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BOOK ON CAMPUS

ENGINEERING DESIGN GRAPHICS
BY JAMES H. EARLE,
Texas A & M University

Over 140 colleges and universities have
now adopted Engineering Design Graph-
ics, the only text with a design approach

to teaching graphics.

This book has caught on because it intro-
duces engineering design through the
applications of descriptive geometry and
graphical principles, and it does this at
the freshman level. The content is struc-
tured to guide the student through the
design process from problem identifi-
cation to the design and analysis of his
solution, including: team dynamics,
gathering data, human engineering,
patents, technical reports, oral presen-
tation and final implementation.

757 pp, 1167 illus (1969) §13.25
Now Available:
Teacher’s Guide and Problems Books

Addison-Wesley
PUBLISHING COMPANY, INC.
Aeading, Massachusetls 01367

BOOK ON CAMPUS

DESCRIPTIVE GEOMETRY
BY JAMES H. EARLE,
Texas A & M University

Design is a major function of the en-
gineer and technician, and descriptive
geometry and engineering graphics are
the fundamental tools of the design pro-
cess,

Descriptive geometry is presented in this
text as a problem solving tool and as a
means of developing solutions to tech-
nical problems. In fact, design is the
main theme of this text for a one-term
course in descriptive geometry.

Among the special features: a second
color to highlight significant notes in
illustrations where this communicates
the idea more clearly, extensive use of
photographs for added impact, and
actual industrial examples.

February 1971

THE SIGN OF
EXCELLENCE




Editors’ Board

Conventions Revisited!!

PERCY H. HILL

{The followingis a guest editorial written
by a member of the Engineering Design Graph-
ice Division as an answer to the one which was
in the Fall, 1970 issue. Although the editorial
stafl may not agree with the contents of a guest
editorial, it believes that all sides of an issue
should be presented to the membership. )

If our esteemed editor of the JOURNAL
wished a reaction fo his fiery editorial in the
Fall 1870 issue, he succeeded as far as this di~
vision member is concerned. I had his ear on
the telephone before the ink had dried onthe can-
celled stamp of the mailing envelope. Too bad
that I read the editorial first, for it spoiled my
appetite for the remainder of the issue. I will
give the author credit, however, for he makes
no excuses for his opinions and continues to sup-
port his point of view.

Granted that there is roomfor improve-
mentin meetings of our Division, both Mid~Win-
ter and Annual, bui I have learned to take the
"bitter" with the "sweet”", and in recent years
there has been an increase on the 'sweet' side.
The papers presented at the November 1970
meeting held at the University of Massachusetts
were among the best I have heard since joining
ASEE. Methods of presentation were excellent,
the program had variety, speakers presented
their cases to the audience with confidence and
knowledge of their subject, sessions were well
attended, and the presentations contained a lot
of "meat". I feel sure that many of those in at-
tendance will begin to investigate techniques of
Calcomp plotting, read a bit further into Graph
Theory, and feel that thereisanother dimension
to the study and application of Nomography. I
know that I will,

Meetings of the Division are no panacea.
One should not expect to returnhome with course
outlines, instructors' mammals, or a prescrip-
tion that will cure an ailing course. Programs

should be such that they stimulate thinking among
the membership along lines that are beneticial
to educators of Engineering Design Graphics.
Such a stimulation is the necessary ingredient
for innovation that will best assist the educator
to cope with problemslocal tohis institution and
and student body. I believe that this stimulation
has occurred as a result of recent meetings. At
least, with me and my close colleagues, it has,
[ am also pleased to see an increasing number
of young faculty in attendance at meetings.

It is difficult for me to believe that the
individual who gives a paper at rmeetings would
"....use this as an excuse to receive an allow-
ance from his school'” and that '"some people
have been invited so oftenthat theyfeelas though
they are doing the program a favor by accept-
ing...... " and "others who accept soon realize
that theyare merely filling time so that the pro-
gram may be complete’. My impression is that
papers are given by dedicated people who have
something to say. They don't always say it in
the best way, but they are sincere in attempting
to advance the state-of-the-artinthe educational
process, [ take myhat offin salute to the mem-
bers of the Division who take the resgponsibility
of planning a program for the membership, for
I believe their troubles and frustrationsare many
and their rewards are few, if any. I also salute
the members as well as others who give papers
or speak at our meetings. The accepting of the
honer to give a paper means that this person
spends six months in advance of the meeting in
nervous anxiety thinking about his topic, re-
searching the literature, painstakingly writing



the paper, finalizing his presentation, maneu-
vering a small departmental budget to print 250
copies of the paper to be lugged to the meeting,
and arriving at the meeting with a quickening
pulse, high blood pressure, and uptight until he
has completed his presentation. He knows that
the audience is made up of experts who kndw his
subject much better thanhe and, as it should be,
canbe quite critical regarding the points he em-
phasizes. In fact, the greal majority of people
on the program only begin to enjoy the meeting
after they have presented their papers, like the
next day. It is good that we have among our
membership people who are willing to undergo
this punishment.

I take exception to two other remarks in
this most revealing editorial, namely: ''Could it
he that schools are under the impression that
the ASEE as well as its Divisions and Commit-
tees are stictly social organizations with no edu-
cational value?' and "Is it any wonder that mem-
bers are planning to drop their membership in
ASEE? These people feel that the organization
is not worth the dues nor the time'". I sincerely
hope that this information is not wholly true, for
if it is we as a Division are in serious trouble.
I question the source of this information for if
it can be documented, it is a serious maftter to
be brought tothe attention of the Division Chair-
man and the Executive Cormmittee.

I fully agree with the closing remarks of

the editorial that suggests all attendees be in
some way connected with the program. That we
have more seminars, workshops, and possibly
opendiscussion sessions so that all in attendance
will have a chance to staie their case and ex-
change views. This goes on over coffee, at
meals, and often in more spirited discussions,
but can alsobe accomplishedas an integral part
of the program. Let us hope that program plan-
ners in the future will take this into considera-
tion.

I would like to close on one positive note
in the form of a suggestion that wehave a CALL
FOR PAPERS in advance of meetings. The
mechanism for accomplishing this would involve
a small (three to four mambers) Program Com-~
mittee that would chose a meeting theme based
on a response from niembers and announce a
call for papers in the form of Synopses submit-
ted four to six months prior to the meeting,
Synopses of papers would be screened by the
comniittee and an appropriate mumber selected
to fill out the program. This method would pro-
vide the opportunity for all members to partici-
in competitive paper pré?antations and to have
gome voice in meeting themes, as well as to
provide a steady input of high quality technical
papers to our Journal and other publications.

I would like to thank the Journal editor
for the opportunity to write this rebuttal to his
editorial of November 1870,

LUGIE LS




ENGINEERING CLASSICS

A new edition of a leading text

DESCRIPTIVE GEOMETRY

Fourth Edition

By E. G. PARE, Washington State University, and
R. ©. LOVING and l. L. HILL, both of the
lllinois Institute of Technology

This new edition of a classic text is designed for the one-
term drawing course that usually follows engineering
graphics or technical drawing., The organization of the
previous editious has been retained because it follows
the course outline. The fundamentals of the science are
presented in pedagogically sound units of work which
should concur with class sessions. Division of the ma-
terial into relatively short, homogeneous chapters in-
creases its usetulness as a reference. Descriptive Geom-
eiry Worksheets, by the same authors, follow the text
organization and introduce new principles in order of
both need and difficulty.

Changes in the Fourth Edition:

¢ This edition features the inclusion of problems in
pictorial form—the form of graphical communication
often used by the designing engineer. These pictorial
projects will serve both to reinforce the related ortho-
graphic principles and, more importantly, to stimulate
the development of the studeut’s depth perception and
visualization ability. This original material has been
thoroughly student-tested.

® New problem layouts have been added or substituted
throughout, and new self-testing problems have been
added,

® Elimination of most of the superscripts associated
with the point and line identification has simplified the
notation system.

® The decimal system of dimensioming is now used
throughout all of the text material, in practically all of
the drawings, and on more that 50% of the problem lay-
outs,

®All shaded figures have been airbrushed.

1971 approx. 384 pages prob. $7.95

CONTENTS

Orthographic Projection

Primary Auxiliary Views

Lines

Planes

Successive Auxiliary Views
Piercing Points

Intersection of Planes

Angle Between Planes

Parallelism

Perpendicularity

Angle Between Line and Oblique Plane
Mining and Civil Engineering Problems
Revolution

Concurrent Vectors

Plane Tangencies

Intersections of Planes with Solids
Developments

Tutersections of Surfaces

Shades and Shadows

Perspective Projections

Conics

Map Projection

Spherical Triangles

Review

Appendixes

A series of worksheets
coordinated with the text:

DESCRIPTIVE GEOMETRY
WORKSHEETS: Series A, B, and C

By the abeve authors
Series A, Third Edition, 1968, 77 sheets,
paper, $4.95

Series B, Second Edition, 1966, 76 sheets,
paper, $4.93

Series C, Second Edition, 1967; 72 sheets,
paper, $4.95

Solutions Manuals are available, gratis.



FROM MACMILLAN

Books of related interest

TECHNICAL DRAWING

Fifth Edition

By the late Frederick E. Giesecke; the late Alva
Mitchell; Henry Cecil Spencer, Professor Emeritus,
linois Institute of Technology; and Ivan

Leroy Hill, lllincis Institute of Technology

The leading text in its field, this book has been thor-
oughly revised according to the latest USA Standard
Drafting Manual, Y 14, including the current American
Standard on Dimensioning and Tolerancing for Engi-
neering Drawings. Technical sketching and decimal
dimensioning are emphasized. More than half the book
is devoted to illustrations and problems.

1967 882 pages $10.95

ENGINEERING GRAPHICS

By the late Frederick E. Geisecke; the late
Alva Mitchell; Henry Cecil Spencer; Ivan leroy
Hiil: and Robert Olin Loving, Hlinois

Institute of Technology

Based largely on the author’s classic text, Technical
Drawing, this book incorporates an all-new section on
descriptive geometry that covers points, lines, and planes;
parallelism and perpendicularity; developments; line and
plane tangencies; cartography, geology, and spherical
geometry; and graphical vector analysis. Valuable ap-
pendices, illustrations, and problems are included.

1989 881 pages $10.95

ENGINEERING GRAPHICS PROBLEMS, Series |

By Henry Cecil Spencer, Ivan leroy Hili, and
Robert Olin Loving

1969 114 sheets  paper, $5.95

DESIGN GRAPHICS

Second Edition
By C. leslie Mortin

This text is the most complete and comprehensive treat-
ment of graphical representation available. The concepts
and information necessary for understanding the draft-
ing process of developing a design are presented in step-
by-step fashion. The book begins with a discussion of
drafting equipment and its correct use and proceeds to
the treatment of lettering on drawings, the most useful
methods of representing objects by drawings, and tech-
niques of rendering,

1968 307 pages  $9.95

ARCHITECTURAL GRAPHICS

Second Edition
By C. leslie Martin, University of Cincinnati

While retaining the features that led to the wide ac-
ceptance of the First Edition, this classic text has been
thoroughly revised to reflect the many advances that
have taken place in the architectural graphics field since
its publication. All the basic methods for representing
objects with drawings and' models are described, and
illustrated. A new chapter on variations of light and
shadow forms a transition between shadow construction
and rendering while emphasizing simple considerations
that are basic to good rendering. There is also an excel-
lent new chapter on architectural models that includes
illustrations of the basic types and uses from a wide
variety of sources. There is enough material for separate
courses entitled “Paraline Drawing,” “Perspective,” or
“Shades and Shadows.”

1970 239 pages $9.95

Write to the Faculty Service Desk for examination copies.

THE MACMILLAN COMPANY

Department CNY :
Riverside, New Jersey 08075

In Canpada, write to Collier-Macmillan Canada, Ltd., 1125B Leslic Street, Don Mills, Ontario



1971-1972

Year oF Setr Stupy

PERCY H. HILL
Vice-Cairman

"The immediate problem is thata lot of first-rate engineers (as well as many of lesser caliber)
are either out of work or else doing work that doesn't take advantage of their professional training and
experience.

An even greater large-range problem may be that present conditions will divert some present
engineers from the field permanently and also dissuade larger numbers of pre-college students from
choosing an engineering career, Historiecally our supply of trained people in any profession always
seems to be out of phase with the demand by about the length of time required by training. "

Editorial by Anderson Ashburn
PRODUCT ENGINEERING, Dec. 21, 1970

The Engineering Design Graphics Divi- to ASEE,
sion will have more opportunity andinfluence in
the next three years than at any time during the
past decade. I say this in light of the govern-
ment's de-emphasis on space and defence spend-

{2) Review of proposals of past chair-
men that arefiled in our minutes
but never acted upon.

ing which causes specialists to be unemployed:; (3) Review of the By-Laws -- make-~
emphasis within companies on consumer pro- up of the executive committee,
ducts and a diversification from funded programs; directors, officers, ete. (perhaps
emphasis on the problems of society (pollution, job descriptions would be bene-
urban planning, transportation, etc.): and the ficial),

rapidly developing program for the Bechelor of

4) Sh
Fngineering Technology (BET). (4) ould we have one treasury and

one budget ?

In order to meet this challenge and take (5} Review of the JOURNAL OF EN-
advantage of the opportunities it presents, I feel GINEERING DESIGN GRAPHICS
that the Division is in need of a2 thorough Self- _

Study. Such a Self-Study should reveal how the (a) Editorial policy ~ Review
Division may best represent itself in engineer- Board.

ing education and serve its membership during (b) Financial position.

the critical years immediately ahead. The Self

Study must result in a published report to the (¢) Distribution.
membership with a plan for, (d) Number of issues per
IMPLEMENTATION year.

(e) Format,
The SELF STUDY COMMITTEE should

define its own direction but I hope that it would

consider the following items in additionto others; () Review of Division Committees

and their membership.
(1} 'The relationship of the Division (Possibly a restructuring in light



of recent developments in engi-
neering education.}

(7Y Reviewof form, format, and con-
tent of future meetings (mid-win-
ter and annual.)

{Possibility of a program com-
mittee and/or a call for papers.)

(8) Review of Creative Design Dis-
plays.

{9) Review of Division Awards.

The work of the committee should begin
immediately (the chairman and the executive
committee have approved) with anINTERIM RE -
PORT due at the annual meeting at Annapolis
and a FINAL REPORT at the mid-winter meet-
ing at Houston. Membership on the committee
will be on a volunteer basisbut divided into sub-
committees representing members Fast and also
members Wesgt. In this way committees may
find it easier to meet locally in between the two
regularly scheduled Division meetings. This will
also allow geographic perspective or different
points of view to be related to the future func-
tioning of the Division. The committees will be
chaired by CO-CHAIRMEN. 1 have appointed a
COORDINATOR who will serve as a member of
the committee and will see to it thatwork of the
co-committees results in a single report. The
coordinator will also serve as chairman of the
IMPLEMENTATION COMMITTEE.

The lmplementation Committee will be

named at theHouston meeting and will be charged
with reviewing the Self Study Report, extablish-
ing priorities, and providing an IMPLEMENTA -
TION PLAN. 1 hope that the Self Study and the
Implementation Plan may be published as a spe-
cial edition {volume) of the Journal bu a special
editor (similar to the 1967 Summer School Pro-
ceedings}.

The Self Study Committee at this point in
time has been organized as follows:

SELF STUDY COMMITTEE

Philip Brach - coordinator
Washington Technical Institute

Commitiee East

Mary Blade
Cooper Union

Allan Clemow
Tufts University

Edward Griswold
Cooper Union

Borah Kreimer
Northeastern University

Steve Slaby
Princeton University

William Rogers - co-chairman
U. 8. Military Academy

Comimittee West

John Brewer
Louisiana State University

Robert Christenson
General Motors Institute

James Earle
Texas A& M University

Ivan Hill
Illinois lnstitute of Technology

William Punkay
Harper College

Rolond Ruhl
University of 1llinois

Robert L.aRue - co-chairman
Chio State University

Please write to me at Tufts University,
Medford, Massachusetts (02155) if you wish to
serve on the Self Study Committee and/or if you
have topics that you wish to be studied. The
Division's only purpose is to serve the mem-
bership and to encourage an understanding of
engineering graphics and design (design graph-
ics) intechnical education. [ sincerely hope that
ALL of the membership will participate in one
Wwayor another in this SELF STUDY for you are
the ultimate benefactors.

PERCY H. HILL
Vice-Chairman



IN TRE DIVISION

Where Would You Like To Have The Mid-Year Meeting

~3

JAMES H. EARLE
Chairman

The Executive Committee of the Engi-
neering Design Graphics Division approved a
motion that future mid-year meetings of the di-
vision should be carefully selected to afford the
greatest convenience and interest to the mem-
bership.

The major points of this motion were as
follows:

1.  All mid-year meetings will be held off-
campus in commercial facilities unless
exceptional continuing education facili-
ties are available,

2. The cities in which the meetings are to
be held should have good transportation
from all parts of the country and inter-
esting features that would contribute to
the meeting.

3. DMeetings need not be held in university
towns since itis unnecessary to hold the
meeting on a campus.

4. Cities will be selected by the Division
first and a host selected secondly in the
in the general geographical area to co-
ordinate arrangements,

5. An attempt will be made to take advan-
tage of the indusiries and speakersfrom
the city in which the meetings are held.

The Executive Committee will be re-
sponsible for selecting meeting sites for the
next five years at the annual meeting at the U, 5.
Naval Academy. Consequently, we would like
your suggestions for cities that should be con-
sidered that fall within the context of the major
points of the motion above.

Some possible gitesfor meetings that of-
fer good industrial relations are:

1,  BSeattle, Washington
Boeing Corporation
beautiful scenery
good travel connections

2. Huntsville, Alabama
Redstone Arsenal
good weather

3. Flint, Michigan
Automobile Industry
good travel connections

4. Los Anpgeles, California
Many Industries
good weather
good travel connections

Sites where meetings can be scheduled
without cooperation from industry where con-
tent and instructional methods can be discussed
are:

1. Disney World - Orkando, Florida
Home of Disney's 27,000 acre won-
derland and convention center.
Excellent family entertainment and
meeting facilities.
Good weather
Good entertainment

2. New Orleans, Louisiana
Warm weather
Interesting city
Good travel connections

3. Las Vegas, Nevada
Excellent facilities
Good entertainment
Good travel connections
Warm weather

4. El Paso, Texas
Warm weather
Mexico
Horse racing
Good travel connections

Where Else?

Youare encouraged to complete the form
on the following page and give your preferences
for locations for future meetings. Your re-
sponses will be tabulated and used to plan fu-
ture meetings, Pleasge give your views so that
your officers can represent you.
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Please rank the following locations for future mid-year meetings for the Engineering
Design Graphics Division; remove this page, fold as shown and mail to Jim Earle.

Rank each location from 1 to 8 (1 for highest and 8 for lowest). Write in other sites
that you would prefer.

Disney World - Orlando, Florida Seattle, Washington
New Orleans, Louisiana Huntsville, Alabama
Las, Vegas, Nevada Flint, Michigan
El Paso, Texas Los Angeles, California
Other Other

{(name}

(address)

(city) (state) {zip)

(1oyseBol adey)



Just Published/

ENGINEERING
WRITING

Ann W. Sargent,

California State Polytechnic
College, Kellogg-Voorhis

Engineering Writing presents the
special techniques and cenventions
of preparing specific engineering
documents such as information re-
porfs, proposals, instruction manuals,
specifications, and test procedures.
It censiders the purposes of various
types of technical documents, the
conditions under which the docu-
ments are prepared and used, and
the general organization and style
used by many companies. 1970—
$5.95

ERNGINEERING
DESCRIPTIVE
GEOMETRY

Theory and Application

H. Crane and J. Vogisberger,
Milwaukee School of Engineer-
ing

To facilitate the development of
graphic communicative skills, this
book integrates graphic technique
with logical thinking and spatial
orientafion. Designed for use with
classroom instruction and a related
reference, the problems concentrate
on principles which are essential to
the development, refinement, and
presentation of solutions. 1969—
printed on green tint ledger paper—
$7.95—cloth

THE ENGINEERING
FUNDAMENTALS SERIES

Developed by

Virginia Polytechnic Institute

The ENGINEERING FUNDAMENTALS SERIES is spe-
cifically designed for a sequence of instruction that inte-
grates the traditional courses in Engineering Drawing and
Descriptive Geomnetry. Problems in the books on graphics
consist of both freehand and instrument drawings that
help the engineering student understand the application

of graphics to the engineering profession. Al drawing
pages are printed on white ledger paper.

Graphics—Books €, i, i

Joseph B. Dent and W. George Devens

Virginia Polytechnic Institute
Graphics—Book |  1968—%$3.25
Graphics—Book M 1968—%3.25
Graphics—Book I 1969—$3.25

An introduction to Computers
and Elementary Fortran—Book [V

Roberi C. Helerick and James H. Sword
Virginia Polytechnic Institute

1969--$3.25

Motes on Graphical
Calculus and
Vector Analysis

D. H. Pletia and
W. George Devens
Virginia Polytechnic Institute

Notes on Graphical Caleulys and
Vector Analysis supplements fext
material used in the freshman en-
gineering course. Topics covered
include graphical calculus, vectors
and vector algebra, and hyper-
bolic functions. 1969—$1.25

PROBLEMS IN
ENGINEERING GRAPHICS
Series B

Billy R. Henry, Lamar State College of Technology

Problems in Engineering Graphics is designed for the begin-
ning student or those who have had drawing, Material was
selected for use in all fields of Engineering, and the problems
are designed in order that the instructor may sefect his own
method of presentation. 1968—-$3.75




MID-YEAR MEETING
UNIVERSITY of MASSACHUSETTS

November 1970

PROGEAM

Wednesday, November 11

6:00 PM - 10:00 PM
Registration

7-00 PM - 10:00 PM
Commercial Exhibits

3:00 PM - §&:00 PM
Social Hour

Past Chairmen LEIGHATON WELLMAN ] GENE PARE and BILL RULE discuss
and IVAN HILL diseuss "problems" 1deas as IVAN HILL listens
of the Divislon

Mr. BORAH KREIMER and Mrs. 1VAN HILL Mrs. KLAUS KRONER and Mrs. LEIGHTON WELLMAN

11



Vice-chalrman PERCY HILL discussing
the future of the Division with the
chalirman JIM EARLE

Sefious thought by our Vice-chai-i'man

Thursday, November 12

8:00 AM - 6:00 PM
Registration

8:30 AM - 6:00 PM
Commercial Exhibits

9:00 AM - 9:30 AM
Keynote Address
JOSEPH S. MARCUS
Associate Dean of Engineering
University of Massachusgetts

2:30 AM - 10:30 AM
"A Mapping Program For Use With
Spatially Variable Data"
ALTLAN K SCIHMIDT
Agsociate Director
Laboratory for Computer Graphics
and Spatial Analysis
Harvard University

10:30 AM - 10:45 AM
Coffee Break

12

GORDON SANDERS and KLAUS KRONER
enjoying an amusing anecdote by
a colleague

The host checking on refreshment
needs

Between sessions

10:45 AM - 1215 PM
Computer Graphics
EDWARD V. Mochel, moderator
University of Virginia

"Digital Data Plotting For Freshmen

Engineers"
FRANKLYN XK. BROWN
Northeastern University



. Computer Graphlcs Panel; Professors
FORREST WOODWORTH, ED MOCHEL, JOHN
BREWER and FRANKLYN BROWN.

""Elective Courses In Computer
Graphica"
JOHN A BREWER, III
T.ouisiana State Uuniversity

" Computerized Descriptive Geometry"
FORREST M. WOODWORTH
University of Detroit

An attentive zudience

1:45 PM - 3:156 PM
Seminar in Product Design
PERCY HILL, moderator
Tufts University

"Tntroduction, Problem Definition,
Goal"
PERCY HILL

"Research, Task Specifications,
ideation"

ALLAN CLEMOW

Tufts University

"Conceptualization, Analysis, Market

TPotential, Mamfacturing"
FRANKLYN UMHOLTZ
University of Massachusetts

13

PERCY EILL introducing sesslon on
Product Design

Product Design Panel; Professor
FRANK UMHOLTZ, ALLAN CLEMOW, and
Professor PERCY HILL. (Professor
Wilfred Rule was not avallable for
the pleture)

Coffee Break

Discussing presentatlion of
Seminar in Product Deslgn



9:00 AM - 10:30 AM
Theoretical Graphics

STEVE M. SLABY, moderator
Princeton University

ALLAN CLEMOW expounding on Creative

Deslgn

3:30 PM - 5:00 PM
Seminar in Product Design {continued)

STEVE SLABY introduclng Theoretical

"Solution, Selling the Design Idea,

Graphlecs.
Commercialization"
WILFRED RULE : | o
Northeastern University A.pphcatl.on of Graph Theory to Dome
Construction"”
"Evaluation and Conclusion" MARY F BLADE

PERCY HILL Cooper Union

" Intuitive Nomography"
WALTER MESSCHER

Dlscussling the last session

5:00 PM - 6:00 PM

Committee Meetings 10:30 AM - 10:45 AM
6:30 PM - 10:00 PM Coffee Break
Executive Commitiee Dinner
"Going to a Modernized Metric Systern" Theoretical Graphics (continued)

Dr. DOUGLAS V. FROST

"Avant Garde Descriptive Geometry in
Metric Association

Film Animation"
Miss JANE SPEISER

Friday, November13 Animator Consultant
8:00 qu " 1‘}:33 PM 12:30 PM - 1:30 PM
egistration Division Business Luncheon
8:30 AM - 6:00 PM JAMES H. EARLE, chairman
Commercial Exhibits Texas A& M University

14



1:45 PM - 3:15 PM
Community Colleges

DAVID C. BARTLETT, presiding
Greenfield Community College

"What Subject Matter Should be Included
in Engineering Graphics at Two-Year
Community Colleges?"

WALTER HOPKINS

Ulster County Community College

3:15 PM - 3:30 PM
Coffee Break

Hapisy i

=
gesslon

3-30 PM - 5:30 PM
Discussion Sessions

Computer Graphics
JAMES R. BURNETT, leader
Michigan State University

Design
7. CLAUDE WESTFALL, leader
University of Maine

Theoretical Graphics

STEVE M. SLABY, leader
Princeton University

6:30 PM - T:30 PM
Social Hour

7:30 PM - 9:30 PM

Banquet
JAMES H. EARLE, presiding

Head table

Entertainment
Choral Group
University of Masgsachusetts
Women's Club

Obviously enjoyable

Speaker
Dr. EVERETT HAFNER, Dean
School of Natural Sciences &
Mathematics
Hampshire College
"A College For The 21st Century”

Dr. EVERETT HAFNER
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Mid-Year Meeting

Houston, Texas

November 3, 4 & 5, 1971

The next mid-year meeting of the Engi-
neering Design Graphics Division will be held
inHouston's all-new HoustonOaks complex. The
meeting will be jointly hosted by Texas A& M
University, The University of Houston and Rice
University.

The facilities of the complex are out -
standing and offer numerous commercial out-
lets and recreational centers for your entire fa-
mily. The Galleria mall houses one hundred
stores, restaurants, theatres, art galleries and
other facilities estimated at a cost of $10 mil-
lion. The famous Nieman-Marcus Store, the
Post Cak Tower {offices), the Houston Oaks Ho-
tel, the 600,000 square foot mall and the Uni-
versgity Club are contained in this new develop-
ment.

An indoor ice skating rink is open dai]_y.
There are ten indoor tennis courts, courts for

Burt Frager (U, of Houston)
and Jim Earle (Texas A&M)
co-~hosts of the next mid-
year meeting of the Division.
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squash, handball, paddle ternis and exercise
rooms,

Transportation to Houston will be easy
to schedule from any part of the nation. Houston
Oaks is easilyaccessible to the airport by free-
way or helicopter. Parking is available for five
thousand (5, 000} cars.

This meeting is planned to be self-con-
tained with the entire program held in the Hotel
accommodations. The need for daily travel or
contact with traffic will be reduced to the mini-
mum,

Your family will enjoy the warm autum
weather of Texas and the interesting attractions
of Houston -- home of NASA, Hughes Tool, the
Astrodome, Astroworld, and the headquarters
of many of Texas' industries, Plan, now, to
attend,

Inquiries may be directed to

Burt Fraser

Engineering Graphics
University of Houston
Houston, Texas 77004

Jim Earle

Engineering Design Graphics
Texas A& M University
College Station, Texas 77843

A. P. McDonald
Engineering Graphics
Rice University

Houston, Texas 77004

Houston Oaks is minutes from three major freeways; seven
minutes from the Astrodome; 10 minutes from downtown
Houston; readily accessible to airport by freeway or helicopter.



Announcement

of a

New Commiitee

in the

Engineering Design Graphics Division

Human Factors in Syslems Design

i Since the early 1940's, the humanele-
f| ment, alone or in groupd, has become recog-
@ nized as an essential component which cannot

M be overlooked or minimized in Engineering De-

sign. Professional Engineers are increasingly
§ involved in man - oriented systems and design
problems. Sotoo are engineering graduateswho

commendably recognize the need for and demand
8 human relevance early in their course material

i} ond projects.

Basic data, theoretical/practical studies,
research techniques are growing rapidly in hu-

8 factors. Muchof this information can and should

L be integrated into Engineering Design in order

£ to produce an engineer better prepared to deal

with society's technical needs and problems,

The Committee on Human Factord is to :'_'_::.
be formed to deal with the various issues re- @
laied to this subject area in Engineering Design.

The first committee meeting will be held some- @
time between June 21 and June 24, 1971 at the &

United States Naval Academy in Annapolis. Any- &
one interested in serving on this committee is
asked to please contact me. Those who are in- |
terested in Hunam Factors are urged to attend
the meeting. '
John G. Kreifeldt
Committee Chairman
Department of Engineer -
ing Graphics & Design
Tufts University
Medford, Massachusetts
02155

MIDYEAR MEETING

helaxatlion
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A reminder,
next meeting in Houstoni®

"Do not forget the
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Preparing the show

Judging

18

Interested spectators

=t
A Freghman Display

Another Freshman display



MORE OF 1968

Award Projacté

--Inatruotor consulting with
students on award winning mid-year mesting
project

Aﬁard-wihners from the east,

19



Preparation

DISPLAY
1969

Preparation
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Typlcal Display




MORE OF 1870

Interested englneerlng educators

The Creative Engineering Design Display
for 1971 will be held at the United States Naval
Academy during the ASEE Annual Meeting. Did
you make reservations to show the outstanding
work being done by your students?

Each school is allowed to enter six pro-
jects as follows;

Two (2) Freshmen projects
One (1) Sophomore project
One (1) Junior project

One (1) Senior project

One (1) Graduate project

Denonstration by student

Since the committee feels that it would
be unfair for a school to submit more than cther
schools in a given category, no substitutes will
be permitted.

For further information concerning rules
for entering projects contact

Professor Robert D. LaRue
Engineering Graphics Department
The Ohio State University

2070 Neil Avenue

Columbusg, Ohio 43210

Will You Be There?
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...our great .
medium priced line.

our rugged
economy line.

All Three Lines Based On
The Enormously Popular
Quick Action Principle

fooe 3 Please write for iflustrated literature to:

— 3 17 ercy 1145 A West Custer Place |

Denver, Colorade 80223
Telephone (303) 534-4251



On Monday, a retire-

August 31, 1970,
ment reception was held for Professor Earl D.
Black in the Heritage Room of the Campus Cen-

ter at General Motors Institute. He has spent
the last 28 years at this same school, starting
as an instructor and rising to Senior Instructor
and Associate Professor.

It is doubtful that retirement for Earl
means sitting in a rocker for most of the day.
He has developed a habit of being active which
will probably remain with him during his pres-
ent ""leisure" time. After receiving his B. 5.
degree at Southeast Missouri State College he
struggled along until being appointed a teacher
at the Bendel High School in Flint, Michigan.
General Motors students began to know him as
a teacher in August of 1942, Since that time he
has been active in his academic interest. Could
anyone who is acquainted with him expect him
to sit home and do nothing.

Earl Black has written several books and
many articles on Engineering Graphics or re-
lated subject matter. His sctivities have led him
to membership onseveral committees of the En-
gineering Graphics Division of ASEE, such as
the Industrial Relations Committee {chairman
from 1259 to 1963}, Future Developments Com-
mittee (1960 to 1964), and the Long Range Flan-
ning Committee (1965 to 1967}, In 1964 he be-
came the editor of the Journal of Engineering
Graphics as well as chairman of the Publica-
tions Committee following a year as secretary

23

of the division. After completing a successiul
three years in this office, he was elected vice-
chairman of the Division which led to his chair-
manship in 1968-1969. In1961 he was appointed
to the ASA Standards Committee as the ASEE
representative.

During his administration as chairman
of the Division, there were two significant de-
velopments. Tirst, the request for the change
of name for the Division was submitted to ASEE,
The request was to have the Division known as
the Engineering Graphics and Design Division,
which was eventually rejected an the present
name accepted. The second development was
the organization of the Engineering Design Ed-
ucation Committee to whom teachers may look
for assgistance, upon request, to develop aCre-
ative Design sequence in the curriculum,

Earl has many non-academic interests
to oceupy much of his "liesure” time. Profes-
sional activities, which may be included in this
category, would be designing homes and design-
ing business places. Extra-curricular activi-
ties would include sessions at the golf course
or bowling alley. He has also been known to en-
joy himself while tinkering around the house.

Professor and Mrs.
former Cora Reisenbichler ~--w=w--- have been
married since 1932, They have two sons; Dr,
Earl D. Black 1II who is a pediatrician at Cross
Point Woods, Michigan and Dr. Larry L. Black



who is a dentist in Flint. The Ear]l Blacks also
have six more interests --- six grandchildren,

As was mentioned earlier, it is difficult
to imagine Earl sitting in a rocker most of the
day. Most of his "sitting" will be done at a desk
or table where he can do some writing since he
plans to undertake Creativeas well &8 Technical
writing. Of course, he believes in the old say-
ing "All work and no play makes Earl a dull boy"
and axpectsto put the writing tools down for ex-
tensive travel.

Earl, all of your professional friends -~
--of which, we know, there are many ---- wish
you and Cora the best of everything. I'm sure
that the Engineering Design Graphics Division
of ASEE not only wishes you well, but also ex-
tends a hearty "thanks" for your time and deeds,
The staff of the ENGINEERING DESIGN GRAPH-
ICSJOURNAL wants you to know that we appre-
ciate what you have done to permit continued im-
provement for the presentand especially for the
future. We hope that you will not forget us.

Good luck in whatever you do!
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December 16, 1870

Mr. Borah L. Kreimer

Editor :
Engineering Design Graphics Journal
Northeastern University
Suburban Campus

South Bedford Road
Burlington, Massachusetts 01803
Dear Mr. Kreimer;

Your attention is called to page 18 of the

Spring, 1970, issue of the Engineering Design

Graphics Journal, Volume 34, No. 2, and Se-
ries 102,

I have been unable to find the derivation
of the trigonometric formula for the hopper di-
hedral angle. 1 can well imagine that the over-
sight was caused by the fact that the alternate
solution was submitited in two parts and the one
part became lost in the "shuffle"

JoLur/on O
LRI RA L. Artrd Een Ve ATECT ARG LAl AR Alrmramiins
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In case you may be interested in pub-
lishing the trigonometric sclution in a future is-
sue, 1l am enclosing the complete solution.

Yours very truly,
CUMMINS ENGINE COMPANY, INC.
R. T. Rauch

Technical Specialist
Test Engineering

Dear Mr. Rauch;

Thank you for the complete solution con-
cerning the hopper dihedral angle, I am very
happy to print it here.

Sincerely

Borzah L. Kreimer

Editor
Tan.S =_§; Tan ¥V = b SinvSE

Tan B =g ; @ = (@+b) Tan8
&
o= (a+b)51N?’
/) JS.7an 8 =
( ) ’ SinvwY
Vanbs = £ £ = (cr+b)6‘o7u5
c ,
(&) .- 7an 8 = Cor.8
SinY
(3) 8=5 +5;
SvasriTure In:

Zan & = 7a~ (6)1‘-5‘2) = 7an$, + TAarnSs
!/~ Tan & 7Zan 52

We Arrive 47 2

Cd-) Tanw & = 7oAy
Sin.B Cos.E Cos Y
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A New Edition of an Outstanding Text ...

Fundamentals Of

Engineering Drawing, 6th Ed., 1971

by Warren J. Luzadder, Purdue University

COMPLETELY REVISED AND EXPANDED - the 6th
Edition fulfills the requirements of technicians who
need training Tn engineering drawing and practical de-
sign. |1 provides students with a working knowledge of
production and construction processes, aids them in
the interpretation and alteration of working drawings,
and prepares them for creative design.

FEATURES the most complete coverage of descrip-
tive geometry in the field in a new chapter on spatial
graphics, and introduces new chapters on creative de-
sign, computer-aided design and automated drafting,
and numerically controlled machine tools. Other new
sections describe models for design and construction of
- chemical processing plants and material concerning
technical illustrations. 1t also analyzes empirical
equations and the construction of alignment charts
for designers and draftsmen requiring a knowledge of
graphic methods.

March 1971 768 pp. $11.95

Ius. {33837-6)

And by the same author ...

Basic
Graphics

TEACHING AIDS

Provides a wide assortment of exercises following each
chapter including drawings required from pictorial
representations, drawings required from assembly
drawing of complete mechanisms, and completion type
drawings.

A Teacher's Manual, PROBLEMS IN ENGINEERING
DRAWING, 6th Edition (available in 1971), provides
partially drawn layouts for completion and solution
sheets for the instructor.

PURDUE UNIVERSITY ENGINEERING DRAWING
FILMS are available from the Audio-Visual Center,
Purdue University, West Lafayette, !ndiana 47907

for design analysis, communication and the computer, 2nd. Ed.

BASIC GRAPHICS for design analysis, communica-
tion and the computer, 2nd Edition meets the design
requirements of engineers, designers, technical aids
and draftsmen who work with computers and numeri-
caily controlled machines. The author supplies the

For more information, write Box 903

Prentice-Hall

essential fundamentals for creative design, communi-
cation, and graphic solutions. He emphasizes the use
of graphics as a language for creative design and
communication as well as a toot for probiem solving.
1968 656 pp. 6” x 9" illus. (06232-3) $11.50

{lustration from the text

Englewood Cliffs, N.J. 07632



Abstract

Some very elementary considerations of
Descriptive Geometry lead to a considerable
simplification of Dandelin's proof of the fact that
a right circular cone, or cylinder, is intersec-
ted by a plane along a conic section.

The Problem

In the process of teaching three-dimen-
sional synthetic geometry, one often encounters
difficulties in proving that "a conic séction is a
conic section'. Dandelin's proof, by means of
his spheres, is elegant but apt to become quite
tedious if one is going to treat the cases of the
cllipse, the parabola and the hyperbola sepa-
rately after first having settled the problem of
the intersection of a plane and a right circular
cylinder.

By using the definition which is common
to all threelines and some elementary concepts
from Descriptive Geometry, it is possible to
simplify the entire freatment without having to
distinguish between a cone and a cylinder.

The Proof

Regarding the cylindrical surface as a
special case of the conical surface, we may now
state the classical theorem on conical surfaces;

The line of intersection of a plane
with a circular conical surface is a
conic Section.

We shall, knowingly, disregard the spe-
cial case where the plane is perpendicular tothe
axis of the cone as well as the degenerate case
where the plane passesthrough the vertex of the
cone.

Let AB denote the true length of the seg-
ment AB. Let the axis of the conical surface be
vertical. Denote the angle of inclination of the
generating lines as a. A planem with the angle
of slope B >0 (the angle being measured with the
horizontal) intersects the given cone. Let the
line of intersection be denoted by s. Without

Dir. MORDECHAI LEWIN
Technion - Israel Institute of Technology
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On Conic SecTions

the loss of generalizatio_n, we may assume
(1) 0<a<9o® -
(2 0<g<180°- a

For a=90" the cone becomes a right circular
cylinder. ILet 8 beihe DandelinSphere inscribed
in the cone, touching the plane T at the point F.
Let o denote the horizontal plane passing through
the circle of contact of .5 with the cone. Let d
be theline of intersection of mand o dis clearly
horizontal. - : : -

Figure 1



Let M be an arbitrary point on 8. De-
note the distance of M and d aséy;. The gener-
ating line through M touches S at N. Figure 2
is an exact elevation of the system; the projec-
tion plane having been so chosen as to let both T
and g appear in an edge view. The d appears in
a point view. Let M', N' and d' be the frontal
projections of M, N and d respectively. (M) and
(N) are the positions of M and N respectively
after MNhas been revolved about the axis of the
cone until it comes to be parallel to the projec-
tion plane. An obvious fact used frequently in
Descriptive Geometryis that (M)(N) = MN. Since
MF and MN are both tangent to S, they are equal.
‘We now have '

8 is thus a constant depending on the systermi.
By (1) and {2} it is clear that

<

83 .

so that s is an ellipse, a parabola or an hyper-

bola, depending on whether g is less than, equal

to or greater than o, thus proving the theorem.

1 accordingly as 3§ o

When o= 90°, (2) implies B < a so that
8 <1 and s is invariably an ellipse, which willl
settle the case of the cylinder.

It should be noted that regardless of the
character of s, F turns out to be a focus of the
conic section and d the directrix associated with
with the focus F,

B () :N /\
(M) 5
™)

Flgure 2

-8 is clearly the eccentricity of the conic

gection.
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McGraw-Hill Offers You The Finest
Texts In: «Graphics «Engineering Drawing

°eDescriptive Geometry

GRAPHIC SCIENCE AND DESIGN, Third Edition

Thomas E. French, deceased, and Charles J. Vierck, Visiting Professor to
the Graphics Division, Department of Mechanical Engineeriug, University of
Florida, Gainesville. 848 pages, $14.50

This third edition brings the stndy of engineering drawing and graphics

to full professional standing. The approach emphasizes design concepts for
all engineering fields. A new conception of the role of graphics in engineering
increases the coverage and scope of graphies to meet the newer concepts

of representation, documentation, graphic connterparts, design, and pro-
fessional embodiment. The level of instruction can best be described as design
oriented documentary communication, covering basic, intermediate, and
advanced concepts.

New and Special Features | No other available graphics text offers such com-
plete coverage relevant to the current needs of the profession. New

chapters on graphical-mathematical counterparts, fundamentals of design,

aud professional problems. New, more logical order of presentation
emphasizing continning breakthroughs in graphic knowledge, New four-color
format,

Contents | Introdnction. Instrnments and Their Use. Graphic Geometry.
Lettering: Factual Drawing Supplements. Orthographic Drawing and
Sketching. Pictorial Drawing and Sketching. Sectional Views and Conventional
Practices., Auxiliaries: Point, Edge, and Normal Views. Points and Straight
Lines in Space. Curved Lines in Space. Lines and Planes in Space. Curved and
Warped Surfaces: Construction and Determination in Space. Vector Quantities:
Determination and Resolntion in Space. Surface Intersections and Develop-
ments, Size Description: Dimensions, Notes, Limits, and Precision.

Machine Elements: Threads, Fasteners, Keys, Rivets, and Springs. Drawings:
Specification for Manufacture. Fundamentals of Design. Working Draw-

ings. Charts, Graphs, and Diagrams: Introduction to Graphic Solutions. Graphic
Solutions of Equations. Graphic Solutions of Empirical Data. Graphic
Calculns, Graphical and Mathematical Counterparts. Professional Problems.
Bibliography of Allied Subjects | Appendix A: Lettering. Appendix B: The
Slide Rule. Appendix C: Mathematical Tables. Appendix D: Standard

Parts, Sizes, Symbols, and Abbreviations, Index.

ENGINEERING DRAWING WITH CREATIVE DESIGN,
Second Edition

HIRAM E. GRANT, Emeritns, Washington University, St. Lonis. 334 pages,
$7.95

Problems have now been added so that this textbook can be used independently
of a workbook. An extensive chapter on creative design has alse been added,
and a wide selection of creative design problems is included in the problem
section.

STUDENT’S ENGINEERING MANUAL
Edited by GEORGE A, HAWKINS, Purdue University. 750 pages, $9.95

The main objective of this manual is to serve as a supplementary reference
for the student’s total learning process throughout his collegiate and pro-
fessional career in engineering. The manual cuts across all branches of
engineering, relating physics, chemistry, and mathematical courses to the
various engineering functions,




GEOMETRY OF ENGINEERING DRAWING, Fifth Edition

GEORGE ], HOOD; and ALBERT S. PALMERLEE and CHARLES J. BAER,
both of the University of Kansas. 469 pages, $10.95

Not only does this edition present descriptive geometry via the direct method,
but also proposes to improve the engineer’s and the engineering technician’s
expertise in graphics. A new chapter on photography as well as material

on section views, dimensioning, use of instruments, drawing techniques,
threaded fasteners and vectors have been included. Additional material
focuses on freechand sketchiug, oblique pictorial views and problems, and the
standards of the USASI. '

PROBLEMS IN ENGINEERING GRAPHICS, SERIES VI

A. S. LEVENS, University of California, Berkeley and A. E. EDSTROM, City
College of San Francisco. 216 pages, $7.95

This book emphasizes pictorial and orthographic sketching and a thorough
understanding of the principles and applications of descriptive geometry. In
addition to a wide range of workbook problems in various areas, an appendix
is included that provides material on lettering, geometric constructions,
applicatious of line symbols, and the use of scales.

PROGRAMMED GRAPHICS

WILLIAM F. SCHNEERER, Case Western Reserve University. 608 pages,
$10.95

Using an engineering-science oriented approach, this highly-successful
programmed text is designed for use as an aid in the teaching of enginecring
drawing. Emphasizing communication by graphic means rather than the
details and conventions of mechanical drafting, it covers: orthographic pro-
jection, pictorial drawing, drafting standards, descriptive geometry, and
graphic mathematics.

ENGINEERING AS A CAREER, Third Edition
RALPH J. SMITH, Stanford University. 488 pages, $8.95 (cloth); $6.95 (soft)

Through technical discussions, illustrative examples, and actual case studies,
this text acquaints the reader with engineering as a career; outlines the
qualifications, duties, and responsibilities of engineers; describes the engineer-
ing profession in terms of functions and branches; provides career guidance

as well as motivation for the study of pre-engineering courses; and offers
training in the philosophy and techniques of problem-solving.

PROBLEMS IN GRAPHICAL ANALYSIS AND DESIGN

B. LEIGHTON WELLMAN, Emeritus, Worcester Polytechnic Institute,
180 pages, $9.95

Although designed for use with the author’s text, Introduction to Graphical
Analysis and Design, these problem layonts and drawing papers are readily
adaptable to graphics courses of any length or scope. Like real engineering
problems, many of these problems begin on a blank sheet so that the
student has the choice of views, scale, arrangement, and placement.

Also of Interest

FUNDAMENTAL ENGINEERING DBRAWING PROBLEMS, Second
Edition

CHARLES J. VIERCK, University of Florida and RICHARD I. HANG, The
Ohio State University. 32 pages, $5.50

ENGINEERING DRAWING PROBIEMS, Second Edition

CHARLES ], VIERCK and RICHARD I. HANG. 64 pages, $6.95

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




IN

EvaLuation OF A ProGgrAM

ENGINEERING DESIGN GRAPHICS

PROFESSOR CHARLES H. STORY
East Tennessee State University

Charles H. Story received his Doctor of
Education degree in August of 1970 at Texas
A&M University. This article is a summary of

his dissertation.

NATURE OF THE PROGRAM

Background

The Visiting Engineer Programat Texas
A&M University was formulated to provide stu-
dents of freshman graphics with a more realistic
exposure to the profession of engineering. Since
the initiation of the program during the fall of
1966, 258 engineers have served as consultants
and evaluators to over 6400 students.

The program is an important part of two
freshman courses in Engineering Design Graph-
ics required of all engineering majors. Engi-
neering design and the design process are in-
troduced to the students in order todevelop cre-
ative solutions to team design problems,

This article will present a summary of
the programs' effectiveness as evaluated by the
student and engineer participants. In-addition
to the narrative, selected portions of the surwey
data will be presented in graphical form.

Goals

The immediate goals of the program are
shown in Figure 1. It is desired that freshmen
students will (1) learn to develop an original de-
sign, (2) léarn the principles of solving an engi-
neering problem, (3) learn more about the pro-
fession of engineering, and (4) learn the impor-
tance of presenting engineering solutions inoral,
graphical and written forms. The central circle
inFigurel represents the two courses in graph-
ics offered for engineering majors -- E. G. 105
and 106. The Visiting Engineer Program has
provided realism and a unique approachtoteach-
ing thetwo coursesinEngineering Design Graph-
ics.

2, ENGINEERING FROBLEM
SOLVING

30

« 3, OCCUPATIONAL
INFORMATLON

Engineering
Design
Graphics

4, ENG. SOLUTIONS {ORAL,
GRAPHICAL & WRITTEN}

Figure 1. Immedimte Goals of the
Visiting Engineer Program

The long-range goals have included em-
phasis on (1) generalizing engineering education
to include more humanities and liberal offerings
dealing with social needs, (2) the involvement of
the student in projects which require creativity
and innovations rather than problems with the
single solutions, and (3) improvement of the en-
gineer's communication process.

Team Degign Problems

Two types of design problems have been
utilized -- one for each course in graphics. The
rather broad systems problems were assigned
during the fall semester and gave particular em-
phasis to (long - range) objective number one,
The product design problems of the second se-
mester emphasized the second objective which
dealt with creativity and innovations. Both were
projects to emphasize the third chjective., Typ-



ical problems were as follows:

1st Semester.-- E. G. 105

Systems Design
Campus Information Center
Trailer Facility

Functional Service Statlon

Hobby Center 5
Rifle and Skeet Range
Nuclear Fallout Plan
Campus Access Planning
Recreational Facility

2nd Semesgter -- E G. 1086

Product Design
Overhead Projector Eraser
Portable Cement Mixer
Home Exerciser
Automobile Controls
Offshore Elevator
Panel Applicator .
Bathing Apparatus
Adiustable TV. Base

Activities

Eachclass of Engineering Design Graph-
“ics 105 and 106 was divided into design teams of
six to eight members, Teams were able’td se-
lect or propose a problem concerned with pro-
duct or systems design. Instruction about the
design process was used .to assistgroups in ap-
proaching the problem in a systematic manner.
The six basic steps used throughout the semes-
ter are shown in Figure 2,

Practlcmg engineers from major indus-
tries in the United States were invited to make
two visits to Texas A& M to participate in the
program. The first visit (Figure 2} concerned
consultationwith the student teams about refine-
ment of design projects and to assist in relating
information about the nature of engineering oc-
cupations. The second visit involved evaluation
of theteams' presentationsto the class and panel
of engineers. The critiques enabled the students
to recognize their team's strengths and weak-
nesses as well as to learn more about evaluation
methods used by engineers in industry.

STRUCTURE OF THE STUDY

The problem was concerned with an eval-
uation to determine the degree of accomplish-
ment of both immediate and long-range goals of
the Visiting Engineer Program. The research

involved a survey of three respondent groups: 89

visiting engineers, 819 students of the Engineer-
ing DesignGraphics 105 and 234 former students
who were participants in the program. Two ju-
ries congisting of visiting engineers and faculty
from the College of Engineering assisted in the
preparation of questionnaire instruments. Five-

IDENTIFY

VISIT #1
CONSULTATION

I DEAT E During the first meeting,
engineers and students
discuss refinement of designs

* and the engineering profession.

REFINE

ANALYZE

VISIT #2
EVALUATION

In the second visit, teams

give oral presentations to the

class and panel of engineers.

The engineers, in turn, conduct
: a critique of the various teams'

e efforts.

DECIDE

IMPLEMENT
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Flgure 2. Vislting Engineers! Assls-

. fange 1n the Deslgn Process

point rating scales were used to determine spe-
cific reactions about the various aspects of the
program - - content, organization and experi-
ences, Open-ended questionnaire items were
included in all instrumentsto obtain overall re-
actions.

A pilot study was condueted to test the
.validity of the proposed instruments. Since the
questionswere composed to relate to the estab-
lished goals, a statistical test (Friedman Two-
Way Analysis of Variance by Ranks) was applied
to the pilot data. Questions receiving the high-
estratings were those concerning the fourth goal
-~the importance of presenting sclutions in oral,
graphical and written forms.



FINDINGS
Value of Visiting Engineers

Figure 3 shows the positive, negative and
neutral responses from the students concerning
their reactions to both visits. Seventy-four per
cent of the students expressed a positive reac-
tion to the first visit by the engineers. A slight
increase was noted for the second visit, where
over eighty-six per cent expressed a positive
reaction.

STUDENT REACTION

1st VISIT

2nd VISIT

NEUTRAL

POSITIVE

NEGATIVE

Student Beactions to Both
Visits by the Engineers

Flgure 3.

By surveying students in Ehgineering De-
sign Graphics 105, changes in attitudes toward
engineering were determined. Although over
forty per cent expressed no basic change in at-
titude as a direct result of the program, over
thirty per cent expressed renewed interest in
their present majors. In addition, over twenty-
four per cent said the program confirmed earlier
expectations about engineering.

Evaluation of Aspects of the Program

A three - way comparison was used to
show the similarity of responses among students,
former students and engineers. Mean ratings
of items found inall three instruments were com-
pared graphically. Figure 4 represents six of
the thirteen items used in the comparison. Re-
sponses to the items were tabulated and arranged
in descending order according to the mean scores.
Ttems receiving the highest ratings were: (1) val-
ue of technical writing, (2} importance of graph-
ical methods, and (3) gathering data for design
problems,

A two-waycomparison was used to show
the similarities of tenprogram experiences. BSix
of the items included in the two-way comparison
for former students and engineers are shown in
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Figure 5. Two experiences tied for the highest
combined ranking -- report writing and visual
aids for presentations. Oral presentation tech-
niques and the design process received the next
highest ratings.

A THREE-WAY COMPARISON

Five-Point Scale
2 3 4 5

Ttem Number
(Rank Order}

Topic Groups

13, What is the value of
good technical writing
to the engineer?

4. Evaluate the importance of BRI

graphical methods during kﬁ\\\\ \\.\‘\

the oral presentations

}. Evaluate the importance
of gathering data for
team design problems

i2. Rate the importance of
graphical aids in the
technical report

11. Value of emphasis on
creativity for freshmen
engineering students

2. Value of teamwork as
an experience in the
design problems

E = 33 Engineers {Fall 1969-70 participants)
S = 819 Students {Fall 1969-70 participants)
TS = 234 Former Students (Sophomores, Juniors

and Seniors).

A Three-Way Comparison to
S8ix Questionnslire Items

Figure 4.

Visiting engineers from five successive
programs returned questionnaires soonafter the
last visit, Figure 8 presents eight of the twelve
items evaluated by the engineers. A five-poini
rating scale was used to evaluate each item.
Eleven of the twelve items received mean scores
over four points (4= good; 5= excellent).

CONCLUSIONS

Based on the major findings of the sur-
vey, certain conclusions were reached. First,
a review of literature revealed that college en-
gineering students should be exposed to realis-
tic design experiences as early as possible,

It was noted that the visiting engineers
had a positive effect on student attitudes on mat-
ters regarding the established goals. Based on
the three-way comparison, participants were in
general agreement as to the high degree of ac-
complishment of the various goals. In short,
the program was found tobe an effective method
for introducing students to engineering.



A TWO-WAY COMPARISON

Item Five-Point Scale

Rank Toplc

Number 1 2 3 4 5 -

T I
(neutral}

(law}

1, 4, Report writing ({the
engineering report for the
communication of ideas)

1, 3. Visual aids for presenta-
tions {preparation and use of
visuals}

3, 9. Oral presentation tech-
niques (public speaking,
"gelling ideas")

4, 5. The design process (a
systematic method of solving B
an engineering problem)

5. 11, Data Collection for
projects (surveys, research,
patent informatien

6. 1. Team dynamics (group
work in problem-selving,
assignments, scheduling)

g

234 Former Students
(Sophomores, Junicrs
and Seniors},

33 Engineers
(Fall 1969-70
participants).

Figure 5. A Two-Way Comparison of
Mean Responses to 31x
Items in the Follow-Up

Study

Ten experiences offered by the Visiting
Engineer Program were recognized to possess
high degrees of importance for the engineering
students. To mention a few, the groups con-
curred that teamwork, graphical techniques in
reports and presentations, and creative design
were highly valuable experiences.

Although no major difficulties were found
regarding student performances in the program,
some students reported some difficulty in or-
ganizing team efforts during the earlier 'free"
class periods. Other difficulties concerned the
organization of the team and individual efforts
in writing the technical report.

RECOMMENDATIONS

Future programs should include a con-
tinuation of periodic evaluations from the parti-
cipants. In addition, follow-up studies could in-
clude graduates or past participants who have
received work experience in industry.

Increased emphasis and instructioncould
be given to the early stapes of the team design
process and technical report. Also, the engi-
neers' critiques could receive more emphasis
regarding specific assignments of engineers and
time requirements.
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Based on the success of the Visiting En-
gineer Program as determined by this study,
this approach is recommended for use at other
institutions. Other colleges should consider ad-
aptation of similar plans for making engineering
design graphics a meaningful part of the engi-
neering curriculum. The interest of the stu-
dents and the visiting engineers coupled with the
results of their efforts support this comprehen-
sive appreoachas alogical method of introducing
students to the engineering profession.

RATINGS BY VISITING ENGINEERS

Item Number
(Rank Order}

Five-Poimt Scale

Topic

2, Value of design teams rather
than individual work

4, Value of engineering graphics
for introducing engineering
problems

13, Rating of program for stimulat-
ing interest in engineering

11. Value of the program to the
freshman student

12, Value of the program to the
visiting engineesrs

9. Student interest and
enthusiasm in project

3. Program's value as a means
of stimulating creativity

6. Rating of the team
presentations

(Respondents were 89 Visiting Engineers who returned
the brochure questionnaire],

Figure 6. Overall Mean Ratings by
Vislting Engineers of Flve

Successive Programes (1967-1970)

Evaluation should be conducted todeter-
mine the degree of success of the various stages
of the design process. Rating scales should be
used more extensively in other fields of study
to allow the students to evaluate methods of in-
struction.
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ABSTRACT

The feasibility of displaying wvectorcar-
diogram loops in a manner such that their ori-
entation in a three-dimensional spaceis readily
perceptible by physicians has been explored. A
system was developed whichincorporateda com-
puter and plotter to draw sterioscopic pairs of
vector loops for viewing by individuals or by an
audience. It was foundthatproperly augmenting
the vector loops, along with viewing them ster-
eoscopically, resulted in a very successful dis-
play technique.

INTRODUCTION

Electrocardiography and vectorcardiogra-
phy have been widely used by physicians as an
aidinthe analysis of heart conditions, . An elec-

trocardiogram is a record of elecirical poten-
tials in volts and generally consists of a series
of two-dimensional curves (one space dimension’
and one time dimension) each reflecting the car-
diac potential in one direction as a function of
A vector-

time, such asg that shownin Figurel.
lead 1 lead 2

- lead aVL

ﬁﬁaaa! il
ii laa i’l.l]

Flgure 1
Electrocardiogram Curves
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An AppricaTiON OF
CompuTER AIDED DESIGN
To ELECTROCARDIOGRAPHY

cardiogram differs from an electrocardiogram
by the manner in which the record is displayed.
Instead of plotting one component of the poten~
tial vector and time, two components of the po-
tential vector are plotted withonly timing marks
along the resulting curve to show temporal de-
pendence of the potential (Figure 2) [1, 2].

Horizontal

Frontal Left Sagittal

Flgure 2
Vectorcardlogram Curves

The cardiac potential at any instant of time
is inherently three-dimensional in nature. It is
therefore definable by a minimum of three or-
thogonal components in space, all of which vary
with time. This potential musi bef§visualized
three - dimensionally by the physmlan in order
to achieve a complete understanding of the heart's
behavior., He must visualize a loop being traced
out in space with its velocity changing from peint
to point {Figure 3}. When working with an elec-
trocardiogram, this requires vector addition of
selected component curves. The process re-
quired of adding these components, all functions
of time, is an extremely difficult mental task,



This situation may be avoided by using the vec-
torcardiogram. Withtwo vectorcardiogramdis-
plays, e.g. frontal and harizontal, the process
becomes one of mentally transforming from a
two-dimensional space into a three-dimensional
space, which is less difficult than the previous
transformation. However, it is still a complex
taskbecause of the nonuniformityin loop shapes.

The transitionfrom electrocardiography tovec-
torcardiography improves the man-machine in-
terface by eliminating one space dimension from
the transformation. Thus, it is reasonable to
assume that the removal of another space dimen-
sion from the transformation would result in an
even greater simplificationof the process, since
it will obviously eliminate the mental transfor-
mation completely, Therefore, the problem is
that of finding a display of the cardiac potential
which will eliminate the need for a mental trans-
formation.

Figure 3
Vector Trajectory

METHODS

The data was obtained by phetographing
and digitizing the three components used to plot
the vectorcardiogram loops {(Figure 2). The
data was extracted only for the QRS complex
which represents depolarization of the ventri-
cles and is of primary interest.

The computing was done on an IBM 1130
computer with an online calcomp drum plotter,
A Fortran IY program was written to do per-
spective drawings of the vector loops giventhe
X, Y, and Z coordinates of points along the loop[3].
The necessary inputs to the program are the
coordinatesto plot the configuration and the pa-
rameters which determine the observer's posi-
tion. The program consisis of two major sub-
routines. In order to obtain any view desired,
one subroutineis incorporated which rotates the
coordinates of the configuration in its three-di-
mensional space. Another subroutine uses the
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rotated coordinates and maps them from three-
dimensional space, ar more specifically, onto
a plane of prajection. The mapping is done in a
manner such that the projected points are in
perspective. The points in perspective are then
drawn by the plotter.

Stereoscopic pairs are obtained by draw-
ing a perspective view from one location, and
then rotating the observation point four degrees
about the configuration to draw a slightly dif-
ferent perspective. These are then viewed with
a mirror stereoscope, such as are used to view
aerial photographs for mapping purposes, and
with red and green glasses, for black line and
red and green line drawings, respectively.

RESULTS

The loops were displayed in stereo but
additional technigues were necessary to aug-
ment the display. First, a set of axes was in-
cluded as a reference in which the origin of the
axes correspondsto the initial and final point of
the loop. The second technique was to project
the loop onto a horizontal plane and connect the
loop and its projection with vertical lines at 5
millisecond intervals (Figure 4). This is ad-
vantageous for two reasons: (1) the uncertainty
with respect to the orientation of the loop is
eliminated and (2) the velocity changes along
the loop are made apparent, Also added to the
configuration were the 40 millisecond vector
and the maximum vector in the QRS loop because
of their particular interest to cardiologists.
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Figure 4
Augmented Loop



The stereoscopic pairs havebeen display-
ed in several ways. Originally the left and right
views were done apart from each other so that
no overlap would occur. These could onlybe
viewed with a mirror stereoscope by one per-
son at a time. In order to showthe stereo pairs
to an audience, each of the views was puton a
color transparency so that the left and right
views projected red and green, respectively.
By superimposing the two views and using glasses
with green and redfilters, anaudience may view
them stereoscopically. Superimposing was also
done directly on the plotter using red and green
inks. These drawings can be used for individual
viewing with red and green glasses without need
for a stereoscope or projection equipment. Also
the drawing sizeis not limited when the stereo-
gcope ig not used. Several attempts were made
to make slides by photographing the superim-
poseddrawings. However, no consistency could
be chtained between the color in the slides and
the color of the glasses, making this method
unsatisfactory.

CONCLUSION

A combination of the techniques of aug-
mented perspective drawing and stereoscopy
has resulted in a feasible methed of displaying
vectorcardiogram loops. The observer is no
longer required to make a transformation in or-
der to form a mental image of the vector loop
asitwould appear in a three-dimensional space.
The final result also affords the observer im-
mediacy in perception of the loop through the
incorporation of stereoscopy.

Future work will be to determine whether
improved diagnosis could result from this dis-
play and whether it could be useful as an aid in
the teaching of electrocardiography and vector-
cardiography.

RN TR i i

"Don't act so important, We have
computers here.,"
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PROBLEM BOOKS
FOR ENGINEERING
GRAPHICS,

Communication-Analysis-
Design, Fourth Edition

C. Gorden Sanders, Carl A.
Arnbal, and Joe V. Crawford,
lowa State University

This problem book series facilitates un-
derstanding the fundamental principles as
well as making practical applications of
them in industrial-oriented problems. Each
unit includes a statement of objectives,
some analytical thought questions, some
semi-programmed instruction with answers
on the back of the sheet, some word de-
scription problems, and some partial-lay-
outs with word specifications, Photographs
from industrial firms enable the student to
visualize the objects in their actual setting.

Book 1—136 pages—prob. $5.75
Book 11-150 pages—prob. $5.75

Write Mrs. Carolyn Gantz. . .

ENGINEERING
GRAPHICS,

Communication-Analysis-
Design, Fourth Edition

James S. Rising, M. W. Almfeldt,
and Paul S. De Jong, lowa State University

Completely revised, Engineering Graphics presents
a readable, integrated introduction to graphical com-
municatian, problem analysis, and creative design.
Included throughout the text are carefully drawn
illustrations and step-by-step procedures for problem
solution. Outstanding coverage of vectar quantities,
graphical mathematics, and construction of charts and
diagrams is provided. Sample problems of progres-
sive difficulty conclude each unit.

Of Special Note...

¢ [nformation updated to reflect changes in the
standards,

® New units on creative design, electrical and elec-
tronic diagrams, and computer aided design.

® New treatment of pictorial systems, graphical
mathematics, basic dimensions, production dimen-
sioning, and design drawing.

¢ New emphasis on industrial applications.

408 poages—8 1/2” x 11"—cloth
bound—1970—$8.50

WL C. BROWN COVMPANY PUBLISHERS
135 South Locust Street, Dubuque, lowa S2001
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According to datarecently released by the
Engineering Manpower Commission of the En-
gineers Joint Council, full {ime student enroll-
ment, in engineering schools, last year dropped
9,500 below the previous year. While the elim-
inationofdraft deferments for graduate students
has strongly influenced total enrollement, a sig-
nificant decrease in undergraduate enrollment
was noted, particularly at the freshman and
sophomore levels. Demand for engineers con-
tinues to exceed the supply and we cannot meet
the demand at current levels of enrollment. En-
gineers pride themselves on being "problem
solvers', Well, here is a very basic problem
crying for solution.

Attempts to increase the attractiveness of
an engineering career, to provide better moti-
vation, and to reduce student attrition are in
progress in many schools today. Perhaps the
commontheme in all of themis simply "involve-
ment'" ---~ a.popular term in this day and age.
Students want to become involved with engineer-
ing at the beginning of their higher education.
They are not interested in waiting until their
Junior yearto start chewing on engineering sub-
jects. We can no longer afford the luxury of
taking two year "survivors' of an initial input
as being the only ones warranting further atten-
tion.

Since engineering-is design, the creative
aspects of the profession have been largely
seized upon as the wvehicle to attract and hold
student interest. More and more, we see the
word "design" appear in course titles. The En-
gineering Graphics Division of ASEE has re-
cently changed its name to Engineering Design
Graphics. FEmphasis on design and creativity
atan early stage has been successful at several
Colleges in improving retention rates. Profes-
sor George C. Beakley of Arizona State Univer-
sity has reported, in a paper given at the 1970
Annual Meeting of the American Society for En-
gineering Education, entitled "Rescuing Fresh-
men from Engineering Alienation' that retention
of engineering freshmen increased by 40%to 60%
through "personal involvement in a realistic de-
sign experience. "' T believe this is a major step
in the right direction, but I also believe there
must be more than this if we are to produce the

W. GEORGE DEVENS
Virginia Polytechnic Institute
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ENGINEERING GRADUATES

engineering graduates this naticn sorely needs,

At Virginia Polytechnic Institute and State
University, we are about to begin the fourth
year of a Freshman Engineering Program which
we feel is unique in engineering education today.
Acting under the assumption that you cannot
have upperclassmen in engineering if you lose
them as freshmen, major emphasis has been
placed on this program. Since the inception of
the program, retention of Freshmen has been
70% or better of the original output.

The total V. . . freshman engineering
involves a number of areas. It begins with the
Summer Orientation and Registration Program,
redquired for all entering freshmen. In addition
to a general university orientation, the College
of Engineering provides its own special orienta-
tion. The key element here is a scheduled pri-
vate conference of the student (and parents) with
a seasoned member of the engineering faculty.
The student is welcomed to our profession and
senses a very personal interest in him even be-
fore he has formally enrolled.

In previous years, counseling of fresh-
men was provided on a general, if needed, ba-
s5is by a few faculty. Today, each student is
assigned an advisor for the entire year. His
advisor is one of his instructors during the Fall
Quarter, making it easier to establish a true
personal relationship.

All one thousand of our freshmen are en-
rolled in General Engineering. They do not se-
lect a specific departmental area until the end
of the year - at which time they are in a much
better position to make this decision. To assist
them, each of our eleven departments provides
detailed orientations, on a scheduled hasis,
throughout the year. Consequently, "department
jumping' has shown a considerable decrease,.

In addition tp Mathematics, Chemistry and
English, each of our freshmen takes a twelve
guarter - credit -hour sequence of courses from
the Division of Engineering Fundamentals. Six
hours, over three guarters, are devoted to En-
gineering Graphics. We continue to emphasize
graphic skills as a prime means of communica-



tion for all engineers. IHowever, intricate de-
tailed and assembly drawings are a thing of the
past. The course stresses graphical approaches
to problem solving and design through training
in three dimensional visualization and pictorial
representation.

The other six credit hours, also over
three quarters, is devoted to a new area labeled
"Intro' or '"*Fundamentals’ by the students. The
Fall course, '"'Introduction to Engineering',
GE 101, deals with the history and functions of
engineering, the role of the engineer in society,
and takes in slide rule proficiency. The course
is designed to provide high initial motivation.
The Winter Quarter course, "Introduction to En-
gineering Methods", GE 102, deals primarily
with resolution of empirical data, graphical
mathematics, and basic computer programming,
Daily "turn around" service for student pro-
grams is provided through centrally controlled
batcHing.

The Spring Quarter features a course en-
titled " Conceptual Design and Analysis', GE 103.
That is a pretty fancy title for a freshman level
course, Three years ago, there were many who
questioned the sanity of introducing a group of
young students with little scientific or technieal
background into such a program. The students
have answered the question through performance.
Ttis a delight to work with these intelligent, cre-
ative and open minds. At this point theyknow
no limits or false constraints. New ideas or new
adaptations of old ideas come easily. Their work
and their reports have caused those, involved
with upperclass design courses, to sit up and
take notice. However, the biggest gain from
this course comes in the student's realization
of what he doesn't know - and the further real-
jization of the value of the courses to follow in
the total curriculum.

Throughout the year, guest speakers are
invited to addressthe clags. Opportunityto vis-
it local industries is provided, and students are
encouraged to participate in the functions of the
various engineering societies,

Toteach the freshman courses, we utilize
the diverse talents of the entire College of En-
gineering faculty. This approach, we feel, is
unique to Virginia Tech and offers the obvious
advantages of

1. exposing students to a broader
spectrum of engineering back-
ground.

2. actively involving the entire col-
lege with freshmen

3. precluding theneed fora substan-
tial increase in faculty

To date, approximately two thirds of the faculty
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have been involved in the program, including
several department heads. Most instructors
teach one, and sometimes two, freshman sec-
tions in addition to instructing in their parent
department. Coordination in effected by the Di-
vision of Engineering Fundamentals, Since the
majority of the instructors are heavily engaged
with their own courses, every effort is made by
""The FreshmanOffice' to plan ahead and to pro-
vide detailed instructional material.

The Commonwealth of Virginia is current-
1y engaged in a rapid expansion ofits Community
College system to a totalof twenty-two colleges.
Since many of their engineering students trans-
fer to V. P. L. we have established a close liason
with many of them to ease student transition.
We provide our course material to their faculty
to use as they see fit. As a result, transfer
students, from these schools, now arrive with
more transferrable credit.

We will continue tolose some of our initial
input. Failure to cope with mathematics and
chemistry contributes a significant percentage
of the loss. This loss we can afford. Hopefully,
we are retaining the great majority of students
who are capable of graduating as engineers,

We have been fortunate to enjoy the com-
plete cooperation of the entire College of En-
gineering and an enthusiastic group of instruct-
ors. Manyhave discovered that teaching curious
and questioning freshmen is a refreshing expe-
rience, All the faculty is acutely aware of the
presence of cur freshmen, Here is where the
process begins. If we can motivate, challenge,
and stimulate the freshmen; if we can retain the
top talent in our profession; we are on the way
to providing our nation with more engineering
graduates. The new freshmanprogramatV. B L
launched amidst some skepticism and with some
trepidation, has definitely proven to be a step
in the right direction.

FRESHIMEN ENGINEERING CURRICULUM

Virginia Polytechnic Institute

Chem. 113, 123, 134 General Chemistry 303 3(3) 3(3)
Chem. 114, 124, 134 General Chemlstry Labdoratery 3(1) 3l 3l
Wath. 111, 121, 131 Celenlus 5050 5050 5{5)

Engl. 112, 122, 133 Types of Discourse & Litsrature 3(3)  3(3} 3(3}

G,E. 114, 124, 134 Engineering Graphlos 32y 3{z) 32}

4,8, 101 Introduction to Englineering 3(2)

G.E., 102 Introduetion to Englneering Methods 3(2)

G.E. 103 Conceptual Design & Analysis 3(2)

Phys,Ed. or ROTC ﬂ i{)_ e
Quarter Credits {17} (17) (17)
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Are ever-increasing student enrollment and crowded drafting room fa-
cilities a problem for you? A possibie solution may be.....

The AMES® Draft-I

@ TILT-UP DEVICES LOCATED TO PLACE THE
DRAFTING SURFACE NEARER THE DRAFTS-
MAN,

@ REDESIGNED DEVICE CONNECTING BLADE
AND CORD ALLOWS EASIER ADJUSTMENT
OF PARALLEL BLADE,

NEW CABINET HARDWARE GCIVES IM-
PROVED APPEARANCE.

AVAILABLE IN THREE POPULAR SIZES:
Ox12, 12x18, AND 18x24.

@ ALL THESE FEATURES ADD TC THE VALUE
VERSATILITY, BUT ARE AT NO INCREASE
IN PRICE,

Here's what the Head of an Engineering Graphics Department has to say:

After two years in our drafting program, we consider the AMES®Draft—Pak to be a well designed, durable
unit with sufficient storage space for typical student drafting materials. The Draft-Pak allows any desk to be a
“drafting station.”

The Draft-Pak makes it conventent for students to do work outside the assigned lab rooms.

Professor L. L. Wyman
South Dakota School of Mines aud Technology
Rapid City, South Dakota

Other Drafting Products by
OLSON of AMES :

® The AMES'LETTERING GUIDE
® AMES bonded acrylic T-Squares

° AMES®T—Square Guides for perspec-
tive drawings

° AMES®STGdia~Protractors and Visual
Aids for drafting rooms
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ED WILKS

Georgia Institute of Technology

ABSTRACT

The orthographic photography - descrip-
tive geometry method introduced by Professor
Levens in his work on the design of ortheopedic
devices¥* is extended to the golf swing. The golf
swing application {not yet tested) would deter-
mine the motion geomeiry of the golf club and
the golfer's body during a full swing., Three mu-
tually perpendicular synchronized movie cam-
eras photograph the swing using the clubhead and
key body joints as moving targets. The per-
spective camera datais converted to orthograph-
ic datathrough reference scale grids at the golf-
er. The output of the system is a set of space
coordinates for each camera target at each ob-
servationtime. This data converts directly into
descriptive geometry layouts showing relative
lacations of the different body joints at partic-
ular times. By treating these layouts as ordi-
nary line and plane problems three new golf pa-
rameters are developed and illustrated.

RECENT BRITISH RESEARCH ON GOLF

1 "The Searcg For The Perfect Swing' by
Cochran and Stobbs; Lippincott, 1968,
This is areporton a comprehensive four
year golf research project sponsored by
the Golf Society of Great Britain. Dr.
Cochran, a physist, was full time direc-
tor, They treated clubhead geometry
from photographs madebya simple cam-
aimed normal to the presumed plane of
the clubhead path. They didn't mention
any attempl to solve the geometry of the

. golfer's body.

2, "The Science Of The Golf Swing" by Dr.
David Williams; Pelham Books, 1969.
This is a report of Dr. Williams' per-
‘sonal research on golf; his work is also
coplanar and he doesn't mention body
geometry,

* GRAPHICAL METHODS IN RESEARCH
by A. S. Levens: Wiley, 1865
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DeTermiNATION OF

GoLF Swing GEOMETRY

By ORTHOGRAPHIC PHOTOGRAPHY
.- DESCRIPTIVE GEOMETRY METHOD

3. "X-Ray Way To Better Golf" by Adwick;
Pelham Books, 1870,
Mr. Adwick introduces a new technique
in golf swing photography. He makes
time exposures showing the complete
motion paths of the golfer's hands and
theé. clubhead. Small battery operated
lights serve as camera targets.

PHOTOGRAPHY

Figure 1 shows the general setup of the
cameras and targets. The principal axes are
shown at the origin (O). The three cameras are
aimed parallel to these axes and are lined up
with the golfer's body. The clubhead, and the
golfer's shoulders, hips, and hands are the cam-
era targets. The synchronized cameras would
operate at 100 frames per second. Each frame
would be needed for the high speed portion of
the clubhead arc; something like every fifth frame
would be sufficient for the slower moving body
parts.

Z Axls Camera

LS
RS

LH Left Mip R4 H

LS Laft Shoulder

RS Right Shoyldar

RH  Right Hip

[

LW Left Wrilst

+z

+r
T T Ax

X Axle Camera is Camera

Figure 1

Gensral setup of cameras and targets

CONVERSION OF CAMERA DATA TO SPACE
COORDINATES

Figure 2 shows the method of building a
scale at the golfer into the film images. The X



axis camera setupisusedfor illustration. After
the camera has been focussed on the golfer, the
location of the golfer's feet is marked on the
floor, the golfer moves cut, and a set of layout
wires are installed. These wires form a refer-
ence square normal to the camera and midway
between the foot markings. Corner O' of the
reference square O'ABC 1is a translated origin
whose lqcation is known with respect to the ori-
gin O. After the reference square is photo-

graphed the layout wires are removed. Then
the golfer moves back into position and his swing

is photographed. The first step in film analysis
is to adjust the distance from the projector to
the screen, making the film image of O'ABC co-
incide with an identical square premarked on the
screen, The projector is locked into that loca-
tionand screen axes Z' andY' become base lines
for measuring c¢oordinate distances Y and Z for
the different camera targets.

/-Lavou'z leas‘\
"

X Axis Cenmera

Prajactor

I

Figure 2
Method of relating socale at Golfer to
secale on the Projection Board.

Figure 3 shows how corrections can be
made for targets in front of or behind the ref-
erence square, The X axis camera and a tar-
get (T) behind the reference square are used for
illustration. The " similar triangles” method
uses the known distance from the camera to the
reference square. '

When a particular target is visible from
all the cameras each coordinate for that target
{ at that time) would be measured twice, furni-
shing a check. The ¥ axis camera would read
X and Z; and the vertical camera would read X
and Y,

MOTION PATHS

The motion pathofatarget can be traced
by sticking pins directly into the projecticn
screen while the projector is stopped at succes-
sive frames. Figure 4 illustrates this feature;
it shows part of a backswing clubhead path with
four points on the arc as seen in four different
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d¥ = Hegative correction for ¥ coordinefs
te

42 = Poslfive gorrectlon for 7 coordina

—_—

Filgure 3
Corrections for targets not in the
plane of the scale grid.

film frames, The starting point O, intermediate
points D and E, and the.end point F represent
four target locations for the four frame times.
The four peints in each of the orthographic views
locate four pins stuck in each of the three pro=
jection screens, Point T is at (AY, AZ) in the
X axi8 view; at (-AX, AZ) in the Y view; at ~AX,
AY) in the Z view; and at(-AZ, AY, AZ)in space.

+X

A @

4=}

L
'N’-l“

O +Z
F ——!' f
E AT AZ
" _jﬁb_t [
Figure b

Orthographlc projectlons of a partial
arc of the clubhead motlon path.

Figure 5 shows an arrangement of shoul-~
der and hip targets* permitting visibility from
all three cameras. The camera targets illus-
trated could be small spheres of lightweight ma-
terial. The pinsticker would put temporary pins
in the images of these targets; later he would
locate actual target pins onlines connecting left
and right pairs of temporary pins



Figure 5
Camera targets for hips and shoulders

NEW GEOMETRIC PARAMETERS AND THEIR
MEASUREMENT BY DESCRIPTIVE GEOMETRY

The first parameter {"A'') relates to the
gequence of motions leading to the desired'late
hit"; it is a measure of how much the hips lead
the shoulders inthe downswing. The given views
in Figure 6 are simultaneous projections of a
golfer's torso in skeleton form. The projection
planes are normal to the X and. Y axes, The
agsumed posture is that of a golier late in his
downswing but before impact., Point MS is the
midpoint of the shoulders; MH is the midpoint
of the hips. Line MS-MH approximates the gol-
fer's spine. Parameter "A" is defined as the
angle the hips lead the shoulders in the down-
swing as seen by an observer looking down the
axis of the golfers' spine. The first auxiliary
shows the spine in true length. The second aux-
iliary shows the spine as a point and indicates
the measurement of angle "A" for the instanta-
neous posture,

The second parameter (''B'"} also relates
to the "late hit"; it measures a relationship be-
tween the armes and shoulders during the down-
swing, The given views in Figure 7 are YZ and
XZ projections of the shoulders, hands and hips
for a golfer at the start of his downswing. The
hips are included only as an aid to visualizing
the golfers' posture; they aren't used in the so-
lution, Parameter ''B" is the angle between the
golfers' leftarm and aline connecting his shoul-
ders; it is the interior angle at LS in the plane
RS-T.S-LW. The usual "true size of a plane”
solution is shown with a true length line in the
XZ view, plane as an edge in the first auxiliary
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view, and true size of the plane in the second
auxiliary. Parameter ""B' is a function of the
bend in the right elbow; it introduces the con-
cept of maintaining the "top of the backswing"
value of Angle "B" during the first move of the
downswing.

.!K\ Sgine showing as
/ Ls [ a polat (MK}
L3

LH,

MH RH

1

Figure 6
Parameter "A" - The angle hips lead
shoulders in the downswing.

Ls

RH
Lh

Figure 7
Parameter "B" - The angle between the
golferts left arm and his shoulder line.

The third parameter ("C'") relates to
backswing geometry. "'C' is the dihedral angle
between the shoulders-hands plane (the plane in
which Parameter "B'" is measured) and a plane
defined by the shoulders and the spine. TFigure
8 shows the two planes for a golfer near the top
of his backswing, The planes intersect in the



LW

MH

Figure 8
Parameter "C" - The dihedral angle
between the shoulders-hands plane
and the shoulders-spine plaene.

in the shoulder line RS - LS. The usual dihedral
angle solution is shown with the shoulder line
appearing in true length in the first auxiliary
and as a point in the second, Parameter "C" is
a function of the shoulder turn and height of hands;

its variation pattern could be useful in describ-
ing and teaching the backswing.

OTHER USES OF GEOMETRIC DATA

The coordinate form of the output geo-
metric data is ideal for building physical models
of the different motion paths. Bent wire motion
path models with time markings could be useful
devices for golf instruction.

The system could also be used to help a
golfer who is off his swing to regain his earlier
form. If the geometry of his normal swing has
been recorded he could come back to the labo-
ratory when he is having trouble and have the
differences between his normal and his trouble
swings determined.

The system could further be used as the
geometric base for a research project studying
the dynamic forces acting on the different parts
of the golfer's body during the swing. The out-
put space -time data could be converted to ve-
locity-time and acceleration-time data by graph-
ical calculus.
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