of the ASER Council of Technical Divi-
sions and Comrnittees.

Section 2a(3). He shall be responsible
for the preparation and publication of the
programs of all meetings of the Divigion
and of the Executive Committee, At his
digcretion he may appoint the local
chairman at a sponsoring institution as
Program Chairman for the midyear
meeting and the Vice Chairman of the
Division as Program Chairman for the
annual meeting.

Section 2a(4), He shall submit the annual
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budget of the Division io the Executive
Secretary of the Society as prepared by
the Vice Chairman afier consultation
with the Chairman. (A request for an
itemized budget is received from the
Executive Secretary of the Society
early in the month of May.) The Chair-
man shall receive and transmit to the
Executive Secretary of the Society all
claims for reimbursement,

Section 2a(5). He shall prepare a written
report of his term of office and furnish
copies to the Division secretary and to
his successor.

Section 2a{6). He shall keep the Vice
Chairman informed during the year with
copies of correspondence of activities of
the Division, and at its close shall {rans-
mit other periinent materials 1o maintain
continuity of the Division.

Section 2a(7), He shall appoint all Bylaw
and/or Non-Bylaw commitiees, except

for the Nominating Committee. He may
appoint other Non-Bylaw commiftees that
are necessary for the adequate functioning
of the Division. See Article ViI, IHe shall
designate the chairman of each commiliee
except where it is specified by the Bylaws.

Section 2b, VICE CHAIRMAN

Section 2b(1). He ghall serve as Vice
Chairman of the Division and the Execu-
tive Committee for the year following
election.

Section 2b{2). He shzall preside over busi-
ness meetings of the Division and the Ex-
ecutive Committee in the absence of the
Chairman. He shall represent the Chair-
man on the Execuiive Board of the ASEE
Council of Technical Division and Com-
mittees if the Chairman of the Division

ig unable to act or should request the sub-
gtitute representation.

Section 2b(3), He shall assist the Chair-
man in the operation of the Divigion.

Section 2b(4), He sghall, through the
Chairman, keep informed on the current
problems ard operation of the Division
so that he may maintain continuity of the
activities of the Division. He shall as-
sume the duties of Chairman in the event
the elected Chairman is unable to carry
out thie duties of his office.



Section 2b(5). He shall assume the Chair-
manghip of the Division for the year fol-
lowing his term as Vice Chairman,

Section 2b(6). He shall appoint the Nom -~
inating Committee subject to approval by
the Executive Committee at the annual
meeting in June,

Section 2b(7)., He shall be chairman of
the Flection Committee. He shall, with
the aid of the other members of the
Election Committee, count the election
ballots and submit a confidential report
of the results of the election o the Chair-
man of the Division,

Section 2b(8), He shall prepare an annual
budget for the Division for his term of
office as Chairman after consultation with
the Chairman of the Division, He shall
submit it to the Chairman of the Division
for transmission to the Executive Secre-
tary of the Society.

Section 2b(9), He shall appoint members
to the several recognized Bylaw and Non-
Bylaw committees prior to the annual
meeting, and upon their acceptance he
-shall prepare a printed list of committees
for presentation to the Division, Printed
copies of the ligt of committees for hig
term of office as Chairman shall be made
available to the Executive Committee and
to all persons in attendance at the annual
meeting,

Section 2 ¢, SECRETARY

Section 2¢({1). He shall be Secretary of
the Division and of the Executive Com-~
mittee.

Section 2c{2). He shall keep an up-to-date
membership list, He shall prepare the
membership list in a printed form and
shall send copies to the Circulation Mana-
ger of the Journal, the Vice Chairman,
and the person in charge of the midyear
meeting, ‘

Section 2¢(3). He shall keep complete
records of all meetings of the Divigion
and of the Executive Committee, and
within thirty (30) days following each
meeting or group of meetings shall furn-
ish copies of the minutes to all members
of the Executive Committee and their
proxies. He shall distribute to all of the
members of the Division who are in at-
tendance at the annual business meeting
in June copies of the minutes of the pre-
vious annual and midyear business
meetings.

Section 2e(4). He shall receive and pre-
serve copies of all reports and papers
presented at the meetings of the Division

and of the Executive Committee,

Section 2e(b), He shall receive and ,
upon approval of the Executive Commit~
tee, transmit to the Museum of Science
and Industry, Chicago, I1linois, 60637,
and/or to the Engineering Library of the
University of Illinois at Urbana, Illinois,
61801, such items a8 may properly be
deposited there,

Section Ze(6}. He shall supply to the
officers of the Division up-to-date copies
of these Bylaws with all amendments,
within thirty (30) days following the
annual meeting of the Society.

Section 2¢(7), He shall send to each new
member of the Society who hasg indicated
an interest in the activities of the Division,
a card or letter of welcome. Information
concerning the Division and its activities,
also may be included,

Section 2 d. TREASURER

Sectior 2d(1). He shall receive any divi-
sion money, except that which is part of
the income of the Journal of Engineering
Graphics and under control of the Pub-
lishing Board, and shall place on deposit
such money in an account in a local bank
under the name of the Division,

Section 2d(2)}). Division funds shall be
disbursed only upon the approval of the
Chairman and the Treasurer of the
Divigion.

Section 2d(3). The Treasurer shall sub-
mit an annual financial report to the Divi-
sion at the annual business meeting,

Article IV

ELECTION AND SUCCESSION OF OFFICERS

Section 1, Elected personnel shall be nom-
inated and elected according to the following
procedures:

Section la. A slate of two candidates,
for each office to be filled, shall be pre-
pared by the Nominating Committee. An
eligible candidate must be a member of
the Division who has expressed a willing-
ness to accept nomination and to serve

if elected to the office to be filled, The
slate shall be published in the November
igssue of the Journal of Engineering

Graphics.

Section 1b. A candidate for any elective
posiiion may be nominated by a written
petition bearing ten (10} signatures of
members of the Division and accompanied
by a statement from the candidate affirm-
ing his willingness to serve if elected,
The names of candidates so nominated
shall be placed on the ballot by the Nom-




inating Committee.

Section 1c. The nomination period shall

close on January 31, A petition for nom-
ination received after January 31 cannot

be accepted.

Section 1d. On March 1, and returnable
before April 1, the Secretary shall mail
to each member of the Division an elec-
tion ballot bearing the slate submitted by
the Nominating Committee together with
additional names presented by petition,
A candidate receiving the largest number
of votes for the office sought shall be
declared elected. Included in the mail-
ing shall be an envelope for the return of
the ballot., The envelope shall bear the
name and address of the chairman of the
Election Committee {Vice Chairman of
the Division). Ballots shall be sent only
to current ASEE members of the Division
of Engineering Graphics.

Section le. The holder of an elective
position whose term extends beyond the
current year shall not be eligible for
nomination to another office or position.

Section 1f, Newly elected personnel shall
take office ten (10) days after the close
of the annual meeting of the Society.

Section lg. If any of the elected persons,
other than the five members-~at-large of
the Executive Committee, is unable to
nerform the duties of his office, these
duiies shall be assumed by a member of
the Executive Committee, except where
succession is specifically stated. Eligi-
bility for assuming such duties sghall be
in the order of maximum length of ser-
vice until the next regular election.
Vacancies among the five memberg-at-
large on the Executive Committee shall
be filled by appointment by the Chair-
man of the Division, such appointees to
hold office until the next annual election,

Article V
MEETINGS

Section I, ANNUAT, MEETING. There shall
be an annual meeting of the Division to be
held concurrently with the annual meeting of
the Society, and it shall include the annual
Division dinner meeting, one or more con-
ference sessions, and a lIuncheon business
meeting, The annual meeting shall be plan-
ned to incilude and interest teachers of tech-
nical institute and junior and senior coliege
levels. Joint conferences with other Divigions
of the Society are to be encouraged.

Section la. PROGRAM FOR ANNUAL
MEETING. At the midyear meeting,
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prior to ihe luncheon business meeting

of the Division, there shall be a meeting
of the Executive Commitiee. At this
meeting the Chairman shall present the
program for the annual meeting and items
of business of interest to the Division.
Written reports of committees shall be
considered.

Section 1a.{l). The Chairman shall trans-
mit the annual program to the Secretary
of the Society. Should the midyear meet-
ing be held in the spring, the teniative
draft of the program shall be submitted
when requested by the Society subject to
modifications enacted by the Executive
Committee at the midyear meeting, Pro-
grams for all annual meetings shall be
published in the Journal of Engineering
Graphics as a record for the Division.

Section 2. MIDYEAR MEETING. There shall
be a midyear meeting to be held on an appro-
priate date each year belween October 15 and
April 15, and shall include a Division midyear
dinner meeting, ohe or more conferences, and
a luncheon business meeting. Prospective
host institutions may proffer invitations to the
Divigion through the Executive Cormmittee
which shall give proper consideration e each
and accept those most advantageous to the
Division.
Section 2a. PROGRAM FOR MIDYEAR
MERTING. At the annual meeting, prior
to the Iuncheon business meeting, there
shzll be a meeting of the Executive Com-
mittee and the officers-elect. At this
meeting the Vice Chairman shall present
the proposed program for the midyear
meeting, the roster for committees for
the new year, and items of business of
interest io the Division. Writien reports
of commitiees shall be considered. Pro-
grams for all midyear meetings shall be
published in the Journal of Fngineering
Graphics as a record for the Division.

Section 3. Divigion members are urged to
plan group meetings of drawing teachers in
connection with sectional meetings of ASEE,
and are urged to make those meetings of in-
terest to teachers of junior and senior college
levels with a view of including such teachers
as members of the Divigion.

Qection 4. Members of the Society and other
interested persons are eligible to attend all
open meetings of the Division,

Article VI
EXECUTIVE COMMITTEE

Section 1. DUTIES



Section 1la, The Division shall have an
Executive Committee whose duty shall he
to edminister the affairs of the Division
at the midyear and annual meetings.

Section 1b. The Executive Committee
shall schedule and arrange for annual
meetings, midyear meetings, and sum-
mer achools. It shall administer such
cther activities as may be desirable for
the promotion of the purposes of the
Division, including the appointment of
specisl committees. See Articles VII
and VIIT,

Section 2, OFFICERS. The officers of the
Executive Committee shall be the officers of
the Division,

Section 3. MEMBERS shall be:

Section 3a. THE IMMEDIATE PAST

CHAIRMAN, He also serves ag the sen~

ior member of the Division on the Exe-
cutive Board of the Council of Technical
Divisicns and Committees of the Society.

Section 3b, FIVE DIRECTORS. A dir-
ector is to be elected e¢ach year for a
term of five years. The member elected
in 1965 and every fifth year thereafier
(1970, 1975, 1980, ete.), shall serve

ag Treasurer of the Division for the full
time of his term. ({See Article III,
Section 1)

Section 3¢, DIVISION EDITOR. He also
serves on the ASEE Editorial Committee
- elected for one year.

Section 3d. PUBLISHING BOARD of the
Journal of Engineering Graphics. It is
composed of the Editor, the Advertising
Manager, and the Circulation Manager-
Treagurer -- one elected each year for
a term of three years.

Section 4. PROXIES, A member of the Ex-
ecutive Committee who cannot attend a meet-
ing may appoint a proxy. If he fails to do so,
the Chairman of the Division may appoint a
proxy for him., Proxies must be members of
the Society.

Section 5. DUTIES OF DIVISION EDITOR ON
ASEE EDITORIAL COMMITTEE,

Section 5a. He shall serve the interests
of-the Division on the Editorial Commit-
tee of the Journal of Engineering Educa-
tion. This includes reviewing and re-
commending papers referred to him by
the Editor of the Journal of Engineering
Education.

Section 5b. In consultation with the Div-
igion Chairman, he shall collect, prepare

and write, recommend, and submit ap-
propriate material for publication to the
Editor of the Journal of Engineering Fduc-
ation with particular emphasis on recom-
mendations of papers presented at the mid-
year and annual meetings,

Section 5e, He shall cooperate with the
Editor of the Journal of Engineering
Graphics and the ASEE Editorial Com-
mittee,

Section 5d. He shall recommend material
to the Editor of the Journdl of Engineering
Graphics and to other channels for publi-
cation provided:

Section 5d(1). Permisgion for publication
in other channels is granted by ASEE,

Section 5d(2). The articles are of such =z
nature as to win interest in Engineering
Graphics,

Section 5e, At the expiration of his term
of office, he ghall furnish his successor
with Engineering Graphicsg material and
publishing recommendations from the last
ASEE annual meeting,

Section 6. The PUBLISHING BOARD of the
Journal of Engineering Graphics shall have the
power to act in matters pertaining to the Jour-
nal of Engineering Graphics, including the fix-
ing of advertising rates, size of Journal, fin-
ancing, etc. Changes in subsecription rates,

as recommended by the Publishing Board, must
be approved by the Division at the annual
meeting before becoming effective.

Section 6a. The EDITORIAL BOARD
which is comprised of the elected Editor
and two assigsting members shall select
and edit all articles and arrange for pub-
lication of the Journal of Engineering
Graphics. The Editor or Editor-elect
shall annually nominate two candidates
for the Editorial Board to serve for the
Succeeding year, The nominations shall
be submitted for approval of the Executive
Committee at the annual meeting of the
Division. The Editorial Roard shall work
in close cooperation with the Division
Editor, recognizing that ASEE has a prior
claim on any papers presented at the mid-
year and annual meetings of the Division,
The members of the Editorial Board are
on the Publishing Board for the Journal

of Engineering Graphics, but only the
Editor shall serve as a member of the
Executive Committee.

Section 6b. The ADVERTISING MANAGER
shall procure advertising for the Journal,
shall deliver advertising copy to the Edi-
tor, and shall bill and shall pay money re-
ceived in advertising fees to the Circula-




tion Manager-Treasurer,

Section ¢, The CIRCULATION MANA-
GER-TREASURER shall solicit subscrip-
tion fees; he shall keep the subscription
list up-tc-daie and attend to the mailing
of each issue of the Journal to the sub-
scribers; he shall receive all advertis-
ing fees, pay all costs connected with the
publication of the Journal and in general
handle all financial affairs; it shall be his
responsibility to keep the Journal accounts
in a standard bookkeeping form, have
these accounts audited once each year,
and present this audit at the annual
meeting of the Division. At the end of
his term of office, he shall transmit to
his successor all financial and circula-
tion records, together with all monies

in the Journal account, Mounies accrued
by the Journal of Fngineering Graphics
may be expended only upon the approval
of the Executive Committee, except for
those expenses direcily associated with
the operation of the Journal

Section 6d., If the Publishing Board de-
sires, a member of the Division from
each school or college may be design-
ated to golicit subscriptions, collect
subscription fees, and transmit them to
the Circulation Manager-Treasurer.

Section 7. The Chairman of the Divigion may
invite guests to the Executive Committee
meetings. Any member or other interested
person having a worthwhile coniribution to
make for the betterment of the work of the
Division is encouraged to submit his thoughts
in writing to the Chairman at least ten days
before & scheduled meeting of the Executive
Committee so that he may be invited to attend
if his presence is deemed to be-desirable,

Article VII
COMMITTEES

Section 1, Each committee chairman is ex-
pected to prepare a written report to be filed
by the Secretary ag part of the permanent re-
cord of the affairs of the Division, A com-
mittee chairman at the request of the Chair-
man of the Division shall, or at his own voli-
tion may, supply copies of his report to all
members who are present at the annual meet-
ing. In general, any report that is to be dis-
cussed at a business meeting of the Division
should be made available to all in a printed
form prior to the meeting. '

Section 2, BYLAW COMMITTEES

Section 2a, A NOMINATING COMMITTEE
Shzll be appointed by the Vice Chairman
to be approved by the Executive Commit-
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tee at the annual meeting in June. The
Nominating Committee shall consist of
five members, three of whom shall be
the most recent past chairmen of the
Division who are present at the annual
meeting and two other qualified members,
To be qualified the members must:

a. be present at the annual meeting

b. ot hold a Division office

c. not be a member of the

Executive Commiitee

The chairman of the nominating commit-
tee shall be the senior past chairman.

Section 2b. The COMMITTEE ON
ELECTIONS for the following year shall -
consist of the Vice Chairman in office
and two members of the Division appoint-
ed by the Vice Chairman. The appoint-
ments shall be subject to approval of the
Executive Committee, The Vice Chair-
man shall be Chairman of the Commitiee.

Section 2b(l). The Chairman of the Com-
mittee on Elections shall transmit the re-
sults of the election to the Chairman of
the Division, The Chairman of the Divi-
gsion shall then inform each candidate
{including those not elected) of the results
of the election for his office and shall
transmit the pames of the newly elected
officers to the Editor of the Journal of
Engineering Graphics for publication in
Spring (May) issue of the Journal. The
Chairman of the Committee on Elections
shall report the results of the election to
the Division at the annual business
meeting,

Section 2c. The POLICY COMMITTEE
shall be composed of three or more mem-
bers, three of whom shall be past Chair-
men of the Division. The Policy Com-
mittee shall consider all matters of pol-
icy for the Division that are assigned to
it and make recommendations to the
Division and the Executive Committee.
The Commitiee shall act for the Division
to approve or disapprove USA Drafting
Standards submitted to it by the ASEE

ag sponsor in accordance with the policy
of the Society.

Section 2d. The DISTINGUISHED
SERVICE AWARD COMMITTEE shall be
composed of the three immediate past
Chairmen of the Division., The Senior
Pasgt Chairman shall serve as Chairman
of the Committee. The Committee shall
congider as possible recipients of the
Distinguished Service Award those nom-
inees thought to be worthy of the award
because of distinguished service to the
engineering profession, the Division,
and to education., Since this award is re-



cognized also as one of the outstanding
awards of the parent society and the per-
son receiving it is hohored at the annual
dinner of the Society as a person of con-
siderable professional stature, the com-
mittee need not select a recipient in any
year that none of the nominees fully meet
the requirements set forth herein by the

Division, Thé Award shall be-based upon
the following:
(1) Purpose, To recognize and

encourage outstanding contribu-
tions to the teaching of students
of engineering graphics, descrip-
tive geometry, and other graphics
courses. '

(2) The Award. The award shall
consist of a certificate presented
at the annual dinner of the Eng-
ineering Graphics Division of
ASEE,

(3) Requirements. In order to
receive the Distinguished Service
Award a person must have made
a clearly discernible contribution
to the art and science of teaching
courges in a recognized field of
graphics in several of the follow-
ing ways of which section (e)
shall not be omitted,
{a) Success as a teacher must
be established both as to com-
petence in subject matter and
ability to inspire students to
high achievement,
{b) Improvements of the tools
of, and conditions for, teaching
Evidence of such achievement
may consist of subject matter
(textbooks, etc.); courses or
curricula; diagrams and mod-
els; laboratory and other
teaching equipment ; and other simi-
lar activities.
(c) Improvements of teaching through
various activities, including the dev-
elopment of teachers in a department
or in other schools, testing or guid-

ance programs, promotion of coopera-

tion with other types of educational
institutions or industry, development
of testing and guidance programs,
and the coordination of fields of sub-
ject matier,

{d) Schelarly contributions to litera-
ture, significant honors, etc,

(e) Service to the Division of Engin-

eering Graphics of ASEE as evidenced

{1} By regular attendance at its
meetings as an indication of in-
terest in the improvement of
teaching.
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(2) Service on its committees or
an officier with a record of de-
finite achievement,

(3) Contributions to its publications
or summer school program.

(4) Nomirations., Nominations may
be made by any member or group of
members of the Division except
members of this Award Committee.
{5) The report of this Committee
shall he made only at the annhual
dinner of the Division.

Section 3. NON-BYLAW COMMITTEES that
are necessary for the adequate functioning of
the Division may be appointed by either the

Chairman or ihe Executive Committee of the
Division, See Article III, Section 2a(7) and

Article VI, Section lb. The Chairman shall
designate the chairmen of these committees.

Article VIII
PARLIAMENTARY AUTHORITY

Section 1, The rules contained in Roberts
Rules of Order (latesi edition) shall govern
this Division in all cases to which they are
applicable and in which they are not incongis-
tent with the Consititution and Bylaws of the
ASEE, the Bylaws of the Council of Technical
Divisions and Commiitees, or the Bylaws of
this Division; in other cases the Constitution
and Bylaws of ASEE shall govern,

Article IX
AMENDMENTS TO BYLAWS

Section 1. These Bylaws may.be amended at
any annual business meeting of this Division
by a two-thirds majority vote of the members
of this Division who are present.

Section 2, These Bylaws may also be amend-
ed by a letter ballot of the members of this
Division as recorded in the office of the Soc-
iety at Dupont Circle Building, 1346 Connecti-
cut Avenue, N, W,, Washington, D. C. 20036,
mailed by the secretary of the Division; the
amendment being approved if two-thirds or
more of the ballots returned within thirty

{30) days are favorable,

Section 3. Proposed amendments may be sub-
mitted in only four ways as follows:

4. By a majority vote of the Executive
Committee.

b. By petitions to the Chairman signed
by not less than fifty {(50) individual
members of the Divigion.

¢. By recommendation to the Division
Chairmean by the Constitution and
Bylaws Committee of the Society
through the ASEE Executive Secretary

d. By unanimous vote of the Policy
Committee of the Division,

Approved - June 1967



ENGINEERING
and.

DESIGN

ENGINEERING GRAPHICS

E. W, Jacunski
University of Florida

Until recently, engineering graphics, as a sig-
nificant area of instruction in the pre-engineering core
of subjects, traveled a very rocky road - a road that
was rapidly leading it to extinction. A view-point had
arisen and is still widely accepted that basic graphics,
though necessary in engineering, was merely technical
training in drafting and a manipulative gkill - that it
could be performed by others and supplied to engineers
as needed, It was argued that en engineer need not know
how drawings are made nor have any skill in making them
~- that they would be made for him by a design draftsman
who would translate and develop the engineer's design
concepts perfectily.

This line of reasoning arose when accreditation
committees became overzealous in applying the profes-
sional ~ gcientific yardstick of the 1952 Grinter Report
with greater rigidity than the report actually intended.
Our advancing and expanding technology brought new
material and new knowledge and room for them had to be
made. In the academic re-organization that ensued
many time - tested professional courses in engineering
were either revamped into scientific conformity or
phased out of the engineering picture. In many instances
engineering departments having marginal curricula
climbed the passing bandwagon of science, contrary to
the needs of their students or the regional objectives of
their areas, As a consequence, a very small perceni-
age of their students attained the newly revampsd
educational heights. The majority, lacking academic
zeal, financial means or mental ability, ended up
frustrated as plain engineers and unqualified for the
science-minded research and development, The hungry
industrial world absorbed them and in time pressed them
into a diversity of productive molds,

When the Grinter Report condemned the traditional
"bread and butter'” type courses in engineering drawing
and descriptive geometry it made engineering graphics,
as a method of communication, a critical but controver-
sial element of engineering education. To many
administrators this was a signal to reduce their value
and to reduce the time devoted to teaching them., In
several schools it was eliminated entirely and placed
the burden of assimilating basic graphical knowledge on
the student himself either through a non-credit remedial
course or by self-education or not at all.

This de-emphagis of graphics also threw a
challenge to its loyal proponents., The entire Division
of Engineering Graphics that with the explosive
advances In scientific and technological knowledge there
wag a greater, rather than lesser, need for graphical
knowledge; that its applications on the engineering
horizons had increased rather than decreased; that not
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one course hut a sequence of courses were hecessary
to fully implement the design concept in professional -
general engineering, Through it mid-year and annual
meetings and fhrough its Journal of Engineering
Graphics it encouraged experimentation, restructuring
and revitalizing graphies in order to make it more
meaningful and an Integral part of the main stream of
thought and development in engineering education.

The conviction grew that engineering design is
central to the practice of engineering and therefore
central to engineering education. This current think-
ing is today demonstrated by new and revised texts on
engineering graphics emphasizing a creative engineer-
ing design approach at the freshman and sophomore
levels.

In many schools, administrators in engineering
education, reecalling the dull experiences of their own
days, literally stifled Its expansion along up-to-date
lines. Others became aware of the philosophy that had
been developing within the Graphics Division over the
past few years and of the advanced thinking that was
being generated and incorporated into graphies courses.
They recognized its identification with engineering
design activity and encouraged fuller development at
all levels. As a result a significant number of ener-
getic graphics educators very successiully experiment-
ed with their enginesring graphics coursges and intro-
duced the concept of engineering decision making as it
applies graphicaily and analytieally to enhgineering
analysis and design. This approach has met with
remarkable guceess at Stanford, Dartmouth, Tufts,
UCLA, Case Instituie of Technology, Carnegle Tech,
and others. This is heing done in a number of ways -
- fhieough greater use of open-end problems, through
case studies, and through design projects designed to

involve and stimulate the students in the engineering
process of decision making, The motivation lacking
in the old courses became vibrant under the new.

The Engineering Graphics Division realized that
the taeching of design in engineering education was no -
longer debatable and that new life could be infused into
graphics if its members became tutored in this new
technique of instruction. Based on this conviction its
officials decided that their sixth summer school should
be the vehicle for this purpose -- its theme "THE
DESIGN CONCEPT IN ENGINEERING THROUGH
GRAPHICS",

The proceedings of the summer schoolean be
obtained by writing to Prof. James H. Earle,

‘Department of Engineering Graphics, Texas A&M

University, College Statlon, Texas.
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Engineering design is the fundamental
function of the practicing engineer in most
areas of the profession., The engineer is re-
sponsible for providing solutions to problems
where no ready-made solutions are available,
In some cases, this becomes a tagk of sel-
ecting a combination of pieces of equipment
that will give optimum performance under a
given get of conditions. Often it is necesgary
to modify an existing design or to design a uni-
que solution with original innovations. Whether
selecting and integrating components or devel-
oping an original solution, this function can be
referred to as design.

Any new or unfamiliar device must be
presented in an understandable format to en-
able the design to be implemented, Conseq-
uently, design problems are dependent upoen
the engineer’s ability to communicate his idea,
Thus, the subject area of engineering graphics
is well suited to the introduction of engineering
design and its communication in graphical and
written form. Most engineering graphics pro-
grams are structured to involve graphical com-
nunication of concepts (working drawings and
data) and problem solving {des criptive geo-
metry). Where these are separate courges,
it is very easy to organize them to center
around design projects while covering funda-
mentals.

Design can be categorized into two bagic
areas that will relate to each course - (1} Sys-
tems design and (2) Product development.
Product development, being more specific, in-
volving hardware and structural analysis sol-
ved by vector graphics, is more applicable
for inclusion in descriptive geometry. On the
other hand, elementary systems analysis and
design can be integrated into the first basic
course covering engineering communications,

Asg applied to engineering graphics, sys-
temsa design is considered to be the study of
local field problems that include the integra-
tion of several areas of study that must be con-
Sidered by the student. These problems should
be sufficiently simple to not discourage stu-
dents while introducing them to the total con-
siderations of a systems problem.

The Engineering Graphics Department
of Texas A&M University has structured its
courses {0 encompass systems design and
product development ag integral parts of two
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DESIGN PROBLEMS IN
SYSTEMS ANALYSIS

by James H, Earle

graphics courses, Kack course meets six
hours per week in three two hour periods.

Classes are randomly assigned to four
man design teams with the teams being di-
vided equally among three of the problems,
A team approach exposes each student to the
advantages and problems of working with as-
sociates and organization of effort, Teams
are excused from class for four, two hour
periods at intervals throughout the semester
as shown in Figure 1. This allows each team
a total of 32 man hours per project, Teams
are encouraged to budget their work within
this time allotment as part of the problem,

PERIOD 2 PERIOD 3

PERIOD |

Week 2
Week 4
Week 6
Week 7
Week 9
Week 11
Week 12

Week 13

Week 16

Week 17

Figure 1 Schedule for Systems Desgign
Problems

Problem Selection

Problems were selected to familiarize
the student with the broadness of problems
encountered in the engineering profession
while limiting assignments to the scope of his
engineering background. Assignment of pro-
blems that required the collection of data and
field information have proved most effective
in involving teams in real projects. These
problems are grouped into the following gen-
eral categories: (1} Yeasibility Study, (2) An
Experimental System, (3) Planning for the
Future, and (4) Modification of an Existing
Facility, 1 These problems are given below:



1. FEASIBILITY STUDY - Swimming Pool

Analogy: A common engineering-manag-
ement problem ig that of plant location in a
given area. An analysis must be made of the
company requirements, community require-
ments, and the mutual benefits derived by
each prior to execution of the final plans,
Engineering problems must be studied con-
currently with management problems. FPre-
dictions are made on the available informa-
tion whether from like situations previously
tried or from entirely unproven critieria.

The study of the needs of a swimming
pool and the prediction of its success will
provide an experience in a problem related to
an engineering-management feasibility study.

SWIMMING POOL

Problem: Assume that a group of students
wished to construct a swimming pool on your
campus that would be self-supporting. Your
team is commissioned to determine the feas-
ibility of this venture,

You musgt determine the general cost of
the pools, the area and students they would
serve, their locations, the optimum number

(if more than one) and the equipment neces-
sary. Consideration should be given to pro-
viding protection from cold weather. Deter-
mine a system assessing those using the pool
in order that it will be economically sound.

Give a general layout showing the loca-
tion of the pools with drawings to explain your
plan and significant details. Pregent your
final decigion of the feasibility of this project.

2. AN EXPERIMENTAL SYSTEM - An ideal
Instructional System

Analogy: Today's engineer must be able
to adapt available designs and components into
a composite usually referred to as a system.
Highly sophisticated and unique designs may
be achieved through a combination of indepen-
dent mechanisms,
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The design of an ideal instructionzal sys-
tem will require consideration of a combina-
tion of units to obtain a single chjective.
Thinking must also extend to psychological
and environmental needs,

AN IDEAL INSTRUCTIONAL SYSTEM

Problem: Your team has been assigned
the responsgibility of developing an ideal class-
room for providing the most effective and ef-
ficient instruction possible. It is possible that
you will revise the total approach to instruc-
tion to be compatible with an experimental en-
vironment,

Determine the optimum class size, the
room layout, lighting requirements, choice of
furniture, and other factors of this type that
affect environment. Considerable study should
be devoted to the development of a visual aids
console that would incorporate the latest pro-
jectors, recorders, and devices usged in the
instructional process. Suggest how this con-
gole could be used effectively in a usual class,
Provide a means for using all of these visual
aids with the minimum of effort on the teach-
er'ts part.

Prepare the necessary drawings to ex-
plain your system. Make an egtimate of cost
for the entire sysiem,

3, PLANNING FOR THE FUTURE - Football
Stadium

Analogy: Engineering problems require
that much consideration be given to fomorrow's
needs in order to allow for an expandingpopul-
ation and technology. The economic survivial
of entire communities and cities will be de-



termined to a great extent by today's designs.
Lack of foresight could result in inadequate
facilities and systems necessary for normal
modifications, expansions and development,
The engineer must be prepared to utilize his-
torical data as a basis for extrapolation of
future needs prior to the employment of the
more conventional engineering sciences,

The modification of a football stadium to
meet the needs of tomorrow will necessitate
the student to project his thinking to the pre-
" dicted needs of 1978, He must analyze space
requirements, population increases, and ve-
hicular peeds,

s
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FOOTBALL STADIUM

Problem: Your team has been commis-
sioned to study your present stadium to de-
termine its adequacy for 1978. Your con-
cern must be with the total problem including
stadium capacity, modification of the struc-
ture, parking and access to major traffice
arteries,

Consider the possgibility of portable seat-
ing, sheltered seating, visibility of the field,
aisle sizes and exit locations.

Give your recommendations concerning
(1) leaving your present siadium as it ig, (2)
modifying and expanding your stadium, or (3}
planning an entirely new stadiurn,

4. MODIFICATION OF AN EXISTING
FACILITY - Parking Area

Analogy: A major problem confronting
engineers ig the routing and management of
traffic flow whether it is pedestrians, vehicles,
or products, Considerations must be given
to a wide range of areas, with alternate sys-
temg for augmentation in case of emergen-
cies. City traffic flow affects the socio-eco-
nomic welfare and well-being of the majority
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of the nation. The solution of this complex
problem requires that the engineer have the
capacity to interact with other professionals
in law, politics, social areas, and medicipe.

The problem is constructed to introduce
the freshman student to the many complexi-
ties of this type of engineering design.

PARKING AREA

Problem: Select a parking area on your
campus that is not effective as it is presently
being used. Analyze this situation to deter-
mine the reasons for inefficiency and weak-
ness of design,

Prior to suggesting a design modification
investigate how the parking area is used and
by whom. Your team may suggest an improved
system of issuing permits to improve its util-
ization., Study possible layouts for better uiil-
ization. Traffic flow into and out of the area
should be analyzed for improvement, Study the
possibility of enlargement of the area to im-
prove capacity and function. Determine a
reasonable parking fee to support additional
expenditures.

Problem Specifications:

The four man design teams were requir-



ed to approach their problem with congidera-
tion for the total problem. This involved an
evaluation of needs in a number of areas-(1)
gocial needs, (2) human factors, (3) legal re-
quirements, (4) economy, and (5) engineering
principles, Figure 2. Routine data that would
be required by most teams was provided in the
form of handout sheets to reduce the expendi-
ture of time in obtaining this data. Informa-
tion of this type was, population figures, foot-
bail attendance records, number of cars re-
gistered, and etc.

Fach team was required to prepare a
written report incorporating the necessary
presentation of data and drawings to fully ex-
plain their solution. Preliminary sketches and
developmental work was included in the app-
endix to outline the evaluation of team designs
from its conceptualization to finished form.
This report emphasized the importance of
graphics as a means of supplementing the
written report in communicating complex
problems,

FACTORS

Each team was required to give an oral
presentation of their solution before their
class. Communication and explanation of
team solutions to a live audience necessitated
the application of graphical methods to prepare
visual zids o present concepis and design
gsolutions.

Resulis:

Systems problems provided an excellent
medium for relating the student to the broad-
ness of engineering and the relationship of
engineering graphics principles to the design
process, Team projects provided a realistic
gituation, that established a tangible need for
the fundamentals of engineering graphics which
made course content more meaningful.

System design problems required that
most of the team's effort be devoted to the
identification of the problem needs andthe
collection of pertinent data and information.
Since local field problems were used, ieams

ENGINEERS
MG

Figure 2 The systems design problém is re-
lated to many overlapping areas
of study



could obtain most of their information from
the problem site, Space requirements, traffic
flow, and environmental needs affecting the
problem could also be obtained from on-the-
gite surveys and observation,

The breadth of the team problems extend-
ed beyond the domain of conventional engineer-
ing to inmclude related, non-éngineering discip-
lines, This overlap into other areas emphas-
ized the need for a generalized education sup-
plementary to technical areas of study. Con-
clusions of a team's project effort may have
indicated that there was no need for a design
as assigned, or else, no feasible solution that
would be economically practical. The form-
ulation of a supportable conclusion through an
independent analysis of background informa-
tion, whether positive or negative, is a méajor
responsibility of the engineer, Many unsolved
engineéring problems, such as water and air
pollution, require the same degree of study
and analyeis in reaching the optimum relation
ship between variables affecting the problem.

Team reports were better prepared and
illustrated than are most reports prepared
for an English course. This was due to the in-
terest factor of teams involved in realistic
problems affording an expression of student
ideas related to his major interest of engin-
eering.

The final team presentation of their com-
pleted project provided a valuable experience
in communicating ideas, concepts and solutions
in an organized fashion., The importance of
visual aids and graphical presentation of in-
formeation became apparent. Teams were
very competitive in all phases of their pro-
blems, but this was particularly noticeable in
their presentation. Presgentations stimulated
many questions and ideas from the class which
required the presenting team to defend their
solutions with facts. Figures 3 and 4 illustr-
ate student presentations being taped for fut-
ure showings on closed circuit TV,

Conclusions:

Recent emphasis has been placed on (1)
generalizing engineering education to include
more humanities and liberal offerings dealing
with social needs, (2} the involvement of the
student in projects that require creativity and
innovations rather than problems with single
solutions, and (3) improvement of the engin-
eer's communication process. 'The systems
design problems described here have proven
to be effective in achieving these objectives
while strengthering the fundamental principles
of engineering graphics, These problems are
typical of the type that can be assigned as an
introduction to systems on the freshman level,

Figure 3 A student presents his solution to
a panel of engineers and the entire
clags, Presentations are taped for
future showings on closed circuit
television

Design oriented problems are practical
assignmenrnts in any size engineering graphics
program. Over 900 students were involved in
this systems approach during a single semester
with no difficulty. Classes varied in size from
30 to 60 students,

Figure 4 Graphical methods are necessary
to effectively present engineering
concepts



Engineering graphics cowses can be
structured to provide traditional fundamentals
while offering experience in solving engineer-
ing design problems, report writing, and oral
communication. No course can offer a higher
interest stimulant fo the freshman engineer
while exercising his talents in as many areas
as engineering graphics,

1Earle, J.H,, Cleland, S, M, , Oliver, J. P.,
Stark, L., E,, Mason, P, M, , Bardell, N. B.,
and Guerard, M. P., ENGINEERING GRAPHICS
AND DESIGN PROBLEMS 2, Addison-Wesley
Publishing Co., Reading, Massachusetts, 1968
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COMPUTER GRAPHICS

by

Giles L. Ross
Aggociate Professor
Process Engineering
General Motors Ingtitute

"Computer Graphics'" can quite logically be
presented in the theme "The Future of Graphics."
Computers are very much a part of the future of
graphics., No attempt will be made here to sharp-
ly define "Computer Graphics.”" The term has
varying implications and connotations. It is used
often to refer to an emerging technology described
as "Computer", "Graphic Datz Processing', or
"Real Time Man/Machine Communications.” All
three terms will be used in this paper, and the
term "Computer Graphics" will be used to discuss
what is more appropriately termed "Computer
Displays.™ Graphics implies a picture, and may,
therefore, be limited to something other than
alphanumerics. This paper will be developed in
four major parts:

Role of digital computers to date
Graphic devices now in use
Bottlenecks in Computer Graphics
New developments and a look into the
future

£ g0 o

ROLE OF DIGITAL COMPUTERS TO DATE

Up to the present time, the digital computer
has been usefully employed as an analysis device
for rapid solutions of well structured problems.
Nearly any kind of data that can be expressed in
words and numbers can be input and processed by
digital computers.

Success of computer applications in many
fields of engineering and science are well known
and will not be elaborated hers. However, the
use of the computer has been limited to the ability
of the user to express his problem. Yet, there
are 23,000 general purpose computers in use
today compared to only 100 fifteen years ago.

Not all engineering data are efficiently
expressed in terms of letters and numbers. Craphs
and drawings are more natural expressions for
many situations. Engineers rely on graphs; sketches
are used to visualize jdeas, to develop concepts,
and to communijcate information to others. GCraphics
ig the principle language of design., The role of
the digital computer to this date has been limited
by ils ability to communicate in both directions
with graphics.

To date, there has been graphic output from
computers, bui very little input and the ouiput has
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been In haich mode as have other kinds of output.
Printer graphics of bar graphs and charts in
business applications have been common s have
X-Y plotter line drawings for engineering problems,
The vge of 35 mm film recorders on Cathode Ray
Tubes in batch mode is prevalent and is essentially
computer graphice as it exists today. There are no
sericus technical problems with film recorders.
They operate satisfactorily, but are expensive.

GRAPHIC DEVICES NOW IN USE

Besides the computer itself, graphic data
processing equipment fall into two categories:

1. OCutput devices
2. TInput devices

Output devices are further advanced and in
far wider present usage because there ig more
need for graphic output, Basic types of graphic
output devices Iin use today include:

Printers and Typeseiters
Plotters

Drafting Machines
Cathode Ray Tubes

While printers and typesetters are nermally used
for alphanumeric oufput, they can be adapted for
certain special types of graphic displays, and are
therefore included in this discussion., Printers are
the oldest type of graphic output device. They can
produce 18" wide output and in any reguired length.
Special characters can be substituted for alphanu-
merics to achieve some degree of flexibility.
Wider drawings are made by taping sections to-
gether. One prinier operates 600 lines per min-
ute, using a standard 48 character chain,

Typsetters utilize special type slugs added to
character chains of printers to provide a wide range
of graphic capability at low cost. Various sets of
type chains can be easily interchanged for flexibility
A typical machine with 120 character chain operates
at 272 lines per minute, There are various ways of
utilizing the computer to prepare ouiput for printers
and typesetters.

X-Y Plotters are normally used off line. The
computer prepares magnetic tape, punched paper
tape, or punched cards which are fed into the plot-
ter. Normally a digital to analog conversion unit



feeds pulses o a pen mechanism moved over the

paper. Accuracies, speeds, and sizes of plotters
vary, but typical accuracies of + .050" and speeds
up to 200" per minute are found in sizes 10 x 50"
to 40 x 60".

Special computer programs can be used to
prepare complex drawings with plotters. Subroutines
of the computer programa could confain formats of
commonly used standard drawn shapes.

Drafting machines are currently in use for
producing highly accurate drawings. Drawings up
to 6 x 20' are being produced to accuracies of
+.,003 at 200" per minute. One or more pen colors
are under control of the operator. Usually run off-
line from punched paper Numerical Control Tape,
these devices are expensive. Depending upon size,
accuracy and accessories, cost is $25, 000 to
$150,000. Drafting machine accessories include
printing heads, multiple turrets and various options
in control circuits. Small special purpose computers
can be attached to drawing machines to provide
flexibility in data manipulations before it is actually
drawn. Examples are scaling and rotating data,
Prafting machines can be fitted with line scanning
or line following devices to operate in reverse.
That is, from a given line, the machine produces
the drawing ccordinates which define the line.
Extensive development effort is underway in beth
drafting machines and software programg for them.

There are two major types of display units
which can be used for computer output. Both
utilize Cathode Ray Tubes. One type of Cathode
Ray Tube displays only alphabetic, numeric or

special characters. The other type includes a
Cathode Ray Tube which can display line drawings

and alphanumerics at random positions on the scope
face. The latter is, of course, more flexible and
more costly. Images are displayed on the tube as
a series of points and lines, Normally, the
Cathode Ray Tube is operated on line with the
computer. Its advantage, in addition to providing

a graphieal display, is its speed of operation.

The main components of a Cathode Ray Tube
system, whether alphanumeric or line drawing,
are the Cathode Ray Tube and circuiting for
accepting computer - generated digital commands and
converting these commands to analog drive signals.

The Cathode Ray Tube is fundamentally an
analog device similar to the common television
tube. However, different scanning patterns are
used. Digital X and Y coordinates are converted
to analog drive voltages using linear scales. These
voltages are used to focus a beam of electrons on
the face of the tube. Some Cathode Ray Tubes
also accept digital intensity values which are
converted to analog voltages to control brightness
of the light spot.

A regeneration of the beam at the rate of 30
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to 50cps is required to prevent flickering of the
image on the tube face caused by phosphorescent
coating used in the tube having low persistance.
This regeneration of the display on the tube face
can be accomplished by repetitive signals from the
computer or a display buffer between the computer
and the Cathode Ray Tube. Utilizing a buffer
releases the central processor for other work
except when a change in the display pattern is
generated. For multiple console applications, the
buffer approach is desired.

Cathode Ray Tubes fitted with light pens or
voltage pencils can be used as input devices. The
light pen is photosensitive., When the light pen is
energized and senses light on the tube face, the
interfacing computer or display processor identifies
the item pointed to by reaching an address in the
processor, Indieating coordinate positions with the
light pen is more difficult. The computer musi
follow the movement of the user by displaying a
symbol and moving the symbol to new pencil loca-
tions on the secreen,

The voltage pencil generates direct X and Y
coordinate data when the pencil touches the tube
surface. Voltage pencils cannot see light; it is
difficult to correlate voltage pencil to the display,
therefore, some technique is required to determine
the location of the Cathode Ray Tube beam and the
voltage pencil. Hardware circuits to accomplish
thig are available and eliminate extensive software.

The light pen has been popular fo date be-
cause of its simplicity. However, the application
of the two types depends upon specific needs. TFor
example, the light pen cannot pick up a dark part
of the screen, the voltage pencil can, Function
switches on a keyboard are integral parts of in-
put systems with either light pens or voltage
pencils. Pressing one or several function switches
ag the operator Indicates an element on the display
tells the monitor computer program what action to
take.

Other types of input devices are Film Scan-
ners, Printed Circuit Tablet Devices, Analog to
Digital Data Converters, Optical Line Scanners,
et cetera, Much development work is being done
on these devices. However, at this time, direct
graphic input is not 'a reality and punched cards
represent the most common input medium.

BOTTLENECKS IN COMPUTER PROGRAMMING

A serious obstacle to efficient commuaication
with a computer has been the batch mode of oper-
ation. Turn-around times of evén one hour less
are unpatural and awkward for the user. It is
necessary that there be a rapid interplay of infor-
mation between user and compuater, In other words,
man must control the machine at his own pace,



Time - ghared use of computers is the key to this
problem,

Another bottleneck has heen computer mem-~
aries and data retrieval systems. Speed, and
thereby cost of data retrieval must be controlled,
Low - cost, high-gpeed memories are required to
maks computer graphics economically attractive.

LB.M. now offers three times as much disc
pack memory as it did a few years ago for the
same price. New, exotic types of information
storage in computers (film chips) will further cut
memory costs,

Software programs to manipulate graphic
data need to be developed. General purpose pro-
gramg such as FORTRAN, ALGOL, MAD have
been successfully used by engineers in problem
solving when the problem is well formulated,
However, for graphical analysis, the languages are
clumsy. In the future, it will be necessary for
the user to communicate in languages most natural
to him -- in this case, graphics. Graphics is by
nature ah assembly of elements related in such a
way that complex (associative) data structures are
important. Software languages for easily establish-
ing complex data structures are not available.

Graphic input to a computer continues to be
the major hardware and software development area.
At the present time, most data are input from
digitizers or created by software programs,

Lack of standards is causing waste in Com~-
puter Graphics. There Is a great proliferation
of graphic devices, Many systems utilize a form
of the Cathode Ray Tube for output with the light
pen attachment for input. Yet, fairly elaborate
combinations of equipment can be built up at the
terminal -- all from the same manufacturer.
Computer manufacturing has achieved a higher
level of standards than graphic components, Thus,
you cannot readily buy an 8/360 computer and
attach another manufacturer's Cathode Ray Tubes.

NEW DEVELOPMENTS

New computer hardware and peripheral de-
vices, operating in real time plus improved
software programs, will allow the digital compu-
ter to be used in solution of complex design
problems. The restriction of slow man~-machine
communication will he alleviated. Most experts
regard time -gharing use of computers as the
most significant current development. Time - ghar~
ing infers capabilities of remote computing and
maulti - access. It fundamentally involves the
connection of a number of remote input stations
to a central computer. Remote stations can be
either teletypewriters or graphic consoles, where
data can be entered and received,
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It is the graphic display console, the Cathode
Ray Tube, with its light sensitive pen which allows
graphical communication not restricted tc a set of
alphabetical, numeric or special characters. The
designer may identify elements on the scope face
and the computer can display graphical information
for interpretation., Drawing directly on the scope
face continues to be a poorly structured problem,

A complete graphic daté.—processing system
has the foloowing three capabilities:

1. Accept information in graphic form,
convert it to digital form, and store
it for random access.

2. Make the stored information available
in graphic form for manipulation
and at the same time remember the
original information.

3. Reconvert digital information back
to graphics and record.

The main elements of one such system are a
film scanner, a film recorder, and a display unit,

The film scanner is an input device that
scans microfilm images and transmits them in
digital form to computer storage. Images are on
35mm film., Four (4) million addressable points
are identified on the Cathode Ray Tube plots as
Yon or off" or above or below 2 determined light
intensity. Special programs are written to inter-
pret the images.

The film recorder is an output unit which
receives information from computer storage in
digital form and records it in graphical form on
mjcrofilm. The recorder alsc containg a character
generator that can print alphanumeric characters
at high speeds -~ up to 20,000 lines per minute
and 20,000 pages per hour.

The display unit presents instantaneously a
graphical image of digital information in the com-
puter, By moving a light-pen over the screen,
the operator can modify lines, delete lines, add
points, et cetera. A keyboard can be used to in-
put data or, with special programming, make
manipulations.

In actual operation, drawings previously
photographed are manually modified at the display
unit. Then the resulis (modified digital information)
are again recorded on microfilm and printed,
Enlarged coples of the image replace the original
drawings, The entire process may occur in a
matter of minutes.

THE FUTURE

Advances in technology have created new



requirements for managing design information.

The complexity of our products is reflected in

the interrelationships of different drawings,
Associative data structures and multipie graphie
display consoles will be required for manipulating
information in the computer graphics system.
Associlative data structures represent a mechanism
for handling input-output operations on an 8/360.
They are constructed in such a way as to achieve
flexibility of data manipulation.. For example, an
associative data structure can produce dynamie
output if just one of the data blocks are incremented,
because data blocks are linked (associated) to any
number of interrelated data lists.

Applications programs will be required- which
can manipulate input or output to the user's needs
at any graphic console. However, controls must
be developed to prevent all users from having
access to all information. Privacy of data storage
involves both security and catastrophe.

Although the use of line drawing displays in
time sharing computer systems is largely experi-
mental, there is little doubt that such usage will
accelerate in the future, A recent study by
Harvard Business Review estimates that by 1973
22% of computer hardware expenditures will be
for graphic input/output devices,

The mogt valuable application for computer
graphics {n the future will be in Design. Design
is essentially a process of synthesis and subsequent
evaluation -- an iterative process requiring com-
munication with the computer. The biggest pay -
off in terms of dollars saved through computer
graphics will come to those who apply computer
graphics in design areas where the problem can
be readily identified and structured to the graphic
system,

This new technclegy has its implications for
educators in Design, also. In the future, design
gtudents will be relieved the tedium of routine
‘projection and computation. Craphic display consoles
will supplement slide rules as tools for creative
expression, TFar more complex modeis and systems
will be created in classrooms as more time becomes
available for creative thinking. The challange to the
educator is to blend the computer into the educa-
tional process without enslaving the student to
previougly defined routines. To become a sound
learning experience, the computer graphics consoles
must be ustilized to enable the student to converge
upon solutions based upon all of his prior knowledge
and skills, Further, the graphic console will make
the entire pedagogical process a more personal
affalr, providing the most effective teaching ---
that which is tailored to the needs and abilities of
the individual,
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The egsence of the constructions.

There are problems of plane geometry
that depend on the possibility of constructing
a triangle, similar to a given one, whose
vertices lie on parallel lines which start
from the vertices of another given triangle,
And so there are problems of spatial geome-
try related to the construction of a tetrahe-
dron, similar to a given one, whose vertices
lie on parallel lines which start from the
vertices of another given tetrahedron, This
article reports our solution to these two par-
ticular constructions; the next one will review
their application to special sections of a tri-
angular prism of the space of three dimen-
sions and of a quadrangular prism of the space

of four dimensions.

D*t

TWO REMARKABLE
CONSTRUCTIONS

by Dr. Prof. Luisa Bonfiglioli
Technion, Israel Institute
of Technology

The First Construction.

Given any two triangle_s ABC, D*E*F *;
it is required to construct a new triangle DEF,
gimilar to D*E*F*, whose vertices D, E, F
are connected to the corresponding vertices
A, B, C of ABC by means of parallel lines.
On the base BC, of the given triangle ABC,
draw a triangle CGB similar to the second
given triangle D*E*F* {Fig. 1) and intersect
the line BC at R, R* with any arc of circle
pasging through G and A, Through R draw
the line m which is inclined towards the line
BC according to an angle equal to angle GRA
=,

Intersect m at Q with the line AR#< and at E,
¥ with the parallels to A.R* which pass re-

spectively through B and C. The triangle AEF




is similar to D I F therefore if we agsume

the point A as the vertix D this is the required
triangle.

indeed, the triangles QAR and R*GR are simi-
lar because: angle ARQ = angle GRR*=ang1e
ARC + a; angle R*AR = angle R*GR (as angles
inscribed inside a same arc of ciréle) and
therefore angle AQR = angle GR*R.

it follows: GR:AR = RR*:RQ.

The two new triangles GRB and ARE are also
gimilar because: Angle GRB = Angle ARE and
GR:AR = RR :RQ = BR:ER.

Consequently: angle BGR = angle EAR and
GB:AE = BR:ER.

Analogously, the triangles GRC and ARF are
similar because: angle GRC = angle ARF and
GR:AR = RR*:RQ = RC:RF. Therefore: angle
CGR = angle FAR and GC:AF = CR:FR. It
follows that angle CGB = angle CGR-angle
BGR is eciual to angle FAF = angle FAR -
angle EAR and GR:AE = BR:ER = CR:FR =
GC:AF Q. E.D.

The ratio ¢ between the lengths of BC and EF
depends on the location of the point R on the
line BC; it is worthwhile showing how to locate

R according to a known given value of g.

Because of the proportion GR: AR =GB AR =

GC:AF = CB:EF we deduce that GR:AR must
be equal to g and therefore R must lie on the
locus of the points whose distances from G

and A have a constant ratio equal to g.

..,
2
i

This locus is a circle determined by that of its
diameters, which lies on the line AG and
whose ends X and Y are the two points that
divide the segment AG according to the ratios:
GX/AX =g and GY/AY = 0, (Fig. 2)

This circle generally intersects the line BC

at two different points, therefore there are
two triangles satisfying our request; they are
equal but their location is different.

When the radius of the circle RGAR* increases
until infinity, the circle degenerates into two
lines; one is the line AG and the second is the
line at infinity. Accordingly R moves to in-
finity and R to U. It follows that AT gives
the direction of the projecting lines and, be-
cause: Lim R-=+#) GR/AR = Lim{R-==)GR/AG
+GR = Lim{(R-=«) 1/AG/GR + 1 =1, the tri-
angle AEF is equal to GBC. Therefore it can
be constructed by intersecting the projecting
lines through B and C with suitable arcs of
circle whose center is A,

When R moves to the point T, whose distances
from A and G are equal, the ratio GT/AT is
again equal to one and also in this case the
triangle AEF is equal to GBC and can be con-

structed according to the general constructiion

The Second Congtruction.

Given any two tetrahedrons ABCD and
Mok kok
EF G H . Itis required to construct a new

R
tetrahedron EFGH, similarto E F G H , so

that the lines connecting A with E; B with F;




C with G; D with H are parallel,

As the problem is a spatial one the given data
and the proposed solution are worked out by
exploiting the method of orthogonal projections
In the frontal projection of ABCD (Fig. 3)draw
perpendiculars B_L D2M2 to the edge A.ZCZ,

2727
from BZ, D2, and in the frontal projection of

Mo sk

Er G’Fqu draw F2N2,
to Esz. Owing to the location of the tetra-
hedrons the horizontal projection of B2L2,

D2M2 coincide with BICI;
Blchl gives the true value of the angle be-

HZO2 perpendiculars

ClD { and the angle

tween the skew spatial segments BL and DM,
(See figure 4 which gives the pictorial view
of the solved problem;the edges AC, EG are
assumed coplanar and their plane is used as
Frontal Projection Plane F. P. P,)
Analogously the angle FF. G H1 is equal to the

171
angle between the skew spatial segments FN,

HO; in addition ¥ E, = FN and G1H1 = HO
as well as BlCI = BL and ClDl = DM,
E‘1=G
AyEC,
5 H, B, o

Fig. 3
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Furthermore: A.2L2; L2M2; M2C2; E2N2;
N202; 02G2 are equal to the corresponding
spatial segments AL, LM, MC; EN,NO, OG
and (See figure 4) BB2 = FF2 and DD2 = HH2
because the segments BF and DH are parallel
to F. P. P. and also BBz, FF2’ DD2, HH2
are all perpendicular to I, P, P, Moreover
BZFZ and D2H2 are parallel as projections of
parallel segments. _
The orthogonal projection of the segments LB,
BD, DM on a plane &, perpendicular to AC, is
a triangle B'C'D' equal to the given triangle
Blchl of figure 3 and the orthogonal pro-
jection of the segments NF, FH, HO on a plane
B , perpendicular to EG, is a triangle F'G'H'
equzl to the given triangle FlGlHl' The pro-
jections of the points B2,D2 are two points
B'z, D'2
the F'. P, P. and o and the segments B'B'

of the line of intersection between

are respectively equal to BB2, DD22
and perpendicular to the segment B'ZD'Z.
Analogously: F'2, H"z lie on the line of inter-
section between the F. P. P. and 8 ; F'HF!

1 1
H'H 2 are equal to FFZ" HH2

I r 3 1 1 4 -
ular to F 2H 9" If the line F 2H 9 is trans

1
DD2

2J
and perpendic-

posed until it coincides with B '2D'2_ and G!
coiancides with C' the mutual location of the
triangle B'C'D' and the transposed point F';
as well as D' and the transposed point H' lie
on lines parallel to the line B! D', and all the

272
segments B'B_'2 , Do F'F'z, H'H'2 are

perpendicular to B'2D2‘ 9°
This last configuration can be easily cbtained
by applying the '"First Construction" to the
given triangles B1C1D1, FlGlHl {Fig. 5a) in
such a manner that 1P/1C11 = BlDl/Fl/Hl
(For the sake of simplicity, points such as
R, R*, are denoted by means of namerals 1,
1*; 2, 2. expressing the sequence of

the constructions).



Fig. 4

Project the points Bl’ Dl’ Fl' H1 perpendi-

cularly on the line C 1" and denote them with

1 1 1 1 !
B,D, F, H., On the vertical line (Fig. 5h)

plot segments AL, LM, MC equal to A2L2,

L2M2, M202 of figure 3 and on the perpendi-

culars to AC, through L and M plot segments
LBl, MD1 equal to the segrents ClBl, ClDl

of figure 5a. The figure 5¢ is similar to fig-

ure 5b but the segments ENl, Nlol, OlGlare

equal to the segments E_N,, N, O OZGZ of

1.1 1 % 27 272
figure 3 and N"F, O H which lie on the per-

1
pendiculars to EG1 passing through N, O1

1

1
are equal to C_.F~, C.H of figure 5a.

1 1

Gy

1 :

i gt L B B5

M e
Fig, 5b

The triangles ABIDI, EFlHl are therefore

90 EF2H2 of fig-

ure 4 and now they must be adapted to each

equal to the triangles AB 2D

other in such a manner that the lines BlF1
and DlH1 are parallel.

This can be accomplished by using the "First
Construction! but in order to speed up the

graphical work we can trace the points E, Fl,

Hl, G1 cn a superimposed transparent sheet
which is successively transposed on figure 5b
so that E coincides with A. Then the {racing
paper is rotated around E until the lines BlFl,
D]’H1 are seen as parallel lines. The exact-
ness of the constiruction can be improved if we
previously draw in figure 5b parallel iines
through Bl, ZD1 and we adapt the points Fl,Hl
on parallel lines. Anyway the line s, which
connects the point C of figure bb (which is seen
through the transparent sheet) with the point
Gl is not generally parallel to the lines BlFl,

1
DlH whose direction is denoted by d

It follows that the line 81 forms a cer%cain
angle with the parallel to dl passing through
C. This angle's direction can be clockwise or
the opposite one; e.g. in figure b the direc-
tion is counter-clockwise. The reason for
which s, is not parallel to d_ is that the size

1
S
of ¥ F G H doesg not fit the size of ABCD.
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Therefore it must be enlarged or reduced,
gimilarly to itself, until the lines similar io
Sy and dl coincide,

This implies the repetition of the previous
graphical operation several times; but also
this work can be speeded up, as follows: first
of all construct in figure 5a the triangle CIF2H2
which is related to R at infinity.

On the line E1 of figure 5c1(the segment E1 =
r H1 of figure 5a) plot a segment E2 eqgual to
BlDl of flgulre 53é and diminish EG so that:
El:E2 = EG: EG™.

Plot the segment EG2 on any line, starting
from E, and on it plot the points Nz, 02, S0
that: EGz:ENZ:EOZ:E2 = EGl:ENl:EOI:El.

2
On the perpendiculars to EG , starting from

2
N and O2 plot segments equal to C1F2, ClH2

of figure ba and on the perpendiculars to AC,
of figure bb, plot segments equal to CIBZ, ClDz.
Trace the triangle EFQH2 on a transparent
sheet, transpose it on the figure 5b and rotate
it around E, which coincides with A, until we
o7 Sz which, in this case,
form an angle whose direction is clockwise.

get the new lines d

Because the direction of the angle 4,8 is op-

1°

posgite to that of the angle dzs2 we deduce that

the point R, suitable to the solution of our pro- -

blem must lie between infinity and the point 1,
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Another construction, at random, numerated

3, gives an angle d congiderably small and

3°3
whose direction is opposite to that of angle

dlsl; thervefore the appropriate R must lie be-

tween 1 and 3 very close to 3; it is denoted by 4

Incidentally; the angle d555 corresponding to

the location of R coinciding with T has a direc-

tion always opposite to that of angle dzsz.

= 54 with an

arc of circle whose radius is equal to EG and

Finally (Fig, 5b) cut the line d

whose center is A, So we get the true location
of the edges AC, EG and the two orthogonal

projections of the solution can be completed
(Fig. 6).

Dr. Prof, Luisa Bonfiglioli
Kiriath Bialik, August 14, 1967.

Fig, 6
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FIVE TESTED TEACHING AIDS;

FOR ENGINEERING DRAWINGE

BY CARL L. SVENSEN AND WILLIAM E. STREET

FOR USE WITH ANY TEXT OR NO TEXT

— 1

DRAFTING PROBLEM LAYOUTS

SERIES D, REVISED 1962

Work sheets covering Vertical and Inclined Lettering, Sketching, Use

of Instruments, Engineering Geometry, Scales, Orthographic Projection,
Revolution, Auxiliary Projection, Sections and Conventions, Isometric,
Oblique, Pimensioning, Developments, Intersections, Screw Threads and
Studies of Points, Lines, and Planes.

100 Work Sheets, 8 172" X 11" $4.00

DRAFTING PROBLEM LAYOUTS

SERIES C , REVISED 1964

Work sheets covering Vertical and Inclined Lettering, Sketching, Use of
Instruments, Engineering Geometry, Scales, Orthographic Projection,
Revolution, Auxiliary Projection, Sectional And Conventions, Dimension,
ing, Screw Threads and Bolts, Isometric, Oblique , Perspective, Develop-
ments, Intersections, Working Drawings.

95 Work Sheets, 81/2" X 1" $4.00

LETTERING EXERCISES

A DIRECT METHOD - NEW AND INTERESTING

Vertical and Inclined Lettering with eight sheets of extra problems.
20 Work Sheets, 81/2" X 11" $1.50

VERTICAL LETTERING EXERCISES

Vertical Lettering with instructions
6 Work Sheets, 8§1/2" X1 " $0.60

INCLINED LETTERING EXERCISES

Inclined Lettering with Instructions
6 Work Sheets, 81/2" X 11" $0.60

WRITE FOR EXAMINATION COPY OR ORDER FROM

Prepare your own problem book

W. E. STREET by selecting your drawings from
ENGINEERING GRAPHICS DEPARTMENT these books in quantites of 25
LOUISIANA STATE UNIVERSITY or more of each layout,

Allow 90 days for order.
BATON ROUGE, LOUISIANA 70803
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/Barnes & Noble/

 « Engineering Descriptive
Geometry

78 Examples with Complete Solutions. 139 Problems ineluding
Answers or Suggestions. Diagrams Drawn to Scale on Cross-
Seetion Paper.

by Steve M. Slaby. ““The style is simple and uncomplica-
ted. It is geared to the needs of the average college student
and is well organized. Drawings are unusually clear, unclut-
tered, and admirable in every way. . . .It would make a wel-
come addition to the shelves of the high school teacher of
solid geometry.”--Mathematics Teacher

“Presenting the basic principles of descriptive geometry
in clear, annotated pictorial representations followed by
graphic examples.”’=Science News L etter

Paperback $2.50

,« Engineering Drawing

Basic Principles and Rules with Problems & Tables

ASA Standard Drawings & Drafting Room Practice

by Lombardo, Johnson, Short and Lombardo. **The purpose
of this text is to provide a comprehensive, practical guide
that will aid the student to master the essentials of engi-
neering drawing. The text is designed to introduce him to
develop working skill and efficiency.’’--Design News

**Should prove useful not only to the student, but also to
the engineer wishing to refresh his memory on a particular
point.”’—-Engineering Journal

: Paperback $2.50

/. Technical Writing

A Goide te Monuals, Reperts, Proposals, Articles,

ete,, in Industry & the Government

by Richard W. Smith. Written for the embryo technical writ-
er with heavy emphasis placed on the industrial aspects
of the subject giving broad application to the engineering
field. It includes -- useful chapters on ‘“The Mechanics of
the Trade,” a comprehensive bibliography; an appendix
entitled *‘Are You Ready to Write’” offering review exam-
ination that covers basic grammar rules and skill in ex-
pository writing, with answers and explanations.

“It’s an excellent summary of the whole field, which in-

cludes many areas of technical writing that mest books neg-

lect.”*--fames Stokley, Michigan State University
Paperback $1.25

» Thinking With a Pencil

With 692 lilustrations Showing Easy Ways to Make and Use
Drawings in Your Werk and in Your Hobbies

by Henning Nelms. This work begins with drawings which
are so simple that they require no skill at all, Each chap-
ter prepares the reader for the next and at the same time
provides an effortless review of the material already stud-
ied, The reader learns to draw by making drawings that he
can use. The formal practice required by other approaches
todrawing is almost entirely eliminated.

“In my opinion your book would definitely be a valuable
addition to any engineering student’s library. Any medium
whichhelps an engineer to convey his ideas to another per-
son is without question a vital and necessary part of an
engineer’s education.”’--Steve M. Slaby, Princeton

University Paperback $1.95

Free examination copies of paperbacks are availoble to instructors

Barnes & Nobie, Inc. 105 Fifth Avenue, New York 3, N.Y.



The
UNIC
CL&
Drafting
Table

It's what
happened when
design engineers
did something
for themselves,

When engineers put together something for engi-
neers, there’s nc margin for error. Trouble is,
there's usually no.margin for looks. The UNIC CL
Drafting Table is different. it's the complete work-
horse that stayed good looking. And Formica al-
most everywhere keeps those good leoks looking
good practically forever.

But the big question is how is it to work with?
Try this for size:

2 UNIC CL Drafting Tables are available with
big 36 x 50" and 40 x 60” boards — with lam-
inated cores, lacquered wood veneers and hard-
wood edges.

® The UNIC has a single, hand-controlled lever
that takes care of all positioning, When the lever
selects a position, it's there to stay — abso-
lutely rigid! _

@ Then there's balance. Nothing else cames close;
perfect balance is the prerequisite of any UNIC
Drafiing Table. Whether carrying a straight edge
or a drafting machine, a finger's touch will control
the table. The reason? An adjustable counter-
balance with stabilizers accurate to fraclions of
an ounce,

Write for complete information.

i L

Another popular UNIC model is
the JS series. Constructed of
round steel tubing, they're ideal
for smaller board sizes. Other
features identical to CL models,

charvoz-carsen corporation

50 COLFAX AVENUE, CLIFTON, NEW JERSEY 07013
In Canada: 31 Scarsdale Road, Don Mills, Ontario



Reflecting the need for a broader
understanding of a powerful design tool ——

ROBERT H. HAMMOND, North Carolina State University at Raleigh
CARSON P. BUCK, Syracuse University

WILLIAM B. ROGERS, United States Military Academy

GERALD W. WALSH, JR., Jefferson Community College

HUGH P. ACKERT, University of Notre Dame

This class-tested textbook reflects the growing need for a broad comprehen-
sion of graphics as a powerful tool in the design process. Its prime purpose is
to provide the student with a complete understanding of the role the graphic
language plays in the conception, analysis, and communication of ideas. At
the same time, the book presents sufficient material to enable the student to
understand basic production drawings and to provide the background for the
understanding of more complex drawings. Emphasis is on the theory of pro-
jection and on analysis rather than on the techniques and skills required in
preparing a production drawing. The development of skill is emphasized as it
affects the concepts of accuracy in the use of graphics for analysis. Spatial
relationships required for the analysis of three-dimensional problems are
presented so that the student can develop his own solution for any particular
problem. Numerous step-by-step illustrations supplement the text, and no
concept is applied until its theory has been developed for the general case.
A wide range of student problems offer abundant exercises in both represen-
tation and analysis. _

1964 534 pages llustrated $9.50

PROBLEMS — Series A and Series B

Prepared to accompany ENGINEERING GRAPHICS: For Design and Analysis, each of these
two manuals provides a full range of graphics problems. In addition to exercising the stu-
dent’s technique in graphics, these problems develop systematic and analytical thought
patterns, creativity and originality, and an appreciation of the graphical method in solution
of problems. Problems are arranged in order of difficulty, and each group is designed to be
highly flexible. Instructors can rearrange, omit, or supplement from the text, SERIES A
contains 114 problems, and SERIES B, 101 problems. Solutions to problems for each
manual are available to instructors.

SERIES A: 1965 190 sheets $5.50
SERIES B: 1967 157 sheets $5.50

ESTABLISHED 1800

— The Ronald Press Company -

79 Madison Avenue * New York, N.Y. 10016




CK LETTERING ANGLES

6"-45° STYLE "A" LETTERING ANGLE

All Style "A" Lettering Angles have the black hair-
lines, as shown above, which enable one to obtain angles
of 15°, 30°, 45°, 60°, 75°, and 90°, from either a 45°x45°
or a 30°x60° Lettering Angle, by setting these hair lines on
horizontal or perpendicular lines on the drawing board.

Style "A'" Lettering Angles have the holes connected
in groups of three by means of black lines, as shown above.
This grouping makes it easy for the student and draftsman
to understand the use of the holes.

BRADDOCK INSTRUMENT COMPANY
PITTSBURGH 18, PA.




Two problems books that provide fresh,
unduplicated assignments yearly...

New versions of these books — composed of entirely different
problems — will be pubiished annually to provide up-to-date
assignments relating to the most current engineering applica-
tions. A special binding allows pages to be easily removed.
These are pre-punched for 3-ring notebook binder.

DESIGN AND DESCRIPTIVE GEOMETRY
PROBLEMS 1 AND 2

By J. H. EARLE, S. M. CLELAND, I. P. OLIVER,
L. E. STARK, P. M. MASON, N. B. BARDELL, and
M. P. GUERARD, Texas A & M University

These are the first and second annual versions — each of
which provides a semester’s work in descriptive geometry
as taught in engineering graphics programs.

The contents are designed to introduce the student to
the engineering design process through a series of engineer-
ing problems that are solved with descriptive geometry,

The book clearly develops the relationship of abstract
principles to a variety of concrete engineering problems.
Many of these have design requirements that may be
assigned at the option of the teacher.

Ilustrations on every page include drawings, charts,
graphs, and a large number of photographs.

A 47-page illustrated Teacher's Guide and Solution
Manual, which accompanies the problems book, contains
a course outline, suggestions on organization, an equip-
ment list, quizzes, and special design problems.

1: 60 problems, paperbound $3.95
2: In press, paperbound $3.95

ENGINEERING GRAPHICS AND DESIGN
PROBLEMS 1 AND 2

By J. H. EARLE, S. M. CLELAND, J. P. OLIVER,
L. E. STARK, P. M. MASON, N. B. BARDELL, and
M. P. GUERARD, Texas A & M University

Intended for freshman-level college courses in engineering
graphics, this problems book introduces students to engi-
neering, communications, and design.

Content areas include use of instruments, geometric
construction, graphical trigonometry, graphs, sketching,
orthographic projection, auxiliaries, sections, pictorials,
engineering analysis, and introduction to descriptive
gEeOmetry.

Each version of the book provides a large number of
examples taken from actual industrial situations.

Most of these are illustrated By photographs and indus-
trial drawings.

A Teachers Guide and Solution Manual similar to that
accompanying the geometry problems book is available.

1: 68 problems, paperbound $3.95
2: In press, paperbound $3.95

For further information or examinafion copies write Dept. A-112

Addison-Wesley

PUBLISHING COMPANY, INC.

Reading, Massachusetts 01867

THE SIGN OF
EXCELLENCE



THE SPACING DIVIDER

This instrument consists of eleven points so
adjusted that they divide their variable setting
into ten or less equal parts. It can also be used
inversely to give multiples up to ten and in
graphic solution of ratios. Adjustable distance
between points on the 6 Inch Instrument is min-
imum %¢”, maximum %" and on the 12 Inch

minimum %", maximum 1%4".

e e

No. 2960-~& INCH
(ILLUSTRATION HALF SIZE)

Catalog on Request Covering:

Drawing instruments Drafting Scales
Protractors | $.5. Straightedges
Rolling Parallel Rules S.S. T-Squares

11 Pt. Spacing Dividers S.5. Triangles

Circular and Linecr Engraving
for the
DRAFTING ROOM—-PATTERN LOFT—LAYOUT TABLE

THEQO. ALTENEDER & SONS
Malkers of Fine Instruments Since 1850
1217 Spring Garden Street Philadelphia 23, Pa.




Newly Revised...now, mare than ever,

the leader in the field

FIFTH EDITION

.By the late Frederick E. Giesecke;
the late Alva Mitcheli;

Henry Cecil Spencer, on ieave,
The lliinois Institute of Technology;
and lvan Leroy Hill,

The Hlinois Institute of Technology

Since its publication in March, 1967, the fifth edition
of Technical Dirawing has sold over 60,000 copies to
students of engineering, science, and drafting. Clearly
the new edition reflects the same standards of excellence
which made its predecessors the definitive text for over
2% miltion students.

Thoroughly revised according to the current ASA Y14
American Standard Drafting Manual, the text includes
the latest American Standard on Dimensioning and
Tolerancing for Engineering Drawings. The entire text
has been reset, and new cuts of the 1,224 illustrations
have been prepared.

This revision incorporates modern trends in engi-
neering education, especially in technical drawing and
graphics edueation. In the Fifth Edition the very recent

emphasis on “design in engineering” has been developed
with the cooperation of leading engineers and manu-
facturers who represent the most current thinking in
industrial drawing.

Especially important for the engineer or scientist is
the emphasis, throughout, on technical sketching. The
new edition also provides expanded treatment of decimal
dimensioning in the illustrations and problems, and in-
cludes four completely new chapters: Rlectronic Dia-
grams, Aligpnment Charts, Empirical Equations, and
Graphical Mathematics. In addition, thorough coverage
of pictorial representation, intersections and develop-
ments, dimensioning, and tolerancing is provided. Excel-
lent appendices make the text a valuable reference.

1967, 882 pages, $9.95

To accompany Technical Drawing

Technical Drawing Problems, Series 1,

Fourth Edition

By the late Frederick E. Giesecke; the late Alva Mitchell;
Henry Cecil Spencer; and Ivan Leroy Hill; revised by Henry
Cecil Spencer, and lvan Leroy Hiil

103 Sheets 1967, paper, $5.95
Instructor’s Manual and Solutions to Problems avail-
able, gratis.

Technical Drawing Problems, Series 2,
Second Edition
By Henry Cecil Spencer

98 Sheets, with a work plan coordinated with Techunical
Drawing, Fifth Edition. 1961, paper, $5.95

Instructor’s Manual and Solutions to Problems avail-
able, gratis.

Technical Drawing Probiems, Series 3
By Henry Cecil Spencer and Ivan Leroy Hill

80 Sheets, with a work plan coordinated with Technical

Drawing, Fifth Edition.

1960, paper, $5.95

Write to the Faculty Service Desk for ezamination eopies,

THE MACMILLAN COMPANY, 866 Third Avenue, New York 10022
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For the prospective engineer

An Introduction to a
Creative Profession

By George C. Beakley, Arizona State University,
and H. W. Leach, Bell Helicopter Company

Engineering: An Imtroduction to o Creative Profession has en-
joved widespread initial adoption because it is unusually effective
in communicating with the beginning student.

The authors' primary aim is to motivate students toward engi-
neering ag a profession, They blend the most desirable material
of engineering orientation with information on engineering analy-
sig and design. The first section emphasizes the importance of the
engineering profession in today’s world. The second section is con-
cerned with varicus tools which the engineer uses in design and
analysig. The text concludes with diseussion of methods of cre-
ative, imaginative thought, followed by examples of large engi-
neering designs and systems which are presently under develop-
ment. Problems and answers to representative problems are given.
A Teacher’s Manual, with solutions, is available, gratis,

1967, 548 pages, $9.95

Design Graphics, scondtdition

By C. Leslie Martin, University of Cincinnati

Thoroughly revised and up-dated, and -containing a
wealth of new material, this text provides the most
complete and comprehensive treatment of graphical
representation available today. It presents in step-hy-
step faghion all the concepts and skills necessary for

developing and presenting a design. Exceptionally well
llustrated, Design Graphics eovers every topic in its
field of use to students or professionals.

1968, approx. 320 pages, prob. $8.95

Descriptive Geometry, Fiih Edition’
By E. G, Pare, Washington State University, R. 0. Loving, and L. L. Hill, both of The lllinois Institute of Technology

Here are the fundamentals presented in the same units
of work usually introduced in the laboratory period, with
new principles being introduced in order of need and dif-

. ficulty. The anthors place both abstract and practical lab

problems at the end of each chapter, and present solution
illustrations in easy-to-follow steps throughout the text-
book. The text will also prove a valuable reference work
for students.

19656, 383 pages, $6.50

To accompany the text:

Series A, Third Edition
1968, approx. 76 Sheets, paper, prob. $4.95
(Key to Series A available, gratis)

Series B, Second Edition
1966, 76 Sheets, paper, $4.95
{Key to Series B available, gratis)

Series C, Second Edition
1967, 72 Sheets, paper, $4.95 -
(Key to Series C available, gratis)

Write to the Faculty Service Desk for examination copies.

THE MACMILLAN COMPANY, 866 Third Avenue, New York 10022




TRY 1T

SsuUpPPLY

WATER

In an underdeveloped country, somewhere in the
far east, there is a village known as Phu Boc which is
at an elevation of 300 feet above sea level. The water
supply for this village comes from the Bon Son River

which is at an elevation of 95 feet above sea level. Since

it is necessary for the inhabitants of this community to
travel to the river with containers, which are filled
with water and brought back to the village, there is,
obviously, difficulty in maintaining a proper supply for
minimum necessities.

Modern conveniences such as electric power,
automobiles, telephone and telegraph are strange to the
Thu Boeans. Transportation is carried out by foot

(human and oxen) which may or may not pull a hand made

wagon, or by bycicle. The tools that are used are

crudely made of stone, slate and/or wood. Communica-

tion with the world outside of the village is rare and
permifs very few of the people to know what is going on
in other areas.

Consider that you are working with the Peace Corps

with an assignment to help the people of Phu Boe. Your
first thoughts are to assist them to improve their hedlth
conditions by devising a means for obtaining a sufficient

supply of water without the hardships and inconveniences

that they must now go through. The topographical map
indicates the physical location of the village and river.

| 2 3 4

Shortly after arriving in Phu Boc you befriended
several of its leading citizens. After making your
decision to do something about the water conditions, you
called a meeting of these people to work out the details .
From this meeting several preliminary specification
were developed.

List the preliminary specifications that you feel
should be considered in the design to develop a means
for obtaing the water in ample quantity. After these
preliminary specifications are determined, skeich cne
or more concepts that would satisfy them.

Editor's Note:

The Journal Of Engineering Graphics would like to
print some of the feasible solutions for both the speci-
fications as well as concepts. Therefore, should any
instructor receive a list of priliminary specifications
or concept sketches, from students, please send them
with the names of the students to

Professor Borah L. Kreimer
Northeastern University

Suburban Campus

South Bedford Road

Burlington, Massachusetts 01803
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To Jim Earle, Engineering Graphics, Texas A&M University,

l College Statlon Texas 77840

I Enter my subscription to the JOURNAL for:
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COLLECTIONS IN EXISTANCE.

YOUR ISSUES CAN BE BOUND IN A MATTER"OF SECONDS AS
THEY ARE RECEIVED IN A HEAVYWEIGHT BINDER COVERED WITH

DON'T LOSE VALUABLE 1SSUES OF THE JOURNAL!
MANY OF THESE HAVE BECOME COLLECTOR'S
ITEMS THAT CANNOT BE REPLACED, WiTH FEW COMPLETE

A LEATHER-FINISHED VINYL FOR LONG-
LASTING SERVICE. EACH BINDER HOLDS |
HOLDS FOUR YEARS OF ISSUES

(12 ISSUES) FOR PERMANENT REFERENCE. |
ISSUES CAN BE EASILY REMOVED
FROM EACH BINDER WHEN NEEDED.

ORDER YOUR BINDERS NOW AT A COST
OF $3.25 WHICH INCLUDES POSTAGE
AND HANDLING,

The Journal of Engineering Graphics
JIM EARILE

Circulation Manager and Treasurer
Engineering Graphics

Texas A&M University

College Station, Texas 77843

SEND ME BINDERS @ $3.25 EACH. ENCLOSED S $ .

NAME:
MAILING ADDRESS:
CITY AND STATE:
ZIP CODE:




Template Designs for
Every Trade & Profession
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F|XTURES

= e Modern, Timesaving Drawing,
= i) il Designing and Sketching Aids for
e g taa Unlimited Applications —

A Complete Stock Of

- | - ARCHITECTURAL - MECHANICAL  ELECTRONIC
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" LETTERING < ELLIPSES e« SCIENTIFIC
PLOTTING < PROCESSING - GENERAL SYMBOLS
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Templates

Custom Templates Made To Order
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