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The new POST lettering set is available as a complete professional set, in
“starter” sets, or separately to add to your present lettering equipment.

Make it
Letter Perfect

The new POST lettering set is a
precision, professional tool, vet it
enables even leggs-gkilled users to
produce letter-perfect work.

Better letiering

POST lettering sets combine all the
best new features of time-proven
lettering instrument design. The re-
sult is a smoothly-operating tech-
nical lettering system that enables
you to produce letter-perfect work
easily—and those with lesser skills
can letter more effectively. Tem-
plates and scriber are completely
interchangeable with similar equip-
ment. When you note its smooth
operation and accurate, precise let-
tering, you’ll know that this is the
equipment you’ll want to use for all
your lettering,

Versatile equipment

Twelve templates offer a complete
range for letters and numbers from
060" to .500" high. All templates
are completely interchangeable and
you can change from one letter size

to another without moving your
straight edge. The scriber is adjust-
able for vertical or slanted lettering,

Everything you'd want

Compactly fitted in a solid walnut
case, the No. 2000-121, complete pro-
fessional set consists of scriber and
stand, lead holder and 12 lettering
pens, 12 precision-made templates,
a penholder for hand lettering with
any of the 12 pens, a dispenser tube
of black drawing ink and an adapter
which enables you to use the letter-
ing pens with a bow compass. Tem-
plates are triple-laminated plastic
and have handy scales on the lower
edge to assist in lettering layout.

Try it ... or write

Your POST dealer now has this new
lettering set in his showroom, as vell
as a selection of starter units. Stop
in to gee them; or, for complete de-
scriptive folder, write to Frederick
Post Company, 3664 North Avon-
dale Avenue, Chicago, Illinois 60618.
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Editors’ Baaird

REETURN TO EXCELLENCE

For the past ten years the teachers of ''The
Engineers' Language' have been more concerned
with reminiscing and romancing rather than with
the performance of their task. Engineering

- Education will gradually and inevitably change
because of scientific, cultural, and economic
developments throughout the world extending
even through the space enveloping it. Engineer-
ing activities may develop in areas and fields not
considered significant, perhaps even unknown at
this time. No one will question that our environ-
ment is becoming more complex, technically and
socially.

Whether or not the engineering profession
flourishes in its service to mankind will depend
upon the excellence and the competence of the
formal education programs and the scholarly
attitudes developed in our students tc continue
their pursuit of useful knowledge throughout their
liveg, They must learn to discriminate and to
weligh choices. The development of these scholar-
ly attitudes is greatly affected by the excellence

We must not only be concerned with what we
teach, but we must teach in a style of excellence,

An engineer during his undergraduate training
will develop attitudes of inquiry, orderly obser-
vation, flexibility of analyses, and optimization
of syntheses, including the economic aspects of
new situations. No single program of study can
be designed to provide all engineers with infinite
depth in the several areas of knowledge pertinent
to engineering endeavorg., Versgatility and flexi-
bility of the capabilities of the engineering gradu-
ate and his fufure will depend to a large exient on
the excellence of his formal fraining and his
awarenegs of continual changes and his attitude
toward continuing his education throughout life.
The development of the proper attitudes will
largely be the prime product of excellence of
teaching.

We all know that curricula are constantly

under pressure to incorporate new material of

| engineering importance and to reduce or elimi-
nate material, of limited use. A faculty member
engaged on the scientific or research frontier is
imbued, perhapg with zealous fanaticigsm, that ail
new material, practically by definition, is of

| engineering importance. These new techniques
concepts, or materials ought to assist the fle;
bility of curricula by their inclusion as e
courses until the engineering importanc

of our teaching during these formalized programs.

clearly evaluated and integrated. Meanwhile,
course materials should be up-dated -- not
simply by the addition of another new course in
the fourth or fifth year with usual consequences --
"squeeze in this new course but keep the curricula
under 144 hours,”" regardless of comprehensive
goals.

Administrators are in part to blame for the
current excessive research-oriented training in
most undergraduate programs, The typical in-
structor ig forced to believe that research and
publications are more important than excellence
of teaching. Repeatedly, a list of publications
will be demanded of a prospective instructor
rather than references of cther types, Having
once met this superficial block, an aspiring engi-
neering educator soon starts rehashing articles
with greater vigor than he prepares hig teaching
assignments! Excellence of teaching diminishes
in this environment,

Whenever a large number of practicing engi-
neers get together they wiil agree that design-
oriented courses were the heart of the engineering
curricula and were most beneficial to them. )
Thege are the courses that suffer most under i
this current orientation of curricula. Further-
more, excellence of teaching may diminish and
the attitudes toward coniinued scholarily efforts,
so essential in the long range, are suffering.

How does all this relate to "The Engineers'
Language'? We must do an excellent job of
teaching graphical representation, aids to crea-
tive thinking, analyses nterpretations, syn-
theses or optimization ncepts or evolvements,
and communication g idation of ideas as
lems. We must do our
se of your choice, as
eed to be challenged
e courses with prob-
design handled by
haps you want to call
r Design and Develop-
~ gimply extend your
form the task with
obsessed and delayed
o change, We must
g in our students for
arly attitudes to carry
we must restyle our
of our changing
or not! In any event,




Dear Sir:

I read Professor Michael P. Guerard's article
"Selution of Circle Tangent to Three Circles,"
and wondered if he had read the book "Practical
Geometry and Engineering Graphics," This book
is published by Blackie & Son; London, England.
In this book it shows a solution to this same prob-
lem. I have not found another graphics book that
shows this solution. Perhaps there is one,

Sincerely,

M. Hamilton

Asgst, Prof. of M.E.

New Mexico Staie U,
University Park, New Mex,

Ed. Note: The originzl article by Prof, Michael P. Guerard appéared
in the May 1962, Vol. 26, No. 2 issue of the Journal of
Engineering Graphics.

Dear Mr. Black:

I was surprised and pleased to receive your
letter of October 26 and to learn that I am not
absolutely forgoiten., This is my eleventh year of
retirement but I shall never forget the fine men
and the wonderful friends I made in the Drawing
Division.

I also note that you would like me to write & short
article in the hopes of interesting or possibly
helping someone. I will see what I can do but |
warn you it will be informal and "off the cuff."
My first choice of gubjects would be the same as
Prof. Spencer chose, so I shall try it from a dif-
ferent angle, I have always contended that, in
teaching new students, ten per cent of our effort
should be spent on teaching the book and ninety
per cent should be spent in understanding the
student and his problems and in teaching him good
habits and a proper perspective in life.

If this meets with your approval, I shall iry to
write my ideas into a short paper. The subject
might be: "For the new student." If this is satis-
factory, please let me know about when you would
like to have it.

Sincerely,

Frank M. Warner
1417 Park Shore

1630 - 43rd Avenue E.
Seattle, Wash., 98102

P.5, If anyone should ask about me, T am thankful
that I am still in good health, past 80 years old,
my eyes are not good, but I sang in a barber-shop
quartet last week. I could suggest some names
but am not sure they are stilt living. Such as Jud
Riging, Prof. Highee, Clair Mann, etc.

Dear Earl:

Your recent Journal issue was very interesting,
as it included an unusual variety of subjects.

The article on "Degign and the College Freshman"
by Prof, W. 8. Chalk wag particularly interesting,
gince it emphasized the need to bhegin student
practice in creative thinking in the beginning
freshman year.

Prof, Chalk indicated that some of hig students
commented about their lack of encouragement te
use their imaginations in technical courses. He
then suggests a Level One definition of creative
thinking as: "experienced by anyone who accom-~
plishes something new or different relative to
himself.”

Similar definitions of creative thinking have been
promoted by other writers, such as E. K. Von
Fange. I can understand how college {eachers
have utilized thig definition in devising the one-
answer type of examination problem to teach
principles and laws. Such problems have not
usually resulted in creative thinking regponses
from students, however, in my experience as a
student, professional engineer and teacher, I
strongly disagree with Prof. Chalk's statement
that, "The students experience level one of crea-
tive thinking to solve hundreds of these."

I agree with the previously indicated student com-
ments and further maintain that the hundreds of
one answer problems commonly used in technical
courses not only do not encourage use of their
imaginations, but often cause mental blocks
within many students' brains to BLOCK creative
thinking. .

Many teachers develop relatively high skill in
adapting one answer problems to effectively
demonsgtrate principles. The solutions of such
problems usually require a specific combination
of knowledge that relies primarily on memory
and understanding of preceding classwork. Use of
student imagination is prevented by the require-
ment of a single answer that is restricted to one
teacher's interpretation. Students who cannot do
very much on such problems within the brief time
allowed have various mental reactions. Such re-
actions rarely lead to creative engineering results.

Earlier in his article, Prof. Chalk briefly touched
on a few reasons for lack of student confidence in
expressing their original ideas. The one-answer
type problem should be included as a major rea-

son for discouraging student self-confidence.

It seemed to me that Prof Chalk's article was
very well done in general. I hope, however, that
the cne-answer problem habit of college teachers
and its effects on creative thinking receives
much more attention in future articles in your
Journal.

Sincerely yours,

D. Henry Edel, P.E.

General Motors Institute

Assoc. Prof. of Engr.
Desgign



In trying to decide what I might say in this
column, my mind roamed back over the years
I've devoted to teaching graphics (in earlier
years it was mechanical drawing, later engi-
neering drawing). The years are many -- forty
to be exact -- and the changes that have taken
place seem incomprehensible, but much less so,
I am predicting, than are likely to take place in
the next similar interval. The graphics division
then was in its infancy, conceive 15
and nurtured by stalwarts
heads of departments andsa
sional standing. Undernit
Division developed int
seemed to be an aura
there was & fascination
induced young teachers t
lifelong career. Some are with us t
atill well respecied, and undoub ve
this digtinction for their life | :

But what about the staty
and its attraction for young
observed the reduction of;
subject in engineering cu
and more years, the adven computer, the
rapid growth of applied techngldgy, the ceiling
over a teacher without a doctor's degree, loss of
prestige, among others, Will.we find fewer, as
many, or more of those 1 souls who will
choose this subject area with it through
thick and thin as some are In engi-
neering, as we now picture
top men in a department devoting full - or part-
time to graphics with temporary graduate students
filling in? Will the teaching of graphics be
eliminated from engineering curricula, or will it
be taught in applied technolegy, or inthe high
schools? Will all these unanswerables build up
as a deterrent to those capable graduvates who
might otherwise find interest in and devoie their
working life to the teaching of this subject?

My efforts at peering into the future do not
give me the answers to the foregoing questions,
hut the following seem reasonably ceriain, Em-
bryonic engineers and teachers will still have to
learn the language before they can use it either
as a form of communication or as a tool in design
on the drawing board or with the computer. The
computer will agsert itself ever more forcefully

in the actual production of drawings and in solv-
ing problems now associated with graphics,
Research must and will continue in the develop-
ment of betier teaching techniques and of further
adaptations of graphic methods. These leave
plenty of room for capable graduates of today to
major in and advance the subject of graphics.
But before any real gravitation in this direction
can take place, the architects of engineering
education must define more accurately the need
for and the future of graphics in the engineering
curricula. The place and need for it in applied
technology and high school curricula are rather
predictable now, but will the opportunities for
research be available in these areas as they are
on the college campus? Many events are cyclical,
and I am optimigtic enough to believe that the
swing in one direction of the pendulum will return
ag strongly in the opposite. We need persever-
ance, endurance, and vigions to lead us on.
Graphics is not a dead language!

22

Reemphasizing Chairman Bob's request in the
preceding issue, your choices for committee
appointments should be made known. Only a
couple of months remain before the convention in
June when the final list is presented. You have
abilities and enthusiasm! Let's put them to work!
DON''T BE MODEST!

Also, ideas for the convention in 1966 should
be made known ag soon as possible. The mid-
vear meeting is scheduled for October 1965, at
which time plans for the following June's meeting
should be made known. Lopping off three months
in preparation time at this stage in the year's
planning really hurtg, May we have some ideas
for the Pullman, Washington meeting?

(2

§. Howard Porsch
Vice Chairman



FIVE 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 D, REVISED 1962

Work sheets covering Vertical and Inclined Lettering, Sketching, Use

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

100 Work Sheets, 8 1/2" X 11" $3.50

"DRAFTING PROBLEM LAYOUTS

SERIES C , REVISED 1964

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

95 Work Sheets, 8i/2" X 11" $3.50

LETTERING EXERCISES

A DIRECT METHOD - NEW AND INTERESTING

Vertical and Inclined Lettering with eight sheets of extra problems.
20 Work Sheets, 81/2" X 11" $1.00

VERTICAL LETTERING EXERCISES

Vertical Lettering with instructions
6 Work Sheets, 81/2" X 11"

$0. 50

INCLINED LETTERING EXERCISES

Inclined Lettering with Instructions
6 Work Sheets, 81/2" X 11" $0. 50

WRITE FOR EXAMINATION COPY OR ORDER FROM

Prepare your own probiem book

W, E. STREET by selecting your drawings from
ENGINEERING GRAPHICS DEPARTMENT these books in quantites of 25
TEXAS A&M UNIVERSITY or more of each layout.
F. O. BOX 188 Allow 90 days for order.

COLLEGE STATION, TEXAS
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It is becoming increasingly apparent that engi-
neering graphics must contribute more vitally to
engineering education.

The group project method presented here
makes engineering graphics a more meaningful
learning experience for the student. By this
method retention levels are raiged. The Graphics
course becomes a more valuable segment of
engineering education.

The group project method simulates industrial
practice by forming small project groups which
work on commeon problems requiring the use of
graphical principles for solution, This method
also incorporates student self-motivation
meking the problems student oriented.

The digcussion to follow is in three sections.
The first section deals with teacher preparation
prior to the first class meeting.

The second section will be concerned with the
structuring of the actual class for maximum
learning. It will discuss motivation of students
plus the creation of operational, problem-soiving
project groups. It also treats the means of sen-
sitizing teacher and learner to ways of facilitating
learning within the project groups as well as
analyzing ways of utilizing feedback from the
project groups.

A gtudy of procedures to evaluate siudent
progress constitutes the third section. Use of
peer-group methods is proposed as & possible
meang of including students in the evaluation
process.

+ve-.. .. Teacher Preparation

One aspect of teacher preparation relates to
curriculum design. Curriculum design may or
may not be within the responsibility of a partic-
ular teacher. Some graphics departments have a

rigid outline of prescribed topics. Others may
permit some deviation from a given format. One
must assume, for the purposeg of this discussion,
that a teacher ig allowed a degree of flexibility in
presenting instructional material. Ways in which
this material should be presented to enhance
student participation in the learning process is
developed in the second section.

One may state at this point, however, some
broad principles of curriculum construction
toward which the teacher can prepare. G.M.
Blair has summarized key features of a curricu-
lum which utilizes student-oriented problems.
Such a curriculum:!

1, makeg provision for maturity and experience

levels.

gears learning activities to meet needs and

goals of students.

. provides units of experience which possess
meaning and structure for students.

. selects and appraises projected student
activities in terms of their transfer value to
life situations.

2

.

A gecond aspect of preparation involves back-
ground information for the first class meeting.
Students are curious as to who the teacher is and
what he expects from them. The teacher ghould
have prepared certain information for distribu-
tion. This distribution is not mandatory, but it is
strongly recommended.

Items for distribution may include & brief
description of the instructor himsgelf, his aca-
demic background and office hours. A class list
of the students present with a discreet amount of
student background information, such as home
town, and college addresses, could be given the
students. In this way, initial tensions might be
eaged. A bibliography of useful references in
graphics is also helpful.

T



An often forgotten factor in preparation is the
need for a pretest. The usual practice is to begin
a class by plunging into the subject matter, re-
gardless of gtudent background in the subject
area, Nothing can upset young students more
than to be dropped into a class in which they
immediateiy feel alienated and incompetent.

A well-designed pretest can help students to
express their ldentity. The teacher should care-
fully explain that the giving of a pretest is only an
aid to enable him to know each student more
readily as an individual.

One may ask what the teacher is to do with the
result of the pretest. There appear two primary
uses of such a test, The first would be to use the
median of the test as a guide for setting the pace
of the course. The second would be to detect
extremes of competence in basic theory. Bince
students come into engineering education with a
variety of high school and industrial experience
in drafting, a wide range of ability may be found
from the pretest., Excellence in the pretest
scores may indicate possible leaders for project
groups. A very poor showing may point up the
need for counseling sessions with particular
gstudenis.

Structuring a Graphics Class
for Maximum Learning

The individualg in the class must become
personally motivated toward realizable education-
al goals if maximum learning is to occur. What
are the goals of an engineering graphics course
and how does one motivate students to seek these
goals?

The goals could be given in & detailed ligt of
objectives. They could also be given in terms of
concepts to be understood, The goals of a coilege
graphics course should include (1) enabling the
individval student to understand the background
theory of graphical representation and {2) the use
of this theory in the solution of realistic engineer-
ing problems. The emphasis in graphics should
be on understanding and use, not on the perfec-
tion of letfering technique, memorization of sym-
bols, and similar "cook-book' manipulations,

It is necessary for the class to develop and
appreciate goals if they are to be motivated to
learn. Goals dictated to the students are not
meaningful goais. Therefore, the sources of
goals must originate in the students themselves,
with guidance from the teacher,

Early in the course students should be en-
couraged to offer their own thoughts on possible
goalg. The teacher could itemize the suggested
goals and then integrate them into effective
statements. With sufficient discussion, goals
acceptable to both teacher and learner would
evolve. Goals should stress skillful use of con-
cepts rather than simply manipulation of tech-
niques.

The question remains as to how to develop
motivation. A possible solution lies in the use of

problem-solving through subgrouping of the class.
It is suggested that the class be divided into
groups of three or four students each. Each pro-
ject group acts as an entity, working on iis spe-
cific problem. This suggestion may run counter
1o the thinking of many teachers. A few comments
on problem-solving by Thelen may help us realize
that the traditional approach to problem-golving
is not without fauit,

It ig in the formulation of the problem that
individuality is expressed, that creativity
ig stimulated ... It is these aspects of in-
quiry ... that are central In the emergence
of ingight. Yet it is precisely these aspects
of inquiry that schools ignore, for they col-
lapsé inquiry to mere problem-solving, and
they keep the student bugy finding ''solutions"
to "problems' that are already formulated,
externalized, depersonalized, and emotion-
ally fumigated ..., ag far as the academic
work of the school goes, personal stirrings
and strivings and self-discoveries have no
place, In effect, what is missing is the in-
vestment of lgarning with personal emotion
and meaning.

The actual operation of the project groups is a
difficulty that must be considered. How does a
project group develop motivation for problem-
selving? Students usually learn best in a group
when there exists among them a common interest.
To have educational value, the common interest
can be developed through a problem related to
course material. It must be a problem, however,
of genuine interegt to the project group, not a
contrived "busy-work' problem. A problem for
graphics students should be drawn from the area
of industrial applications of engineering graphics.

The teacher can suggest several practical
problems originally existing in indugtrial produc-
tion or research which can be understood by the
students. After a thorough discussion of the
specifications of each of the several problems,
the project groups should be permitted to select
the ones of their choosing, A particular problem
can hind a project group together into a working,
problem-solving team. The teacher will serve as
a consultant to whom they may turn for guidance.

When acting as a consultant, the difficulty for
the teacher arises when to present instructional
material., The traditional manner has been to
lecture the student on details of theory; then to
present a problem whose solution incorporates
the theory just presented. The amount of student
reagoning ability needed in this case ig not high,
A more modern approach is to permit the student
to fully realize the extent and requirements of
the problem before offering him information to
aid hig golving of the problem. This approach
tends to increase the motivation of the student so
he will desire the theoretical knowledge.

The probiem-then-theory approach cannot be
allowed to reach an extreme position, however.
If a learner struggles long without supporting in-
formation, he may become frustrated and may

(continued on page 34)



“ I%E”I;'.LECTIOI\I_S ON THE FUNDAMENTALS

OF DESCRIPTIVE GEOMETRY

By S~
~~

C. Ernesgio 8. Lindgren

Visiting Research Engineer
Department of Graphics and Engineering Drawing
Princeton University

On Leave from United States Steel Corporation

Vertical Plane
of Projection(VFP)

Throughout the years well-intentioned geom-
etricians haveaddedtothe original work of Monge
some concepts and interpretations, perhaps to
simpiify the understanding of the objectives of
the method, but in doing so have overlooked the
fact that they have been, time and again, in com-
plete digagreement with the geometric properties
of the elements of the Mongean system. It is
very cbvious that they all agree on the relative
pogition of these elements, but they differ radi-
cally on the geometric concept of the plane itself,
and the mechanics involved in the determination
of the projections of a point on a plane of pro-
jection,

I think that there can be no reason, whatever,
for variations in the introduction of these basic
fundamentals, because they involve the roots of
the whole system idealized by Monge.

The "variations" mentioned above are in ref-
erence to the transparency or opacity of the
planeg of the system and to the "existence" of an
observer or observers. In my opinion, there is
no justification for either. For one thing, we
cannot accept the fact that a plane of projection
needs to have physical characterigtics. In deal-
ing with the system of reference above, we are
working with geometric entities and not with
planes of a body to which we asgign a physical
characteristic for the sole purpese of arriving
at conditionsg of visibility of the body itself.

I have felt that the understanding of this basic
difference between a plane of the system and the
plane surface of a solid being represented in the
system, is argument gtrong enough to support
the position which is presented here. I have also
looked for justification in the works of Monge and
of modern authors.

(PP} 1y, D@?

A HP

Horizontal Plane
of Projection{HP)

[
{Illustration appears to be in first angle
projection. Ed. Note)

Figure

In the "Geometrie Descriptive” by Gaspard
Monge (fourth edition - 1820) there is no refer-
ence to transparency or opacity of the planes.
The relative position of the two planes, perpen-
dicular to each other, and the method of projec-
tion presented by Monge coincides with the one
found in the "Treatise on Painting" by Leonardo
da Vinei.

A gearch through ireatises by modern geom-
etricians has resulted in the following. In a
monograph by Professor R. M. Gregory (Univer-
gity of Brazil), "Visibility in the Mongean Sys-
tem" we find a quotation from the "Descriptive
Geometry' of A. Rodriguez (University of Brazil),
stating that Monge was aware of a study by
Frdzier on the stereoiomy of the rock, and had
his first intuition of the descriptive method as a
correction to some unsatisfactory processes used
by Frezier in that study. This same guotation
also points out that Menge's disciples such as
Olivier, Hachette, Dupin, de la Gournerie, Leroy,
mezke no reference to the transparency or opacity
of the planes, or to the existence of observer or
cbservers. However, another disciple of Monge,
H. Tresca, in his ""Traite’ Elementaire de
Geomeirie Descriptive" (Paris, Hachette and
Clia - 1852), makes reference to the vertical
plane by calling it "wall,” a designaiion that leads
A. Rodriguez to consgider this plane as opaque.

In opposition to this argument R. Gregory points
out that, since the descriptive method involves

9



concepis closely associated to those of the per-
spective method as outlined by Leonardo da Vinei,
it should be congidered logical that Monge would
take the advantage of the transparency of the
plane as established by da Vinci.

Putting aside the merits of each argument, I
aitempted to analyze the reasons for the miscon-
ceptions and how much they vary from author to
author.

First, it is apparent that the failure in sepa-
rating the concept of the geometric element, the
plane, from that physical plane surface of a solid
is more likely to be the reagon for considering
the planes of projection ag being opague. We have
accepted the approach in uge in the "applied de-
scriptive geometry” or ""technical descriptive
geometry" etc., where the gstudy of the repre-
sentation of the projection plane is made by
agsuming it as opaque. This is justified be-
cause of the specific purpose of the study, which
is to introduce the conditions of visibility that
exist in a real solid. Such practice has been
successfully uged by the American geometri-
cians. Also, in order to establish conditions of
visibility it was necessary to gtate the relative
position of the individual, who is determining the
projections, in relation to the planes of projec-
tion, an assumption that is required ONLY for
the specilic case of APPLICATION of the method
and not for the THEQRETICAL development of
its fundamentals.

In this then we find the basis for more reflec-
tions, and ask: "Is it generally assumed that the
projections of a point need to be tied into two ob-
servers, located at the point of infinity of the
directions perpendicular to the planes of projec-
tion?" Our answer should be yes, if we are deal-
ing with applications, and no, if we are dealing
with purely theoretical concepis.

I think we have a good example that gives some
strength to thig point of view, Take the study of
perspective, one where the plane of horizon, neu-
tral plane, line of horizon, point of digtance,
vanishing point, ghserver, etc., are the "tools"
used in the method. Now consider the study of
perspectivity in the projective geometry where
we find limit lines, planes, vanishing point, etc.,
and the center of perspective. It is very obvious
that in both cases we are dealing with the same
elements, the difference being, hawever, that in
the first we assign physical characterisiics to
them, because an individual replaces the center
of projection, and a transparent plane surface,
like a piece of glass, replaces the plane of per-
spective. However, one would not write an essay
on perspective in projective geometry and make
reference to the center of perspective as the
"eye' of an observer, or to the plane of perspec-
tive ag a piece of glass. In other words, there is
a clear differentiation between the theoretical
and the practical. If this is so, and is followed
with consistency, why not do it also, in the study
of the theoretical and the practical descriptive
geometry?

With the comparison just made, one can real-
ize why we wish to extend the projective concepts
to the fundamentals of the descriptive geometry.
It is apparent that projective geometry is essen-
tially theoretical, while descriptive geometry
seems to imply application or practical use of
geometric properties. This should not be.

I think that the conceptis of the projective
geometry are sufficiently valid to eliminate these
discrepancies and in view of the great variation
of approaches to theoretical descriptive geom-
etry. I also think projective geometry concepts
should be used. For my own peace of mind I have
been using the following approach which I would
like to see criticized by the reader.

According to projective geometry the graphi-
cal interpretation of the fundamental metrical
conceptions of parallelism and perpendicularism
is as follows:

a. The paralielism of two lines is expressed by
the property which they possess of meeting in
a point on the line at infinity of their plane;

b. The perpendicularity of two lines is expressed
by the property that their points at infinity are
coniugate in the absolute involution.*

Consider an objective point (A) and the planes
of the Mongean system of reference in a position
in which each of the planes has its line of the in-
finity belonging to the points of the infinity of
three perpendicuiar directions, which means that
each plane is parallel or algo perpendicular to
one of thoge directions. We now PROJECT the
point (A) from each of the three points of the in-
finity and CUT the projecting lines with the three
planes of the system. (see figure)

By using the two bagic operations projecting
and cutting, we have interpreted projectively the
fundamental process of the descriptive geometry,
and to the result we can apply the fundamental
artifice of the method. We think that by doing
this we have eliminated any consideration of ob-
server, ohservers, transparency or opacity of
planes of projection.

&

¥gee " Non-Euclidean Geometry" (page 155) by Roberto Bonola, Dover
Publication; alsc "Projective Geometry” (page 259} by B. C. Patterson,
John Wiley & Sons, Inc., New York.
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COMPUTERIZED NOMOGRAM PLOTTING

A. §. Levens
Prefessor of Mechanical Engineering
UMNIVERSITY OF CALIFORNIA

The impact of computers on technology has
become quite formidable. Many articles have
been written about important uses of computers
ag appropriate aids in the retrieval of informa-
tion and in the solution of a variety of problems
arising in engineering, science, and business.

Those of us who are especially interested in

graphics and design are aware of the experimen-

tal work that hag been going on in computer
graphics. Considerable progress is being made
with "graphical input - digital computer-
graphical output'' machines.

The Boeing Company at Renton, Washingion,
makes use of computer graphics in transposing
orthographic views to isometric, oblique, and
perspective views. It should be noted that the
designer first prepares the orthographic drawing,
places a iransparent gheet over it and then marks
points which the computer-plotter will eventually
connect by straight lineg. The graphic points are
converted to numerical values on punched cards.
A gkilled programmer is necessary to tailor the
program for a gpecific need. Final computations
are obtained from the compuier in the form of a
magnetic tape, which is then ugsed to control the
plotter mechanism.

During the Spring semester, 1864, we under-
took, in our Graphical Analysis course, to write
a basic computer program for nomograms of the
form, fl(u) + fz(v) = fS(W). In addition, subpro-

grams were written for specific equations. A
blof tape was prepared and finally print-outs
were made using the Cal-Comp printer,

The economy of using computer methods was
not a consideration. We felt that students having
an elementary knowledge of the Fortran II com-
puter language and a background in Nomography
would profit from this experience,

It should be noted that the equationg in the
title strips on the nomograms were left in
Fortran. (see Figures I and II)

Credit is due Armin Wright, graduate student,
for preparing and "debugging' the programs.

It is planned to develop computer programs
that might be advanfageous in designing nomo-~
grams for equations of such forms as:

£, (v)
(a) £, (w) + £,(v) —W‘

(b) fl.(u) + f4(v) . fS(W) = f4(w)

fo(v) folw) - £, (w) fg(V)
fz(v) - f4(w)

(c) fl(u) =

Ed. Note: If sufficient requests are received, duplicated copies of the
main programs for equations of the form f;(u) + fp(v) = {5

subprograms for the equation T = 1/12 BD” and M = 1/8 W2
and print-cuts of the nomograrms for these equations will be
made available. Send your request to Earl D. Black, Editor,
Journal of Engineering Education, ¢/o General Motors
Institute, 1700 W. Third Avenue, Flint, Michigan 48502,
Please enclose $1.00 with your request to cover cost of
duplication and postage.
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Mr. Bruning
pesters
papermakers

Mr. Bruning
is realistic.
He knows

Mr. Bruning
is a visionary

That’s why he insisted on

magnifying the vernier scale
50 percent on his Equipoise
Drafter.

So you can make accurate
readings with no strain.

Let your Bruning man
prove it. He awaits your call
in the Yellow Pages.

(BRUNING)

Charles Bruning Company
Division of
Addressograph
Multigraph Corp.

Dept. A, Mt. Prospsct, Iil,

DM-92-13-1

nobody’s
perfect.

50 he offers you this auto-
matic-chuck electric eraser
—a lightweight unit that
makes the neatest erasures
you'll never see,

Stamp ouvt smudges. Call
your Bruning man. He's in
the Yellow Pages.

(BRUNING)

Charles Bruning Company
Division of
Addressograph
Multigraph Corp.

Dept. A, Mt. Prospect, 1L

DM-92-13-2

That's how he makes sure
his 100-percent-rag tracing
paper is always uniformly
fine —from sheet to sheet,
roll to roll, run to run. Just
so you won't be in for any
surprises.

As you might expect, Mr.
Bruning is equally fussy
about his tracing vellums,
cloths and films.

Want a professional fuss-
budget on your team? Call
your Bruning man. He's in
the Yellow Pages.

(BRUNING)

Charles Bruning Company
Division of
Addressograph
Multigraph Corp.

Dept. A, Mt. Prospect, Il

DM-92-13-3

To he run on the right hand column of three consecutive pages in the following magazines. Design News (Feb. 3, March 31, June 9), Grophic

Science {March, May, July).



As an instructor of first semester sophomore
gstudents in the subject area of Graphical Kine-
matics, I was interested in developing a problem

which would meet the following objectives:

1. To require the student to use his knowledge
of advanced projection principles learned in
previous engineering graphics courses.

. To require the siudent to think in three
dimensions since this ability is necessary
in most degign problems.

]

. To require the student to devise his own
graphical techniques. The first items a
student usually forgets after completing a
course are the various specific methods
for solving specific problems. It would
be to the student's advantage to have
experiences in devising his own solutions
to prepare him for future situations when
he has forgotten the solution or there ig
no "book' golution.

. To permit the student to compare graphical
and mathematical gsolutions to the same
problem.

. To correlate kinematics with statics since
the two courses are often taken concur-
rently, and considerable emphasis may be
placed on vector algebra in the statics
course.

' Point P

.00

3.00

i
/n<

Point B

Tormn Short
Assistant Professor of Mechanical Engineering
GENERAL MOTORS INSTITUTE

The first problem developed and used to meet

the above objectives is illustrated in Figure 1.
The problem assignment instructions to the stud-
ent are as follows: '

Figure 1.

15

Given:

The arm rotates counterclockwise {ccw) about
the (v) axis at a constant velocity of one revo-
lution per minute (1 rpm) for 60° of angular
rotation from the position shown in Figure 1.

Required:

1. Using full scale, lay out the necessary views
o plot the projection of the path of point {P)

in the y-z plane.

. Plot a time-displacement diagram of the (z)
coordinate of point (P) versus time. Use a
time scale of 1 inch = 2 seconds.

. Using vector algebra, plot the same projec-
tion and time-displacement diagram as
requested in steps 1 and 2.

Ed. Note: A graphical solution and a vector solution to the above
problem'will be printed in a subsequent issue. If you
have a solution, submit it for consideration.

Point P

Pt

Point A

Ball Joint

Point B

2%

Axis System



CORIOLIS'" ACCELERATION
CLARIFIED THROUGH GRAPHICS

Byron J. Pelan

Assistant Professor of Mechanical Engineering
Rutgers University

New Brunswick, New Jersey -

In the teaching of the Coriolis' law of accelera-
iion, the writer has used a method which frequent-
ly has’led to a better understanding of the law by
the students. The method uses a graphical con-
struction, which can readily be made in the class-~
room in a first course in mechanics and which
vividly illugtrates part of the Coriolis’ concept.

Consider the case in which a point of one body
moves along a path on a second body that hag ro-
tation. Use is then made of the Corioclis' law in
the trangfer of acceleration from one point P on,
gay, body 2 to a momentarily coincident point.Q
on a second body 3. Here body 1 is considered to
be the "ground" reference, When either of the
following expresgions will correctly represent
the relation between the accelerations

(1)AP=AQ+» ABQM- 2w V17Q or
(2)AQ=AP+- AG},P» 2w VQ/P

it will usually be found that only one of these ex-
presgsions can be readily handled.

DRIVEN WHEEL 3
{OUTPUT)

DRIVER 2 !

(INPUT)

FIGURE 1

For example, consider the case of the Geneva
mechanism in Figure 1. Normally it is the angu-
lar moticon of member 2 that is known, and it is
the motion of the driven wheel 3 that must be
determined. Here the stationary frame which
supporis the bearings for the shafts 02 and O3 is

the "ground," i.e., body 1, and has "'zero absolute"

motion.

For simplicity in constructing the diagrams
shown, the mechanism has been replaced by an
equivalent system for the phase indicated. The
equivalent mechanism which has the same criti~
cal, pertinent dimensions and an identical behavior
is shown in Figure 2. The description to follow
will refer to Figure 2.

FIGURE 2

The clue to which of the two equations it would
be best to use lies in the evaluation of the term
{or A_; ), Consider equation (1) first. In

termeg of its normal and tangential components,

2
v
AI?Q = AII%Q + AJ;)/Q where Arl% = —QRP

c
in which R is the radius of curvature of the path
being iracéd by point P (of body 2) on the body 3
in the vicinity of point Q at the instant. Ii is
apparent for the Geneva mechanigm that this path
is a straight line along the centerline of the slot
of member 3. It is also readily seen that the
radius of curvature for this path will be of infinite
length, since the path is a straight line. Thus,

The total
, then, ig directed along the

A vanighes, i.e., it is equal to zero.

acceleration A

tangent to the path, which means it must fall along
the centerline of the slot. This information per-
mits equation (1) to be solved without further
difficulty.

Suppose now the student had selected equation {2).

2
Vv
Here AQ@ + AT(:;)/P’ in which Ag/f’ = %ﬁ
c

Once again R represents the radius of curvature
of a path bemg traced. Only now it is the path
traced by point @ (of body 3) on the member 2 in
the vicinity of point P at the instant, {(Imagine 2
as having & large sheet of cardboard glued to it.}
This radius is not as easily obtained as before.
It is not immediately apparent and additicnal
work i required to obtain it before the solution
to the equation can be found.

186



PATH TRACED ON
DRIVER 2 BY

FIGURE 3
(DOUBLE SIZE)

Figure 3 shows both the path being traced by
Q on member 2 or on the cardboard attached to
link 2 in the vicinity of point F and also the con-
struction necessary to obtain the path. Te obtalin
it, member 2 is considered to be stationary and
the remaining members 1 and 3 are rotated
through arbitrary angular increments as shown
with distances 0203 and OSQ remaining constant

to obtain the desired path traced by Q. Once the
path has been laid out, the radius of curvature
can be obtained by one of several methods, It is
now, however, that a real appreciation of the
relative motion involved and of the selection of
the most readily handled equation is vividly and
forcefully conveyed. %

References:

1. Mabie, H.H., ang Ocvirk, F.W.; Mechanisms
and Dynamics of Machinery, 2nd. Edition,

B

John Wiley and Sons., Tnc., New York, 1963.
. Pelan, B.J.: Unpublished notes.
. Cowie, A.. Kinematics and the Design of

Mechanismeg, International Textbook
Company, Scranton, Pa., 1961.

THE ENGINEER'S LANGUAGE - DRAWING

Fngineering drawing is as usefulto successful
engineering personnel as the English languate it-
self. An engineer, without a thorough command
of the engineering drawing language, is as help~-
less as a representative to the United Nations
without an interpreter. Even with a good inter
preter (the designer) an engineer cannot use his
full talent in a development project. Since very
few designers are mind readers, it is impossible
to really refine an idea or component unless you,
the engineer, can express yourself on paper. The
more proficient you are in design know-how, the
more valuable you are to your management. An
engineer, no matter how talented, must depend on
a designer for his living unless he can express
hig own ideas on paper. A crude sketch is not
adequate in today's competitive market. A con-
scientious first effort is seldom much better than
a crude sketch, since the success of most com-
ponents depend on considerable refinement before
being acceptable. Without a doubt, the highest
paid men in the engineering prolession on iechni-
cal assignments are accomplished designers with
engineering educations. The majority of execu-
tives are alsc former design engineers. These

men depend on their own ability to accomplish
their mission in life.

Mr. Robert P. Ernesi
Ford Motor Company

----------------------------------------- amvEnmns

productive cycle."

If the engineer does not prepare himself through actual
technical knowledge of the science of communication
through engineering drawing, he will be unable to answer

the questions of technicians even though he knows the an-
swer in his own mind. :
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GRAPHIC AIDS IN ENGINEERING COMPUTATION 1983 penting

by R, P. Hoelscher, J. N. Amold, $. H, Pierce Published 1952
Price $5.756
This well-known text of 187 pages, 6" X 9", in hard covers, deals with align-
ment charts, empirical equations, the design of special alide rules, and the
use of the standard slide rule. Examples are numercus, and there are prob-
lems at the end of each chapter.

The seven chapters are: (1} Standard Slide Rules, (2) Empirical Equationg
from Engineering Data, (3) Alignment Charts, (4) Graphical Caleulus,

(5) Alignment Charts with Determinants, () Special Slide Rules, (7) Movable~
scale Nomographs,

Formerly available from MoGraw-Hill; now a Balt book.

CREATIVE PRODUCT EVOLVEMENT Published 1964
by J. Liston and P. E, Stanley ' Price $5. 00

This timely text of 180 pages, 8-1/2" % 11" page size, in durable plastic
cover, is profusely illustrated with example cases .of new-product evolve-
ment, and eontains a large number of practice problems particularly de-
signed to stimulate imaginative thinking. Probably appropriate for a
junior or senior course.

Unique in its field, and particularly emphasizing the methods of synthesis,
a step-by-step procedvre i presented for conceiving, describing, and
proving ideas and proposals for new and better preducts.

DESCRIPTIVE GEOMETRY PROBLEMS Published 1962

by 5. B, Elrod, C. H. Zacher, H. F. Gerdom Frice $3. 50

128 problem sheets, 8-1/2" X 11", on good quality paper, perforated and
bound ints a book.

Appropriate for an extensive course of 30-100 lab hours, Content includes:
bagic orthographic projection, fundamental spatial relationships of elements;
applications of descriptive geometry to design and manufacture. There is
extensive coverage of intersecticng and developments, including ruled sur-
faces; also, axonomstrie and perspective projection are treated.

DESCRIPTIVE GEOMETRY WORK SHEEfS Revised edition, 1857
by J. H. Porsch, S. B. Elred, R. H. Hemmond Price $3.00

56 problem shieats, 8-1/2" X 11", on good quality paper, perforated and
bound into a hook.

Designed for a brief course of 36-40 lab houra, Coversz basic spatial re-
lationships of peints, lines, and planes; includes typical problems on inter-
section of surfaces. Third angle projection.

WORKSHEETS FOR INTRODUCTORY GRAPHICS - FORM A Published 1958
by J. N. Arnold, M. H. Bolds, 5. B. Elrad, !. H. Porsch, R. P. Thompson Price $4.00

One Inmdred sheets, mostly 8-1/2" X 11" with a few 11" X 17", on good
quality paper, perforated and bound into a baok.

Principal topics are: Lettering, Geometry, Multiview Drawing, Pietorial
Drawing, Intersections, Developments, Contoured Surfaces, Functional
Deaign; also a few sheets each on Vectora, Graphical Caleulus, Empirical
Equations, Representation of Data and Equations,

ENG[NEER'NG DRAW'NG In preparation

. Available April 1985
by J. N. Arnold, M. H. Bolds, K. E. Botkin, 5. B. Elrod, R. P. Thompson Pr§§;§21r£21$4,00

One hundred problem sheets, 8-1/2" X 11" on good quality paper, perforated
and bound inte a book.

-Major topics are; Geometrical Constructions, Lettering, Multiview Drawing,
Detall Drawing, Assembly Drawing, Dimensioning, Intersections, Develop~
ments. In addition a number of problems on Graphing, Vectors, and Graphical
Caleulus are ncluded,

Examination copies of any of these are available upon request.

BALT PUBLISHERS

308 State Street West Lafayette, Indiana.




Perspective

by Federic G, Higbee

Professor Emeritus of Engineering Drawing
UNIVERSITY OF IOWA

WHY ENGINEERING DRAWING?|"

Much is written about the ability -- or perhaps
the lack of it -- {0 communicate ideas. In the
technical, engineering, and scientific areas of
production, the graphic language has long beeh
recoghnized as having no superior as a meansg both

of recording and trahsmitting information. ¥Tor
this contribution alone the graphic language is
worthy of an imporiant place in engineering
education. '

But if teachers of engineering drawing and re-
lated subjects consider training engineering stud-
ents to read and write in the language of their
chosen profession as their only obligation they
are not discharging their professional responsi-
bility.

Important &s such training is, i.e., to make
young engineering etudents competent in the
language of their profession, there are many --
and I am among them -- who consider the by-
products of such training certainly of equal im-
portance to the students' complete engineering
education.

Do not overlock the place engineering drawing
has in the freshman engineer's schedule of
courses. Among a whole array of freshman sub-
jects which are to him but continuations of
subjects he had in high school, he discovers
this one course in engineering conducted by an
engineer. This discovery provides an important
bit of consolation to a boy who came to college to
study engineering.

And as he pursues this lone course in engi-
neering, the freshman becomes aware that he is
acquiring and using a vocabulary of engineering
terms. He is being made to realize the indis-
pensable contribution engineering drawing makes
in the creation of a product by the information
digplayed on the drawing, that the standards of
engineering do not permit of less than exact de-
lineation, that nearly correct is far from satis-
factory.

The freshman may not realize the effect all
this has on him in these precise terms, but he is
being trained in engineering standards and in
engineering methods of deing work.

19

Any competent and dedicated teacher of engi-
neering drawing and related subjects knowg all
this and is acutely aware of his opportunities as
he stands shoulder to gshoulder at the freshman's
drafting table with 2 boy who needs hig help in
understanding the complexities of thig mysterious
-- to the boy -- vehicle of engineering design.

A competent and dedicated teacher will and
does welcome the privilege of getting close
enough to his students not only to help them un-
derstand the subject but also help them make
adjustments to engineering college life.

Fortunate indeed is the engineering college
whose curriculum makers have arranged ade-
quate time for the teaching of engineering draw-
ing and related subjects in a fashion to take full
advantage of their full worth in the training of an
engineer,

Unfortunate indeed is the engineering college
whose curriculum makers have failed to recog-
nize the practical and educational values of
engineering drawing and related subjects and
have, in some instances, eliminated this teach-
ing and educational experience and in others have
shockingly curtailed the time allowed for this
work.

Students studying engineering in such colleges
are being ''short changed" in engineering educa-
tion,

&
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~ sourhern TECHNICAL TEXTS

ENGINEERING DRAWING

3rd Edition, by LLEON MARR
SAHAG, M.S. in M.E. Head
Professor (Emeritus) of En-
gineering Drawing, Auburn
University, and JOSEPH A.
BENNETT, B.S.E., M.A,,
Professor and Head Engineer-
ing Drawing, University of
Alabama.

This texthook provides engineer-
ing students with the fundamen-
tals of graphic representation
for the purpose of the communi-
cation of design ideas. It gives
the engineering student the
basic knowledge necessary to
read, mske and supervise the
making and use of engineering
drawings. It is in agreement
with the recommendations of the
latest standards of drafting

practice,
$6.50

APPLIED

ENGINEERING
DRAFTING

Sandro Westermayer
and
Brian M. Gardner

In an age when draftsmen are expected
to assume. and execute greater re-
gponsibility, this book will be invaluable
to those who must spend long and tedious
hours at their drawing boards. This book
is designed to help draftsmen to turn
ideas and theories of scientists and
engineers into drawings,

Looseleaf binding $10.00

Problems In Descriptive Geometry

4

By the author of “Digcriptive
Geometry,’”” this workbook is bound in
large white sheets, 12 x 18" for per-
manent use ag a work and reference
book.

$3.00

prompt attention.

Orders will receive 1234
Name
Address
City State Code
enclosed § Bit

DESCRIPTIVE GEOMETRY

By JOSEPH A. BENNETT,
B.S.E., M.A., Professor and
Head Engineering Drawing,
University of Alabama.

Many applications such as are found in
other fexts have been deliberately omit-
ted to allow the student preparing for a
career as an engineer to concentrate on
acquiring a knowledge of the fundamental
principles rather than on learning a
series of routine procedures which would
be more appropriate to the training of
engineering technicians., The solutions in
this text make full use of the idea of
projection onto principal and auxiliary
planes, whether thsse planes are con=-
sidered real or imaginary,

2nd editicn, 1965 $4.25

American Southern Publishing Co.
Northport, Alabama 35476
Please send me copies of the

books ] have circled.




ANNOUNCEMENT

ANNUAL
DESCRIPTIVE GEOMETRY AWARD

The Committee for Descriptive Geometry
Award of the Engineering Graphics Divigion isg
pieased to announce that the Gramercy Guild
Group, Inc., has again offered to provide $100 for
an award in the Descriptive Geometry compe-
tition. The Commitiee has established the follow-
ing rules for eligibility:

1. An article inveolving descriptive geometry
in the solution of a problem or an article
on descriptive geometry may compete,.

2. The article must have been published in a
periodical.

3. The article must have appeared in an igsue
between the dates of Janvary 1964 and
December 1984 inclusive.

4. Descriptive Geometry must be the primary
interest of the article.

5. The article must be brought to the atten-
tion of the Committee. The Committee
will naturally search diligently for all
guch articles but is not responsible for
finding all such articles.

6. The article will be judged on originality,
resourcefulness, and effectiveness. The
drafting and the use of drafting aids, ete.,

should be competent, but are secondary
considerations.

7. A majority of the committee votes re-
ceived will determine the winner.

8. The winner will be announced at the Annual
Dinner meeting in June and the award will
ke made at that time.

The Committee is undertaking a search of the
periodical literature and as thie is an extengive
job any suggestiong of suitable articles or refer-
ences will be greatly appreciated.

Kindly send any information regarding pos-
sible articles to

Ivan L. Hill, Chairman
Nlinois Institute of Technology

Chicago 16, Illincis

RTINS

DESIGN FOR BARKIN
WRONG TREE

UP THE

Irwin Wladaver
Box 5, NYU Heights
Bronx 53, N. Y.

"A nation that forgets its history has to repeat
it." My mechanical drawing teacher made us
spend the first six hours gsharpening 6H, 4H, 21,
and TIB pencils with a penknife. If he saw a point
he didn't like, he broke it off. Yes, I now know
how to sharpen a pencil with a penknife, but the
importance of this great skill may be open to
debate,

Nor do I have anything against pretty arrow-
heads. The trouble is that not many engineering
students are making any kind of arrowheads - or
sharpening pencils, either.

Fifteen years ago we began to become aware of
open discontent with the content of our courses.
As one result, nomography was resurrected., To
most of ug, at least {o me, nomography was a
new subject even though it had long lain buried in
dusty library shelves. Anyway, we embraced
nomography the way a drowning man would a
life-preserver. Whether nomography really
belonged in our courses was quite secondary,
even immaterial.

Graphical calculus was another life-preserver.
So also were curve fitting and empirical egua-
tions, We continued to drown, down for the
second lime. Apparently we had learned no uge-
ful lesson. A nation that forgets its history has
to repeat it.

Three, four years ago we began to hear about
"ereativity'' and "creativity in design," and then
"design' by itself; despite the incontestible fact
thai most engineering colleges were tossing de-
sign out of the curriculum. Were it noti for the
lucky circumstance that ''creativity'' and "design"
were being sponsored by some of the most capa-
ble people in engineering graphics, I think we
would have been heavily ridiculed.

I claim we are barking up the wrong tree. I
claim we are clutching at straws. I claim we are
igrnoring the basic problem, especially now that
gome sense seems to be coming hack to the minds
of our sgcientific curriculum makers. It ig the
problem that we have consistently refused {o face
in all the years that I've been connected with the
Division of Engineering Graphics. If you go back
to Volume 1, Number 1 of this JOURNAL, you'll

see how old the problem is. (continued on page 26)
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135 SOUTH LOCUST STREET =  DUBUQUE, IOWA 52003

Books for Architecture Courses

ARCHITECTURAL
DRAWING

by Lawton M. Patten, Professor, Department of Architecture _
and Milton L. Rogness, Associate Professor, Department of Engineering Graphics
Iowa State University

from

This text presents architectural graphics, building construction fundamentals,
and methods of drawing for a one year cowse in architectural drawing.
Hundreds of expertly reproduced drawings and diagrams, and numerous il-
lustrations of well-known architects’ work heighten the value of the textial
material. The chapter on Building Construction contains criteria for choosing
building materials and types of building construction. Two fundamental prin-
ciples for constructing shadows on perspective drawings are outlined and
photographs of existing buildings illustrate shades and shadows from sunlight,
Typical charts and graphs that an architect might use in presenting preliminary
studies and reports are included.

The chapter headings are: 1. Lettering; 2. Busic Drawing Tools; 3. Types of
Projection Drawing; 4. Oblique Projection—Oblique Drawing; 6. Sections;
7. Building Construction; 8. Dimensioning; 9. Graphical Vector Analysis;
10, Geometry in Architecture; 11, Perspective Drawing; 12. Shades and Shadows;
13. Reflections; 14. Presentation Drawings; 15, Charts and Graphs.

190 Pages — 812" » 11”7 — Cloth Bound — $6.00

ARCHITECTURAL DRAWING PROBLEMS

by Milton I. Rogness,
and Robert I. Duncan, Instructor, Department of Engineering Graphics
Towa State University

This workbook is a collection of 93 problems which are correlated with the text-
bock described above. The problems are designed to be thought provoking,
logical, and practical. The alternate assignments permit added drill when neces-
sary, and variation of assignments for different classes. In order to emphasize
the practical value of the fundamentals, special effort was made to provide
architecturally oriented problems.

102 Pages — 812" X 117 — Wire Coil Binding — $3.25

Complimentary Copies Available Upon Request
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Proven Successful

ENGINEERING

by James 8. Rising, Professor and Head of Engineering Graphics
and Maurice W. Almfeldt, Professor of Engineering Graphics
Both of Towa State University of Science and Technology

This text presents the basic principles and graphical theory of communication draw-
ings in a logical and integrated manner. Innovations include 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.

Inclzded are mumerous illustrations and all appear on the same or facing page as the
related textual 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 prineiples prev-
iously discussed are presented at the end of each unit. 416 pages. Cloth bound.

ENGINEERING GRAPHICS Problem Book 1

by James §. Rising and Carl A, Arnbal, Assistant Professor of Engineering
Graphics, Iowa State University of Science and Technology \

This is a complete set of problems for the work of one semester of engineering
graphics covering the first 16 wnits of the text. This workbook contains 76 sheets
of problems; layouts for practice of graphical theory, engineering applications and
warded problems; and high quality green tinted drawing paper for all problems.

ENGINEERING GRAPHICS Problem Book

by Maurice W. Almfeldt, Professor of Engineering Graphics, and
Carl A, Arnbal, Towa State University of Science and Technology

This set of engineering grfiphlcs problems is keyed to units 17-37 of the text and
is also designed for a semester’s work. This workbook contains 88 sheets of problems;
graph paper in 10 x 10, log and semi-log for the graphical analyses found in
units 33-37; and green tinted paper for all problems.

SPECIAL EDITION PROBLEM BOOKS
LET US TAILOR-MAKE A WORKBOOK FOR YOU

Select only the problems which you need from the above workbooks or from our
stock of more than 180 additional problems and have them bound in a special
edition problem book fitting vour specific needs. With a minimum vearly student
use of 250 or more, we will prepare for you books of your choice and specification,
Samples of all the problems will be furnished upon request. Write us today for
complete details.

Complimentary Copies Available Upon Request

WM. C. BROWN BOOK COMPANY
135 SOUTH LOCUST STREET ° DUBUQUE, 'OWA 52003
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Taken from the Divisional Cemmittee Report on
Goals of Engineering Education, June 1964.

The Engineering Graphics Division of the
American Society for Engineering Education feels
very strongly that a rigorous course in engi-
neering graphics at the freshman level is a nec-
essary and important subject in the training of
engineers. 'I'o be adequately competent in engi-
neering design, the engineer necessarily has to
communicate hig ideas graphically, as well as
mathemsatically, orally, and by the use of the
written language.

Engineering Graphics is one of three modes
of thought for the expression and manipulation of
technical information. These are the verbal
mode of linguistics, the abstract symbolism of
mathematics, and the visual symbolism of
graphics, For its vigsual symbolism, graphics
utilizes the line for the expression and manipu-
lation of technical knowledge in design, com-
munication, and analysis. In its design phase,
graphics, especially sketching, is used as an aid
to visual thought and as a memory-fixing device
while ideas are being considered and refined. In
its communication phase, graphics provides des-
criptions of objects or relationships that are
more compact, precise, and more readily inter-
preted than descriptions in word form. In its
analytical phage, graphics translates mathe-
matical symbolism into a graphical form that may
be more undergtandable and illuminating and
whose manipulation is sometimes more logically
followed and checked than the symbolic manipu~
Iations of mathematics.

Engineering graphics through visual perception
and objective analysis produces precise solutions
of engineering problems. It helps the siudent
develop the insight and creative ingenuity which
are essential for engineering progress. The
engineer with a strong background in graphics
can think graphically and in many cases can
analyze problems that are not eagily and com-
pletely comprehensible in mathematical form.

To operate at maximum insight, the engineer
must have the ability to choose between the visual
symbolism of graphics, the abstract symbolism of
mathematics, and the written word for the best
method of expressing, describing, and solving a
problem. To do this, he must be well grounded

in graphic concepts and must be able to employ
graphics as naturally as he employs mathematics
or the written word.

A very important phase of engineering graph-
icg today is the development of the ability to
sketich. The theory problems in orthographic
theory of projection as well as in some of the
other facets of the work could be sketched.

An increasing number of students entering
colleges of engineering from high school have not
had any previous exposure to engineering graph-
ics, Upwards of 60% of the high school students
have never taken a high school drafting course or
have had any exposure whatsoever to the graphical
means of communication.

To make up this growing deficite in high
gchools, it ig desirable to have two courses in
engineering graphics at the freshman level hut
the absolute minimum should be one 3 or 4
semester hour course. The one course could
be basgic to engineering communication, and the

-other io prepare the engineering technician for

making engineering ideas practically workable.

&

DESIGN FOR BARKIN'
UP THE WRONG TREE

(continued from page 21)

The basic problem is to find the place of engi-
neering graphics in the education of young engi-
neering candidates. Maybe there is NO place.

But if there is one, then there is one course to
Tollow: Proclaim that place proudly, loudly, and
ingigtently. If we can make a golid, substantial
place for graphics, we'll have everything we

want and need, including our battered gself-respect.
If we can't make a case, we don't deserve to
survive,

It is true that we ought to be well acquainted
with nomography, empirical equations, graphical
calculus, projéctive geometry, non-Euclidean
geometries - all as items of scholarship related
to our bhasic fields of interest and related to the
central theme, coniributing to our work but not
dominating it. The central theme is the education
of young engineers.

Nations that forget their higtory have to repeat
it. If they get the chance. %
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THE CLARKSON/OSWEGO STATE PROGRAM

FOR UPGRADING HIGH SCHOOL MECHANICAL DRAWING COURSES

College facuity members can encourage high
schools to upgrade their mechanical drawing courses
to pré-engineering courses for college bound seniors.

SUCH COURSES MIGHT INCLUDE TOPICS FROM THE LIST BELOW:

@ Principal orthographic reference ® Manufacturing processes.

planes. A Logarithmic and linear scales.
@ Auxiliary orthographic reference B Making linear graphs.

planes.

. B Making semi-logarithmic graphs

A Orthographic lines and planes. with a uniform abscissa.
B Developments. B Making semi-fogarithmic graphs
| Freehand sketching. with a legarithmic abscissa.
B [sometric drawings. ® Making full logarithmic graphs.
B Oblique drawings. B The slide rule.
B Detail drawings. m Applications of logarithms.
& Sectioning. B The vernier.
® Dimensioning. m Orientation to science.

m Orientation to engineering.

Such topics as care of instruments, lettering and geometric constructions
are considered by-products of the above.

B FOR FURTHER INFORMATION and details of the program, please contact Dr. William Huss, State University
College, Oswego, New York or Professor Myron G. Mochel, Clarkson College of Technology, Potsdam, New York.

COURTESY OF THE GENERAL ELECTRIC COMPANY
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:k;i/e are happy to use this means to extend best wishes to our
many friends among the readers of the JOURNAL.
While we are no doubt best known as the manufacturer of the
Ames Lettering Guide at the right, we would call your attention to
other items we manufacture such as:

@ The Ames Draft-Pak

@& Ames bonded acrylic Tee Squares

@ Ames Tee Square Guides for
perspective drawings

® Ames Stadia Protraclors
and Visual Aids for
drofting rooms

We welcome your inquiries
about these producis,

“Drafting Products
by Olson of Ames*

_ OLSON MANUFACTURING CO. P.0.Box109 ° Ames, lowa

Do You Use Graphics in Your Classroom?

The Editors of the Journal of Engi-
neering Graphics are seeking arti-
cles dealing with practical problem
solutions, and articles which ex-
plore the theoretical aspects of
graphics.

end your copy to: Earl D. Black, Editor
Journal of Engineering Graphics
c/o General Motors Institute
Chevrolet & Third Avenues
Flint, Michigan 48502

"L USIR -WILL YOU RUN THROUGH THAT AGAIN?"

# Assistant Professor of Engineering Graphics
TEXAS A & M UNIVERSITY
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/ Barnes & Noble

l Engineering Descriptive
Geometry

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

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

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

Paperback $2.25

,2 Engineering Drawing

Basic Principles and Rules with Problems & Tables

ASA Standard Drawings & Drofting Room Practice

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

““Should prove wseful not cnly to the student, but also to
the engineer wishing to refresh his memory on a particular
point.”*--Engineering Journal

Paperback $2,50

‘2 Technical Writing

A Guide to Manvals, Reports, Proposals, Articles,

etc., in Industry & the Government

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

“It’s an excellent summary of the whole field, which in-
cludes many areas of technical writing that most books neg-
lect.”’—James Stokley, Michigan State University

Cloth $3.50; Paperback $1.25

%Thinking With a Pencil

With 692 lllustrations Showing Easy Ways to Make and Use
Drawings in Your Work and in Your Hobbies

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

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

University Cloth $4.95; Paperback $1.95

Free exomination copies of paperbacks are gvailablie to instructors

BG/T%@S & NO ble, Inc, 105 Fifth Avenue, New York 3, N.Y.



TRISECTION
of an
ARBITRARY ACUTE ANGLE

Walter E. Lambert
Chief Drafisman
DAY & ZIMMERMANN, INC.
Operator
LONE STAR ARMY AMMUNITION PLANT
TEXARKANA, TEXAS

The trisection of an arbitrary acute angle
can be accomplished, provided a point can be
established through which an arc can be drawn,
and on this arc three equal circles can be drawn,
so that they are tangent to each other and the two
outer circles are also tangent to the sides of the
angle.

In the proposed solution, N is the location of
this required point. The relation between the
radius for the required arc and the radius for
the three required circles, is such that only one
location of the point N will meet the required
condition,

CONSTRUCTION

Given /. XOY

. Bisect Z_ XOY and draw OA.

. Construct L at B and lay off 3 equal segments,

BC, CD, & DE (BC is any convenient length}.

. Bigsect DE for Point F.

. Through Points C, D, & E, draw CG, DH, & EJ

il 10 OY.

Through Point K, fthe intersection of OA and EJ)
construct LM L to OY and locate point N from
Point F.

. KN = EF by censtruction.

., With O as center and ON as a radius draw ?Q

. I.SQ intergsecis CG at R and QA at S.

. With S as a_center and RS as a radius locate

10,

Point T on PQ.

With BC as a radius draw the three circles
with R, 5, & T, as centers.

Conclusion: The three circles are tangent to

OX and OY, the legs of the given
angle and tangent to each other.

Therefore angle XOY is trisected. %
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Introduction to Engineering Design

Fugene Par¢ and Jack Kimbrell, Washington State University

Lyman Francis, Missouri School of Mines

“. .. the most modern text on engineering drawing that I have ever seen. It presents such a compre-
hensive picture of the engineering profession that it could be a strong motivating force toward en-
gineering in the period of math and science groundwork.” Robert H. Siegfried, Cornell University

Problems to accompany the text are available from the author. 1963, 544 pp., $8.50

Engineering Drawing

Eugene G. Pare, Washington State University
Introduces today’s engineer to the many facets of graphical analysis and communication. Recog-
nizes the changing needs of engineering education.

1959, 512 pp., $6.95

Basic Problems to Engineering Drawing, Vol. Il

John T. Dygdon, Robert 0. Loving, and Joseph E. Halicki, all of the Nlinois Institute of Tech-
nology
This second volume of a widely accepted workbook delves into the more advanced areas of
technical drawing. Covers sectioning, fillets and rounds, true projection, auxiliary views, threads
and fasteners, and includes an introduction to descriptive geometry.
' 1963, 112 pp., $3.00

VO l Ume i by the same authors

Teaches the fundamentals of orthographic projection. Designed for introductory courses in Me-
chanical Drawing, Engineering Drawing, Graphics, or Technical Drawing. Provides detailed in-
structions to the student for preparing each sheet, using the same format as Volume II.

1963, 128 pp., $3.75

Problems for the Slide Rule and Calculator:

FOR STUDENTS of TECIHNOLOGY, ENGINEERING, BUSINESS, and SCIENCE

J. Howell Goffe, Daytona Beach Junior College, Florida
Glade Wilcox, Western Michigan University
Designed for students and techmicians, this new workbook offers almost 4,000 problems in 44
different classifications. It is usable with all present-day slide rules and calculators.
1964, 192 pp., $2.95, paper

| Aol Kornehart and Winston, ine.

383 Madison Avenwe, New York, N.Y. 10017

in Cunada: 833 Oxford Street, Toronto 18, Ontario




by
John T. Rule

Every inteliectual discipline develops over the
years succeggful cognative modes of attack on
the kinds of problems with which it deals. Unpro-
ductive approaches are abandoned and productive
oneg expanded until the most successful patfern of
thinking for the discipline becomes characterig-
tic of the cognative style of the discipline's
practitioners.

Bach cognative style ig a mental culture oper-
ating in much the same way asg a social culture.
Iis practitioners are immersed in it and are
generally quite unaware that their thought style,
their professional gtate of mind, is but one of
many. Indeed, in the scientific and engineering
professions, such states of mind tend to become
quite esoteric in nature, developing their own
vocabularies and subtleties of viewpoint only
fully understood by the initiated. The physicist
instinctively thinks in terms of interrelated forces
and of immutable laws. He is uncomfortable
with ambiguity. The biologist thinks in terms of
cycles of growth and decay. The behavioral
scientist has the gtatigtical or motivational view-
point. Such statements are only symbelic of
instinctual thought processes built deeply into the
mental associative patterns of each individual's
mind.

Though the engineer's dominant style is that of
judgment between alternatives, and the scientist's
that of developing the unique logical hypothesis to
explain phenomena, both employ mathematics as
a bagic {ool. Hence a mathematical cognative
‘style must necessarily be possessed by every
engineer and scientist.

In America the current mathematical state of
mind is that of functional mathematics. This is
to say that both engineers and scientists faced
with any new problem instinctively enmesh it in
the functional mathematical world almost o the
exclusion of other modes of attack, modes which
in many instanceg might prove to be more illu-
minating or more creatively powerful. Euro-
peans, on the other hand, have much more train-
ing in geometric thinking and cons equently
exhibit a much greater tendency to attack prob-
lems in geometric terms. The ingtinet to use
geometry is the mark of the "graphical state of
mind,"

CONCEPT OF THE
"GRAPHICAL MIND"

Professor of Mechanical Engineering
Massachusetts Institute of Technology

It is quite clear that many, though not most,
problems yileld more readily to the geometric or
graphical state of mind than to the functional,
though they frequently will yield to either.

What is the graphical state of mind? It is the
instinctive tendency to use lines as symbols
rather than equationg or numbers, to attack
geometrically rather than algebraically. Since
either may in any given case prove o be the
more ingightful, the engineer crippleg himgelf if
he is not at least aware of the possibilities of
both, if he does not instinctively employ both.
The American engineer and scientigt is in gen-
eral relatively graphically blind.

The function, therefore, of any graphics
department is to instill the graphical cognative
style into its students. The details of how this is
achieved ig of little importance, If the depart-
ment fails to achieve it, however practical the
material it teaches may be, it has failed in ifs
highest mission and has reduced graphics to a
purely pedestrian pursuit,

To succeed in establishing the graphical mind,
the student must be given problem material
which exciles his curiosity, gives him a sense of
problem-golving power, and a sense of conguer-
ing an inteliectual discipline, not & purely prac-
tical training. Tt rmust also give him a sense of
aegthetic satisfaction. Only in these ways can the
graphical state of mind be built irrevocably into
his thought patterns.

The opportunity to develop this state of mind
is now before ug. Graphical processes have in-
deed been raised to this level. Let graphicists
no longer get lost in a curricular mass of detailed
subject matter, but attend to the higher task of
developing a truly, powerful cognative style. %

Kites rise highest against the wind ~- not with it.

Winston Churchitl
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Many "en the line" teachers have ideas, suggestions, techniques, problems, and questions they would like
to share with the society. "FILE TO FILE" provides the place for exchange of professional information.
If you have an item fcr exchange, submit it to "FILE TO FILE,” E. D. Black, General Motors Institute,
Flint, Michigan.

--------------- AN LN AN NN EEENEE NI ENEE I YA SNSRI N NN AN A NS RN IR NN AN AN NN AR AU N WU NN m bk a N MR

PIVOTS FOR LINKAGE MODELS

There are many methods available for building linkage models.
One of the simplest and most economical is to use cardhoard for
the links. The problem is how to connect the links at the pivot
points. A simple solution is to use the small clothing snap fast-
eners, These snaps provide a linkage which has sufficient stabil-
ity and rigidity for demonstration purposes and which can be
c¢asily modified or inverted. The snaps are sold in kits at most
notion counters. (sewing goods) The kit includes the necessary
tools for instaliing the snaps. The Dot Snapper kit, for example,
includes 20 snaps and tools and sells for azbout one dollar. Refills
for these kits are also available.

Tom Short

General Motorsg Institute

PROBLEM

How can we stop the light that is being
reflected through the instrument mounting ? SURFACE ®

SOLUTION

Design a sheet metal shield to be attached to
surface @& and which terminates along the

line 1,2.

DESIGN LIMITATIONS

1. The shield must drop from the plane of

surface &) along the line

LIGHT SHIELD

LINE

2. The shield should be made with a mini-
mum number of hends.

3. The shield must be fabricated with simple

folds. (draw dies are expensive)

4. The threaded holes in surface & may be
used for mounting.

DRAWING REQUIREMENTS

1. Show the shield in the given views.

2. Show and dimension the bend angles in
the views which show their true size.

nijo
S

3. Label the major points in all views.

4. Make a flat pattern layout of the blank i
which shows the shape of the shield

before bending.

Robert J, Christenson

General Motors Institute
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{continued from page 8)

adopt a negative attitude toward the entire course.
A reasonable position would be for the teacher to
indicate the type of information needed before the
problem is begun. He should give the subgroup
specific references in its text and in the library,
The project group will then know the area in
which the needed information can be located.

The class is organized so as to encourage
maximum learning with minimum guidance. If
left to run on its own, however, the system prob-
ably will falter after several class meetings.
Difficulties which might arise are (1) a lack of
direction within the project group,(2} a lack of
feeling that the project group is important, (3)
shirking of responsibility or dictation from oné
or more members, and (4) development of inter-
group competition and hostility.

These difficulties may be minimized through
the use of two methods. First, instill in the
students a sensitivily as to what is going on and
help them recognize the role of the emerging
leader. Second, utilize feedback from all project
groups for discussion in the single class grouping.
In a common group, grievances can be discussed
and course goals redefined if necessary.

The first method requires the teacher to ob-
serve carefully the problem-solving pattern es-
tablished within a particular project group.
Problems of responsibility shirking, apathy, and
disorganization may be caused by improper
group leadership. This leadership, established
by teacher selection or natural emergence, may
be too aggressive or inept.

A project group might recognize their leader-
ship problem if the teacher relates their forin of
leadersghip to the traditional ones. A classic
gsource lists three basic forms of leadership:

{1) authoritarian, (2) democratic, and (3) laissez-
faire.? The teacher may explain that the demo-
cratic form was found to be the best facilitator of
learning and includes such features as:

1. All policies are a matter of group discussion
and decision, assisted by the leader.

2. Group goals are offered with the possibility
of aliernatives.

3., The leader ig fact-minded and a member of
the group in spirit.

In conjunction with a discussion of leadership
forms, the teacher should realize that individual
differences always exist within a group. Such
differences are, in fact, desirable and if under-
stood properly, can aid a project group toward
its problem solution. Thelen believes that ''team
mates use each other to discharge anxiety and
hostility, help diagnoge what (ig) really going on,
{and) lay betier plans for the next meeting .,."5

The problem of lack of feeling that the proj-
ect group is important can be better handled by
the feedback method than by the group-sensitizing
method. The use of feedback can be a powerful
tool to 2id learning and should be considered here
in some detail.

The teacher of graphics should be aware of
the importance of feedback and of the types of
feedback existing in a classroom. He should also
have some criterion as to when to use feedback
and how to structure a particular feedback ses-
sion. These topics will be discussed in sequential
order.

Feedback can show the members of a project
group that they are not an "island unto them-
selves." The project groups can realize through
feedback that they are all involved in the same
educational task of learning graphics through
problem-golving.

An establishment of 2 common bond between
project groups through the use of feedback can
minimize the problem of a group's feeling unim-
portant., When a project group discusses its
problems within the entire clags grouping, an
egprit de corps will be generated within the proj-
ect group since it will be defending its position
or advancing a cause.

An importance of feedback not to be overloocked
is that of incorporating within the feedback ses-
sion the concept of reality-testing. The teacher's
respongibility is to present guideposts during the
discussion for evaluation of the validity of the
problems and issues. He must help all project
groups to focus on principal issues and minimize
side-tracking.

The teacher will soon discover that four types
of feedback can occur in a clagsroom. Some
types are constructive; others are those which
will fragmentize the class. The four types are
listed in order of ascending value.

. an individual in feedback to an individual.
. an individual in feedback to a group.

. & group in feedback to an individual.

. a group in feedback to a group.

B o b~

The first type is considered least valuable
because of its limited scope. Only two persgons
are invelved, often a student and the teacher,
This type frequently deals with the sifuation in
which a student will complain privately to the
teacher or, conversely, attempt to seek the
teacher's favor and personal attention. This type
of feedback often turns the class into a collection
of hogtile individuals.

The gecond type of feedback ig very common.
Every teacher knows a case of a student who im-
pulsively "sounds off' to anyone who will listen,
If not set within a pogitive framework deter-
mined by whom the students relates to, this form
of feedback has little constructive use except to
relieve tension., This form is acceptable if the
student relates to members within his own proj-
ect group.

Either type three or four feedback will pre-
dominate in a feedback session in which all
project groups are involved. Type three concerns
the sitvation in which the spokesman for a proj-
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ect group relates an issue to the teacher, This
~form requires-organization within the project
group so as to formalize a verhalization, It is a
premeditated offering involving more thought and
synthesis of views than spontaneous forms of
feedback. It aids in the organization of thinking,
a trait valuable to any engineer.

The ideal feedback form is type four. Here
one sees communication between project groups,
rather than project group to teacher. It is the
highest form of organized communication since
it requires the ability for one project group
spokesman to verbalize with another spokesman,
It requires the ability to organize thought and to
express it clearly on an extemporaneous bagis.
It is doubtful that considerable communication of
this type will develop at the freshman level, much
as it may be desired.

At what time ig feedback best suited to an
engineering graphics clags? This question must
be answered. Otherwise too-frequent sessions
may occur and so impede progress of actual
probiem-solving. On the other hand, too few ses-
sions of feedback may cause project groups to
wander far from desired goals or to settle into a
lethargic indifference to progress.

Types one and two feedbacks cannot be readily
time-scheduled by the teacher, however, types
three and four can be. Scheduling of these latter
types would be dependent on:

1. the need to present new material to the class.
2. the number of problems completed during the
course, il.e., three problems solved would

indicate a minimum of three feedback sessions.

3. the need for reality-testing of solution
tendencies.

. the need {0 relieve growing tensions observed
by the teacher to exist rather generally in
the class.

Feedback sessions to enable material presen-
tation would determine the maximum number of
sessions per course duration. One such session
per week would appear workable in a graphics
course. It is recommended that an announcement
be made for a sesgsion at least one class period
preceding the session. This action will enable
students to prepare organized questions or issues
if they degire,

During an actual feedback session, it is sug-
gested that the project groupsg initizate the pro-
ceedings by presenting issues for clarification.
The gtudents will appreciate this opportunity to
grasp the initiative to "' run the class.”" The
teacher's role is to redirect questions back to the
class after perhaps clarifying a particular ques-
tion.

An example mighi be the question from a
project group member, "Would it be advisable to
draw the completed bearing housing in perspec-
tive?'" The teacher should clarify the question,
if necessary, and then seek viewpoints from the
class. The teazcher should then summarize the
viewpoints and offer his own judgment,

B WHY 46 We HAVE 1o BE Conesrned With Tine
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More general questions may alse arise, such

quality? " "Isn't our function as a designer simply
to show our ideas accurately?' This question is
related to course goals and should deserve a
thorough hearing.

The feedback gessions provide an excellent
epportunity to convey new information to the
learners. The students will no doubt ask ques-
tions which lead naturally into new areas of know-
ledge. The teacher should then provide as much
new information as will be helpfui.

Near the end of a feedback session, the teacher
may intensify his information delivery. He may
give additional information in thoge areas
touched upon briefly in the feedback discussion.
He should list on the chalk board those areas
discussed plus those areas presently unknown to
the students which they will need for further
problem-solving progress. When the unknown
information is presented in context with that
already learned, motivation to learn the new
areas should develop. This motivation will be
higher by far than if the teacher were merely
to give all informiation in one uninterrupted
lecture.

Why is evaluation of the student necessary?
This question may bother the students at first,
They may reply that good work should be re-
warded with a good grade, or they may say that
giving of grades is necessary to satisfy the
educational "system." The teacher may explain
in turn that an evaluation in-terms of a grade is
necessary as a form of "feedforward" from the
teacher to the gstudent. This "feedforward"
attempts to place a value on the work of the stud-
ent in terms of the goals established by the
teacher.

The students may question the right of the
teacher to judge what constitutes standard work.
The teacher should be willing to discuss how the
criterion for the letter or numerical grade is
established. He should realize that contributions
from students for setting norms should be hon-
ored. How then can the establishment of grade
norms be accomplished?

First, members of the entire class shouid
think out their views on the meaning of true
achievement in engineering graphics. Is it an A"
at the course's end? Is it a feeling that the stud-
ent did as well as was expected?

The teacher may suggest that achievement in
engineering graphics contains three elements:
(1) the development of a sensitivity to good and
poor graphics practice, i.e., the ability to judge
the worth of a graphical expression, (2} the ability
to see student contribution as a part of a larger
problem-solving situation, i.e., to recognize the
significance of each particular solution within an
overall project, and (3) the ability to apply the
concepts of graphics io later engineering practice.

{continued on page 37)
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(continpned from page. 35)

might better understand the theory needed io

STUDENT EVATUATION

A system of student evaluation follows. It
incorporates a realistic approach, providing for
student participation and also adaptability to
teacher modification.

Peer-group evaluation can be helpful in
enabling the student fo participate in evaluation
and also in developing a true sensitivity in judg-
ing a graphical solution's worth. To implement
this student participation, a form can be given
each student at the end of a problem-solving task,
Witk these forms, the students of each project
group may rate the worth of every other project
group's solution. Upon inspection of the posted
golutions, a learner can enter his evaluaiion of
any solution according to the sample form below.

Excellent Good  Fair Poor Unacceptable
Practicality
Completeness
Clarity
Quality

A checking of the appropriate blocks ig all that
is pecessary.

A problem solution to be rated should congist
of a set of drawings representing the corporate
effort of a project group. Students within the
project group should have contributed particular
portions of the solution as agreed upon by mutual
consent of project group members. All project
groups should have had the same number of class
periods for problem-solving.

A suggested correlation to the form is:

Excellent = 95 (A)
Good = 85 (B)
Fair = 75 (C)
Poor = 65 (D)

Unacceptable = 55 (F)

Ezch of the four items to be rated {(practical-
ity, completeness, clarity, and quality) receive an
equal weighting of 25%. Computation of a net
score by each project group for each project
group would not be difficult. The teacher should
collect all scores and compute & final score for
each project group. This technique will avoid
hard feelings by cne or more project groups
toward other project groups.

Evaluation at this point is not complete. The
teacher may assume the responsibility of account-
ing for individual differences within project
groups. It is recominended that the teacher
determine a score equal in value to the student-
evaluation score. He should base thig score
entirely on the individual performance of a proj--
ect group member,

Occasional quizzes, administered on an indi-
vidual student basis, can aid the teacher in spot-
ting slow learners. Additional help from the
teacher may be given such students so that they

undertake problem=golving. ThHe T1otal valie of
these quizzes should be rated lesg than the value
of problem solutions,

Most graphics courses include a departmental
final examination. A graphics section in which
students learn through project groups should take
the same final as any other section. The final
may prove ugeiul in comparing the academic per-
formance of the project-group section with those
taught by more conventional methods. For sure a
comparison, valid or otherwige, would make for a
lively faculty meeting!

A last factor in student evaluation is reserved
for those intangibles that enter into any teacher's
determination of a course grade. It is suggested
that the teacher concentrate here on rate of
student progress throughout the course, willing-
ness io learn and contribute to hisg project group,
and amount of effort in areas "above and beyond
the call of duty." :

A list is given as a numerical account of the
various evaluative processes described in this
portion of the paper. It is subject to change as a
teacher seeg fit.

Percent of
Course Grade

Problem Solutions:

1. Peer-group evaluations 25

2. Teacher evaluations 25

Quizzes: 10
Teacher Evaluation of

Student Progress: 10

Departmental Final: 30

100

The challenge of teaching engineering graphics
is before us. It remains for the teacher to stimu-
late among his students the motivation to learn,
When we have acquired more learning on the part
of the student, graphics will become a more
ugeful segment of engineering education. %
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— \ S N/
Editorial considerations suggest papers of from 8 to 12 pages of typewritten copy

and illustrations. Papers should be typewritten double spaced on one side of the sheet.
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McGRAW-HILL ANNOUNCES THE ESTABLISHMENT OF THE

ENGINEERING GRAPHICS
MONOGRAPH \ERIES

UNDER THE COORDINATING EDITORSHIP OF
STEVE M. SLABY, PRINCETON UNIVERSITY

a paperback series of technical monographs designed to make readily available to students
and educators new and challenging concepts in the field of engineering graphics

This series evolved from the ENGINEERING GRAPHICS COURSE CONTENT
DEVELOPMENT STUDY, a project supported by leading educators in the field. The
books are designed to provide supplementary instructional material that will help enrich
the educational experience of engineering students enrolled in graphics or design courses.
Through a consideration of modern engineering topics, these books are intended to give to
students a broader perspective and a better appreciation of the versatility and usefulness
of graphies. The authors and the editorial committee have made a conscious effort to
include only material that does not appear in standard textbooks. The first seven books
in the series will soon be available. Other pertinent topics are being investigated for |

probable development and publication.

GRAPHICS IN SPACE FLIGHT
By FRANK A, HEACOCK, Princeton University.
114 pages, $4.50 (cloth), $2.50 (soft cover).

GRAPHIC PROBLEMS FOR NUMERICAL CONTROL
By ROBERT B. THORNHILL, Wayne State University

ENGINEERING GRAPHICS iN CONCEPTUAL DESIGN
By STEVEN COONS, Massachusetts Institute of Technology; and
MATTHEW McNEARY, University of Maine

GRAPHIC APPROACH TO ANALOG SIMULATION
By JAMES R. BURNETT, Michigan State University; and EARL C, ZULAUF,
University of Detroit

GRAPHICAL COMPUTER INPUT OF DESIGN CONCEPTS
By STEVEN COONS, Massachusetts Institute of Technology

NEW METHODS OF GRAPHICAL COMMUNICATION
By LEWIS G. PALMER, University of Minnesota

COMPUTER GRAPHICS IN COMMUNICATION
By WILLIAM A. FETTER, The Boeing Company, Wichita, Kansas




Yéxtbooks, manuals and problem

books i Engineering Graphucs. . .

ENGINEERING DRAWING

A MANUAL OF ENGINEERING DRAWING
FOR STUDENTS AND BRAFTSMEN,

Ninth Edition

By THOMAS E. FRENCH and
CHARLES J. VIERCK. 593 pages, $3.95.
FUNDAMENTALS OF ENGINEERING
DRAWING

By THOMAS E. FRENCH and
CHARLES J. VIERCK. 522 pages, $7.50.
ENGINEERING DRAWING, Second Edition
By FRANK ZOZZORA. 391 pages, $7.75.
ENGINEERING DRAWING. Combined
Textbook and Workbook

By HIRAM E. GRANT. 192 pages, $9.75.

ENGINEERING DRAWING
PROBLEMS BOOKS

ENGINEERING DRAWING PROBLEMS

By CHARLES ]. VIERCK and RICHARD
HANG (to be used with A MANUAL OF
ENGINEERING DRAWING FOR
STUDENTS AND DRAFTSMEN,

by French and Vierck). 109 pages. $5.50.

FUNDAMENTAL ENGINEERING
DRAWING PROBLEMS

By CHARLES ]. VIERCK and
RICHARD HANG (to be used with
FUNDAMENTALS OF ENGINEERING
DRAWING, by French and Vierck).

78 pages, $4.50.

ENGINEERING DRAWING PROBLEMS,
Second Edition

By FRANK ZOZZORA (to be used with
ENGINEERING DRAWING,

Second Edition, By Zozzora).

192 pages, $4.75.

ENGINEERING DRAWING PROBLEMS,
Series 1

By HIRAM E. GRANT. 60 sheets, $3.50.
PROBLEMS IN ENGINEERING DRAWING,
Series V

By A. 5. LEVENS and

A, E. EDSTROM. 136 pages, $5.50.
ENGINEERING AND ARCHITECTURAL
LETTERING

By HIRAM E. GRANT, 192 pages, $1.50.
ENGINEERING DRAWING BASIC
PROBLEMS, Series A

By VIERCK, COOQFER and

" MACHOVINA, T2 pages, $4.50.

CREATIVE PROBLEMS FOR BASIC
ENGINEERING DRAWING

By MATTHEW McNEARY, ELIZABETH
A. KELSO, and ERNEST R. WEIDHAAS.
52 pages, $4.95.

ENGINEERING GRAPHICS

GRAPHIC SCIENCE: Engineering Drawing,
Descriptive Geometry, Graphic Solutions,
Second Edition

By THOMAS E. FRENCH and
CHARLES J. VIERCK. Ti8 pages, $9.50.
GRAPHICS

By JOHN T. HULE and STEVEN A.
COONS,. 484 pages, $8.95.

A MANUAL OF ENGINEERING GEOMETRY
AND GRAPHICS FOR STUDENTS

AND DRAFTSMEN

By HOLLIE W. SHUPE and PAUL A,
MACHOVINA. 359 pages, $6.50,

GRAPHICS PROBLEMS
BOOKS

CREATIVE PROBLEMS IN ENGINEERING
GRAPHICS

By ERNEST R. WEIDHAAS.
290 pages, $4.95.

CREATIVE PROBLEMS IN ENGINEERING
GRAPHICS, Alternate Editicn

By ERNEST R. WEIDHAAS.

120 pages, $5.95,

PROBLEMS IN GRAPHICAL ANALYSIS
By FERCY H. HILL. 162 pages, $5.50.

GRAPHIC SCIENCE PROBLEMS,
Second Editioh

By CHARLES J. VIERCK and
RICHARD I. HANG. 334 pages, $5.95.

DESCRIPTIVE GEOMETRY

APPLIED DESCRIPTIVE GEOMETRY,

Fifth Edition

By FRANK M. WARNER and
MATTHEW McNEARY. 256 pages, $5.95.

TECHNICAL DESCRIPTIVE GEOMETRY,
Second Edition

By B. LEIGHTON WELLMAN.

640 pages, 3695,

PRACTICAL DESCRIPTIVE GEOMETRY,
Without Problems
By HIRAM E. GRANT. 353 pages, $5.50.

DESCRIPTIVE GEOMETRY
PROBLEMS

PRACTICAL DESCRIPTIVE GEQMETRY
PROBLEMS, Second Edition
By HIRAM E. GRANT. 72 sheets, $4.85.

PROBLEMS [N APPLIED DESCRIPTIVE
GEOMETRY

By MATTHEW McNEARY (to be used
with APPLIED DESCRIPTIVE
GEOMETRY, by Warner and McNeary),
136 pages, $4.25,

&y

RESERVE YOUR ON APPROVAL COPIES NOW

M Graw-ITill Book Company

330 WEST 42nd STREET / NEW YORK, N. Y. 10036




leach your drafting students the

letter perfect professional technique

Ask a pro how he Jetters his
drawings today and he'll answer,
“with LEROY® equipment from
K&E” Several good reasons leap
compellingly to the fore:

Microfilming is a big one. Leg-
ends must be letter perfect to re-
duce down and come back crisp
and clear on full size reproduc-
tions. And more and more drafting
departments are going to miniatur-
ization for storage and retrieval of
drawings.

Mass duplication of drawings is

another reason. In industry today,
when drawings are duplicated by
the hundreds as a routine proce-
dure, perfect lettering require-
ments practically dictate the use
of LERQY equipment. And no
wonder—LEROY templates are ac-
curate to a thousandth of an inch,
with smooth, consistently uniform
grooves. Every stroke Is precise,
every letter complete. Bottom
edges of all characters, guide
grooves and lower edges of all
templates are perfectly aligned so
you can change from one size or
style of letter to another without
realigning your straightedge,

The 500 available LEROY tem-
plates give you a wide range of
letter styles and sizes to choose

KEUFFEL & ESSER CO.

from. The Height and Slant Con-
trol Scriber (optional) broadens
this range even further by ena-
bling you to form vertical or slant-
ing letters at any angle up to 45°
forward, and any height from 60%
to 150% of the size of the charac-
ters on the template.

Send for our 32-page LEROY
catalog and see how this equip-
ment fits into your program to
train students in current profes-
sional techniques. Write Keuffel
& Esser Co., Hoboken, New Jersey.




Ref[ecfi”g fbe n@ed far...a_ braader R
understanding of a powerful design fool ...........

For Design and Analysis

ROBERT H. HAMMOND, United States Military Academy
CARSON P. BUCK, Syracuse University
WILLIAM B. ROGERS, United States Military Academy
GERALD W. WALSH, Jr., Jefferson Community College
HUGH P. ACKERT, University of Notre Dame

THIS CLASS-TESTED TEXT BOOK reflects the growing need for a broad
comprehension of graphics as a powerful tool in the design process. Its prime
purpose is to provide the student with a complete understanding of the role the
sraphic language plays in the conception, analysis, and communication of ideas.
At the same time, the book presents sufficient material to enable the student to
understand basic production drawings and to provide the background for the
understanding of more complex drawings.

Emphasis is on the theory of projection and on analysis rather than on the
techniques and skills required in preparing a production drawing. The develop-
ment of skill is emphasized as it affects the concepts of accuracy in the use of
oraphics for analysis. Spatial relationships required for the analysis of three-
dimensional problems are presented so ihat the student can develop his own solu-
tion for any particular problem. Numerous step-by-step illustrations supplement
the text, and no concept is applied until its theory has been developed for the
general case.

A wide range of student problems offer abundant exercises in both repre-

sentation and analysis. 1964. 532 pp., illus. $9.50

CONTENTS: Introduction. Equipment
and Techniques: Drawing with Instru-
ments. Skefching. Llettering. Projection
Drawing: Projection Theory. Ortho-
graphic Yiew Construction. Conventions
in Drawing. Pictorial Representation. Spa-
tial Analysis: Basic Spatial Relations.
Angular Spatial Relations. Special Prob-
lems Involving Spatial Relations. Vector
Geometry. Intersections and Develop-

The Ronald Press Company-:----

ments, Graphical Mathematies: Graphs
and Diagrams. Graphical Arithmetic and
Algebra. Grophical Calculus. Nomo-
graphs—Graphic Anolog Computers.
Empirical Equations. Applications: Draw-
ings for Design and Production. Addi-
tional Applications. Appendices:
Mathematical tables; bolt and nut sizes;
tables of screw, washer, key, and taper
pin sizes.

................. feeereee...15 East 26t Sireet /NewYork, N.Y.
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New and Recent Engineering Books

from Prentice-Hall
Fundamentals of Engineering Drawmg, 5th Edn‘:on, 1965

by WARREN J. LUZADDER, Purdue University. The fifth edition is designed to give a still’
more comprehensive coverage of the field, with particular effort being taken to achieve
a better presentation of basic fundamentals. To this end, the following chapters” have
been added or revised: New chapter on Toof Design and Toof Drawings; basic funda-
mentals enable the student to design a simple jig and fixture observing all the practical
aspects of design. New chapter on Electronic Drawings—to meet the growing interest
in electronics, Shop Processes ond Shop Terms—completely revised and up-dated, with
many new pictorial drawings added to illustrate shop terms. Multiview Drawing and Con-
ventional Practices—extensively revised. January 1965, approx. 752 pp., $9.95

Problems in Engineering Drawing, 5th Edition, 1965

by WARREN 1 LUZADDER, J. N. ARNOLD, both of Purdue University, and F. H.
THOMPSON. This new revision of laboratory practice material includes a set of 72
standard problems, presented as partially=drawn layouts for your students to complete.
Printed on loose sheets of 814" x 11" manilu-type drafting paper and tracing vellum,
then allow students to cover the maximum amount of subject matter within a limited time.
1965, approx. 72 sheets, $3.95

Fundamentals of Engineering Design Series:

Edited by JAMES B, RESWICK, Case Institute of Technology. A sub-series of Engineering
of the Physical Sciences, the books in this series constitute o cormprchensive reference
source for instructors and students in enmgineering courses concerned with design, as well
as practicing enginers.

a NEW publication in the series:

- Engineering Communications

by ALLEN B. ROSENSTEIN, University of California, Los Angeles; ROBERT B. RATHBONE,
Massachusetts Institute of Technology; and WILLIAM F. SCHNEERER, Case Institute of
Technology. Engineering communication, both personal and mterpersonal, is the subject
of this text. Modern information theory is the fromework. The authors offer a practical
manual “of communication techniques developed for the engineering profession, For the
first time, the skills needed for effective communication of engineering design information
are presented in the light of information theory concepts, The text outlines the language
of technical drawing and emphasizes freehand sketching as a powerful technique for
the design engineer in communicating first with himself and then with his supporting
organization. 1964, 129 pp., $2.95

Other ‘texts in this series:

Product Design and Decision Theory

by MARTIN K. STARR, Columbia University. 1963, 120 pp., paper, $2.95, cloth, 4.95

Creative Synthesis in Design

by JOHN R. M. ALGER, Hotpoint Division, Genera! Electric Comparny; and CARL V. HAYS,
X-Ray Department, Generu.' Electric Company 1964, 92 pp., paper, $2.95, cloth, $4 95

Introduction to Design
by MORRIS ASIMOW, Umversrty of California, Los Angeles. 1962, 135 pp paper $3.95

for approval cop;es write: Box 903

PRENTICE HALL, Inc,, Englewood Cliffs, New Jersey
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