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TESTED TEACHING AIDS
FOR ENGINEERING DRAWING

BY CARL L. SVENSEN AND WILLIAM E. STREET

FOR USE WITH ANY TEXT OR NO TEXT

DRAFTING PROBLEM LAYOUTS

SERIES C, REVISED

Work sheets covering Vertical and Inclined Lettering,
Sketching, Use of Instruments, Engineering Geometry,
Scales, Orthographic Projection, Revolution, Auxiliary
Projection, Sections and Conventions, Dimensioning,

Screw Threads and Bolts, Isometric, Obligue, Perspective,
Developments, Intersections, Working Drawings, and
Creative Design.

95 Work Sheets, 8 1/2" X 117 §5.00

DRAFTING PROBLEM LAYOUTS
SERIES D, REVISED

Work sheets covering Vertical and Inclined Lettering,
Sketching, Use of Instruments, Engineering Geometry,
Scales, Orthographic Projection, Revolution, Auxiliary
Projection, Sections and Conventions, Isometric,
Obligue, Dimensioning, Developments, Intersections,
Screw Threads, Studies of Points, Lines, and Planes,
and Creative Design.

160 Work Sheets, 8 1/2" X 11" $5.00

VERTICAL LETTERING EXERCISES

Vertical Lettering with Instructions.
6 Work Sheets, 8 1/2" X 117 50.75

INCLINED LETTERING EXERCISES

Inclined Lettering with Instructions.
6 Work Sheets, 8 1/2" X 11" 50.75

WRITE FOR EXAMINATION COPY OR ORDER FROM

W. E., STREET
ENGINEERING GRAPHICS DEPARTMENT
LOUISIANA STATE UNIVERSITY
BATON ROUGE, LOUISIANA 70803
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Largest selection of templates
available anywhere.

30 drawing
seis, over 40
compasses.
An
unbeatable
selection
to choose
from.

Lietz offers
today's most
comprehensive
stock of draft-
ing supplies.

Scales, for
example—79
different mate-
rials, sizes,
calibrations
and shapes.

Write today
for Template
Catalog
and/or Draft-
ing Supply
Catalog.

CIVISION PAXTON NATIONAL, INC.

330 Corey Way, South San Francisco, Calif. 94080
1224 South Hope Street, Los Angeles, Calif. 90015

Lietz has added five new
ellipses to the most com-
plete ling of ellipse tem-
plates in the world. The
new 10° 68° 70° 7/%°
and B0° templates plus the
ten former templatas give
you a comptete ellipse range
from 10° 1 BC® with 5°
incraments. Sizes from %"
to 4"

Only Lietz offers such a
wide range of eliipses with
mathematically-calculated
and precision-gngineerad
cutouts for maximum accu-
racy. Full descriptions can
be found in & new ellipse
template brochure.

L6

330 Corey Way, South San Francisco, Calif. 94080
1224 South Hope Street, Los Angeles, Calif. 90015

=T

DIVISION PAXTON NATIONAL, INC.

What's new in drafting equipment?
Lietz is new! It's the contemporary line
that keeps up with new drafting
technigues. Lietz . . . first with ellipse
templates, from 10° to 80°first

with metric templates. See all the
"“firsts” in the new Lielz catalog.

DIVISION PAXTON NATIONAL, ING.

330 COREY WAY, SOUTH SAN FRANCISCO, CAL. 94080
1224 SOUTH HOPE, LOS ANGELES, CAL. 90015



From June 15 to June 19 of 1968
the Engineering Graphics Division of A,S5.E,E,
reached a milestone in its history. During
that time, design projects were displayed to
gshow other engineering educators what our
freshman engineering students are capable of
doing with the aid of proper guidance. From
all indications the work was well received by
our colleagues in other disciplines,

In past editorials, the question
YWhat are we to accomplish with our
students ?" was asked., The display should
give us the answer. It seems that visitors,
viewing the projects, were impressed more
with the reports than with the various models,
prototypes or other forms of illustrations, as
was evidenced by their voting, These reports
were nothing more than detailed accounts of
the processes pursued by the designers
{students) in arriving at conceptual solutions.
This seems to indicate that our real task is
to thoroughly acquaint the budding engineer
with the methods by which information and
original ideas are gathered and coordinated
for the purpose of arriving at solutions of
creative design.

Does this mean that Graphics should
be completely eliminafed from our curriculum?
To arrive at a ligical answer to this question
we must first find answers to others, such as
"What is the best way to convey creative
ideas to others as well as to ourselves?',
Are there methods of analysis other than the
accepted and recognized mathematical, and
if so what are they?", "Will devices, such
as the computer, replace the importance of
the knowledge of communicative and/or the
analytical subject matter?"”. These and
other questions must be asked and answered
to asgsist us in preparing a meaningful cur-
riculum leading to a thorough understanding
of the design process. All of these queries
must be considered carefully if our work is
to be as necessary as was indicated at the
Annual Meeting at U, C, L. A,

It is possible that the name of our
Division is deceiving, not only to others but
primarily to ourselves and thus retarding
progressive change. Are we afraid to show
anything but Graphics because that is how
others know us? Are we afraid to show
Graphics because we want to make the right
impression in order to keep our jobs? If it

Editors’ Board

FDITORIAL

would help, in any way, let us consider a
change in the name of the Division, as has
been suggested at the Mid-Year Meeting of
1968 in Tampa, Florida. The suggested
change was to "Division of Engineering
Graphics and Design', However, there may
be other names which may be more indicative
of the work that we must do. If so, let us
consider them,

Whatever the name of the Division
or of our individual departments, we must
remember that our 'Goal' is that of prepar-
ing the student for further study in the pro-~
fession of engineering through a thorough
understanding of the processes needed to
arrive at creative design solutions., All of
the subject matter included in our course
should be geared toward that "Goal", and it
behooves us to adapt our methods of presen-
tation to best accomplish it.

To assist us in better presenting
the process toward creative desgign, the
Division has held its Summer School in 1967
and has also created a Graphics and Design
Consultants Committee, To take advantage
of the work done during that Summer School
it is necessary for those who were in atten-
dance to take the initiative in carrying the
information to colleagues in their respective
areas. The Graphics and Design Consultants
Committee is composed of people who are
not only capable of assisting in the organiza-
tion of ways and means to bring information
to others, but are also willing and anxious
to help. It is our job to take advantage of
the resources made available to us. It is
our responsibility to serve our students most
usefully in their preparation for a professgional
career in engineering.

Borah L. Kreimer



Visualization, Communication, and Design

By RANDOLPH P. HOELSCHER, CLIFFORD H. SPRINGER, and
JERRY S. DOBROVOLNY, all of the University of lllinois.

Engineering graphics is the language used by engineers, designers, drafts-
men, and technicians in the design and production of many of the products
of our modern technology. Because of the necessity of an intercommuni-
cation of ideas, the language of engineering drawing and the graphical
systems used for computation and representation must be understood by
all these specialists.

This book provides an introduction to this language—engineering graphics
—that enable students in engineering and engineering technology, industrial
arts, and vocational education to learn and use it proficiently. It includes
material on engineering drawing, descriptive geometry, graphical mathe-
matics, and their applications to engineering design. In its comprehensive
coverage, this text includes all aspects of the field in a concise, functional,
and easily understood manner.

OUTSTANDING FEATURES OF THE TEXT—

& Fully illustrated with drawings and photographs, corresponding to the
text material

e A special chapter on tooling form production

e Enough material for a separate course in graphical computation

e Organization of the material from simple to complex ideas, enabling the
book to be used in courses on all levels

e The |atest information on drawing control in a large company design room

e Historical lead-ins at the beginnings of chapters, to give the student an
awareness of the developmental background

e Open-ended problems that provide experience in situations similar to
those in engineering practice

@ Self-study guestions to allow the student to check his own progress

o Functional use of color to clarify construction, rather than merely to
decorate ‘

19686 917 pages $11.95

JOHN WILEY & SONS, Inc.

605 Third Avenue, New York N.Y. 10016

In Canada: lohn Wiley & Sons Canada Ltd., 22 Worcester Road, Rexdale, Ontarlo




I want to open these remarks by
first thanking the members of the Division of
Engineering Graphics for giving me the honor
and the opportunity to serve them and the
Division as Vice-Chairman. The challenge of
following the previous distinguished officers 3.
is great, as well as the challenge of present
and future direction of our discipline and our
Division.

In recent years it has become very
evident that the Division of Engineering
Graphics has gained great internal strength
due fo the diversity of ideas and people that
it comtains. This diversity -- with unity --
is our greatest asset, The fundamental areas
of engineering drawing and descriptive geometry
continue to be the bedrock on which our :
Divigion stands and grows. Many of our 4,
people have branched out into the areas of
computer graphicg, graphical mathematics,
and the broad area of design, -- especially
conceptual design -- as well as the area of
theoretical graphics,

The immediate future,
will involve four developments:

as I see it,

1. Design education will continue

to expand and grow with new .

methods being devised to teach
design at all levels and with
more efficiency,

2. The area of theoretical graph-
ics, dealing with abstract con-
cepts of graphics will continue

COMMENTS
by
Steve M. Slaby
Vice-Chairman
Division of Engineering Graphics, ASEF

to gain more attention by our
theoretically oriented colleagues
and begin to interest the larger
majority of our Division.

The Resolution, expressing the
concern of the Division, vis-~a-. .
vis disadvantaged minorities in
our country, which was passed
at the Annual ASEE Meeting ‘
last June at UCLA makes clear. -
our social responsgibility to help.
remedy what is a tragic condi-
tion in our country. Programs,
to implement the Resolution are
presently being considered by
our colleagues in the Division."

With all the broadening and
enlarging of the scope of our
Division (and its increasing
diversity with unity) it is im-
portant that we should consider
a change in the name of the
Divigion. Perhape a more in-
clusive name would be '"'Division
of Engineering Graphics and
Design.

The institution of a computer-
ized graphics information
retrieval gystem warrants our
careful consideration. Over
many years, much valuable
graphical information hag

been developed in our excellent
JOURNAL OF ENGINEERING



GRAPHICS. Professor Frank developments readily available to an excep-

A. Heacock of Princeton gave tionally wide audience of scientists and en-
us a major start in this direc- gineers who currently are not aware of
tion by publishing his monumen- what we have to offer them. The five items
tal work ''Graphical Solutions above deal with topics which I hope the mem-
of Technical Problems: Bibli- bers of our Divieion will give serious thought
ography with Abstracts,” to so that we can, as a Division, come up
with the right answers for the Divigion, our
We must not hide ocur "candle under students that we teach, the future of our
a bushel", The computerized graphic-infor- field of endeavor, and ourselves, DBut last
mation retrieval system will make graphics but not least -- the future of our country!

Mr. ALFRED KREIDLER

The Enpgineering Graphics Division 6000 poeple. Among the products produced
of the American Society for Engineering by Mr, Kreidler's plants are clocks and
Education can be thankful for ite distant watches, motorcycles, wire and extruded
friend, Mr. Alfred Kreidler of Zurich, metals, Although much of these products
Switzerland, Mr. Kreidler has made pos- are used in Germany, they are also exported
gible two presently important items of inter- to 30 countries throughout the world.
est to the division members., The first of
these ig the Kreidler Award for research in Mr. Kreidler's purpose in contri-
Graphics and the second being the successful buting to the advancement of research and
venture of the Introductory Creative Design ground and deep interest in sgtimulating
Display, Without douht, the members of the creative ideas within the engineering
Division would like to know more abowt Mr. profession.

Kreidler. __

Mr. Kreidler firgt saw the light of
day on September 2, 1887, in Stuttgart,
Germany. His education took him through
Tigh School (Humanistic Gymnasium) hefore
entering the military service in 1814, Before
leaving army he achieved the rank of Lieu-
tenant in the Cavalry, being decorated twice
and wounded several times., At the close of
World War I he entered the Technische
Hochschule in Stuttgart, as an engineering
student, He graduated in 1923 with honors.
Mr. Kreidler has been married since 1529
and ig the proud father of a son and a
daughter.

Mr, Kreidler's first venture into
industry was the operation of a small motor-
cycle factory, Thisg lasted for a period of
one year, after which he entered his father's
buginess in 1824, It didn't take very long Students presenting original design
before young Alfred became the Plant En-
gineer, from which pogition he became the
Technical Director and finally Plant Manager.

Since 1942 he was the sole owner of Kreidler's
Metal-und Drahtwerke in Stuttgart-Zuffenhausen,
which is a metal rolling mill supplying at
least 25% of the demand in West Germany.

At pregsent, Mr. Kreidler has
many industrial holdings including a motor-
cycle plant producing 22% of the total "bike”
production in Germany. The 23 firmsg, which
he either owng or controls, employs over



erspective

PAPERS WANTED

A letter was received by the editor of
the JOURNAL OF ENGINEERING GRAPHEICS
which is, probably, of interest to many of the
members of the Division of Engineering Graphics.
Therefore

A letter was received by the editor of
the Journal of Engineering Graphics , from
the American Ordinance Association, which
may be of interest to many members of the
Division of Engineering Graphics. Therefore,
the letter is being reprinted for the benefit of
those who would like to take advantage of its conten
contents.

Dear Mr. Kreimer:

The American Ordinance Association is
a national society of American citizens dedicated
to industrial preparedness for the national de-
. fense of the United States. One of the most
prolific Sections of this Agsociation is the
Engineering Data Management Section.

On May 6, 7, and 8, 1969, the Engineer-
ing Data Management Section will hold its
Eleventh Annual Meeting at the International
Hotel, in Los Angeles, California. The theme
of the meeting is -~ DATA'S ROLE TN DECISION
MAKING. Sessions are planned on the following
general ereas -- the need, use and application
of data in decision mzking; pros and cons of the
acquisition of data; the worth of data; computer -
eided design; impact of computer - aided design
on procurements; ete. A more detailed line~up
of suggested papers is attached.

We would be most grateful if you will
call your readers’ attention to the opportunity
that this important meeting will offer them to
state their views on Government Data through
presentation of a formal paper.

Abstracts of papers pertinent to these
and related subjects should be submitted to
R, F. Franciose, Program Manager, General
Electric Company, Corperate Engineering,
One River Road (Rldg. 36 - 513), Schenectady,
New York 12305, by January 15, 1969, Contrib-
utors will be notified by February 20, 1969, if
their papers have been accepted. If the author
is uncertain that the abstract is pertinent, it
should be mailed to the above for consideration
by his committee.

Sincerely,

R. F. Franciose
Program Manager
1969 Annual Meeting

¥ollowing are some subject areas where
papers can be developed concerning the role of
data management. These are not inclusive but
merely represent the broad spectrum of data
and the role it plays in management decigions:

1. Configuration Management as it applies to
data management.

2. Configuration Management and its related
data requirements

3. Impact of data on systems and contracts

4. Is data worth the price?

9. Other substitutes for data.

6. Why is data a problem?

7. The role of data in computer - aided design.

8. What is wrong with MIL~-D-1000 and how

would you change it?
9. How and who purges data?

{(There are other subject areas that were
suggested. These may be obtained by writing
to the editor of the Journal or to Mr. Franciose)



IN THE DIVISION

DISTINGUISHED SERVICE AWARD

Presented by
Robert H. Hammond
U.C.L. A, - June 1968

DIVISION OF ENGINEERING GRAPHICS
CF THE

AMERICAN SOCIETY

FOR
ENGINEERING EDUCATION

RESOLVED:

THAT, WITH THE PRESENTATION QOF THIS AWARD, THE ENGINEERING GRAPHICS .
DIVISION OF THE AMERICAN SOCIETY FOR ENGINEERING EDUCATION BY THIS
TOKEN ACKNOWLEDGES THE MANY DISTINGUISHED SERVICES RENDERED BY

B. LEIGHTON WELLMAN

THRQOUGH THE YEARS 19371068

THE SOCIETY EXPRESSES ITS DEEF AFPRECIATION FOR THOSE SERVICES.
AND THE GREAT FERSONAL FLEASURE OF THE INDIVIDUAL
MEMBERS IN' HAVING HIS PRIENDSHIF.

FRESENTED THIS NiINETEENTH DAY OF TUNE IN THE
YEAR OF QUR LORD WINETEEN HUNDRED SIXTY-EIGHT.

4 7 Secretry u'm. Di véw\

-

xS, 09&4_.4-

{d) Scholarly contributions of literature,
honors, ete,

Mr. Chairman; Ladies and Gentlemen:

Tonight, for the 19th time, the Graphics
Division will honor one of itg members with
the Distinguished Service Award, and itseilf

{e) Service to the Divigion as shown:

(1) by regular a.tteridancer at its

be honored by having the privilege of associ-
ating with that member.

Ag you know, in order to receive this
award a person must have made clearly re-
cognizable contributions to Engineering Gra-
phics in several of the following ways, of
which item {e) shall not be omitted:

(a)Success ag a teacher, both as to
competence in subject matter and
the ability to inspire his students
to high achievement.

(b) Improvement of the tools of and
conditions for teaching.

(¢) Improvements of teaching, including
development of teachers, develop-
ment of testing and guidance pro-
grams, and coordination of fields
of subject matter.

meetings

(2) by service on its committees or
as an officer with a record of
achievement

(3) by contributions to its publications
or summer school programs.

The candidates for the Distinguished
Service Award can be proposed only by mem-
bers of the Division, and we thank all those
who submitted recommendations. Then it is
the duty of Special Awards Committee, this
year composed of J, Howard Porsch, E. W,
Jacunski and myself, to select from those
norninees the most deserving individual. This
is a difficult task and took much deliberation,
but the final decision was unanimous,

The stature of the eighteen previous re-
cipients of the Distinguished Service Award is



unmistakable. By the very nature of the a-
ward, coming late in the career of a teacher,
not all the recipients are present with us to-
night. However, we are honored by the pres-
ence of five of these distinguished men tonight
and I would like them to stand as I call their
names, In 1960 there was Cliff Springer; in
1961 RBill Street; in 1964 Warren Luzadder;

in 1966 Jim Rising, and in 1967 Ivan Hill.

Tonight they will be joined by a new name,
When the Special Awards Committee reviewed
the qualifications of the nominees, one man
stood out as eminently qualified in all criteria,
Since vou all know this man, I will introduce
him by playing a game of "Who Am 1" with you

Our new Distinguished Service Award re-
cipient was born in Illinois where, in 1930 he
received the B. 5., with honors, in Mechan-
ical Engineering and was a member of both
Tau Beta Pi and Pi Tau Sigma. After grad-
uation he joined the gtaff of hig pregent school
where in 1335 he received hig M. S. and in 1938

bhecame head of its Engineering Drawing Division.

By a show of hands only, how many know his
name ?

Here are a few more clues, He developed
a special interest in a particular field of Gra-
phics and in 1948 produced a text in that field
that proved popular to students and teachers
alike. His latest book came out in 1966, If
the book publishers had not been eager to print
his books, he would have done so himself.
His hobby is his basement print shop, We all
look forward to his personalized Christmas
cards. Now, how many know who he ig?

Your last set of clues, He has given not
only of himself to teaching. IIis two children
are teachers, This is evidence enough of his
love of teaching and his leadership. His many
services to the Division have included being its
Chairman. In fact, I had the pleasure of pre-
senting him with his honorary gavel,

Now you all should know that our new recip-
ient is B, Leighton Wellman.

Response

1968 DISTINQUISHED SERVICE AWARD

ENGINEERING GRAPHICS DIVISION, ASEE

B, LEIGHTON WELLMAN

How does one respond to an award
like this? This must surely rank as the
highest honor I have ever received for here
I am doubly~honored -- by those of the past
and those of the present., To join the ranks
of eighteen men whose service and devotion
to engineering education is legendary in the
annals of graphics is distinction indeed, but
to be placed in that select group by those of
vyou who know me so well, and who are so
well qualified to make that critical, judgment,
that is a miracle for which I shall be
forever grateful.

It must be quite evident that I am find-
ing mere words totally inadaquate to express
my appreciation, As an apostle of graphics 1
have always proclaimed that one picture is
better than a thousand words, and here I am
without paper or blackboard, without pencil or
chalk, If the emotions I feel at this moment
were to be graphically portrayed, I am sure it
would have to be done with a multiview drawing
in order to show the true height, breadth, and
depth of my feelings.

In this case all gix of the principal



views would be necessary to fully delineate
the many benefits that this division has given
to me: the privilege of attending many care-
fully planned meetings, the stimulation of
listening to good papers, the learning
obtained from fine publications, the wisdom
gleaned from your council meetings, the ex-
citement of conversations in the corridors,
and the opportunity to serve in all of this
worthwhile activity.

Still the drawing would not be
complete without many sectional views to
reveal the insights I have been given in the
solving of difficult problems, in the
improvement of my feaching methods, in
learning to cope with these changing times,
and in trying fo find the right path to better
graphice ingtruction. There are still many
hidden lines, but each time we meet, their
meaning becomes clearer.

Although many drawings are complete
in the principal views, that cannot be true

of this one, Here there must be hundreds
of auxiliary views, with more added each
year, to show the many happy hours that
Mrs. Wellman and I have enjoyed in your
company. How fortunate it ig that although
there are only six principal views, there
cafl be an infinite number of auxiliary views.
There is no law of consrvation that limits
the breadth and excitement of learning or the
pleasures of being with good companions.

To the Award Committee and to the
members of the Graphics Division I express
my deep and heartfelt gratitude for this
distinctive honor. To all you teachers of
graphics who taught me, I declare my in-
debtedness and my thanks for all the good
things you have given me in our years of
association. The poet John Donne said, '"No
man is an island, entire of itself” and to that
I add, "nor is any man complete without the
help and fellowship of his friends and col-
leagues. " Thank you for allowing me to be
part of the whole.

RESOLUTION
by the
DIVISION OF ENGINEERING GRAPHICS, ASEE
at the
Annual Banguet
June, 1968

Resolved:

That the Division of Engineering Graphics
of the American Society for Engineering Educ-
ation, at the Diamond Jubilee Meeting, held at
the University of California in Los Angeles,
June 1968, goes on record as expressing deep
concern over the chasm which exists in our
country between the various segments of our
Society,

We, as a Division, realize that we have a
social responsibility, as educators, to fulfill
the educational needs of all our citizens, espe-
cially the disadvantaged minority groups. We
intend to take specific and immediate steps to
alleviate this condition in our own area of en-
deavor,

We respectfully recommend that the Amer-
ican Society for Engineering Education also go
on record, expressing this same concern and
take action to devote a major effort to finding
and irmmplernenting solutions to this problem.

We further instruct the secretary of the
Division of Engineering Graphics to send copies
of this resolution to the President of the Amer-
ican Society for Engineering Education, {o the
Editor of the Journal of Engineering Education,
and to the Editor of the Journal of Engineering
Graphics for inclusion in these journals,

10

ENGINEERING GRAPHICS DIVISION, ASEE
NOMINATICNS for 1969-1870

The following is the list of nominees
prepared by the Nominating Committee for the
year 1969-1970. Each nominee has been inter-
viewed, and each has acecepted the nomination,
Additional nominees, by petition, must be sub-
mitted not later than Janvary 31, 1969
(By-Laws, Art IV, Section 1b).

Vice-Chairman;
J. H. Earle; Texas A& M University
(A, 8. Levens later declined nomination
to accept overseas appointment)
{Second nominee to be announced in the
Winter issue of the Journal)

Secrétary;
J. R. Burnett; Michigan State Univ,
Forrest Woodworth; Tniv. of Detroit

Advertising Manager of JEG;
A. L. Hoag; University of Washington
K. E. Kroner; Univ. of Massachusetts

Division Kditor;
K. E. Botkin; Purdue University
P. Z. Bulkeley; Stanford University

Director;

A, P, McDonald; Rice University
G. J. Cowell; Univ. of South Florida

Submitted by the Nominating Commitiee

R. H. Hammond W. J, Luzadder

E. W, Jacunski Henry Krause
B. L, Wellman - chairman



THE OPPENHEIMER AWARD

To encourage better presentation of
papers on the program at meetings of the
Engineering Graphicg Division, the Frank
Oppenheimer Award has been established.
The award will be offered twice yearly; once
at the Mid-Year Meeting and once at the
Annual Meeting of the Division, and shall be
based on the following:

1, Purpose
To encourage and reward excellence
in presentation of papers.

2., The Award

The award shall consist of $100

accompanied by an appropriate

certificate,
3. Eligibility

Persons presenting papers listed on

the official program of the meeting

shall be eligible. Perscons moderating
or presiding at a session will norm-
ally not be eligible,

4. Judging

The Awards Committee shall appoint

three judges from among those mem-

bers of the Division present at the

meeting. The judges may recommend

that the award be shared, or that it

not be given at a particular meeting.
5. Requirements

The following items will be consider~

ed in judging the presentations.

a) Familiarity with Content - the
gpeaker should give the impresgion
that he speaks freely without notes.

b) Timing - the speaker should stay

within the time allotted.

c) Delivery- the speaker should

enunciate clearly, speak loud enough

to be heard in the last row, use the
microphone effectively when avail-
able.

d} Visual Aids- use of visual aids

should be rehearsed before the pre-

sentation to insure that equipment
works smoothly. Comments should
be made without notes when slides

or movies are shown in darkened

Tooms.

e) Enthusiam - enthusiasm should be

maintained throughout presentation,

and the voice should not sag.

6. Presentation

The award shall be presented at the
Banguet or Dinner Meeting of the
Division, unless such meeting pre-
cedes =2 portion of the program. In
the latter case it shall be presented
at the end of the last sesgion on the
program
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The Oppenheimer Award was made
to PERCY HILL of Tufts University at the
1967-68 Mid-Winter Meeting and to GEORGE
S, BEAKLEY of Arizona State University
at the Annpal Meeting at UCLA.

THE KREIDLER AWARD

The Kreidler Award is intended to
encourage resgearch in the field of Graphics
and/or the use of Graphics in research in
other fields. The award consists of $100
together with an appropriate certificate, The
following guide lines have been astablished
for this award:

1. Any article, paper, report or thesis
concerning Graphics research may
compete

2, Subject matter may include, but is
not limited to, new application of
graphical methods, new or unusual
graphical problem solutions and
gtudieg of trends or needs of
graphics in education or industry.

3. The research must have been com-
pleted during the twelve months
ending on July 31 of each year.

4, The research must be brought to
the attention of the Awards Com-
mittee, The committee will search
diligently for all contributionsg to the
literature but is not responsible for
finding all of them.

5. The majority of the committee votes
received will determine the winner,

6. The winner will be announced and
the award made at the Engineering
Graphics Division Mid-Year Meeting
Dinner following the year covered by
the competition.

The Kreidler Award was made at
the 1967-68 Mid-Year Meeting fo A, S.
LEVENS and J. C. KOHLI of the University
of California at Berkeley for '"Computer-
Aided Design Of Nomograms."

J. C. KOHLI

A, 5, LEVENS



AMERICAN SOCIETY FOR ENGINEERING EDUCATION
DIVISION OF ENGINEERING GRAPHICS
Officers and Committees
1968 - 1969

Full effectiveness can be attained by the Division only
if the elected officers and appointed committees work to~
gether as a well organized and operating team.

Commitiees are appointed to fulfill specific objectives,
but to keep activities strictly to these objectives is near
impossible. Complete communication should keep all mem-
bers informed and each committee chairman should not only
make reports to the Division Chairman, but an annual com-
posite report should be submitted to the Journal of Engineer-
ing Graphies for publication.

The Chairman of the Industrial Relations, Educaiional
Relations, and Teaching Techniques Committees should work
closely with the Graphics and Design Committee for effec-
tive communication and comprehensive guidance to the
Division.

Each commitiee chairman should direct individual com-
mittee members and insfruct them as to committee objectives
{(see Journal of Engineering Graphics, Volume 32, Number 1,
Series 74, Page 16). A lack of individual performance
indicates little interest and uninterested members should be
omitted from the committee roster.

Each commitiee chairman should keep the Divisional
Vice-Chairman and Chairman informed. Recommendations
regarding committee membership should be made to the
Divisional Vice Chairman early so that appointments can be
cleared and approved by the Executive Commiitee at the
Annual Meefing.

The Chairman of the Graphics and Design Commitiee
should contact other committee chairmen for information
having to do with general interest such as new industrial
developments, effective feaching techniques, course develop=-
ment, open-end design projects, case studies, and the like.
The Graphics and Design Committee should be the Division's
agent in the field. Their guidance should help to firm uvp
the Division's place in Engineering Education. This com-
mitiee should act as a counsel to the Division and assist in
implementing objectives in the broad field of engineering
education, and more specifically, in engineering graphics
and design. However, other committe chairmen should not
wait for the Graphics and Design Committee Chairman's
reguest for informaiion. A combined effort should be our aim.

The following includes elective officers and appointed
committees for the year 1968-1969;

OFFICERS

Chqirmcn. - Earl D. Black, General Motors Institute
Vice-Chairman ~ Steve M. Slaby, Princeton University

Sec.retary .~ James H. Earle, Texas A & M University

Senior Council - Eugene G, Pare| Washingfon State University
Member

Treasurer - Percy H, Hill, Tufts University
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EXECUTIVE COUNCIL
Earl D Black, General Motors Instifute, Chairman
Steve M. Slaby, Princeton University, Vice-Chairman
James H. Earle, Texas A & M University, Secretary
Eugene G. Pare] Washington State University,
Senior Council Member .
Percy H. Hill, Tufts University, Treasurer and Director
Maurice W. Almfeldt, lowa State University, Director
Clayton W. Chance, North Arizona University, Director
Frank Oppenheimer, Pres., Gramercy Guild Group, Inc.,
Director )
William S. Chalk, University of Washington, Director
Borah L. Kreimer, Northeastern University, Editor, JEG
Kenneth E. Botkin, Purdue University, JEG Advertising Mgr.
Wilfred P, Rule, Northeastern University, JEG Cir.

Magr. & Treas. .
Robert J. Christenson, General Motors Institute,

Divisional Editor

ELECTIONS
Steve M. Slaby, Princeton University, Chairman
lane Callendar, Rutgers ~ The State University
Robert Golden, Newark College of Engineering

NOMINATIONS
B. Leighton Wellman, Worcester Polytechnic Institute,
Chairman

Henry Krause, Michigan State University
Robert H. Hammond, North Carofina University
Edward W. Jacunski, University of Florida
Warren J. Luzadder, Purdue University

POLICY COMMITTEE .
lvan L. Hill, Illinois Institute of Technology, Chairman
Alexander S. Levens, University of California, Berkeley
Matthew McNeary, University of Maine
Ralph T. Northrup, Wayne State University
lrwin Wladaver, New York University School of Engrg.
and Science

THE DISTINGUISHED SERVICE AWARD COMMITTEE
J. Howard Porsch, Purdue University, Chairman
Edward W. Jacunski, University of Florida
Fugene G. Pare], Washington Siate University

AWARDS COMMITTEE '
Albert L. Hoag, University of Washington, Chairman
John R. Barylski, Southeastern Mass. Tech. Institute
George J. Cowell, University of South Florida
Edward M. Griswold, The Cooper Union
Kermit R. Gulden, Rensselaer Polytechnic Institute
Robert O. Loving, Hlinois Institute of Technology
Albert S. Palmerlee, University of Kansas
Richard A. Prouty, Shoreline Communiiy College
R. Wallace Reynolds, California State Polytechnic

College
Jumes S. Rising, lowa State University



MEMBERSHIP COMMITTEE
James H. Earle, Texas A & M University, Chairman
Clayton W. Chance, North Arizona University
Robert J. Christenson, General Motors Institute
Charles R. Cozzens, James Connally Technical Institute
A. P, McDonald, Rice University
Frank Cppenheimer, Gramercy Guild Group, Inc.
William B. Rogers, U. S. Military Academy
Wilfred P. Rule, Northeastern University
Ernest C. Schamehorn, Rochester Enstitute of Technology
M. G. Thomas, Keuffe! & Esser Company
Richard F. Vogel, Texas A & M University
John H. Whenman, Worcester Polytechnic Institute

BIBLIOGRAPHY COMMITTEE
Wayne Felbarth, University of Detroit, Chairman
Borah L. Kreimer, Northeastern University
Charles B. Pfeffer, Wichita State University
Thomas C, Smith, University of Nebraska

DISPLAYS COMMITTEE
C. C. Cooley, University of Detroit, Chairman
Robert J. Foster, Pennsylvania State University, Coordinator
Robert A. Britton, University of Missouri at Rolla
Roland O. Byers, University of Idaho
William A. Earl, Sunny College of Ceramics
Junius H. Kellman, Ventura College
Jack T. Kimbrel, Washington State University
Joseph W. McCutchan, University of California, Los Angeles

JEG PUBLICATION BOARD
Borah L. Kreimer, Northeastern University, Editor
Kenneth E. Botkin, Purdue University, Advertising Manager-

Robert L. Ritter, Loyola University of Los Angeles
Jacob H. Sarver, University of Cincinnati
Raymond C. Scotf, University of Michigan

Marvin L. Weed, Pennsylvania State University at McKeesport

EDUCATIONAL RELATIONS COMMITTEE
Klaus E. Kroner, University of Massachusetts, Chairman
Stewart C. Allen, Michigan Technological University
Stewart E. Bakken, North Dakota State University

Leon Nelson Blair, University of Hlinois, Chicago Citcle

Lloyd C. Christianson, University of Missouri at Rolla
Webster M. Christman, Jr., University of Wisconsin
Ralph M. Coleman, Texas West College

Charles R. Cozzens, James Connally Technicol Institute
Paul 5. DeJong, lowa State University

Grover C. Grubb, University of Texas, Arlingten
Charles W. Keith, Kent State University

Robert 5. Lang, Northeastern University

Ralph E. Lewis, Duke University

Cecil P. Marion, Jr., University of Miami

Philip O. Potts, University of Michigan

Robert L. Ritter, Loyola University of Los Angeles
Ivan W. Roark, University of Tulsa

Robert J. Sirance, 1llinois Institute of Technology
Rex W. Wymack, Modesto Junior College

GRAPHICS AND DESIGN COMMITTEE
Percy H. Hill, Tufts University, Chairman
Peter Z. Bulkeley, Stanford University
william S. Chalk, University of Washington
Jerry S. Dobrovolney, University of Illinois
James H. Earle, Texas A & M University
Edward W. Jacunski, University of Florida

Wilfred P. Rule, Northeastern University, Circulation Mgr.
& Treas. : _

Ernesto E. Blanco, Tufts University, Technical Assistart

Herbert W. Yankee, Worcester Polvtechnic Institute,
Technical Asst.

William S. Chalk, University of Washington
Robert J. Christenson, General Motors Institute

TEACHING TECHNIQUES COMMITTEE

Ernest C. Schamehorn, Rochester Institute of Technology,
Chairman

W. Burnett Bonow, University of Washingfon

Carl J. Buckman, University of Arizona

Clayton W. Chance, North Arizona University

Walter D. Cibulskis, 1flinois Institute of Technology

Joseph B. Dent, Virginia Polytechnic Institute

Daniel M. Fullmer, West Virginia Institute of Technology

Larry D. Goss, Oklahoma State University

Lewis O. Johnson, New York University

Robert Larue, Ohio State University

Arthur C. Risser, Wichita State University

C, Gorden Sanders, lowa State University

William F. Schneerer, Case Institute of Technology

Louis G. Skubic, South Daketa State University

Merwin L. Weed, Pennsylvania State University

Ira E. Wilks, Georgia Institute of Technology

RESOLUTIONS COMMITTEE FOR
MIDYEAR AND ANNUAL MEETING

Ivan L. Hill, Hllinois Institute of Technology, Chairman
Frank Oppenheimer, Gramercy Guild Group, Inc,
B. Leighton Wellman, Worcester Polytechnic Institute

CHAPLAIN

INDUSTRIAL RELATIONS COMMITTEE William E. Street, Louisiana State University

R. Wallace Reynolds, California State Polytechnic
College, Chairman

Joseph A. Benneit, University of Alabama

Michael Bezbatchenko, University of Akron

Robert Q. Butler, lowa State University

Robert J. Christenson, General Motors Institute

Wehster M, Christman, Jr., University of Wisconsin,
Milwaukee

John T. Dygdon, [llinois Institute of Technology

Herbert H. Gernandt, Jet Propulsion Laboratory

Alva E. Messenheimer, Kansas State University

George E. Pankratz, University of Toledo

Richard D. Springer, University of Minnesota

H. William Streitman, Georgia Institute of Technology

George L. Swancutt, University of Missouri at Rolla
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MID-YEAR MEETING

ENGINEERING GRAPHICS DIVISION
American Society for Engineering Education

Louisiana State University

January 23-25,

PROGRAM

1969

Theme: Graphics Design and Research.

THURSDAY: January 23,1969
Pleasant Hall
New Orleans Trip (Tentative} depending
on the number of requests received
when the General Program is sent out.
Leave from lobby of Pleasant Hall at
8 a,m.

REGISTRATION

3:00 - 5:00 p.m. - Lounge at Pleasant Hall
{35.00 per member, $2, 00 each for
ladies and others)
6:30 p.m. --EXECUTIVE COMMITTEE
DINNER

{(For executive committee mmembers
and invited guests)

Red River Room, L. S. U. Student Union

7:00 - 9:00 p.m, -- SOCIAL HOUR

148 Pleasant Hall for all members,
wives, and guests. ''Big Game
Hunting in Africa and Alaska"
Johnson 8. Conner, Baton Rouge,
Liouisiana

FRIDAY: Jamary 24, 1969
8:00 - 9:30 a.m. -~ REGISTRATION

9:00 - 11:30 a.m, -- GENERAL SESSION

Greetings, W, E, Street, Louisiana
State University
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9:10 -- WELCOME ADDRESS

Dean Roger W. Richardson, College of
Engineering, Louisiana State University

PRESIDING - STEVE M. SLABY,
Princeton University

"Building Standardized Tests in
Fngineering Graphics"
Amogene F. DeVaney, Amarillo College

"What is Creative Design?"
¥.L. LaRue, University of
Southwestern Louisiana

!Creative Design in Engineering
Graphics"
James II. arle, Texas A&M
University



Professor Amogene F., DeVaney Professor F, L, LaRue Professor James M. Earle

12:10 -- LUNCHEON - L. . U, Student Union "Computer Graphics "
R Eugene H, Brock,
PRESIDING -- EARL D, BLACK, Chairman Naticnal Aeronautics and Space
Engineering Graphics Division Administration, Manned Space-
American Society for craft Center
Engineering Education Houston, Texas

"Graphics and Plamning in the

Architectural Profession"
W. R.{(Dede} Matthews,
Matthews and Associates
Bryan, Texas

"Graphics as Viewed by a Profegsional
Engineer"

C. Carter Brown,

Brown and Butler,

Baton Rouge, Louisiana

1:20 -- GROUF PICTURE

FRIDAY AFTERNOQON, January 24, 1969
1:30 - 3:30 p.m. -- Room 148 Pleasant Hall

PRESIDING -- G.C, GRUBB
Arlington State College

P. A. Nicovich. . : Egene H. Brock

Y14, 5 Dimengioning and Tolerancing
for Engineering Drawings and Uni-
fication of Drawing Practices"

P, A. Nicovich,
Sandia Corpoeration
Albuquerque, New Mexico

W. R. (Dede)} Matthews
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3:30 - 4:30 -- COMMITTEE MEETINGS

6:30 p.m. -- ANNUAL BANQUET,
Faculty Club

PRESIDING - EARL D. BLACK, Chairman
Engineering Graphics
Division, American Society
for Engineering Education

Entertainment - The Lackie Brothers,
Baton Rouge, Louisiana

"HMow Important Are You to Your
Community? "

Rabbi Walter G, Peiser,

Baton Rouge, Louisiana

THE LACKIE BROTHERS

To help relax the mid-winter meeting at-
tendees, a fine program of entertainment has
been prepared. The entertainers will be four
young men who go by the name of The Lackie
Brothers.

They are a singing group specializing in
Barbershop harmony, but alse entertain with
Folk and Religious music, As their name in-
dicates; these young gentlemen are brothers.
Jay is the oldest at 15 followed by Steve who
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is 13 and the twins, Jim and John, who are 12,

Since 1965 this group has made about 40
appearances at various social, civic, business
and religious gatherings. They were first . -
place winners in the 1965,1966 and 1967 Ki~
wanis talent contests as well as the 1966 Great-
er Baton Rouge State Fair Talent Contest, In
addition to singing, each of the boys plays at
least one musical instrument,

Young, though they may be, their back-
ground appears to insure a most pleasant di-
version from the rigor of the business of

the meeting,

SATURDAY MORNING: January 25, 1969

8:00 a.m. - Room 148 Pleasant Hall

PRESIDING - KENNETH E. BOTKIN
Purdue University

"The U. C. L. A. Creative Design
Display"

William S. Chalk

University of Washington

"Studies in Computer Graphics"
Carl W. Bechtold
Univergity of Colerado

"Graphics in Biodental Research"”
Percy H, Hill
Tufts University

"Computer Aided Design and Computer
Graphics in an Aireraft Company'

T. D. R. Neill

Lockheed-Georgia

Marietta, Georgia

"Graphics in the Refining Industry"
Joseph F, Pevy, Designer
Humble 0il and Refining Co.
Baton Rouge, Louisiana



‘Professor William S. Chalk

T, D, R, O'Neill

: L Professor Percy H, Hill
Carl W. Bechtold

C. Carter Erown

Joseph F. Pevy

Editor's Note: The program for the Mid-Year

Meeting has been presented (o
afford the members of the
Engineering Graphics Division
of ASEE the opportunity to
make a definite decision as to
whether they should be in at-
tendance or not, From the
program, one can see that
many subjects, of interest to
the membership, will be dis-
cussed. We must now ask
ourselves whether we can
afford to miss this meeting.
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We have every reason to be proud
of our ASEE Engineering Graphics Division.
The Introductory Creative Design Display
was a program highlight at the ASEE
Diamond Jubilee at UCLA. The enthusiastic
comments of our engineering colleagues were
evidence that our Graphies Division is a
ieader and contributes something that is
progressive to engineering education.

Approximately 155 projects froin
33 schools were on competetive display. The
Displays Cominittee thanks all of the instruc-
tors who encouraged their students to parti-
cipate. Please extend to these students a
grateful "Thank You'" and invite them to
participate again at Penn State in 1969,

All projects were in the return
mail on June 20th, except one; Project
Coffee Dispenser - student Tom Brassfield -

no further identification, Many such problems

faced the Display Committee's organization
crew. Prototypes were received broken,
packages were misdirected, instructions for
presentation were not followed, etc., ete.

There are many to whom we are
indebted for the success of our Display. An
exhorbitant amount of work was accomplished
to meet the promised opening hour. You all
know the phrase 'performing beyond the call
of duty''. Those who did just that are;
Frank Oppenheimer, Wally Reynolds, Borah
Kreimer, Bill Chalk, Al Hoag, Charles
Simpson of UCLA, Earl Black, Bob Ritter,
and Tim Nansen. There are many others
who were instrumental in supplying the
finishing touches before the opening bell.

The ground work that was done by Bob

Ritter and one of his students', Tim Nansen,
set an excellent pattern for us to follow. We
are indeed fortunate that Al Hoag will
continue as chairman of the Awards Commit-
tee, He and the judges spent many hours

REPORT OF
ANNUAL DESIGN DISPLAY

by

John Barylski
Chairman - Displays Committee

evaluating and recording the projects. Our
divigion is deeply indebied and grateful for
the encouragement given to us by our
friend and benefactor Mr. Alfred Kreidler
of Zurich, Switzerland. His monetary
donations were applied to the prizes and
costs of the awards. '

Visitors were at the opening on
Sunday morning. Tt was extremely gratifying
to obgerve the continuous line of engineering
colleagues and engineering graphics associates
who were examining and evaluating students'
projects. Many interesting comments were
overheard. I was intrigued by remarks
that their students did work of better quality
than those being displayed. Of course, they
were invited to prove it at Penn State in
1969, Please start grooming your students
for the next Annual Creative Design Diasplay.

Al Hoag, Awards Committee Chmn
and John Barylski, Design Display
Committee Chmn,



Articles publicizing this new venture
appeared in the JOURNAL OF ENGINEERING
© GRAPIICS, NEWS-LETTERS, ENGINEERING
GRAPHICS, GRAFPHIC SCIENCE, the JOURNAL
OF ENGINEERING EDUCATION and in the
flyers from ASEE, followed by the prelimi-
nary program as well as the final program.
of the convention,

I could write pages concerning the
encouragement and effective leadership given

by the divigion chairman, Gene Pare. At
UCLA he came to the display rooms early
in the morning and worked until late at night.
Twenty~four hours after others had left we
were packing and shipping projects. Gene,
you have been an inspiration, TUnder your
leadership the professional image of the
Engineering Graphics Division has continued
io grow in stature and status. It was a
privilege to serve as one of your committee
chairmen.

Profesgor Ken Woodard discussing
fregshmen design projects with NASA
engineers at the Northeastern Univer-
sity Suburban Campus
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Students discussing design project
with instructor at General Motors
Institute



INTRODUCTORY CREATIVE DHSIGN DISPLAY

William S, Chalk

The first event listed on the pro-
gram for the ASEE Diamond Jubilee Meeting,
June 17 -20, 1968 at UCLA was as follows:

ENGINEERING GRAPHICS DIVISION
Special Event

"Tntroductory Creative Design Graphics
Display, Rooms 3564 and 3877 Boelter
Hall. An opportunity to examine array
of competetive student projects and
prototypes. "

The expertly managed display was open to all
attendees of the Jubilee Meeting from Sunday
morning, June 16, to Wednesday afternoon,
June 19.

Typical student projects are shown
in Figure 1. Tor example, in the foreground
is a Hexagonal Drop Leaf Table designed by
M. J. Jankowski of the University of
Wisconsin at Milwaukee. Mr. Jankowski's
table and report was entered as a Freshman
Individual Project, one of four categories for
all entries., The four were Fresghman Indivi-
dual, Freshman Team, Sophomore Individual
and Sophomore Team. The reports and pro-
totypes or models were entered by engineer-
ing ingtructors from universities and colleges
throughout the United States and Canada.
Generally, each instructor selected represen-
tative student design projects from his school
and arranged to have them at the display
rooms in time for the meeting. Two insgtruc-
tors who entered their students' projects are
shown in Figure 2. At the left is Jim Farle
of Texas A& M University and at the right is
Steve Slaby of Princeton University.

Figure 1

Four grand prizes and one hundred and
eighteen ribbons were awarded. A panel of
judges led by Al Hoag, Awards Committee

Figure 2

Chairman, had the arduous task (see Figure
3) of previewing all of the entries and then
evaluating them for the purpose of awarding
ribbons and finally for sélecting four grand
prize winners. The ribbons were given for
Outstanding, Excellent and Honorable Mention
projects. Essentially, the ribbons and prizes
were awarded on the basis of how effectively
the team of individual solved their problem
and how well they communicated their solu-
tion.

The grand prize winners were:



First Grand Prize - Team Project . First Grand Prize - Individual Project

"Automatic Adjustable Open-End
Wrench"
Degigners: Steve Lasswell
Mike Speights
Frank Ozuna
Ray Combes
Tom Farr
Paul Vaughan
Insiructor: George C. Beakély
Arizona State University

"A Reference Imstrument For
Setting Grades"
Degigner: Ronald B, McHenry
Instructor: Alexander S. Levens
University of California at Berkeley

Professor Levens and Ronald B. McHenrﬂr-.
Award winning Reference Instrument is shown
in the background.

Stephen Laswell ‘George C. Beakley
Team L.eader Instructor

Second Grand Prize - Individual Project

Second Grand Prize - Team Project

"Iexagonal Drop Leaf Table"

"Free Knee Joint l.eg Brace' ;)estignir: ) ﬁ: g lJ?Nnko];vskll
Designers: Robert 8. Mazaka nstruc otr flgv'ae g etseM'l k
Paul Bibo University o isconsin & ilwaukee

James Mallen
Instructor: Borah L. Kreimer
Northeagtern University
Suburban Campus

Albert L, Hoag, Awards Committee

Paul Bibo, James Mallen, Robert Chairman; John Barylski, Displays

S. Mazake of Northeastern University Committee Chairman; Michael N.

Suburban Campus Besgel, University of Wisconsin at
Milwaukee
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The four winning projects will probably be on
display at the Mid-Year Meeting at L3U.

Impressive certificates were sent to
each individual and to each team member, whose
project won a ribbon. A note, sent by Al Hoag,
to the faculty representative at the student's
school stated:

"t is hoped that you will be able to
arrange for some local publicity
concerning the awards to the students
from your school. Such publicity
should serve .as an incentive to this
vear's students to prepare even better
projects for next year's display,"

""Please pass on to your students the
congratulations of the judges, Awards
Committee, Displays Cormmittee and
the officers of the Division. Their
fine work made the Introductory
Creative Design Display a dstinct
guccess, !

The success of the Display was due,
to a large part, to the untiring efforts of John
Barylski, Chairman of the Displays Committee,
shown in Figure 4 putting the final touches to an
exhibit from Stanford University. John spent
many hours, days, and weeks prior tg the meet-
ing, planning, writing letters and solving a
myriad of prblems which inevitably seem to
occur in a nationwide endeavor.

Figure 4

To alleviate some of these problems
in the future, John, Al Hoag, Gene Pare,
Borah Kreimer, Frank Oppenheimer and
otherg suggest the following:

1. All entries from a particular school
should be pre-judged and ranked by
interested faculty members at the
school,

2, All entries should include:
a, A statement of the problem as

presented to the student(s),

b. An indication of the man-hours
spent on the project as well as
the time span alloted for the
project.

c. Explicit instructions as to how
the project ig to be displayed
or preferably the display should
be set up by a representative
faculty member.

d. Space requirements for each
display. {A photograph of the
display would be an excellent
aid to the committee,)

Any suggestions that you may have for next
vear's Display would certainly be appreciated.

Johr Barylski's report to the Division
Executive Committee, at UCLA, summarized
hig feelings toward many who were involved as
participants or as observers,

"There were many who helped to make
our Display a success. Special recognition of
several who made my duties much lighter is in
order. Without Bob Ritter on the program is a
frightening thought, Bob has done a masterful
job of coordinating people and activities. Charles
Simpson, Secretary of the Executive Commitiee
representing ASEE at UCLA, was extremely
helpful to the Division. Miss Nicole Schoening,
Supervigsor of the Art Department of the UCLA
bookstore, spent many hours planning, procuring
personnel and materials while performing so
many tasks that were necessary to organize a
quality Display.

"Now as to the financing, Chairman
Pare was able to discover and tap several
gourceg. Qur good friend Alfred Kreidler nro-
vided us with $1000 for the awards and certifi-
cates, Frank Oppenheimer, as usual, has
looked after our interests, Al Hoag and his
Awards Committee helped to complete our pro-
fessional picture.

"Throughout the year our Displays Com-
mittee has been encouraged and strengthened by
the effective leadership of our Division Chairman,
Eugene G. Pare, The professional image of the
Engineering Graphics Division has grown in
stature, To Gene, "A grateful Thank You,

"Our Division has a great deal to offer to
the Engingering Curriculum today. The Display
is adaquate proof that design and engineering
experience can be introduced at the freshman
level. "



OUTSTANDING PROJECTS
(BLUE RIBBON)

at the

INTRODUCTORY CREATIVE DESIGN DISFLAY

A,S,.E,E. Annual Convention
- June 1968

U, C, L, A,

ARIZONA STATE UNIVERSITY

1.

Automatic Adjustable Open-End Wrench
Steve Lasswell, Mike Speights, Frank
Ozuna, Ray Combes, Tom Farr, Paul
Vaughan

Auto Dog Food Dispenser
Kerry Jones, Gary Roles, Alfonso
Rodriquez, Frank Sanders

Automatic Temperature Conirol Valve
Robert G. Crafts, Thomas A Grimes
David E. Brown, William Edge, Keenan
Evans

Collapsible Canoe
Rick Morris, Joe Branom, Bob D'Autilia
Ali Ghamdi, Charles Mackey, Scott Owen

(Gasoline Rate Indicator

Robert E. Clark, John B. Berry,
Billy T. Borders, Gaius P, Crosby,
Gary R. Ginn, Hardy K, Lardskov

UNIVERSITY OF CATIFORNIA

6.

A Reference Instrument for Setting
Grades
Ronald B. McHenry

Cardboard Chair
Rod Neighi

ECOLE POLYTECHNIQUE de MONTREAL

8.

Semi-Automatic Adjustable T-Square
Roy Gilles, Maurine Yammine, Richard
Simard, R. Savage, Pham-Vam-Khanh

IOWA STATE UNIVERSITY

9,

10.

1t.

Adjustable Drafting Stool
Mike Shurfy, Joe Dahlman, Terry Morris,
Terry Tenold

Gun Digplay Case
James Griffen, Bill Whitacre,
Carlson, Harlan Peity

Carl

Motoreycle Turn Signals
Reed Sevenson, Don Beal,
John Kesling

Robert Jodeit,
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LOUISIANA STATE UNIVERSITY

12, Fallout Shelter

Walter Souder,
Collins

Richard Theriot,

McMASTER UNIVERSITY

13. Steerable Tobaggon
Don Phelps

UNIVERSITY OF NEBRASKA
14.  Automatic Tractor Hitching Device
Robert Keasling, Richard Kober,
Dwayne Arff, Tom McDivitt, Ted
Flowerday

NORTHEASTERN UNIVERSITY
Suburban Campusg

15, Collision Avoidance System
Arthur Knight, Robert Harris,
Coscia

Dennis

16, Free Knee-Joint L.eg Brace
Robert 8. Marzaka, Paul REibo,

Mallen

James

17,  Stair Climbing Wheel Chair
John Paldoian, Edward Joseph, Mark

Carrig

STANFORD UNIVERSITY
18. Egg Cooker

Jurgen Gramckow
TEXAS A&M UNIVERSITY

19, Adjustable Television Stand
Alan Wigging, Harold Dozier, John

Zemanek, FElgin Sanders, Royce Swayne,

Ronnie Reed

20, Bathing Apparatus for Handicapped

Greg Belin, William Boothe, John Blank

Gary Bridges

21.. New Desipgn for Kyle Field
Robert Rigpgs, Dan Schleuter, Warren
Potter, Ed Rhinehart, Scott Phillips

Marvin



22. Offshore Access Platform
John Chaney, James Condry, Artie
Fowler, Rufus Mathews, David O'Neal,
Charles Russell

UNIVERSITY OF WISCONSIN - Miwaukee

33. Automatic Car Door Locking Device
R. Reinert, K. Summerfield,
G. Pawzak

34. Educational Toy Ilustrating a Principle

of Modern Mathematics
Michael Block

35. Hexagonal Drop Leaf Table
M, J. Jankowski

36. Table-Lounge Combo
Robert Krzyzanowski

37. Touch~N-Tone - Toy to Improve Hand
Coordination of Mentally Retarded
Douglas A. Severson

WESTERN NEW ENGLAND COLLEGE

38. Mini Max Toilet Flush System
William Simons, Bovio Colabella,
Alan Russell, John Brennen, Steven
Smith

WORCESTER POLYTECHNIC INSTITUTE

39, Adjustable Desk and Chair
John Laramee, Ben Kaicoff, James
Kinney

40, An Improved Door Latch and Door
Closer System
Bill T.ight, John Loehmann

41, BRocket Recovery System

Bruce Kniering, Dan King, William Nute

A Blue Ribbom Display

24

TUFTS UNIVERSITY

23.

Polyhedral Ship
John W, McGillvray

VILLANOVA UNIVERSITY

24,

Road Race Layout
Stephen L. Boheim, William T. Monagle

UNIVERSITY OQF WASIHINGTON

25,

26,

27.

28.

29,

30.

31.

32.

Games for Retarded Children
Tim Logan, Don Magnuson, Julian H.
Brown

Home Fire Escape System
S. Streuker, J. Denhart, J.
J. Schaefer

Rowand,

Mechanical Loading Device for
Levitation Apparatus

Richard Delmonte, Jim Bagne, Jack
Lincoln, Gerry, Cysewski

Medical Ampoule Opener

Joe CGarbini, Richard Barnett, Ken M.

Bates

Radar Reflector Buoy
Stan Kaveckis, Boyd Morgenthaler,
Del Clark, Phil Lust

Rotating Drawing Board
J. Sheadel, D. Zimmerman, J. Dineen,
D. Kopp

Toys for Retarded Children
Steve Link, Beckie Wong, Charles
Clayton

Wheel Chair Lift
Bill Gifford, Wayne Callop, Doug Sowder,
Alex Vdolak

Jim FEarle and John Barylski



BRADDOCK LETTERING ANGLES

VERSATILE LETTERING TRIANGLES FOR

SYSTEMATIC ACCURATE
DIMENSIONING SPACING
UNIFORM PRECISE
LETTERING DRAWING
Style “A" Style “B"
5”-60 5”-60
&"-60 6".60
7760 7"-60
8”-60 8"”.60
9”60 9".60
4"-45 4"-45
5"-45 545
6’-45 6"'-45
77-45 7"-45
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6”-45 Brd.-Rowe 6"-45 Brd.-Rowe

8”-45 Style “C”

Lettering Device

LAYING QUT TITLE STHIP
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Our Broddock Lettering Angles are designed to give a quick and easy method of making accurately
spoced guide lines for lettering drawings, ete. The simplicity of their application permits the subject

to be presented accurately and intelligently.
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Leading Texis

TECHNICAL DRAWING,
Fifth Edition

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

Henry Cecil Spencer, on leave,

The lllinocis Institute of Technology;

and Ivan Leroy Hill, The lllinois Institute
of Technology

DESIGN GRAPHICS,

Second Edition

By C. Leslie Martin,
University of Cincinnati

Thoroughly revised according to the current USA Standard Drafting Manual,
Y14, this text includes the latest USA Standard, Dimensioning and Tolerancing
for Engineering Drawings, The eutire text has been reset, and new cnts of the
1,224 illustrations have been prepared. '

This revision incorporates modern trends in engiﬁeering education, especially
in technical drawing and graphics education. In the Fifth Edition the very
recent emphasis on “design in engineering” has been developed with the
cooperation of leading engineers and manufacturers who represent the most
current industrial thinking in technical drawing.

Especially important for the engiueer or scientist is the emphasis, throughout,
on technical sketching. The new edition also provides expanded treatment of
decimal dimensioning in the illustrations and problems, and includes four
completely new chapters: Electronic Diagrams, Alignment Charts, Empirical
Equations, and Graphical Mathematics. In addition, thorough coverage of
pictorial representation, intersections and developments, dimensions and toler-
ancing is provided. Excellent appendices make the text a valuable reference.

1967, 882 pages. $9.95

In the preface to the second edition of Design Graphics, the author defines
drafting as essential to the development and manufacturing of a design: “To
the creative mastery of a precise, clean-cut, interesting technique; and a
working knowledge of all systems of representing objects hy drawing are of
great importance.” Completely updated, the text contains a wealth of new ma-
terial and is ilusirated with numerous revised drawings, including designs
contributed by leading industrial and architectural firms. The concepts and
information necessary for understanding the drafting processes of developing
and explaining a design are presented in step-by-step fashion. New chapters
have been added on three-point perspective, short cut methods in perspective

drawings, and rendering.
1968, 307 pages, $9.95

Write to the Faculty Service Desk for examination copies.

THE MACMILLAN COMPANY
866 Third Avenue, New York, MNew York 10022

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



for courses that combine technical drawing, descriptive geometry,
graphs and graphical computation

ENGINEERING GRAPHICS
Available January, 1969

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

Henry Cecil Spencer, on leave,

The lilinois I nstitute of Technology;
and Ivan Leroy Hill and

Robert Olin Loving, both of The
Illinois Institute of Technology

Based largely upon the authors’ classic text, Technical Drawing, this book
incorporates an allmew section on descriptive geometry, as well as a wealth
of original problems and illustrations. Engineering Graphics is designed so that
it may be used effectively in either a one-semester course or a two-semester
sequence. Following a section on technical drawing, the authors proceed to
descriptive geometry, then to graphs and graphical computation—employing
the same clear, teachable style that has made their previous book the leader
in its field.

Engineering Graphics conforms throughout to the latest USA Standard Drafting
Manual, Y14, and includes many technological developments that have occurred
in the past few years. Visual aids for supplementary class work are listed in
the appendix along with possible sources. '

Engineering Graphics Problems, Series I, by Professors Spencer, Hill, and
Loving, accompanies the text. Technical Drawing Problems, Series 1, 2, or 3
and Descriptive Geometry Worksheets, Series A, B, and C may also be used as
supplements.

-CONTENTS OF ENGINEERING GRAPHICS

Technicel Drawing

The Graphic Language
Mechanical Drawing

Lettermg

Geometric Construction
Technical Sketching and Shape Description
Multiview Projection

Sectional Views

Auxiliary Views

Revolved Views

Shop Processes

Dimensioning

Tolerancing

Threads, Fasteners, and Springs
Working Drawings
Reproduction of Drawings
Axonometric Projection

Obligque Projection

Perspective

Descriptive Geometry

Lines

Planes

Parallelism and Perpendicularity
Revolutions

Vector Geometry

Plane Tangencies
Intersections—Planes and Solids
Intersections—Solids
Developments

Graphs and Graphical Computation
Charts, Graphs, and Diagrams
Graphical Mathemalics

Funetional Scales and Nomograms
Empirical Equations

Graphical Calculus

Appendix

Index

Write to the Faculty Service Desk for examination copies.

THE MACMILLAN COMPANY
866 Third Avenue, New York, New York 10022

In Canada, write to Collier-Macmillan Canada, Ltd.,
1195B Leslie Street, Don Mills, Ontario



SOME THOUGHTS
ON THE WRITING OF DESIGN PROJECTS

Professor Percy H. Hill™
Tufts University

"Show Him The Way, But Do Not Take Him To The Place"
: CONFUCIUS

We all know that the practice of engineering is & highly creative effort and self rewarding expe-
rience. It requires imagination and the application of precise knowledge of dedicated individuals
to maintain and renew present day technology. It is difficult if not impossible to convince young
engineering students (freshmen and sophomores) of the glamour of the profession if all of their
college work ig centered on material that is largely 'state-of-the-art. " Much of this material is
problem orientated to teach fundamentals (more of what they were exposed to in high school), No
wonder many of our best students either transfer or drop out of technical curricula.

The focus of a well-planned curriculum should be not only on "engineering analysis' based on
the fundamental principles of science but also on ''engineering design'’, the creative and imagina-
tive aspects of engineering, Omne of the greatest problems an educator faces, however, is how to
teach design, Probably the only effective means to date in teaching engineering design is to in-
volve the student ih "open-end' type design projects with proper organization and "coaching' from
the responsible faculty. A design project allows the student to express himself as an individual
(probably for the first time), to experience an involvement inthe creative role of engineering, and
to see a problem in its real world context (public acceptance, economics, safety, optimum solution,
human factors, etc, ).

It is the wise selection and careful writing of a design project for assignment to students that I
wish to address myself to in this paper. A carefully selected and well written project will go a
long way in the effective instruction of the desigh process, The project itself can be considered a
self-instructional device. A poorly written project very quickly causes the student to lose interest
and excitement for the design and results are usually trivial. Ouiside of actual classroom teaching,
one of the most rewarding things we do in our profession is the degign and prepafation of class as-
sighments. A bit more care and sometimes a special talent must be exercised, however, in the
writing of a design project since the student will often spend several weeks proposing a solution and
then present his findings in the form of a lengthy report. He must be strongly motivated and ex~
cited from the start to maintain a prolonged interest throughout the period of time when so many
distractions bid for hig time.

It is important in the choice of a desing project as well as in the pregentation to remember its
purpose as an assignment. As I see it, the purpose of a design project is to give the student an
authentic experience in a realistic engineering situation, to show how knowledge gained is applied
to problems of his invention, and to stimulate creative and imaginative thinking,

Although projects may be written on almost any subject in any style, the following rules are uni-
versal, as far as I am concerned, when it comes to composing the agsignment:

(A) Projects should be placed in areas where easily accessible information sources are
available. Even though the zuthor supplies some background information, it is vital
that students be required to do some research into the need, It is difficult to know

"Presented at the 12th New England Engineering Graphics Conference
April 13, 1968, Northeastern University

28



how much background information to furnish and still leave room for the student to
research the literature. Most authors either supply too much or too little,

{B) For projects to be properly used as instruments to instruct the Design Process they
must be "open-ended' in every sense. The need must be stated in general terms
only. The student must be forced to identify the exact nature of the problem and
determine the specifications (parameters or limits) of the "system" he chooses to
design.

{(C) The project should be in an area that is metivating to the student and at a level of
sophistication that challenges his present knowledge, but not so sophisticated that
it frustrates him or forces him to spend most of his time learning new techniques.

{D) The student should be told in a general way at the beginning of the semester what
is expected of him on a design project and the design report. Once a projectis
assigned and the professor finds that he must instruct on each element of the de-
gign for the student to complete the work, it is obvious that the project is above
the student's capability or poorly written. Once the project is assigned the pro-
fessor should fill the role of "coach' and "critic' and offer encouragement to the
student, but never instruct his ideas of the solution.

Student Degign Critique at Tufts University

The following are suggested topics for design projects that I feel are appropriate at the freshman

or sophomore level:
1. Mail handling and conveying systems {at Post Office or home delivery). q.zio\";‘
il o
o

2, Light-weight power operated jack for automobiles,
3. Competitive electric iron (cordless, collapsible, light, starch

dispenser, etc.})., An excellent case could be written in the
New Products area for this topic,

28



10,

11,

12,

13.

14,

15.

16,

117,

18.

19.

20,

4P
. AN
Redesign automotive dashboard and steering system to make unnecessary 41 °
the use of passenger restraining systems such as belts. \c,,v\"
L
Design of a remote control rear view mirror system for automotive
vehicles to provide maximum. visual information during critical man-
euvers such as parking in heavy traffic,
. : . ¢<4
System of semi-automatic self-service gasoline stations without ,_,rf
attendants. on(o
<
- . ¢
Spill-proof funnel to be used with gasoline when filling outboard motors, ¥
lawn mowers, snow blowers, etc.
Miles per gallon indicator for automobiles., -
) 49 o\o
Speedometer (MPH) for small sailboard with planing hulls (Shark, \,Oé‘ep- G:_‘@P‘
Sailfish, Sunfish, Scows, Moths, ete. ). o
-5 9@\,1 P_‘A ‘,\O@
P @
Golf ball dispenser at driving range. 64"?0@ o™ 6%
LRSI g
[y
Method of retrieving balls at driving range. F <2 é\"‘é’
P~
Light, inexpensive, durable piers for lakes that can be set in place
by one person {male or female) and can be easily adjusted to uneven
bottom. conditions,
Device for a male to cut his own hair,
Device for removing leaves from a lawn. J
Self~propelled water skis,
Child-proof medicine bottle, ot
@t
o
Novel Writing Instrument for classroom lectures and oo‘té e
demonstrations to replace the primitive blackboard, ¢é4‘-"hp9'
,(\30 qop. P'v
Paint dispensing brush that need not be dipped into can as }9\9" P_«?‘? ‘;00 \ca‘
often as present, s @44 oﬁo‘;q@ Fl-ad
NP
) o . . 9,.4 o 0'@\,9"?
Simple recoil device for lamp cord wire used on TV sets; & pt &’
radios, lamps, etc. \ 2 v"‘L
éP_\f a_\teo\)
A
Method of returning a parking meter to zero after occupant 4‘4\2@
leaves, thereby saving funds for the town or city. >

CAN YOU ADD FIVE MORE ¢

21,

2
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The following examples are illustrations of three methods of presenting design projects to
students. Please note how an element of realism is achieved in each case:

HARDWARE COMPANY
NE, MASS,02144-628-5060

February 21, 1968

Mr. Percy H. Iill, Manager
ENGINEERING DESIGN GROUP,INC.
1200 Boston Avenue

Medford, Massachusetts 02155

Dear Mr. Hill:

W

TUFRTS UNIVERSITY

Memorandum

To: Advanced Design Group Date: March 11, 1968

IFrom: Chief Project Engineer
Subject: Design of Underwater Work T¢ols under NAVY Contract,
Our company has been fortunate in being awarded a pilot design contract

by U. 8. Navy {Special Projects Office COMSUBPAC) to develop initial designs
and ~-----------

W

AMERICAN-ENTERPRISES,INC,
1830 BOSTON AVENUE
MEDFORD, MASSACHUSETTS 02155
AREA CODE 617 776-2100, ext. 242

April 3, 1968

ANNOUNCEMENT OF DESIGN COMPETITION

T I e N
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Tt would not be appropriate for me to conclude this presentation without an exémple of the. type of
design project I have been driving at in this paper, I offer the following for your eriticism;.

COOPERATIVE FOR AMERICAN RELIEF EVERYWHOERE, INC,.

=2

KATIGSAK BUILDING

KALAW AND MABINI STREETS CABLE CAREINC. , NIGERIA
MIDWEST REGION 482-6 '
NIGERIA TELS 483-6
VITA, INC.

230 State Street
Schenectady, New York 12305

Gentlemen:

I am a Peace Corps Volunteer in the Midwestern Region of Nigeria. Recently, I have
been given the responsibility of expanding the primary school facilities in the region. In
order to do thig I will need detailed plans and materials estimates for gimple, 3 room cem-
ent block school buildings.

Can you create for me, or put me in touch with, someone who can supply me with this .
sort of information? My needs are for plans which will not take a very high level of skill
to carry out. Thus, for example, the rafier patterning and construction should be as bas-
ic as possible. . :

Questions that I'd be grateful if you'd answer in detail are:

1. Will I need touse rein:frorcing rod ag an integral part of the wall or should
that be confined only to the supporting pillars which will offer the main sup-
port to the wall?

2. Will the foundation have to be tied in to the cement slab floor, or should the
floor be poured last?

3. Should I use any thing other than a wooden beam across the top of my window
holes in order to support the weight of the wall above? What size beam (or
piece of steel}.is necessary to bridge what size gap with what amount of wall
above it?

‘4, How much eave space is required to provide adequate shelter from hard trop-
ical rain, thus allowing windows to remain open during rain storms?

5. What is the simplest way to build a two-child primary school classroom
bench and desk?

If 'you need any more detailed information in order to answer my questions, please write
me as soon as possible. :

Thank you for your assistance.

Yours,

(elae (rees

Alan Crew
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PROPOSAL

A proposal was made to the administra-
tion to explore the effectiveness of open-labo-
ratory attefidance versus the conventionally
gcheduled laboratory. The proposal was ap-
proved and the objectives established were as
follows: '

To explore the possibility of student
improvement in learning by the open-lab-
oratory techmnique of instruction.

To determine the amount of instructor
time required using the conventional
method versus the open-laboratory me-
thod.

To explore the value of increased
clagsroom instruction time compared to
gcheduled supervised laboratery instruc-
tiomn,

To examine the effect of reduced
student teacher contact time. :

To give the student more practice in
self-direction in use of study hours.

To explore multi-group lecture pos-
sibilities and flexibility of class sizes.

To investigate possible relief in
crowded laboratory conditions which may
develop as gtudent enrollment increases.

OPERATIONAL PROCEDURE

Two teachers volunteered to conduct
the experimemt. They were assigned two
classes each running two successive school
terms. Each teacher had one group using
the conventionally supervised laboratory me-
thod with eight (8) hours per week contact time
divided in two sessions of one hour in class and
three hours in supervised laboratory (2-8 total).
The students were expected to spend two hours
per week in outside related time (homewerk).
The open-laboratory groups were scheduled
with four hours of student-teacher contact time
divided in twe individual one-hour sessions of
class time and two single hours of recitation
time. 8Six hours per week were expected but
unscheduled in laboratory and study time.

The class demonstration and instruction

EXPERIMENT WITH OPEN-LABORATORY INSTRUCTION
IN ENGINEERING GRAPHICS

Earl D, Black
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- grouping for both classes.

General Motors Institute

* was approximately the same for both methods.

The two methods deffered in that the recitation
hour for the open-laborafory -classes was used
to discuss problem assignments, fo give unit
quizzes, answer student questions, review unit
tests, and to coordinate the lecture material
with laboratory assignments, During the day the
teachers made an effort to be available for con-
ference and individual assistance. A laboratory
area was reserved for open-laboratory student
use from 7:30 a.m. to 10:00 p.m. but students
were permitted to do their laboratory assign-
ments at home. The open-laboratory groups
were expected to perform assignments as were
sheduled for the conventional groups.

Both groups were given the same diag-
nostic test at the beginning of the course to
egtablish c¢lass norms in ability and experience.
This test consisted of two pages {8 problems)
in shape analysis and association, one page
(14 problems)} in matching pictorial drawings
of objects with corresponding multiview draw~
ings, amd one page {12 problems)} in muliiview
line-completion drawings including sectional
and auxiliary views. Students were allowed
only one hour in which to complete the diagnostic
test.

Both groups met with the teacher four
times per week and were given the same type
of assignments., One teacher used a team
Two teamns of six
or seven students per team were formed from
the conventional c¢lass. Three teams having
five, five and gseven students respectively were
formed from the open-laboratory class. Group
leaders were chosen by using the highest diag-
nostic test scores in each group. Students
worked with the group leader and the teacher
acted as a congultant. No student was assigned
the same part drawing but his detail drawing
was selected from the same assembly and re-
quired the coordination of the group leader to
assure mating parts. Assignments were clas-
gified as easy, medium, and difficult, Grade
values were 1, 2, 3, and 4. A student doing
a 4-value drawing had four grades recorded on
his record; a 3-value drawing had three grades
recorded, etc.



During the recitation hour held for the
open-laboratory group, the teacher devoted his
time doing chalk-board demonsirations for in-
dividual and small student groups. The group
leader also used this time to organize project
assignment schedules, In fact, studenis were
inclined to spend an extra 20 minutes in recita-
tion hour normally used as recess tiine.

TESTING

The conventional-laboratory classes
(82 students) averaged 82,44 on the diagnostic
test; the open-laboratory classes (86 students)
averaged 79,24 -- a score difference of 3. 20
in favor of the conventional class group. The
big difference in score was mainly in one class

group.

A misging line test with 24 individual
drawings to complete was given to both groups
in the second week, fourth session. The con-
ventional class had a grade spread of 58 to 96
and a media of 86; the open-laboratory class
had a grade spread of 20 to 96 and a media of
80. The class averages for this test were: 79.3
for the conventional class and a 73.0 for the
open-laboratory class; a difference of 6.3 in
favor of the conventional class. However, the
conventional class started with a diagnostic
score advantage of 3,20, When this is congi-
dered, the conventional class had an approxi-
mate advantage of 3.1 at the end of the fourth
segsion.

Even though the clags test average wasg in
favor of the conventional class laboratory students
on the firgt test, the percentage of failures
comparison was in favor of the open-laboratory
class by nine per cent,

On the fourth week test (24 missing line
drawings) the conventional class had a low score
of 66 and a high grade of 99 with only one student
failing; the average on this test was 83,3, The
open-laboratory class had a low score of 44 and
a high grade of 100, with three failures and an
average score of 83,8 -- a 0.5 advantage over
the conventional class-laboratory method. The
failing student in the conventional class scored
68 on the first test and 66 on the second. The
three failing students in the open-laboratory
class scored 20 to 40, 48 to 64, and 56 to 64
respectively on the two tests.

The third test was a combination of mis-
sing-line completion and pictorial drawings for
each, from page 116, Figure 6.53 from ""Basic
Graphics" by W. J. Luzadder (15 problems).
The comparison of the two classes on this test
is shown in Téable No. 1.
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TABLE NO,1 -- TEST ANALYSIS

CONVIENTIONAL OPEN-LABORATORY

CLASS CLASS
High Seore 83 100
Low Score 44 34
Median il 91
Average 7 8.5
Failureg (Percent) 30.7 28.4

The mid-term test required the students
to design a Vibration Arrester (GMI Plate D-
1903) between two non-intersecting oblique
pipes. Students were required to think construc-
tively by applying projection fundamentals to
their own desgign to satisfy the given situation
and problem requirements -- namely, a con-
nector to securely hold the two oblique pipes
firmnly in position and change the rate of pipe
vibration. Grades on this test were evaluated
on a basis of 85 per cent for degcriptive geome-
try applications and competence in graphical
communication of ideas. Fifteen per cent of
the grade was given for creative design ideas
proposed.

A similar test in creative design was
given at the end of the second six weeks. Three
problems were used in one assighment:

GMI Plate D-1190 Plan of Die for

Conical Clock Face.

GMI Plate D-1908 Grinding Fixture

for Holding a Given Cutting Tool.

GMI Plate D-1917 Drying Fixture for

Sheet Metal Part,

Students assigned the Clock Face were required
to design 12, 3, 6, and 9 as they should appear
in the clock face and some configuration at each
5-~minute interval, This assignment required
the division of the flat pattern of the clock face
into 60 minufe divisions gtarting with half min-
ute spaces on each side of the face layout blank
and the proper transfer of one numeral and two
configurations of their design to a flat pattern
layout of the stamping die required to make the
clock face. No student had the same combination
assigned,

The Grinding Fixture required a vise
holder designed for the purpose of providing
uniform cutting tools used in engineering pro-
duction,

The Drying Fixture required the holding
of an obligue surface of a sheet metal part in
horizontal position while a slow-drying material
applied to the surface sets in uniform thickness.

These three assignments were divided
equally among the class and were distributed
alternately, Students had permission to trade
assignments if they wished, but there were no



known exchanging and no obvious resistance to
this kind of assighment. However, it did evoke
numerous guestions from both groups.

All students took the same final examina-
tion. There were 115 multiple choice guestions,
with 5 choices for each question. Forty-six
were information recall and 69 questions re-
quired drawing analysis and recognition. The
conventional class average on the final examin-
ation {machine gcored) was 77.16 and the open-
laboratory class average was 83,57 -- a score
advantage of 6.41 in favor of the open-laboratory
class. When the diagnostic score comparison
is added, the score difference should be 9.61 in
favor of the open-laboratory method.

At the end of the experimental comparigon
the open-laboratory students suggested that a
test be run where both classes have regularly
scheduled and supervised laboratory hours for
the first six weeks and then go into the open-
laboratory situation at the beginning of the se-
cond six weeks period. Those studerts who
had no previous drawing felt that they would
have profited by having regular supervised lab-
oratory instruction at least for the beginneing
of the course. Also, the second unit test in
completion of missing line drawings appeared
to make the students in the open-laboratory
class more concerned where they made low
scores,

TIME CONSIDERATIONS

The open-laboratory students were asked
to record the time spent on each drawing. A
summary time sheet was kept in order to make
a student time requirement comparison. The
conventionally supervised laboratory class spent
an average of 69 hours in scheduled laboratory
time, while a number of students in the open-
laboratory class used additional time’ The
average total time recorded on open-laberatory
student drawings was 94.5 hours (including both
related and instrument drawings). The student
average actual laboratory time comparigon is
5.8 hours per week gpent by the conventional
clazs students and 6.5 hours per week average
spent by open-laboratory students -- a difference
of 0.7 hours per week less for conventional
laboratory students.

Teacher time and activity were both
affected. Preparation for the two recitation
hours was an added activity with the open-lab-
cratory class. The students in this class often
kept the teacher throughout the regular 20-min-
ute recess time which came at the end of the
hour. Individual students also continued gues-
tions and discussion with the teacher while walk-
ng to the office from the claggroom. Unsched-
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uled time gpent with students in the convention-
al class was approximately 2.7 hours per week
as compared with 5.5 hours per week with open-
laboratory students. This time does not include
preparation requirements. Preparation time
required approximately one hour per week more
for the open laboratory class due to discussion
periods. Time allowance on Table No, 2 should
also be inreased when instructors are teaching
the course for the first time.

TABLE NO. 2 TEACHER TIME REQUIREMENTS

Conventional

Open-Lakoratory
Class Hours/Wk

Class Hours/Wk

Class preparation, checking papers, 6 8
inatrictional development, faculty confercnce

conference, reports and records,

counseling, other related activity.

Class time-lecture, detnenstration, 2 2
disgussion discussion

Recitation-coordination of class a 2
coverage with laboratory assign-

ments, informal dizcussion, unit

quizzes, review of tests and assign -

ment performance, team group

organization, others.

Bupervised laboratory-individual [ 1]
guidance, checking drawings, testing

drawing-board demonstrations, counsel-

ing, others.

Totals 13.0 1z.0

STUDENT ATTENDANCE
The open-laboratory class had 37% less

hours absences. See Table No,3 Absence
Record.

TABLE NC.3 ABSENCE RECORD

No. of
Students

Total Hours

Ahgent Averapge

Conventional
Caonvention Laboratory an 108

i,5 bry,
Claas

Open-Laboratory (lass 79 3£ .43 hra,

STUDENT REACTION

The "Student Evaluation of Teaching''*
was used with a special questionnaire and check
sheet. Students were asked;

1. If you did not go directly to the draw-
and design laboratory to do your
assignment, how did you "use" the
tfime get aside?

Study for other

classes 31%
Go to Cafeteria 14%
Went to library 14%
Went back to your 28%

room

* Student cheek sheet wasg designed by
Dr. A, J. Kubany, GMI Student Relations



Went to laboratory 13% 6. Did you use the drawing laboratory
after 5:00 P, M, ?

2. Did you feel you did well on the Yes 82%
" assignment problems without an
instructor being present? . No 18%

Yes, 87% -- No, 13%
7. If not (item 6) where did you do
Comment -- had more time -- your drawings?

just a bit rough, 25%

At the fraternity 41%
Needed instructor often, 13%
At home 23%
3. Did you do the assignment alone ? Remarks
‘ Used the time set aside for the
Yes 268% ‘ labs.

Used the lab on Thursday and
Mosgt of the time 15% Saturday mornings.

In a group . 42%

8. Did you find it difficult to find the
In a group some of instructor for conference ?
the time 21%
: No 83%
{(answers to this question
overlapped) ' .. Bemarks .
Teacher was in his office when
scheduled for lab.
On occasgions.

Once, all ather timesg he was

4. Do you know for certain that some
students either traced or copied

assignments? : near.
Remarks;
1 noticed nothing of 9. Did you live in a fraternity?
this nature 42%
Yes 33%
Yes, it happens in
all classes 26% No 67 %
Students checked
with each other 32% 10. Further comments -- in favor of:

1 liked the course, learned a lot,
and am sure I can use it.

Got more out of lab work than
either class or recitation.

I suggest continuing the open-
lab experiment.

5. Which do you like better?

The conventional
laboratory 59.4%

The open-laboratory  40,6%

Comments;

_’l"‘"h?e_gp—en lab is more convenient
Can finish assignment in one
sitting

Placeg regponsibility on student
1 am a procrastinator, therefore,
conventional ig better for me
Open-lab has its drawbacks
Open-lab has less pregsure
Open-lab requires more time
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Open-lab is great for those who
have had previous experience;
those who have not find it more
difficult.

It was a rewarding class,

I would recommend open-lab for
all drawing courses,

Pressure of conventional method
causes too much speed and need-
less errors,

I am certain that I received much
better grades on my drawings



than I would have if my time had
been limited.

Further comments -- against:

Help from other students not
entirely satisfactory.

A beginner needs the teacher's
help more than can be given in
open-lab classes.

We worked together much legs in
open-lab because we worked at
different times,.

Possibly only one extra recitation
hour per week would be sufficient
to give necessary instruction.
Temptation to copy is too great
in open-lab class.

I made a lot of unnecessary
migtakes working by myself.

I believe that the conventional
lab to be the fairest, best and
most learning type of gituation.
Should schedule consultant for
nights only.

Press of exam may make a dif-
ference in class performance.
The teacher should keep a close
check on promptness to prevent
student lags.

I am a commuting student and it
was almost necessary for me to
go directly to lab after recitation.
Occasionally, aword or two from
an instructer would have saved
me much time.

I found myself spending much
more time on drawing than I
would have in conventional lab,
The fellows in fraternities have
copies of some of the assignments
and use them to trace or copy.

I feel that new plates should be
given to open-lab classes,

Why not reduce recitation time

to once a week and cne hour in
lab the other?

A lab proctor should discourage
copying. ’

The open-lab class just took two
more hours from the time that
we are already short of,

The teacher was thorough enough
in class lecture that the recitation
hour was needless for me.

Use less time on recitation days.
give full time possible in lab.

I don't believe that freshmen at
college level should be given
responsibility of working by them-
selves; it is too frustrating.
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TEACHERS CLASS LOG NOTES

The open-laboratory class seemed to be
more Kéyed-up after the first team project was
assigned and submitted for grade evaluation,

The open-laboratory class averaged ap-
proximately one more drawing per student dur-
ing the first two weeks. However, the conven-
tional class had one hour less in 1ab due to
registration and an extra day off because of the
labor day vacaticn.

One student from the conventional class
requested to sit in on the lecture hour given the
open-laboratory class. He attended the fourth
¢lass seagsion only,

The recitation time for most open-labo-
ratory class sessions was spent primarily in
answering -questions by students. Questions
were numerous and more student parficipation
occurred in the open-laboratory sessions.

All lectures and recitations for the open-
laboratory class were held in the same class
room.

A sense of rivalry between the classes
appeared during the second week of school
Section A. The open-laboratory class strove
to better the results made by the conventional
Cooperation was excellent from both
classes. An attempt was made to avert the
senge of rivalry during school Section B.
Students in the open-laboratory class appeared
to develop an aggressiveness not apparent in
the conventional class. One student made an
eraser model of a problem on a unit test to
prove his answer. The regular award for
such activity by a studeht was double credit --
-- 88 to 26 in this case.

Students in open-laboratory class asked
50 many questions in the fifth class session
that the assignment was delayed to the recita-
tion hour, The recitation hour has this advan-
tage in availability of time.

Session 6 students in the open-laboratory
class asked if they could forego the recitation
and come into the office individually for answer-
ing questions, They were told that the decision
would be made at the next recitation, As a re-
sult no questions were asked by the students of
this class (scheduled time for this recitation
was the hour before a regular holiday). As
soon as agssignment sheets were distributed,
the entire class was transferred to the drawing
laboratory and the students were put to work
for one hoilr. Numerous guestions then came



from individuals when they began work. One
student was overheard to remark to another
that "we may learn a lot today afier all." In
fact, too many students crowded around the
teacher's desk and were sent to their seats
and counselled in groups of two.

Conversation with students during lunch
hour in the cafeteria called attention to one
advantage that the open-laboratory gives ~- if
the student is pressed for time in other classes
he can spend the time preparing for that class
and deo his engineering graphics assignmerit
after 5:30 P. M.

Open-laboratory students described the
lecture hour as the teacher going ''like blazes'
with hardly time to ask a question, and desrib-
ed the recitation hour as much more leisurely
and a combination of discussion and lecture,

Session 9 - Fundamentals of Dimension-
ing, was covered during the class session and
assighments were worked out by the students
in team, each student of a team working out
the details for a different part in the assembly.
The group leader coordinated the assignment
‘for his team., This method worked well in
teaching the comprehensive result and purpose
of dimensioning in engineering design and
production,

A few of the open-laboratery students
requested extra copies of missing-line prob-
lems for practice after the fourth week test in
projection. Section A students in the open-
laboratory class began asking questions about
how they were doing compared with the conven-
tional class progress. They were told truth-
fully that the answer was unknown. They were
told, however, about how many students had
failed on the last test efforts and alsc the aver-
age difference between classes without class
identification.

Team assignments do not reduce teacher
time. In fact, individual student-teacher con-
ferences increased considerably with the
open-laboratory class students when the assign-
ment required team work.

The open-laboratory class has the dis-
advantage of requiring the teacher to check on
an increased number of drawings at the close
of the grading period and tends to delay indivi-
dual progress evaluation and reports to the

records department. It also reduces the oppor-
tunity to mark and evaluate the student's work
in his presence. At least a portion of the
teacher's grading time is lost to ineffective
review unless the student carefully reads and
considers the markings and notes placed on hig
paper by the teacher. The open-laboratory

class method alsc reduces the teacher's office
efficiency due to interruptions by student and
teacher conferences,

Both classes had two substitutions by
other teachers. During one recitation session
while the regular teacher was away, approxi-
mately half of the open-laboratory students
failed to attend. However, all attended the
following class meeting which had the substitute
teacher in charge,

There was some difficulty in providing
students in the open-laboratory class with
consultant service. Students expected the
teacher to be in his office constantly. Many
questions which students asked in individual
conferences were either in the textbook or GM
Standards Reference Manual had students only
used them,

Some difficulty was met with the open-
laboratory students failing to do assignments
as per schedule. In many instances, too, the
the time required for doing the drawings was
unrecorded and unrealistic. However, both
classes averaged higher grades than normal.
It is recognized that the conducting of the ex-
periment may have inspired the teacher to more
effective performance as well as students., On
a creative type design problem, GM Plate D-
1903 Vibration Arrester, the open-laboratory
class produced three distinetly different solutions
while the conventional class produced only one.
The resulting designs is a comparison to 40
different solutions for this problem in the
teachers collection. In the team-group situa-
tion one of the open-labératory group leaders
also revealed that members of his group did not
want the small drawings nor did they want the
"hairy assignments'. He let the "kinda" choose
their own from those given. This class was
asgigned a free selection from four different
assemblies,

The open-laboratory class method tends
to reduce abgences from class, The conventional
class students were absent a total of 109 hours
(80 students) or an average of 1.36 hours per
gtudent. The open-laboratory class students
were absent a total of only 34 hours (72 students)
or an average of .43 hours per student. See
Table No. 3.

The open-laboratory class method tends
to encourage the gtudent to be more alert in
both class and discussion hours. It also inreases
his time required to find the instructor when he
hag trouble and needs. assistance.

The open-laboratory method gives stu -
dents a chance to procragtinate and put off do-
ing problem assignments as per course schedule.



Often the student got so far behind that he could
not complete all assignments, Also, the delay
caused a time lapse between the class coverage
and actual performance that required the student
to work from an inadequate set of notes and
increased his difficulty. Under such conditions
he was lax in seeing the instructor for needed
help.

CONCLUSION

The objectives of the experiment were
met.

1. Even though the 79 students assigned
to the open-laboratory c¢lasses
scored an average of 3.20 less than
the conventional class average on
the diagnestic test, they had closed
the gap to a difference of .40 on the
the six weeks progress grade and
went ahead of the conventional class
on both the final exarination and
term grade average by 6,41 on the
final examination and 1. 14 in the
term grade average.

The total instruction time required
for the open-laboratory class
method was approximately one hour
per week less than with the conven-
tional class method. See Table
No. 2,

D2
.

w

There appears to be some increase
in effectiveness by the use of the
open~laboratory class method of
ingtruction as exhibited by final
examination scores and team grade
averages. See Table No, 4.

The student-teacher class-contact
time was reduced approximately
4.7 hours per week by using the
open-laboratory methoed. This re-
duction of time was partially lost
by the difference of 2.9 hours per
week in extra individual conference
time and a further reduction in
extra preparation time for discussion
hours leaving a net reduction of one
hour per week instructor time per
class.

Students liked the chance to practice
sell direction in the use of study
hours provided by the open-labora-
tory method. This advantage was
off-set somewhat by the :fact that
these students spent approximately
35 minutes per student week more
than required in the conventionally
scheduled laboratory classes. This
difference does not take into account

the time needed by the conventional
class students when they are assign-
ed homework problems in sketching
thal was included in the time record
submitted by the open-laboratory
students.

The possibilities of class size
flexibility was not thoroughly ex-
plered, but indicationsg showed that
some increase in class size may be
practical, A later schedule had two
classes meeting at a common hour
during lecture only with seperate
recitation hours which gave a sav-
ing of two more hours per week in
instructor contact time with no loss
of student hours.

The fact that students can success-
Tully perform laboratory assignments
after class recitations without re-
stricted supervision makes it pos-
ible to increase the number of in-
dividual classes without increased
laboratory facilities. There is no
marked difference in student
achievement by the use of either
method. It should be considered,
however, that the use of the open-
laboratory method can be more
difficult for the beginning teachers
to use. Also, approximately 60

per cent of the students participating
in the experiment prefer the con-
ventionally supervised laboratory
method,

Students working ag a team
on a common design project

RECOMMENDATIONS
The number of students participating in

this experiment may not be sufficient to provide
data required to form hard and fast conclusions.
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It would be wise to go into the open-laboratory
method gradually making adjustments in the
procedure as experience is acquired,

Students working in a regularly
scheduled laboratory sessgion.

TABLE NO.4 SUMMARY CHART

Students in the open-laboratory class
suggested that this method inflicts an exira
hardship on those who have had no previous
drafting courses. It is suggested that it would
be highly desirable to use the conventionally
scheduled and supervised laboratory mmethod at
least for the first four weeks before going into
the use of the open-laboratory method.

It is recommended that the student-teacher
contact time requirements be gradually reduced
by shortening the recitation hour.

Should the open-laboratory method be
broadly adopted, proctor laboratory asgsistants
should be scheduled as needed throughout each
school day to give students directed learning.

It is also recommended that a diagnostic
test be given to all students taking a course in
beginning engineering graphics. Such a test
should immediately point out individual student
difficulties or abilities and test scores could be
recorded for future guidance.

Class No, of No. of No of Diagnos- | 6-Weeks B-Weeks | Term Student- | Teacher Teacher Fin. 1 Term
students clagses studenta tic test test grade drawing | teacher | extra clags & Exam grade
enrolled complet- average average average time contact | time laboratory averapg. average

ing course average | time average* time*
{hours) | average | (hours)
(hours}
Conven,
Lab, g2 4 g0 82,44 83,65 86.08 71,0 188.5 32.5 110.0 77.18 85,15
218.0
(2 classes)
Cpen
Lab, &6 4 78 79.24 3. 87 85.86 78.0 94,5 87.7 21.0
162,2 83,57 86, 29
{2 clasces)
Difference 4 o 1 3.20 1.22 .40 7.0 92.0 35,2 28,8 6, 41 1.14
- 56.8

Students voting for Open-Laboratory Class = 86 = 40.5%

Students voting for Conventional Class = 100 = 59.5%

7 drop-outs in Open-Laboratory Class

2 drop-ouis in Conventional Clags

# Thig time does not include class preparation. Perhaps 30 minutes or more is reguired per week with
spen-leboratory classes, Comparative estimate is twe hours per week with a conventional class and
two hours and 30 minutes per week with an open-laboratory class mathod of teaching.
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DECIMAL CIRCLE PROVEN FOUR TIMES EASIER!
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With the publication of the McGraw reporf}
aitention was first drawn to the many different
meanings of the word "technician', The
knowledge gap between the engineer and the
skilled production worker was at one time re-
latively small. In recent years this gap has
widened at an exponential rate, creating an
urgent demand for a new body of men, Our
junior colleges and technical institutes through-
out the country are attempting to meet this
demand by programs designed to prepare tech-
nicians.

What is a technician?

One can receive a variety of answers,
The man on the street might well consider his
TV repairman a technician, Some automo-
bile service organizations point with pride to
their "ignition technicians". A local air con-
ditioning firm would probably consider their
installation men techniciang., Many industries
view their technicians as virtual junior eng-
ineers, granting them semi-professional sta-
tus {with appropriate beginning salaries and
fringe benefits).

All of these answers are correct, There
is a wide spectrum of meanings to the word.
Since the technician must bridge the gap be-
tween the engineer and the production worker,
he must share the competencies of each. The
worker represents manual dexterity; the eng-
ineer, knowledge. The technician must have
both dexterity and knowledge. In what pro-
portions? In various proportions, hence the
spectrum,

At the end of the spectrum the technician
ig primarily interested in rmanual dexterity.
He i3 essentially a worker having a limited
amount of specialized knowledge. He is an
industrial technician. In contrast, the eng-
ineering technician depends little upon skiil.
He has a limited experience in the operation
of production machniery -- sufficient to have
a practical appreciation of the capabilities and

COMMUNICATIONS
A MEASURE OF MECHANICAL TECHNOLOGY PROGRAMS
IN FLORIDA JUNIOR COLLEGES

by

Profegsgsor E. D, Davison

Department of Engineering Technology

5t. Petersburg Junior College
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limitations of the operator.
ig his academic background. He has been
educated in depth in his specialty. In addition
he ig graduated with a sound base in physical
gciences, mathematics, graphics, English
composition or communication and as much in
the way of general education courses as a
crowded curriculum will permit. He is a
knowledgeable person who can work with the
engineer at his level and at the same time deal
with the worker in a practical way. More than
that, he has the capability of expanding in his
or related fields. He is much sought after by
industry.

More important

Most of Florida's 28 junior colleges have
agsociate degree programs in the various tech-
nologies. Depending primarily upon the local
needs of the community, these programs will
be of varying levels, and the graduates will
find themselves limited to certain pogitions
within the technician spectrum. Some will be-
come vocationally-oriented industrial techni-
ciang; others are fully qualified to become eng-
ineering technicians in the strongesgt sense of
the word, This might give rise to some con-
fusion in the mind of one who is a stranger to
technical education.

How would an industrial concern recruiting
mechanical engineering technicians in the state
of Florida know where to look?

"The first answer might be to visit only those
junior colleges with ECPD accredited programs.
Under those circumstances a recruiter would
be asgsured the institution he was visiting had
a high level program. In Florida, however,
the State Board of Education will no longer per-
mit a junior college to seek specialized accred-
itation. Only one institution had an ECPD ac-
credited curriculum of any sort when thisg re-
striction went into effect. Such a situation
lJames L. McGraw, Ed Characterigticg of

Excellence in Engineering Technology
Education, ASEFR, 1962




requires, therefore, that those who would eval-
uate a curriculum must use other criteria,

COMMUNICATIONS

An effective criteria is the probability that
the graduate will be able to communicate with
the engineer in all media. If the technician
is to work closely with the engineer, he must
have an effective control of the written langu-
age, the spoken language, the mathematical
language, and the graphical language. Any
program that purports to prepare engineering
technicians must, then, make ample provigion
for the development of proficiency in all ag-
pects of communicaiion.

There is considerable variation in the ex-
tent to which that is being done in the engin-
eering technology programs in this state.

A cdomparigon of the catalogs from two
Florida junior colleges will illustrate the

variation:

Quoting from junior college "A':

"The basic objective of technical education
is to prepare qualified technicians in pre-
selected fields. The technical programs
emphasize the understanding of basic
principles of science rather than the ac-
quisition of manual skills ,...Graduates
will have acquired the vocabulary of the
engineer and will understand many of the
bagic principles that are the foundation

of technical progress, "

From junior college "B"

..... a two year program designed to
prepare the student who may choose the
universal language of the engineering
world, The graduates of this program
will have an understanding of engineering
fundamentals, skill in drafting and the
practical application of that skill in de-
gign problems. This program will pre-
pare the graduates for opportunities in
various industries where drafting and
design elements are involved. Typical
of those positions are draftsman, printed
wiring draftsman, junior degigher, as-
sociate engineer, ‘engineering technician
and engineering aide. "(Emphasis supplied)

"A" makes an honest straight-forward
statement of its cbjective. There is no em-
bellishment, there is no appeal to the masses.
"B"  on the other hand, is covering all bets.
Its program allegedly will gualify the student
for everything from a printed wiring techni-
cian to an "associate engineer”. One would
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suspect the Administration to be primarily
concerned with increased enrollments.

Comparing pertineni course descriptions:
JC AN

"Engineering Drawing I & II

Drawing lettering dimensioning. Geometric
censtructicn, orthographic projection,
igometric, oblique, working and assembly
drawings and frechand sketching. "

"Advanced Engineering Drawing I & II
Drawings involving assemblies, gears,
cams, machine mechanisms and analysis
of motions obtained, "'

JCUB!.

"Engineering Drawing

Fundamentals of engineering drawing
using mechanical engineering concepts
-- use of tcols, lettering, orthographic
projection including auxiliary views,
gectional views, threads and fasteners,
dimensioning and tolerancing, shop
processes and working drawings, "

Note the absence of any pictorial drawing
or freehand sketching in the JC"B" descrip-
tion. Note also the application of graphics to
the specifics of mechanical design situations
in Advanced Engineering Drawing I1&II, JC"A".

Making further comparisons:
Jonamn,

"Elementary Machine Design
Analytical design of bearings, clutches,
couplings, gearing systems and power
shafting. Methods of construction
correction, specifications of materials
and manufacturing processes, "

"Applied Machine Design

Application and utilization of courses
previously taken to complete basic and
selective design problems. Tool de-
gsign, general machine design, piping
design, and pneumatic and hydraulic
gysterns. Designing for strength,
serviceability, economy and reliability, "

JoUg

"Drafting and Design Problems

An applications course in which the student
is assighed projects and does all the
drafting and design required for the
ultimate manufacture and production

of the items, "

(continued on page 54)
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Engineering

Graphics,
Third Edition

James S. Rising
Maurice W. Almfeldt

Iowa State University

This text presents the basic principles and graphical theory of com-
munication drawings in a logical and integrated manner. Innovations in-
clude the initial introduction of orthographic and multiview projection by
the study of a point and its spatial location, Experience has shown that
the student can better visualize the principles of projection applied to a
point in space rather than to a solid object with the complications of
invisible edges and surfaces. The next logical step joins two points to
form a line, with succeeding steps to develop basic theory of the plane
and the solid.

Included are numerous illustrations and all appear on the same or
facing page as the related text material. This third edition contains an
enlarged unit on Production Dimensioning which includes ASA cylindrical
parts; Z and N charts; and concurrency charts. Practice problems from
the several fields of engineering illustrating principles previously discussed
are presented at the end of each unit.

416 pp. — Cloth Bound — $8.50

WM. C. BROWN BOOK CO NY
An Affifiate of :
WM. C. BROWN COMPANY PUBLISHERS € Dubuque, Iowa 52001



Problem Books for Engineering Graphics

Book I

by James S. Rising and Carl A. Ambal
Towa State University

This set of engineering graphics problems is keyed
to the first 16 units of the text and is designed for
a semester’s work, Contained are 76 sheets of prob-
lems; layouts for practice of graphical theory, engi-
neering applications and worded problems; and qual-
ity green tinted drawing paper for all problems.

$3.95

Book II

by Maurice W. Almfeldt and Carl A. Ambal
Towa State University :

This set of engineering graphics problems is keyed
to nnits 17-37 of the text and is designed for a se-
mester’s work. This workbook contains 88 sheets of
groblems; graph paper in 10 x 10, log and semi-log
or the graphical analyses found in units 33-37; and
quality green tinted drawing paper for all problems.

$4.95

NOTE: An answer key is available for those problems

in Books I and II.

WM. C. BROWN BOOK C

An Affiliare of

WM. . BROWN COMPANY PUBLISHERS € Dubuque, Yowa 52001




ENGINEERING GRAPHICS APPLICATION
AT LTV AEROSPACE CORPORATION

PRESENTED TO

THE AMERICAN SOCIETY OF ENGINEERING
EDUCATION MEETING

AT

TEXAS A&M UNIVERSITY

ON

23 MARCH 1968

BY

R.D.FURAY
LTV AEROSPACE CORPORATION
VOUGHT AERONAUTICS DIVISION

DALLAS, TEXAS

My discussion this morning will highlight
some of the practical, everyday applications
of Engineering Graphics at the LTV Aerospace
Corporation. Engineering Graphics is a broad
subject with almost limitless applications.
Even when related to the LTV Aerospace Cor-
poration, which is a multidivision corporation,
the subject far exceeds the time permitted.

So let's focus our attention more sharply
on two specific points which must be remem-
bered throughout this presentation,

First, I am asgociated with the Vought
Aeronautics Division of the LTV Aerospace
Corporation. The prime product of this divi-
gion is military and commercial aircraft.

Secondly, my examples will be centered
around the applications of Engineering Graphics
as used by the design engineer, as opposed to
the analytical or staff engineer.

Thig discussion, then, will pertain direct-
ly to the design engineer's applications of Eng-
ineering Graphics in the design of aircraft.
The distinction between the types of engineers
and the products they design is important to
remember, if we are to avoid confusion and
misunderstanding. All engineers must indeed
have an adequate knowledge of the fundament-
als of Engineering Graphics. All engineers
must be able to clearly converge with one an-
other through the use of graphics.

Analytical engineers must be able to trans-
mit ideas, via sketches, using the basic tech-
niques of graphicg. These same engineers
must be able to quickly and correctly interpret
the accurate scale graphics prepared by the
design engineer.

The design engineer, unlike the analytical
engineer, must be proficient in his use of Eng-
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ineering Graphics, This proficiency will re-
sult from experience, providing there is an
adequate foundation of the basic fundamentals
of Engineering Graphics upon which to build.

I particularly welcome this opportunity to
discuss this subject with you, the people who
are in the education field, because there are
increasing indications that Engineering Graphics
is receiving a diminishing portion of the eng-

. ineering student's curriculum. This situation

creates a growing concern among us in dus-
try who are daily involved with the design of
the products our companies produce.

I recently attended a seminar on the sub-
ject of Engineering Graphics sponsored by a
prominent university. One of the speakers
from industry emphasized the projected in-
crease in the number of engineers which will
be needed during the next decade.

On the same program, a faculty member
of the university outlined the manner by which
his institution had recently reduced the hours
which had been previously allocated to teach-
ing Engineering Graphics. The reason for
the reduction was to provide time for other
subjects. This reduction was accomplished
by combining three previous courses into one,
Engineering Graphics at this university now
encompasses what used to be '"Beginning
Drawing, "' "Descriptive Geometry, " and
"Advance Drawing. "

The above rearrangement required that
certain aspects of Engineering Graphics be
omitted and that the retained material be pre-
sented much faster, This faculty member ad-
mitted that this change made it much more
difficult for the student to grasp the subject,
and he further admitted that industry will be
left with the task of completing the students'
education by on-the-job training.



I am in no way implying specific critic-
ism of this particular university. I am us-
ing this university only as a current typical
example of a growing trend.

The need for additional engineers has
been increasing over the past several years.
During the same period, many colleges and
universities have been gradually reducing the
Engineering Graphics portion of their curri-
culum. The resuits are quite apparent when
a new college graduate becomes employed as
a design engineer.

At the present, this condition is consid-
ered tolerable, but marginal. But when we
project our thoughts a few years hence, we
can readily foresee an increased number of
graduate design engineers with an inadequate
knowledge of Engineering Graphicg. Such a
condition becomes frightening to industry,
because Engineering Graphics is indeed a
prime tool of the design engineer,

You and I are well aware that technolog-
ical advances have resulted in the need for
new subjects. In addition, a greater depth
of certain subjects must be made available to
the potential engineer. These new subjects,
and those of greater depth, do indeed take time.
Time which is often gained by reducing the time
alloted for teaching Engineering Graphics.
This reduction is often so large that it is detri-
mental to the potential design engineer,

The foregoing leads me directly to my pur-
pose in being here this morning. I hope to
outline realistic reasons why an aircraft de-
sign engineer, if he is to satisfactorily com-
pete with his colleagues in industry, needs a
thorough knowledge of Engineering Graphics.

You, as educators, will then be better
able to place Emgineering Graphics in its pro-
per perspective with the increasing multidude
of technical subjects that must be available to
the potential design engineer.

In digcussing the application of Engineering
Graphics, I like to think of them in two phases-
first the Creative Phase and secondly the Doc-
umentation Phase.

For the moment T will not further define
these two phases. Ibelieve a review of the
chronological sequence of events leading to the
released drawings of a new, or modified air-
craft, will easily make the distinction.

At Vought Aercnautics Division we have
what we call an Advanced Systems Department
reporting direcitly to the Vice President-Engi-
neering. This depariment is composed of
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various types of engineers, including a nucleus
of design engineers who work directly at a
drafting board. These design engineers are
coptinually performing the following tasks:

1, Investigating various methods of im-
proving existing aircraft to betier per-
form the mission for which they were
produced.

2, Investigating possible chahges to
existing aircraft so they can perform
additional missions,

3. Performing preliminary design studies
of the next generation of aircraft.

4, Performing conceptual desgign studies
of advanced aircraft, or second-gen-
eration vehicles,

5. Preparing specific proposals based
upon a customer's expressed needs.

All of the above tasks have an obvious com-
mon denominator - new business - without
which no company can long survive,

Let me cite some specific examples of
these tasks. Assume that our company is
currently producing an attack aircraft, Cur
company is convinced that, if this attack air-
craft could be economically redesigned to per-
mit it to perform the mission of a tanker, the
customer would be interested in awarding a
new cantract,

The tanker version must cbviously carry
more fuel, It must be equipped with a boom
through which the fuel is transmitted to the
receiving aircraft. The tanker must have
stronger structure {o carry the increased load,
and on and on.

‘The use of graphics is not required to



calculate the additional veluine of fuel which
will be required; but I defy anyone to ade-
quately locate such fuel in the aircraft with-
out the aid of graphics.

Bulkheads will have to be relocated or
added. Outside contours may be revised.
The volume of irregular shaped fuel tanks
must be calculated. Various types of equip-
ment must be relocated and added. The
mechanism for operating the boom must be
defined, and a place in the aircraft must be
found for such mechanism,

Such changes and additions can be vis-
ualized and coordinated only by the design
engineer's use of Engineering Graphics.

Let me cite another example, Assume
that the customer hag expressed an interest
in procuring a two-place trainer version of a
currently produced single-place fighter air-
craft.

The design problems will obviously vary
between these two examples. Instead of in-
creased fuel for a tanker aircraft, an addi-
tional pilot must be added in the trainer ver-
gion. But, as with the first example, the de-
sign engineer must use hig prime fool - Eng-
ineering Graphics., He must find room for
the extra pilot. He must relocate equipment,
and possibly the wing, to maintain an adequate
center-of-gravity location. He must revise
the cockpit arrangement for dual controls,
instruments, vision, etc.

Let me give you one more example,
Instead of modifying an existing aircraft, as-
sume we are going to design a new generation
aircraft., In this case, there is nothing to mod-
ify, The design engineer must start from
scratch, if you will, on a blank piece of vellum,
He must, by the use of Engineering Graphics,
compile a coordinate, three-dimensional visu-
alization of all aspects of this new aircraft.

The following list represents a few of the
iterns that must be determined by the use of
graphics:

The outside lines of the aircraft

The location of the wing, the
wingfold, the variable sweep

The aircraft configuration with
respect to the carrier elevators

The number of aircraft that can
simultaneously fit on the flight deck

The location of the basic structure,
bulkheads, panels, longerons,
floors, etc.

The location of the fuel, air-condition-
ing, oxygen, and numerous other
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equipment items

The definition, location, and basic
geometry of the landing gear

The definition of the cockpit size
and arrangement

The location of the guns, ammunition,
rockets, etc.

The list goes on and on.

Admittedly, the depth of the design during
this phase does not permit the fabrication of
hardware. But the design must be sufficient-
ly adequate to assure that, on an award of a
contract, the product can in fact be produced
for the price, delivery, performance, etc.,
that has been agreed upon. You can readily
see that the use of inadequate, or incomplete,
graphics during this phase can have a direct
effect on the profit, or loss, in building the
final product,

Let me hasten to say that 1 am in no way
to imply that new products are created by
Engineering Graphics alone. Far from it.
Many staff engineers who do not use but who
must understand graphics are a necessity in
the design of any product,

But neither can new products be created
without the widespread use of Engineering
Graphics. The staff engineers and the design
engineers must work as a coordinated team.

The men using Engineering Graphics in
the Advanced Systems Department are notmere
draftsmen. They are design engineers with
adequate technical knowledge who have a re-
sponsibility for creating new, salable products.

So much for the conceptual phase of de-
signing aircraft, Let's move on to the detail
design phase which follows the award of a
contract.

No hardware can be built from the con-
ceptual type studies. But hardware must be
built before it is sold, and it must be designed
in detail, piece by piece, before it can be
bhuilt,

The conceptual studies and proposals
discussed will have been prepared by a small
nucleus of design engineers,

In contrast, the completion of the detail
design phase will require the use of several
hundred desgin engineers, These desigh eng-
ineers cover a multitude of backgrounds, The
fuselage and wing must be designed by struc-
tural design engineers. Human factors design
engineers are involved with the aspects of the
pilot, such as seating, ejecting, and cdckpit



arrangement.

Fluid system design engineers
are required for fuel, oil, hydraulic, and sim-

ilar systems., Mechanical degign engineers
design the control system, the landing gear,
and similar mechanisms,

And, of courge, scatiered throughout the
aircraft are scores of items of an electrical/
electronic design engineers.

These various backgrounds highlight the
fact that design engineers from many fields
are all vitally associated with the total design
of an aircraft.

These hundreds of design engineers em-
bark on the task of designing approximately
22,000 different contractor-built parts for a
single-place military aircraft. Add the parts
which must be designed by vendors, the as-
semblies of the detail parts, and the 22,000
parts increase drastically.

Unlike the conceptual phase, the design
engineer must now resolve all detail aspects
of the finished product, essentially to the lev-
el of locating each rivet.

T.et me give you an idea of the number of
hours that to into the application of graphics
during the detail design phase of a single-place
military aircraft. Although specific figures
for individual companies will vary, they all
will be comparable to the following industrial
average,

It can be expected that 45,000 to 50,000
gquare feet of formal engineering drawings
will be required. The design time, that is,
the time to prepare the engineering definition
prior to starting the final drawings, averages
7 to @ hours per square foot of final drawing.
This amounts tq approximately 400,000 hours
used by product design engineers to define the
engineering requirements on layouts, using
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Engineering Graphics., In addition, it can be
expected that another 200,000 hours will be re-
quired to prepare the final engineering drawings
Thig total of 600,000 hours is approximately
half of the total engineering budget for the ini-
tial detail design of a single-place military
aircraft.

From thege figures you can begin to apprec-
iate the part that Engineering Graphics plays in
design. Almost 40 percent of the total engin-
eering budget is applied to Creative Graphics.

Now let me mention some of the detail de-
sign applications which require so many hours.

Consider the structural design engineer
whoge task it is to design a bulkhead. Re-
member, I am now discussing the detail de-
sign phase. This structural design engineer
must resolve all aspects of his bulkhead. This
includes guch things ag the location, size and/
or shape of doublers, webs, joggles, holes,
stiffeners, supporis, attachments, and more.
These items must be designed with regpect to
the outside contour, inside duct contour, long-
ercn locations, etc,

Lioads must be carried by physical hard-
ware, This hardware must be lightweight and
eagily manufactured, and it must clear other
structure and equipment.

This design engineer must coordinate his
structure with the requirements of many other
designers, each with an equally important task.

Fuel lines, hydraulic lines, air-condition-
ing plumbing, ammunition chutes, electrical
bundles, and controls rods are typical items
which must pass through the bulkhead. In
addition, there will be certain equipment items
which will be mounted to the bulkhead, And,

of course, all of these mountings must be ac-
complished so that no two items are in the same
place at the same time.




Can you visualize the chaso that would re-
sult without the use of graphics to provide the
three-demensional visualization necessary to
assure the necessary coordination?

But you might ask why a draftsman could
not perform these same functiona. Since we
are still in the Creative Phase, the evolution
of this bulkhead requires advanced technical
skills, in addition to graphics, Such skillg
are not generally associated with a draftsman.

All design is a compromise. Such com-
promises can be adequately accomplished only
by the design engineer who has the proper bal-
ance of technical and graphic skills,

How about the design engineer who is de-
signing the control system between the cock-
pit and the wing outer panel? His task does
not isolate him to the design of a single bulk-
head or wing rib., His task is to design the
geometry of the control system through a large
portion of the aircraft. Pushrod and bell-
crank lengths, as well as mounting, clearance,
safety, and rigging provisions, must be resol-
ved by graphics.

A detail discussion would congsume far
more time than is permitted this morning.
But the following examples are typical uses of
graphics in the detail design of aircraft.

1. The cutline of the windshield must be
established to assure that the pilot
has adequate vigion, regardless of
his size or seat posgition.

2. The cockpit arrangement must pro-
vide the pilot with adequate vigion
of all instruments; with access to
all controls, switches, and buttons;
and with freedome of movement.

3. The landing gear geometry must pro-
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vide adequate ground clearance, re-
traction mechanism, load-carrying
members; and it must nestle snuggly
within the aircraft when retracted,

4, The engine-mounting provisions and
removal clearances must be established,

6. Hydraulic strut design including the
gtroke, piston diameter, inlet and
outlet ports, and mounting provisions
must be defined.

6. Special mechanisms for a multitude of
purposes must be established.

7. Overall coordination, elimination of
interferences, access provisions for
maintenance and service are prime
requisites of the detail design phase,

8. The routing of plumbing lines and
electrical cables must be planned.

9. Space allocation for the multitude of
equipment items that must be ingtalled
must be provided. :

These few examples, and the hours allocated to

‘the graphics portion of a detail design prograrm,

will portray the importance of Creative Graphics,

To this point in the design program we have
been determining the various requirements of
the bits-and-pieces of hardware, as well as the
assembly and installation requirements.

The next step is the Documentation Phase.
No discussion regarding the application of gra-
phics could be complete without mentioning the
final engineering drawing, This is the docu-~
ment which accumulates all the efforts of the
design engineer and arranges them in a lan-
guage that can be understood by the engineer
and the craftsman alike,



Bear in mind that during the Creative
Phase the design engineer is determining what
is needed. IIe is constantly compromising be-
tween the structural, space, weight, cost, and
similar type requirements. This compromise
is accomplished by graphically expressing the
requirements, changing, rearranging, and re-
doing these requirements for the purpose of
evolving the best combination.

Once finalized, these requirements must
be converted into an engineering drawing. This
drawing is primarily a graphic picture, supple-
mented by text, which fully defines the actual
hardware to bé produced. Additional engin-
eering drawings are required to indicate the
assembled condition of all of the bits and pieces.

Finally, installation drawings must be pre-
pared to show the final positioning of the part
or assemblies in the aircraft.

To be adequate, all engineering drawings
must be complete, accurate, and clear., It is
imperative that all the users of an engineering
drawing have a single interpretation - this in-
terpretation must be the same ag that which
the engineer intended, This can be obtained
only by the use of standard Engineering Gra-
phics, which must be known by the engineer.

In today's environment, Engineering Gra-
phics cannot be discussed without a word or
two about computers. I am sure that all of
you, and perhaps all of your students, are a-
ware of the growing use of computers in the
field of graphics., Because of this knowledge,
there is perhaps a growing feeling that the in-
creasing reduction in teaching Engineering
Graphics will be offset by the use of these com-
puters,

There are computers on today's market
which use a cathode-ray tube and a light pen-
cil, These computers can be used, to a de-
gree, for Creative or Documentation Graphics.
But their applications are currently limited,
and they do not yet nearly fill the total need
for aircraft design.

To be sure, in years to come, advance-
ment in the field of computers may well pro-
vide an electromechanical means to practically
assist the design engineer. But how many
years will it take - 10, 15, 256? In the mean-
time, we cannot avoid using Engineering Gra-
phics as we know them today.

Even assuming that the computer will even-
tually be more feasible for degign. I'm not
sure they will ever completely replace, or take
over, the designer's use and need of Engin-
eering Graphics.

53

This assumption is based on the fact that
at the seminar mentioned earlier, there were
over 100 companies represented. About 25%
of the discussions at that two-day seminar
were on the subject of computers.

But during a general discussion period at
the close of the seminar, the consensus of
those attending was that no matter how good
these exotic computers were, and they do have
limitations, most companies could not afford
them,

To be sure, there are less exotic computer-
operated monsters available today. We use
a large mechanical drafting machine, operated
by a computer-prepared tape resulting from
an individual program, to prepare portions of
some engineering drawings. We also current-
ly use a plotter which will mechanically
prepare wiring diagrams from an estahblished
program. We have a machine which, by trac-
ing an orthographic drawing, will convert the
drawing into an isometric presentation.

If what we hear about computers is true,
they will eventually do everything for us. It
seems logical, then, to assume that they will
ultimately do our graphics.

But I am thoroughly convinced that this will
not happen, in a practical sense, during at
least the next decade, and probably not for
gome time thereafter.

In preparing this presentation, T have come
to the conclusion that defining the applications
of Engineering Graphics, by word descriptions,
is almost as difficult as designing without the
use of graphics.

In summary, let me review some of the
basic uses of Engineering Graphics in the de-
gign of aircraft. We have seen that conceptual
design, wherein new products are evolved ei-
ther through modification of existing products
or by establishing a new concept, requires ex-
treme use of Engineering Graphics. Analy-
gis alone is insufficient for a manufacturer to,
in fact, produce a product that the customer
has ordered.

The detail design of products requires an
extended use of Engineering Graphics to resolve
the many compromises of the phygical aspects
of the product., The fact that it is known that
fuel must go from point A to point B, at a given
flow rate with a specified pressure drop, is not
enough. Physical hardware must be conceived
to perform this function, and this can be done
only through the use of graphics.

And finally, Engineering Graphics is used



to document the engineering requirements in a
language that can be understood by the crafts-
man who is to build the hardware, assemble
the parts, and make the final installations.

Omly through the use of Engineering Graphics

do we have a visual medium for developing a
physical systemn and its components. A design

Communications (continued from page 45)
This latter course is not a design course,
It, like the others listed below, is a drafting
course. Mere inclusion of the word, design,
in the title does not enrich the course content.
In the absence of any evidence that the stu-
dents are given preparation in mechanics,
kinematics or strength of materials one could
seriously question the statement that the stu-
dent ''does all the design required for the ul-
timate manufacture and production of the items!'

JC "B'{Cont. ):

"Bagic Electronic Drafting"

"Advanced Electronic Drafting"
"Mapping & Topographical Drafting"
"Architectural Drafting & Degign"

JC MaM,

"Report Writing"

The fundamentals of industrial reperting
with emphasis on the technique of pre-
senting information graphically as well
as in clear, concise written form. "
JC “B”:

"Technical Report Writing II"
{No course description available)

JC IIAII:

Required mathematics coursges are
Algebra and Trigonometry and
Applied Calculus,

JC "B":

Required mathematics courses are
Slide Rule and Use of Tables, Applied
Algebra, and Applied Trigonometry...
no calculus.

engineer without graphics is like a blind man

without a seeing-eye dog - virtually helpless.

If any of you are in the Dallas area, I invite
you to come to the Vought Aeronautics Division
of LTV Aerospace Corporation. If you will
contact me, I will make every effort to show
you "Engineering Graphics in Action'!
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JC "A'" clearly has established a high lev-
el program, It is rigorous, challanging,
demanding but rewarding in terms of the
sound educaticonal base it provides., Itis
equally obvious that a graduate of the JC '"B"
program will be far better equipped to serve
as a draftsman than as an engineering tech-
nician,

No-attempt ig made to compare the quality
of the two programs, nor is there any desire
to ridicule or embarrass JC "B'. The in-

stitution is undoubtedly serving the needs of
its particular community very well, Never-

theless, by maintaining the fiction that its
graduates are qualified to become "engineering
aides" "associate engineers" or "engineering
techniciansg' it is guilty of misleading the pub-
lic., Whether the deception ig deliberate or
whether it stems from a singular lack of know-
ledge of the technician spectrum is not really
the point. The fact is, the deception is quick-
ly revealed by the deficiencies in communica-
tions in the curriculum.

Communications in the sense used here con-
notes far more than the mere transmittal of
information. It implies a dialogue or conver-
sation in which there exists a measure of rap-
port rarely found in other fields of endeavor,
The true engineering technician is not an eng-
ineer and makes no pretense of being cne. He
does, however, to a limited degree, think like
an engineer, This is possible because in his
preparation he has shared many of the acade-
mic experiences of the engineering students.
Such commeoen ground is found in those studies
relating to communications: Engineering Gra-
phicg (not "Drafting’'}, Machine Design, Math-
ematics, Writing, Their importance is man-
ifest if the graduate is to occupy a position at
that end of the spectrum.

The prudent adminigtrator will be straight-
forward in his statements of course objectives
The true level of his curriculum is de facto
established by the nature of the communications
courses within it.’
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1. Introduction _

In a paraliel orthographic projection, the
base of a right circular cylinder or cone re-
mains circular only if the axis of the cylinder
{or cone) is perpendicular to the projection
plane, In any other case, the circular base
yields an ellipse. This causes difficulties
when dealing with projections of a cylinder or
a cone. If a second projection of a point or
a generator, given in one projection, is sought
recourse to the elliptic base projection is im-
practicable because of the inaccuracy involved.
Other methods are laboriocus and involve a

large number of operations,

This paper presents a new and different ap-
proach to ri.ght cylinder and cone projections,
which may simplify many solutions. A right
circular cylinder or cone, in an arbitrary po-
sition with respect to the projection plane,
can be sectioned in such a manner, that the
resulting ellipse gives a circular projection
on that plane. This ellipse can serve as base
on which all generators are constructed, and
itself being a circle in projection, all difficul-

ties entailed by an elliptic base are obviated.

2. Projections of right circular cylinder

Theorem. Given a projection plane "j (in
an orthographic projection) and a cylinder with
its axis inclined towards the plane, The cy-

linder may be sectioned by a plane o to give
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A NEW SOLUTION METHOD

CYLINDER -and CONE PROBLEMS

Ruth Shapira and Uzi Zamonsky
Department of Mathematics
{Descriptive Geometry)
Technion - Israel Institute of Technology

an ellipse whose projection on rrj is a circle,

Proof, We choose a plane ¢ as follows

(Fig. 1), Let m be a plane perpendicular to

(1
; Wl B

\ll
1 Section through a cylinder resulting
in a circular in projection,

Fig.

rrj and parallel to the cylinder axis. A plane
perpendicular to . sections the cylinder in an
ellipse with axes b = CD (equal to the cylinder
diameter) and a = AB = b/singy @ being the
angle between plane o and the cylinder axis,

a is parallel to LA and b perpendicular to it
and parallel to rrj. The projection of this el~
lipse on nrj is another ellipse whose axes are

in turn the projections of those of the former.



Axis b, parallel to rrj, retains its length in
the projection, while a is shortened and its
new length is a’ = a cosw=(b/sin®) cosy, Y

being the angle between planes « and ﬂj .

Proposition. An angley exists in which

al=pl=p,
linder axis with ., thendg =Y+8 and a’=blcos
w)/sin (g +0). ] .

J

If 8 is the angle formed by the cy-

Equality of a° and bj is conditional on
cosy = sin (@+0), which is the case for =

%( g - §). Hence the plane o forming this
angle with "j vields a section as required.
Another plane forming an anglewy= —;{-’21 +0 ywith
rm; and perpendicular to n. yields a gsection as
required as well, A particular case is thatof

the cylinder axis parallel {o ”j , e w= n/4,

In practice, there is no need to calculate
the angle in constructing the required plane.
We start from the required circle, which
should be & projection of the section ellipse on
rrj , and with the aid of projective lines to the
projection on . ohtain readily the projection

of a.

The following is application of the proposed

method.

3, Identification of generators and points on the
surface of an inclined cylinder.

Given a right circular cylinder with its axis
parallel to the projection plane Ty {Fig. 2).
A generator a on its surface ig given in one

projection, say on m,, and the projection on

92
rrl is sought.
Solution, The base of the cylinder project-
ed into an ellipse cannot be useful while solv-
ing the problem. We do itas follows, The
cylinder is sectioned by a plane go that the

projection of the section on =, is a circle {see

1

#2 above), Let A" be a point common to a'
and @', i.e. a projection of the piercing point

of a and o A' should be on the circle ; , and
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is obtained with the aid of projecting rays.
a'is parallel to the cylinder axis through A',

" is obtain-

Conversely, if a' is given, a
able in the same manner by finding A' (the
common point of a' and @) and then A'' and

all.

A similar problem is finding the second
projection of a point B on the cylinder surface,
given in one projection, The solution is ob-
tained by drawing a generator through B, or

by drawing the plane «, through B (i.e. B'

on the sectioning cireleg ).

2 Identification of a generator and a
point on a cylinder surface.

Fig

4, Intersection line of two cylinders parallel
to one of the projection planes (Fig, 3).

Given two circular cylinders with axes m

and n parallel to Mg Thege are sectioned,
respectively, by planes « and § so as to give

circles on n,. To determine the sought line

1



of intersection, the cylinders are sectioned by

planes parallel to Mo

coincident, on 7 with the projection of the

This yields generators
sectioning plane. To obtain their intersection
points, the generators should be identified on

7y as described under #2,

The advantages, in the given case, of using
the ellipse with a circular projection instead
of the base of the cylinder, are:

{a) There is no need to use compasses for

identifying the generators - a set - square

and T=square suffice,

(b} The common mistake of assigning a gen-
erator to the wrong cylinder is obviated,

(c) The theoretical explanation is simple

and readily recalled.

] . . —— e

I
Y
\T\j

3 Intersection of a pair of cylinders

parallel to Tye

Fig,

5. Determination of piercing point of straight
line and cylinder.

Given a pylinder, with axis n parallel to
7 and a straight line a (Fig. 4), and its points
of intersection with a are sought: we draw a
plane o sectioning the cylinder to give the cir-

cular projection p, and another planeB =(a,e)

i I !/' - \‘/,—--“;sa’\:"‘? :ﬁq .
7 fﬁ’_m

57

through a, parallel to the cylinder axis. The

projection on #_ of the intersection line u of

the two planes c?oincides with that of . u"
vields u', which cuts the circle at points '
and G' of the cylinder surface. The genera-
tors through H'and G' lie on B, and cut a

at A" and B', which are the projections of the
sought piercing points. Projection rays to a'

vield the matching projection A", B'.

Fig,

4 Pilercing of a straight line and cy-
linder surface,

6. Projections of right circular cone.

In analogy to the theorem proved under #2,
we formulate the following:

Theorem. Given a right circular cone with
its axis inclined towards the projection plane
13,. A plane can be found sectioning the cone

in an ellipse whose projection on rrj is a circle,

We project the cone on plane

Proof (Fig. 5).

s parallel to its axis and perpendicular to rrj,

The resulting projection is a triangle. We



inscribe in the cone a sphere with centre at
point O on the cone axis. Tt8 projection on
m is the circleo .
ed sphere is obtainable exactly from that of g.
A circle p about Oj, with the same radius,
vields the projection Qf the sphere on rrj. Tan-
gents to @ through v! are exact projections of
the contour generators. The projection on T
of the circle of tangency of the cone to the sp-

here is the segment CB.

i
g

The radius of the inscrib-

5 Section through a cone, resulting a
circular, in projection.

Fig.

We now inscribe the sphere in a cylinder
perpendicular to r.rj, whose projection on rrj
concides with the circle p, and the projection
on . of their circle of tangency is the seg-

ment ED,

o8

The contour generators of the cylinder on
m cut those of the cone at four points, two

of which are T and G.

Proposition. A plane ¢ through ¥ and G
perpendicular to m sections the cone and the
¢ylinder in congruent ellipses. They already
have a comion major axis. It will be proved

that there exists an additional common point.

Ags the contour generators of both the cy-
linder and the cone are tangential to the cir-
cleg, FG, CB and ED are concurrent (read-
ily proved by projective geometry). This
point {A) is an intersection point of the two
circles of tangency of the sphere, i,e. it be-
longs both to the cone and to the cylinder, and
since plane « passes through it, the two el-
lipses have an additional common point - i, e,
they are coincident. This ellipse, as a sec-
tion of the cylinder, gives the circle pon 1Tj.
We have thus found a plane ¢ sectioning the
cone in an ellipse with a circular projection

on 7.
J

There exists, of course, one more such
plane, namely the one through the other pair

of intersecting pointg of the generators.

The practical construction of a cone paral-
1lel to one of the projection planes is as follows:
if the cone is parallel to ﬂj' a tangent circle
O is described in that plane, yielding a cir-
cle p with equal radius on rrj, with the con-
tour generators tangent to it. The circle p
is the projection of the sought section by
plane @, Projecting rays tangent to p {and
to o) cut the contour generators of the cone
in rri at points F and G, defining the sought

plane «.

A particular case is when the cone axis is
inclined towards rrj, so that the projection of
the vertex falls within that of the bage {Fig. 8).

In the former cage, had the contour generators



been obtained by other means, the circle p
would have gufficed to define «; in the present
case, however, both circles are indispensable,
and gyields p . As the generator VB of the
cone forms a very acute angle with the pro-
jecting ray tangent to the circle, we shall use
A as a second point for obtaining the projection

(A is the point common to

of plane ¢ on e

CB and ED).

6 Section through a cone in a special
position, resulting a circular in
projection,

Fig.
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7, Identification of generators and points on the
gurface of -an inclined cone,

Problem. Given a right circular cone with
its axis parallel to Ty {Fig. 7). A generator
a of the cone surface is given in one projection,

say on m and its projection on

| 2 is sought.
The cone is sectioned by the plane & so as
to give a circle p on ™ {ag under #6), A"
is the common point of p and a', i.e. the
projection of the piercing point of a and «.
A" is obtained by drawing a projecting ray to
the straight line representing the projecting of

« on 7., a''is the line through A" and V.

2
If a" is given, A" is the common point of "
and a", and a projecting ray from A" to p

yields A' and a’,

If a point B on the cone surface is given in
one projection, its second projection is ob-

tained by drawing a generator through it.

7 Identification of a generator and a
point on a cone surface,

Fig.



§. Determination of the piercing points of a
straight line and a cone,

Given a cone with its axis parallel to cne of
the projection planes, and a straight line a .
Their points of piercing are readily obtainable
in the same manner as for a straight line and
a cylinder (#3).

9. Intersection of a pair of cones with axes
parallel to the projection plane.

A pair of right circular cones are given,
one {vertex V} with its axis perpendicular to
s and the other (vertex W) with its axis para-
llel to both projection planes (Fig. 8). Their

line of intersection is sought.

In solving the problem, cone W may be

sectioned to give a circle either on #. or on

1

Ty with the procedure differing accordingly.

We adopt the first alternative,
A circlep , (which is the projection of the
intersection between o and cone W on rrl)

and the projection of @ on #_, are constructed

(#6). Let the straight line t2 be the intersec-
tion of @ and B, and the base plane of cone
V. Wefind P, Q, the intersection points of
VW with ¢ and @ respectively., VW is the
axis of the fan of planes cutting cones V and
W along generators. Each plane of the fan
cuts o and B along lines through @ and P

respectively, intersecting on t.

We define a plane of the fan by its inter-
section line with one of the pair o and B:
its intersection point with t, yields the cor-
responding intersection with the other planes
of the pair. We thus have the generators cut
by the plane along both cones, and the sought
intersection points. For example, in Fig. 8
the plane is defined by its intersection line a
with . Connecting A with P yields its in-
tersection line b with B. The generators
drawn by the plane on the cones are DW, EW,
vVC, VB, resp.

Fig. 8 Intersection of a pair of cones paral-

lel to o (First alternative).

The methed yields all important points
{end points and contour pointg), saves the deed
for a third projection and permits evaluation
of the intersection (complete or partial}with

the aid of a single projection.

Solution of the problem by secticning to get
the circle on ﬂz(Fig. 9) yields the intersection
line in its projection on m without recourse
to the other projection.

Fig. 2 Intersection of a pair of cones paral-

lel to My (Second alternative).



10.intersection of a pair of right circular cones
with axes parallel to planes perpendicular
to each other.

Given two cones, V and W, with their axes

and # Their

1’ 2
line of intersection is readily obtainable as

follows (Fig. 10).

parallel to = respectively,

Fig., 10 Intersection of pair of cones paral-
lel to the projection plane.

Two planes o and f are drawn, o sections

cone W to give a circle on », and @ sections

1

cone V to givean n The projection of their

5"
intersection line t coincides with that of o on

, and with that of B on L

line, VW pierces o and B at Q and P re-

The straight

spectively, is the axis of the fan of planes cut-
ting both cones along generators, We define
a plane of the fan by its intersection line with,
say, «, which is a, passing through @ and
cutting t at A. The straight line b = (AP)
is the intersection line of the same plane with
B. The generators obtained on cone V,{VB,
V() cut the generators obtained on cone W,
(WD, WE) at four points, along the line of in-

tersection.

The same procedure may be used for a pair
of cylinders { or a cylinder and a cone) with

iheir axes parallel {o the planes of projection.

The final result is shown in Fig. 11,
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Fig. 11 Intersection of pair of cones paral-
lel to the projection plane {complete
golution),

11, A right circular cylinder in arbitrary posi-
tion with respect to the planes of projection.

Given a right circular cylinder with its axis
inclined towards the planes of projection, and
a plane o is sought, its intersection with the
cylinder giving a circle on one of the planes

(Fig. 12).

If the circle is required on ™ s We con-

struct an auxiliary plane n, perpendicular to

4
it and parallel to the c¢ylinder axis, ir which

case o can be constructed perpendicular to

7, s Bectioning the cylinder as required. We

4
shall define o by t (its trace on rrl) and a

coin-
1

cides with that of the cylinder axis}, intersec-

straight line a {whose projection on =

ting at F. The center of the ellipse R lies

on a, t' will coincide with the axis 2/1 and

a' is the straight line R"F'".

L2.Identification of generators and points on
the surface of a cylinder in arbitrary posi-
tion with respect to the planes of projec-

Given a generator b in its projection on

Moo Its second projection b' is sought,

We choose a straight line e in o, with e



coincident with b", and find e', whoee inter-
section point B' with the circle is that of the
generator b with «.
B! parallel to the cyliﬁder axis is the sought
b!'. (The opposite intersection point on the
circle is a point of a generator coincident with

"
b" on ﬂz).

If the generator d is given in its projec-

tion on n, and d" is sought, it is found as

follows: ]13', the projection of the piercing
point D of d with «, is the point of inter-
section of d! and the circle p ; D" is obtain-
able as a point of the given ¢ ; and the straight
line through D' parallel to the cylinder axis

is the sought projection d'\

Fig. 12 Determination of a section circular
in projection, and identification of
generators in a cylinder in arbi-
trary position.

The straight line through
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A second projection of a point on the sur-
face of a cylinder is identified through the pro-
jection of the generator on which the point lies,
13.Determination of the Intersection Line of a

pair of cylinders with axes respectively in-

clined and perpendicular to the planes of
projection (Fig. 13).

Given a pair of cylinders, one (n) with its

axig perpendicular to 7. and one {m) with its

1

Fig, 13 Intersection of a pair of cylinders,
cne perpendicular to projection
plane and one in arbitrary position.

axis in an arbitrary inclined position, Their

line of intersection is sought.
On rrl
jection of the base of n ) contained within cy-

this line is part of the circle (the pro-

linder m, On n,, it is given by the second

2



projections of its points as points on the sur-
face of cylinder m. If we seek intersection
points on the contour of cylinder m on My
the generators of this contour should be iden-
tified on "1.‘ This is simple, as these two

generators, 1 and j, cut the diameter of the
base of the cylinder parallel to T, {frontal

line h ). With h' known, i' and j' can be
found, As a result all the important points
can be found, The final result is shown in

Fig., 14,

nu

Fig. 14 Intersection of a pair of cylinders,
one perpendicular to projection plane
and one in arbitrary position (com -
plete solution).

14.A right circular cone in arbitrary position
with respect to the planes of projection.

Given a right circular cone with vertex V
and its axis inclined to the planes of projection.
A sectioning plane is sought, giving & circle on

one of them (Fig, 15).

Asin the case of the cylindery #11), the
plane ¢ is determined with the aid of an auxi-

liary plane =« 4 parallel to the cone axis and
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Fig, 15 Determination of a section circular
in projection, and identification of
generators in a cone in arbitrary
position, :

perpendicular to the plane of projection in
question (say n 1). a is defined by the straight
line and point O, Every genérator cuts o
at a point of the ellipse (circle p'}). Given a
generator in its projection b" on the cone sur-
tface, and b'is sought. We choose a straight
line e on o such that e'" coincides with b'",
We find e' and its intersection point with the
circle p, which is also the piercing point'of
the generator b with «. Connecting it with
V!, we obtain the sought projection. (The
other intersection point on the circle is a point

of a generator coincident with b'" on 7 )

Given a generator a in projection on LS
and a'" is sought. The projection on mys of
its pierecing point D with « is the intersection
point of a' and p. D" is obtainable as a
point of @, and V'D" is the sought projection

a" of the generator.

A second projection of a point on the cone



surface is identified through the projection of
the generator on which it lies,
15,Determination of the intersection line of a

pair of cones in arbitrary positions with
respect to the planes of projection (Fig. 16).

Given a pair of cones V and W, with their
axes inclined towards the planes of projection.
Cone V is sectioned by a plane « p’erpendicu—
lar to Ty to give a circle p on #n, , and cone

W - by a plane Pperpendicular to m_ (the

5
fe*

counterpart of T with regard to W) to give

a circle gon

Ik

We find the intersection line XY of « and

Bon n and LA {The projection of XY on

1
m is coincident with that of «, and that on
ms - with that of B ; (this may be utilized for

finding X'Y' and X"Y"). Then connect the
cone verticles by the straight line VW, to

serve as axis of the fan of planes sectioning

Fig. 16 Intersection of a pair of cones in ar-
bitrary positions - determination of
intersection points.
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the cones along pairs of generators. This
axis cuts o at P (obtained on n 4) and B at
Q (obtained on n5). The auxiliary construc-

tion is now complete,

We define a plane of the fan, sectioning the
cones along to generators, by building a' =
(P!, A'XFig, 17}, a being the trace of this
plane on « , and A its intersection point with
XY. b(Q,A)is, the trace of the plane on g .
al cuts p at B! and C', which, connected
with V!, give the section generators on the
first cone., Similarly, b' cuts the circle p
at D' and E', which in turn, connected with
W', give the corresponding generators on the
second cone. These four coplanar genera-
tors yield four points of the sought intersec-

tion line.
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By finding the projections of a and b on
7o the projections of the four generators are

gimilarly obtainable in that plane,

By this means, all important points of the
gought line can be obtained,. For example, a
section through point 1 is extremal, being tan-
gent to circle p ; sections through 2 and 3
yield points on the respective contours of cones
V and W on 7, ; and a section through 4 is

similarly extremal being tangent to ¢.

If we seek points on the contours on 7y {say
on g, the contour of W) we have to find F -
the intersection point of g on B, with the aid
of a straight line f with g"=f*' (f' being tan-
gent to cat F), The plane through PQF
cutting XY at point 5 ylelds a sought point on
gon m,.

The final result is shown in Fig. 18,

Intersection of
a pair of cones
in arbitrary-
positions )Jcom-
lete solution)

The above example is a typical "nightmare
problem', solved fairly easily by the proposed
method.  As the sought points are obtainable
with the aid of a single projection, the line of
intersection can be determined in an ortho-
graphic projection for example axonometry,

without recourse to the fundamental pro-

jections,
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