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Until the recent present, the inner approach to drawing instruments was
artistic and packaging in jewelry cases was therefore justified.

Today, influenced by developments of the last ten years, drafting is more tech-
nical than artistic, and more and more it is part of the machine operated
production.

The change in this basic function necessitates a different approach to the pack-
aging of drafting tools.

The drawing instrument set with many pieces is a thing of the past. Today,
we need less but more functional drafting equipment.

The Metal Case, developed by us five years ago, was a step in this direction.

Today, we feel there is a need for a versatile container for drafting equipment
which can be used for as few or as many instruments as desired.

With our new drafting instrument case, we believe we have made an important
contribution in this direction. The case is FUNCTIONAL—-STURDY—PRAC-
TICAL—AND—INEXPENSIVE.

We feel that it will serve its purpose better than the old type conventional case.

We certainly were concerned with BEAUTY—but the main reason for our
radical departure from the past is the compelling inner necessity for the change.

At the Tenth International Design Conference in Aspen, Colorado, 1960, there
was much discussion about basic philosophies in design, and we agree whole-
heartedly with the statements made by Dr. Traugott Malzan, Director of the
Max Braun Radio and TV Company, of Frankiurt, Germany:

“Design is a basic philosophy rather than an effort to shape the product.

“Tsthetic value is the final step only in developing the product. First of
all comes useful service.

“The designer must contribute more than appeal. His contribution should
be more basic. He must thoroughly understand the functions the product
is to fulfill.”

In our work over the past fourteen vyears, I strongly believe that we have
applied these standards: FUNCTIONAL DESIGN WITH BEAUTIFUL AND
ARTISTIC EXECUTION.

Gramerey Guild Group, Inc.










ENGINEERING DRAWING PROBLEMS

OTIS ¥F. CUSHMAN, Northeastern University
Primarily for use with technical institute
students.

Designed for use with any standard engi-
neering drawing or graphics text.

1960, 64 sheets printed on one side and 2
sheets tracing paper, inserted in printed
envelope $4.50

ENGINEERING DRAWING

EUGENE G. PARE, State College of Washington
Pare’s Engineering Drawing is a completely
modern text, designed for courses that follow
the recommendations of the ASEE Committee
on Evaluation of Engineering Education.
Treatment of all topics conforms to the latest
ASA standards; for example, the book incor-
porates new conventions on dimensioning, in-
cluding positional and-geometric tolerancing.
The book lives up to its jacket statement: “For
the engineering student rather than the ca-
reer draftsman.”—Fred O. Leidel, University
of Wisconsin 1959, 500 pp., $6.95

ENGINEERING DRAWING PROBLEMS

EDWARD V. MOCHEL, University of Virginia
Keyed to Engineering Drawing by Fugene
G. Paré.

1959, 34.95 paper

JUST PUBLISHED
READINGS IN SCIENCE AND ENGINEERING

EVERETT L. JONES and PHILIP DURHAM, bolh of
the University of California at Los Angeles.
Contains essays of special interest to students
in science and engineering writing, or to
freshmen in technical schools or colleges.
1961,384 pp., $4.50 tentative

HOLT, RINEHART and WINSTON, Inc.

383 Madison Aveuune, New York 17, New York




L) — TRIED TEACHING AIDS — J

for Engineering Drawing and Descriptive Geometry by

R. P. Hoelscher, Clifford Springer and other senior members of the Department
of General Engineering, University of ilinois. We are proud that

145 Colleges and Universities

are now using Hoelscher, Springer efal material

g PROBLEMS IN ENGINEERING DRAWING
4 0o Series A Series C
K Series B Series D
S Price $3
B PROBLEMS IN ENGINEERING GEOMETRY
o] . .
0o Series No. 1 Series No. 3
K Series No. 2 Series No. 4
S Price $2.75

QUIZ AND STUDY MATERIAL
vsed with the Hoelscher and Springer textbook

Price $1.25

ﬂ
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14 TIME SAVING 35MM FILMSTRIPS
for Our Workbooks in Engineering Geometry

1

You Are Invited To Join Qur Growing List of Adoptions

-] ITi L

DETAILED SOLUTIONS

for our Drawing and Geometry Workbooks furnished upon adoption

STIPES PUBLISHING COMPANY

10-12 CHESTER STREET CHAMPAIGN, ILLINOIS



' BOOKS

Ready in April —

a revised edition
of the leading texthook on . . .

ENGINEERING DRAWING
and GEOMETRY

Second Edition

By Ranporpn P. HOELSCHER and CLIFFORD H. SPRINGER,
both of the University of linois, -

Soon after Engineering Drawing and Geometry was first published in
1956, it becamne evident that the book was going to enjoy an unusual success.
It obviously had qualities which teachers of engineering graphics had been
waiting for in a texthook. Comments which we've received from these teachers
reveal five major reasons for the book’s success: 1) the book emphasizes under-
standing of the theory and basic principles of projection rather than manual
skills; 2} it covers more phases of drawing than any other text, stressing the
latest American drawing standards; 3) the same nomenclature is used through-
out for both drawing and geometry, so that the book can be used for either
separate or combined courses; 4) The book contains plenty of problem ma-
terial, but is not "padded” with problems; and 5) there are over 1000 large,
well-executed, and easy-to-read figures. Users of the first edition will find these
qualities in the second edition, but they will also find many valuable additions
and revisions which make the new edition an even better textbook.

. Some of the new features . . .

® 'The book contains five new chapters on material specification, nomography,
graphical vector analysis, curve fitting, and graphical mathematics.

® ‘The chapters on dimensioning have been rewritten to conform to the latest
American standards.

® The chapters on sketching, axonometric projection, and perspective have been
thoroughly revised and substantially expanded.

® The rendering of many drawings has been improved, and some of the more
complicated figures have been broken down into steps so that they are easier to
follow. ' :

® Separate, reasonably priced workbooks and film strips revised to accompany
. the second edition will be available from the Stipes Publishing Co., Champaign,
Iilinois.

1961. Approx. 706 pages. lius. Prob. $9.00.

Send for an examination copy.

JOHN WILEY & SONS, Inc. _
440 Park Avenue South New York 16, N. Y.




FRENCH AND VIERCK

Dominant in the engineering field for 50 vears

Now infroduce two new volumes in a long line

of outstanding fexts . . .

A Manual o-f'
ENGINEERING DRAWING

for Students and Draftsmen
NINTH EDITION

This all-new ninth edition is an up-to-the-minute re-
vision of the foremost text in its field. It conforms to
the mest recent standards set for engineering drawing
and has been expanded for better explanation and
coverage. Designed for the longer first-and-second-
vear courses, it is the most advanced material on
graphic communications available. 744 pages, $8.50.

CONTENTS

1. Introduction
2. Instruments and Their Use
3. Applied Geometry
4. Lettering
5. Orthographic Drawing and Sketching
6. Pictorial Drawing
7. Auxiliaries: Normal and Edge Views
8. Sections and Conventions
9. Intersections and Developments
10. Drawings and the Shop
11. Dimensions, Notes, Limits, and Precision
12. Screw Threads, Fasteners, Keys, Rivets,
and Springs
13, Working Drawings
14. Charts, Graphs, and Diagrams
15. Drawings of Jigs and Fixtures
16. Drawings of Welded Parts
17. Drawings of Gears and Cams
18. Drawings of Piping
19. Drawings of Electrical Systems
20. Drawings of Structures _
21. Maps and Topographic Drawing
22. Commercial Practices and Economies
Glossary
A. Shop Terms
B. Structural Terms
C. Architectural Terms
D. Welding Terms
Bibliography of Allied Subjects
Appendix
. Lettering
. 'The Slide Rule
Mathematical Tables
. Standard Parts, Sizes, Symbolsg,
and Abbreviations

oome

GRAPHIC SCIENCE

The basic pattern of the book offers, first, a presenta-
tion of the fundamentals of projection and projection
drawing; second, a coverage of descriptive geometry;
and third, a discussion of graphical solutions. In line
with recent emphasis on integration the three sections
may be taught more or less concurrently, The sub-
ject of integration is discussed at length and examples
given in the teacher's manual. Photographic illustra-
tions are used extensively, for the first time in an
engineering drawing text, not only to dress up the
book but toc help in explaining fundamentals, espe-
cially in descriptive geometry., Also available . . .
student work book, solutions for student workbook,
textfilms, and teacher’s manual. 758 pages, $8.50.

WORKBOOKS:

Vierck and Hang—
Engineering Drawing Problems

Vierck and Hang— :

Fundamental Engineering Drawing Probiems
Grant—

Engineering Problems, Series |

Cooper and M achovina—

Engineering Drawing Problems, Series lil
Levens and Edstrom—

Problems in Engineering Drawing, Series 5

French and Turnbull—
Lessons in Lettering, Books | and Il

M¢Neary, Weidhaas and Kelso—

Creative Problems for Basic Engineering Drawing
Hill

Problems in Graphical Analysis

McGRAW-HILL BOOK COMPANY, INC.| 330 West 42nd Street, New York 36, N. Y.



— Qther 6u1'sfqnding books from McGraw-Hill —

INTRODUCTORY GRAPHICS

By J. Norman Arnold, Purdue University. 543 pages,
$7.75. Instructor’s manual, $1.00,

An engineering drawing book which emphasizes
graphical solutions to engineering and mathematical
problems. It is designed to help the beginning student
of engineering in the graphic representation of objects,
data, and physical phenomena, as well as in the solu-
tion of space and graphical analogue problems.

PROBLEMS IN GRAPHIC ANALYSIS

By Percy H. Hill, Tufts University. 162 pages, $5.50.

A problem book for the streamlined freshman engineer-
ing drawing program. Combining engineering draw-
ing and descriptive geometry, the text is designed for
courses where emphasis is on.the communication of
3-dimensional ideas in a 2-dimensional medium, rather
than on the refinements of the drafting technique.
Many problems are included which require analysis
and creative thinking on the part of the student.

ALTERNATE PROBLEM LAYOUTS

By B. Leighton Wellman, Worcester Polytechnic Insti-
tute. 110 sheets, $3.95.

This all-new Alternate Edition of the problem lay-
outs provides a second set of problems for use with
the author’'s TECHNICAL DESCRIPTIVE GEOM-
ETRY. These problems are exactly matched topically
to those in the regular edition, allowing the instructor
to use the same course outline by simply changing
the problem numbers, The 110 sheets provide an
economical device for covering all the topics essential
to a complete and well balanced course in descriptive
geometry.

ENGINEERING DRAWING PROBLEMS

Series |

By Hiram E. Grant, Washington University. 60 sheets
plus a 32 page instructional booklet, $4.75.

A general drawing problems bock prepared by a
master craftsman in the field. Every problem is a
practical problem secured from industry. Individual
sheets of the workbook are available separately in
quantities of 35, Keyed to the principal texts,

PROBLEMS IN ENGINEERING DRAWING

Series ¥V

By A. S. Levens, University of California; and A, E. Fd-
strom, City College of San Francisco. 234 pages, $5.50.

This thoroughly proven standard work has been com-
pletely revised and enlarged in keeping with the latest
engineering advances. Many important new features
provide even greater assistance to the student in un-
derstanding the fundamental principles of ortho-
graphic drawing. Keyed to principal texts in the field.

APPLIED DESCRIPTIVE GEOMETRY
PROBLEMS

By Ernest R. Weidhaas, Pennsylvania State University.
In press.

The author of this collection of practical descriptive
geometry problems feels that while fundamentals are
of prime importance, of nearly equal importance is
the ability to apply these fundamentals. It is the spe-
cific intent of these problems to encourage the tran-
sition from academic theory to practical application
by introducing the student to as wide a variety of
practical problems as possible,

copies available on approvai

McGRAW -HILL BOOK COMPANY, INC.

330 West 42nd Street

New York 36, New York



From Pencil
to Print...

At the drawing board, at the reproduction machine,
at the files . . . Iook how vou can save hundreds of
man hours of work with medern Bruning products.

Save DRAFTING Man Hours!

Over conventional equipment, Bruning drafiers
speed drafting up to 40%. Wide range of models
include Counterbalanced and Track Drafters.
Unique design of Hamilton drafting tables lets
drafisman work on any part of the board, reach
reference table and drawers without leaving his seat.
Put six Hamilton Auto-Shift tables where you now
have four boards with desks, Draw easier and faster,
get sharper prints with Bruning’s néw, improved
drawing mediums unsurpassed for translucency,
pencil-and-ink taking qualities, workability, perma-
nence. Bruning’s wide selection of drafting aids
includes many special work savers such as dotting
pens, proportional dividers, planimeters, special
purpose templates, and Bruning electric erasing
machines.

Save REPRODUCTION Man Hours!

New, advanced Copyflex machines bring you faster
reproduetion speed and a host of operator conven-
iences such as fast return of originals, antomatic
separation, front or rear delivery. You get all the
benefits of diazotype black.on-white reproduction,
plus Copyflex problem-free operation and installa-
tion. No fumes, no exhaust ducts. From table top
models to 547 printing width models, there’s a
machine to meet your need and budget. Copyflex
sensitized materials work together with Copyflex
machines to speed reproduction, give you premium
results. Improved Bruning intermediates slash re-
drafting time for design changes and restoring old
drawings.

Save FILING Man Hours!

Hamilton UnitSystem Files let you file drawings and
records, faster and easier, by size and frequency of
use. Interlocking feature lets you combine exactly
the units you need in higher stacks. Spring-loaded,
clamp-style Plan Hold binders save time, space, and
damage in filing large active plans.

Researcher, manufacturer, and supplier . . .
Bruning saves you many man hours by providing a
single, convenient, dependable source for every
drafting room need. You. simplify ordering and
stocking, assure consistently high quality, get the
product and service you need when you need it.
To get full information about Bruning products
and service, call your local Bruning sales branch,
today, or write:

CHARLES BRUNING COMPANY, INC.
1800 Centra] Rd., Mt. Prospect, Il
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Editorial comment is that of the Editer, and
does not reflect official policy of this society
or any other agency.

GRAPHICS REQUIREMENT IN HIGH SCHOOL AND COLLiGE

The ideal arrangement for instruction in
engineering graphics, whether in the USSR or the
USA, would be an organized contimuum of High
Sehool and College courses. The USSR is now per-
fecting such an arrangement {See the paper by
S. M. Slaby in this issue of the journal),

In the United States, with few exceptions,
about one-=half of our entrants to colleges of
engineering have not had a high school drawing
course (See the paper by R. P. Borri, May, 1960
of this journal). Therefore, the traditional
college graphics course has begun at ground zero,
assuming that the student must begin at the most
elementary level.

On the other hand, a mathematics department
agsumes ‘that the student i1s proficient in arith-
metic, basic algebra, and geometry, and the English
department assumes that the student has a basic
knowledge of English, grammar and spelling. In
these departments of mathematics and English,
placement tests are given to all college entrants
to determine the status of each student. If the
entrant does not meet a certain performance or
kncwledge standard, he must enrcll in a remedial,
non-credit course in mathematics or English, and
succeed in this remedial work before he can pro-
ceed with his college work, '

While mathematics and English have established
more stringent requirements for college entrance,
and therefore made their college courses begin at
higher levels with more rigorous material, we in
engineering graphics have weakened our course
material by adapiing to imposed reduections in
time allotted for our courses. We have not set
any standard of prerequisite performance in
drawing for enrollment in the college course.

About one-half of our entrants in engineering
colleges have had one, two, even four semesters
of drawing in high school, Yet, the level of the
complete first college course is often too diffi-
cult for such students to gain credit for the
total course by means of proficlency examination,
Therefore, the students with widely varying high
school experience in drawing are placed in the
same classroom with students whe have had no
drawing. Depending upon his high school experi-
ence, the student is subjected to a boring overlap
of introductory material before his exposure te
new materials begins in the college course,

One notable exception to this random state
of affairs in pre-college drawing is the state of
California (See the paper by A. 5. Levens, Nov.,
1960 of this journal)., There may be other states
or e¢olleges with similar wisdom. In California,
all college entrants are reguired to have had one
year of drawing before college enrollment., If the
entrant has not had such drawing courses before
college entrance, he must pass a remedial course

for which no college credit is given, before en-

rollment in the college graphics course, Most
deficient students remedy the lack of prerequisite
drawing by taking an ihtensive short-course in
the weeks preceding the regular date of ccllege
registration. This policy is admirable.

A uniform policy in the U, 3, of one year
of drawing in High School for engineering college
preparation would permit our college drawing
courses to omit elementary training in the use
of instruments, lettering, geometric constructions,
graphs, principal views and other introductory
material, and to begin the college course with
a condensed review of projection fundamentals.,
With such a high school prerequisite, we could
present college level material, beginning at a
much higher point, and proceeding at an accelera-
ted pace, Thus, there would be time to instruct
in the important phases of graphics which merit
college stature, including deseriptive geometry
with graphic-mathematical correlation, standards,
tolerancing and dimensioning, multiple auxiliaries,
intersections, developmenits, axonometry, perspec-
tive, programming for automated drafting, and
nomography.

This is the kind of graphics program that
has functioned so well in the state of Califommia:
One year in High Scheool and one year in College
of graphics for the engineering student. The
standard of graphics instruction has not suffered;
it begins at a higher level and maintains a riger,
and a challenge for all students.,

We should consider siarting our college
courses in graphics at a much higher level,
and providing an additicnal non-credit course
for those students who enter college with no
previous drawing experience, An alternate remedy
would be to offer two [irst-semester courses in
graphics, Both courses would receive the same
credit, However, one course would have doubled
instruction time; this would be the remedial
course for those students without previous graphics
instruction. The other first course would begin
at a higher college level, Enrollment in one
course or the other would be determined by a
placement examination, similar to those now given
in mathematics and English, to prove a certain
level of proficiency in graphics. Deficient
students would enrcll in a remedial non-credit
course, or an enlarged first course to correct
such deficiency.

On this basis, we would hope that very few
entering freshmen would find their first course
in engineering graphics to be unchallenging or
boring. The first course in college graphics
cculd become quite intellectually stimulating,
from the first lesson to the last, for all
students, -

And the second semester course could be even
more enlightening.

TMPROVEMENT OF HIGH SCHOOL DRAWING COURSES
The paper by Fobert 5. Lang in this issue

of the journal tells of the program recently
initiated by one college to assist the high school
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teacher iIn improving his kncwledge of graphics
and his high school instruction, This is highly
commendable,

In another univeraity, the faculty has pre-
sented short course material, lectures and demon-
gtrations in the larger technical high schools
and at meetings of the state high school drawing
teachers! association., A graduate course din
drawing for high school teachers is now being
taught, and a series of such graduate courses
will be offered in cooperation with the college
of education, OSuch courses will permit the high
school teacher to gain a master's degree {and an
increase in pay) based upon increased knowledge
in his fieldw=drawing--not just more philosophy
and methodology of teaching.

We feel sure that many colleges of engineer-
ing in the United States are now initiating simi-
lar programs and courses in graphics to assist
our colleagues in high school drawing instruction,

e )

IGY meant International Geophysical year. IGS
could stand for International Graphics Society.
Other titles or groups of letters might be
suggested; A society for grephics on the inter-
national level has probably been envisioned at
various times in the past. OSuch a society was
discuased by a few members of cur division at
that wintry meeting in Detroit not too long ago.
You could formulate your own statement of
policy and objectives, regulations, and benefits
relevant to such an corganization. But cne must
ask himself, "Have I contributed enough to graphic
science to merit membership or associate member-
ship in such a society?" "Would I benefit from
attending meetings of such a society and in what
way?" "Have I accomplished anything new in graphic
science that would interest such a group? In the
paper by 8, M, Slaby (this issue} an international
meeting of graphicists is proposed. Graphics
workers of the world, unite!

POSITIVE VS, NEGATIVE

Yor years, we have heard the phrase "We must stop
being negative, and be positive." The individual
who would urge the pesitive approach and decry
others as being negative has but one course to
foellow. Let him who would be positive, act.
Positive action means innowvation, invention, new
geometry, new method, Words, whether the speaker
fancies himself to be positive or negative, do not
speak as loudly as action.

Each of us must ask himself "What have I done
that is positive--new." "By their works, ye shall
know them,"

RESEARCH IN GRAPHICS

A paper was given at the mid-winter meeting
which was so important that it will be shared
with the entire society (4, 3. E, E,) through
the Journal of the Society., Watch for it soon,

L. A, Nelson, Boeing Airplane Company, Wichita,
is the author,

Automated drafting is not "just around the
corner'"s it's here. Are we prepared for it?

Does automated drafting mean no more graphics
instruction? Does it mean no more draftsmen,

or engineers without knowledge of graphics? The
answers are a repeated NO, Rather, the need for
more and advanced graphies instruction is more
acute,

How do you prepare for automated drafting?
A1l of us must learn to provide mathematical-
graphic information with which a computer-verifier-
plotter can be programmed, Such programming is
really a technician's job, Our task is to become
knowledgeable in graphic-mathematic correlation.
We must assume the formidable task of learning
exact and complete mathematical esquiwvalents for
all aspects of descriptive geometry.

On page 13 of the November, 1959 issue of
this journal is this startling statement: "In
each of eight years, he (Professor Korst)} studied
mathematics,..and descriptive geometry as major
courses.” This is not an unusual circumstance
in Eurcopean engineering education of yesterday
or today, In European colleges, descriptive
geometry is & graphic-mathematic correlation,
often taught in a combined department of mathe-
matics and descriptive geometry (see the paper
by F, M. Hrachovsky in this issue of the journal).
S. M, Slaby also emphasizes this graphic-mathematic
correlation in his paper. This has been the rule,
not the exception, in Germany, Austria, Hungary,
and other European technical education.

The European professor in graphics and the
European engineer would seem to be better prepared
to proceed toward the higher level of programming
shape description for automatic drafting, This
is not a matter of learning only the technique
of programming; rather, it is our concern to
become mathematicians and graphicists embodied
in one concept.

The computer with its vast memory wired to
a verifier-plotter is not going to do all the
drawing., It may not do half the drawing., But
a significant portion of industrial shape descrip-
tion, sespecially in the missile, aircraft, and
automative engineering, will bs performed with
the-aid of the electronic brain and plotter.

We must fulfill ocur role to promote its hest

use, This is an opportunity, not a defeat.
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GRAFPHIC SCIENCE AND THE HIGH SCHOOL TEACHER

By Robert 5. Lang

In the past few years, teachers of engineer-
ing graphics have been subjected to criticism from
various evaluation and advisory committees. Some
complaints are valid~-some not, Not infrequent is
the comment that too much time is spent on letter-
ing or inking. This usually comes from an engi-
neering educator who speaks from his owm experi-
ence as a student some twenty or more years ago.

Other criticism is more valid., Drawing
courses must be critically amalyzed and revised
to keep pace with the changing times in engineer-
ing education. As do other engineering areas,
graphics must also improwve., More and better
graphics must be taught; the student must acquire
the graphics which hs will need in this era.

Lecture materials and texts must be revised,
efficiency of teaching be increased, and more be
demanded from the student in preparation and
research, A good department of engineering
graphics constantly revises its course content.

What can be done about better preparing the
high school student for an engineering course of
study? Interest has been aroused in the areas of
science and mathematics, and public pressure is
exerted on the high school to advance the teaching
of these subjects, Through programs of the Nationd
al Science Foundation and other agencies, mathe=-
matics and science teachers are acquainted with
preblems in their fields which are contemporary,
not just traditicnal. BSuch modernization need not
be restricted to the teachers of mathematics or
science.

The competent drawing teacher can alsc mske a
worthy contribution to preparation fer a career
in engineering or science. Why is not this con-
tribution more often attained?

One reason is that some high school teachers
do not krow the subject well. The high school
drawing teacher may have a fine arts background
(sometimes), an industrial arts education (usvally),
or an engineering major (rarely). He will often
have much more college credit in education courses
-=how to teach--than credit in graphics--lmowledge
of his subject.

The high school drawing course may be offerad
for one term, one year, or up to four years.
Classes may meet once a week or five days per week,
The purpose of the course may be for college
preparation or for 2 career as a draftsman,

It is no mystery that students come to engi-
neering colleges with diverse and poor preparation
in drawing. If the college 1s to teach more and
better graphics, the high scheool drawing program
must be impreved. Random training in the high
school impedes the advancement of college
instruction,

The high school situation has besn evident
for some time, and little has been done about it,
But now cooperative efforts are being made to help
the high school teacher to fulfill his proper role

in drawing instruction.

Typical of such efforts is the program of an
eatern university. As a means of beginning a oro-
gram of improvement, a conference of high school
drawing teachers was called, This brought together
teachers who were z loosely knit group with little
contact between schools and no unified program.

The conference provided the opportunity te exchange
ideas between teachers, to meet leaders in the

field, and to become aware of the college engineering

graphics program. All drawing teachers within a
thirty mile radius wers invited to attend. Super-
intendents were asked to grant tie teacher a day
off from classroom duties.

The program began with talics to the entire
group by three teachers in the field of drawing.

A vocational education teacher spoke on "A Drawing
Program for Vocational Schools," He had been
president of the state Vocational Teachers Associ-
ation and a teacher-trainer for the state Depart-
ment of Vecational Education.,

The topic of the second speaker was "A Drawing
Program for High Schools," This was given by a
young teacher with progressive ideas from a lsrge
technical high schocl., This school has a first
class drawing program for both college preparatory
students and for those entering industry or tech-
nical institutes.

Finally, a university prcfessor of graphics
spoke on "An Engineering Graphics Program at the
College Lewel." A discussion neriod followed, and
an hour for viewing displays. Drawing supplies,
texts, and audic-visuzl equipment were exhibited,
as well as student drawings from various high
schools, Posted in the drawing rooms was typical
work of ccllege students, along with blackboard
illustrations used in lectures,

At the lunchecn, the Dean of Engineering
spoke on "Education in Russia Today," The luncheon
provided a social period befere the afternoon
session.

The afternoon pregram conslsted of small
discussion groups. Topics were "A Basic Drawing
Program", "An Advanced Drawing Program', and "The
Use of Audic-Visual Aids." A discussion leader
surmarized the conclusions of each group, The
meeting closed with an assembly to hear and
discuss reports of the group leaders,

The conference was a success, both for the
host institution and for the teachers, It was

the first such meeting in the area for many years,

and was well attended by eighty teachers, repre-
senting some fifty high schools.

The teachers were enthusiastic about the
ideas presented, 411 favorsd the formation of an
active organization to continue the work which the
day had begun., A committes was named tc meet with
two members of the university faculty, and to
arrange for a meeting in the Fall,

No absolute conclusions were reached on the
topiecs discussed, but a start was made toward
thought and action on the problems of tha high
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school drawing program. Issues will be resolved
in subsequent meetings.

The visiting teachers appreciated the inter-
est shown in them and efforts toward sclution of
their problems. They look to the college for
leadership, especially in making clear what a pre-
engineering drewing program should include.

The college must do more for the high school
teacher of drawing. His visicn must be widened,
and his knowledge increased, He must become aware
that drawing is more than making a front, top and
gide view., As minimum preparation for teaching,
he should acquire a firm background in multi-view
projection on a logical basis, and have some ex-
posure to other fundamental topics,

Training programs in drawing must be initia-
ted for high school teachers, Only through such
programs can coordinated, sequential, and unified
courses of study in the high school be achieved,
worthy a place in the curriculum, Improved high
school instruction will alter college courses in
drawing. In some topics, the college course may
begin where the topic now ends.

To help achieve these results, a graduate
program of courses is offered through the College
of BEducation. The first course is in "Technical
Drawing and Descriptive Geomstry". This gives the
high school teacher a solid foundation for multi-
view and pictorial work, as well as a reservoir
of learning from which he can provide problems for
his advanced and exceptional students. The course
is not all new to him, since much of it deals with
mlti-view drawing with which he is familiar, The
presentation of the subject matter is on a more
scientific basis. Further, concepts of parallel-
ism, perpendicularity, space angularity, inter-
sections, etc., may be new to him,

A second course follows on "Advanced Graphicsf
Topic areas are graphical equivalents to mathema-
tical operations in arithmetic, algebra, trigo-
nometry, and calculus, analysis of space and plane
curves having scientific application, presentation
and analysis of empirical data and other topics.

With improved understanding from such courses,
the drawing teacher can provide instruction to
interest and challenge the high school student,

His work could be integrated with that of the
high school mathematics department, and he would
gain prestige for himself and his department.

One high school teacher does have a drawing
pregram which is accepted as a major subject for
seniors. He has accomplished this by providing
course conbent worthy of a major subject, content
wirich competes with mathematies, physics, chemistry
and other science subjects for the students'
attention,

Few drawing teachers are permitted to offer
such a course. 411 consclentious teachers would
like to improve their courses, and to improve
their own preficiency in subject matter--toc gain
in knowledge. The responsibility and the oppor-
tunity to help them lies with the college faculty
in grapghics.

In our efforts toward improving engineering
education we must consider secondary, undergradunate
and graduate programs a2s a unit. We must find out
what the high schools are doing and help them in
their engineering-preparatory courses,

The college in a large city may find ample
demand from the high school drawing teachers
within the city or suburban limits, WNearly all
colleges can offer drawing courses for high
school teachers. These can be on-campus courses,
or off-campus. One university holds such courses
within a radius of nearly two hundred miles. I%
is not unusual for the professor teaching such
a course to fly to and from class in a university
plane.

A well designed program of graphics instruction
for high school teachers might be sponsored by the
National Science Foundation as a summer institute.
Units may be offered for gradwate credit in coopera-
tion with a college of education.

Improvement of high school drawing instruection

is a major undertaking which requires the best efforts

of all colleges to assist the high school teacher,
It is & need, a challenge, an opportunity, and a
responsibility.

Anmial Meeting

of

Division of Engineering Graphics
American Society for Engineering Education

University of Kentucky
Louisville
June 26-30, 1961
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REPORT ON COURSE CONTENT

Committee on Aims, Scope and Status of Engineering Craphics
Engineering Graphies Division, ASEE

This report is your committee's current think
ing on topice of importance for basic engineering
grarhics courses, It is similar to the progress
report digtributed at the annual meeting in Pitts-
burgh, June, 1959, with an invitation to all
Engineering Graphics Division members to offer
suggestions or criticism,

Course Content for Engineering Graphics

I. Imtroductory Topics
1. Freehand sketching techniques
2. Instrumentzl techniques
3. Lettering

Representation of Solids
(Delineation and Symboligaticn)
1, Pictorial drewing and sketching
2. Multiview drawings
(a) Principal views
(b) Auxiliary views
Conventional practices
Graphic symbols and specifications
(a) Screw threads
(b} Fasteners and other standard parts
{c) Piping
{d) Welding
5. Size Deseription

(a} Dimensions

{b) Limit dimensions and geometric tolerances

(c) Geonomies of precision

6. Working drawings

II1. Descriptive Geometry (Spatial Analysis)
1., Point, line, and plane relationships
2. Method of revolution
3, Curved surfaces
lj, Intersection of surfaces
5. Development of surfaces
6, Vector applications

-Graphical Analysis

Basic geometric constructions
Properties of the conics

Grephical equivalents of arithmetic,
algebra, and calculus.

Harmonic analysis of periodic curves
Graphlc representation of data
Empirical curves

Funectional scales

Nomography

v a

s

o= (N L po
H

It would be futile to do justice to all of
thess tcpics in less than six credit hours, and
even with six credit hours cne would be hard-
pressed to cover the listed material. If this list
is used as a guide, institutions will have to be
selective and pick those items that seem most
important in designing a course to fit local
conditions, Obviously the degrée of emphasis on
many of the items will depend on the time allotted
in the curriculum for graphics and on the institu-
tional objectives.

We have purposely omitted much detail that
could have been added in the form of subheadings
in an attempt to keep the outline as simple and
flexible as possible, The topics are offered
without suggestion as to order of importance,
seqguence of presentation, or organization of the
material in either "separate", or "integrated
courses, It is also understood that none of this
outline is to be considered mandatory,

Group IV, Graphical Analysis, contains many
topics that are more recent and controversial,
Some of these topics may be introduced in the
drawing course, experimentally, Only in this
way can they be evaluated fairly,

Cormmittee on Aims, Scope, and Status of Engineering
Graphics:

James 5. Blackman
Carson P, Buck

Jerry 3., Dobrovolny
Jasper Gerardi
Bugene G, Pare!

B. Leighton Wellman
M, McNeary, Chairman

June, 1950



JOURNAL OF ENGINEERING GRAPHICS

13

TECHNOLOGICAL EDUCATION AND GHAPHICS IN CZECHOSLOVAKIA

By Frank M. Hrachovsky

Introduction

A brief report of this nature puts one to a
disadvantage., It does not allow for completeness,
and must include many assumpticns., It has te
start at the point of departure, which may not he
altogether clear to the reader.

I will therefore proceed to examine techno-
logical education in Czechoslovekia from a histo-
rical perspective, describing its present status
without editorial comment, because any comments
or criticism would be lengthy and certainly very
subjective. It appears that the primary signifi-
cance of a report of this nature lies in its
comparison value, In this respect it can be
useful.

Some of the lesser known facts should be
clarified at thls peint., A1l celleges and univer-
sities in COzechoslovakia are state controlied
schools, and have always been sco. The Prague
Polytechnic Institute, which is the main topic
of this report, has always been operated by either
the provincial or state government.

Czechoslovakia itself may serve as a good
oxample of what is occurring in engineering educa-
tion in the Bastern World., First, it is the
westernmost country of the Eastern block, and its
educational system has been closely related to
that of continental Burope. And secondly, it was
the first highly developed and industrialized
country with privately owned industry to change
over to a socialistic economy,

It was my privilege to be able to talk to
some of the more prominent men in the field of
higher education in Czechoslovakia, for whose
valuable assistance in gathering the data and
other information I am very grateful. Among those
deserving particular mention are Dr. F. Kysela,
prorector of Prague Polytechnical Institute,

Dr, F, Meduna, rector of Brno Folytechnical
Institute and Dr, J. Kotalik, rector of the
Academy of Fine Arts,

History

In 1957, the Prague Polytechnic Institute
celebrated the 250th anniversary of the founding
of an engineering school in Prague. When C. J.
Willenberg began the first lectures in his own
flat in the year 1707, the so-called Estate Schocl
of Engineering had nine students, The proportion
of the Estates in the student body were set in
this manner: & moblemen, L squires, 2 burgers.
This ratio was not maintained because the interest
in engineering studies was changing continuously,
The school had a curriculum that included geometlry,
fortifications, water engineering and irrigation,
and mechanics, The students also studied at the
same time such subjects as mathematics, astronomy,

mineralogy, chemistry, etc, at the FPhilcsophical
Faculty of the university.

For a time, at the end of the 18th century,
the engineering school was actually absorbed by the
Philesephical Faculty and remzined under its juris-
diction until the year 1803, when upon the proposal
of ¥, J, Gerstner the so.called Prague Polytechnic
Institute was organized as a branch of the university.

Lectures in civil engineering were started in
1805, and this department for a time functioned
as a section of the mathematics department, A&
three year curriculum contained mathematics and
geometry in the first year, solid state mechanics
and hydraulics in the second year, land and water
structures, highway building and maintenance in
the third year.

In 1815, the Prague Polytechnic Institute
separated from the University and was established
as an independent schocl, From this peint on, the
growth of the Institute was very rapid and some
fifteen years later the curriculum was expanded
to include railroad construction, steel and iron
structures, bridges, and the theory of vaulting,

The chair of Descriptive Geometry was estab-
lished in 1850, although the teaching of this
subject is of a much earlier date, The importance
of Descriptive Geometry in the engineering curri-
culum is best indicated perhaps by the fact that
the chair of Mathematics was not founded until
1852, The year of 1863 is an important milestone
in the development of Prague Polytechnic Institute,
The school was organized into four major departments
called "faculties." They were civil and highway
engineering, architecture and land structures,
mechanical enginesring and chemical technology.
Later, the curriculum was expanded, and in five
years {or ten semesters) offered the following
subjects: DMathematics, Descriptive Geometry,
Topology and Graphic Statics, Surveying, Geology
and Mineralogy, Survey of Chemistry, Statics,
Dynamics, Hydraulics, Building Mechanics, and
Stereotomy, plus subjects in the specialized
disciplines of building, such as Highways, Bridges,
Steel Structures, ete,

The number of students enrolled in the school
constantly increased. From an criginal nine
students, it increased to 106 students in 1806,
and then to 381 in 1812, In 1869, 706 students
attended the lectures, and this number grew to
4,190 in 1936, to 10,055 in 1956,

The teaching staff for more than a century
was composed of no more than two men. In 1875,

13 professors, 2 docents and 10 graduate assist-
ants were lecturing on 21 principal subjects.

In 1936, there were 395 staff members; 91 were
full professors, & associate professors, 106
assistant professors and 192 instructors and
others., At the present time, the school is
staffed by 173 professors, 726 assistants and
lecturers and 38 instructors and technicians.,
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The growth of the student bedy, as well as
the growth of the faculty and its stature, best
reflects the rapid industrialization of the geo-
graphic region now called Czechoslovakias. This
area was the most industrialized section of old
Austria-Hungary, and even today represents the
most technelogically advanced section of the
Bastern world.

This brief historical review has dealt exclu=
gively with the development of the Prague Poly-
technic Institute, because this was the first and
only engineering schocl in the territory of Czecho-

"slovakia until the last decade of the 19th century
when two polytechnical institutes at Brno were
founded as separate schools, One used the German
language for teaching and the other used the Czech
language.

Thus the Republic of Czechoslovakia inherited
from Austria-Hungary two Czech and two German
Polytechnical Institutes plus one School of Mines.
4 new school of Agricultural and Forestry Engineer-
ing was founded in 1919, and the Polytechnical
Institute of Bratislava opened in 1937. The
German occupation soon dispensed with all institu-
tions of higher learning, and they remained closed
until the end of World War II in 1945, After this
date, the growth of technological schools acceler-
ated, and at present there are 15 independent
schools of engineering.

Present Status

Socio-political changes that took place in
Central Burope after the Second World War resulted
in the integration of the Czechoslovak economy
with the Hussian system, and left a deep impression
on the development of technological sducation in
Czechoslovakia., These new and constantly changing
concepts found an expression in two major reforms
codified by the Public Law of 1950, and its re-
vision of 1956,

The objectives of technological education are
stated in the book "Techmological Institutes in
Czechoslovakia" (Vysoke Technicke Skoly v Ceskow

" slovenske Republice) by the following quotation:
"The principal objective of the institutes is
to educate for the state highly trained and
ideologically conscious technical specialists,
who can actively and creatively participate in
the building of the national industrizl poten~
tial and economy and the building of the socia-
lism in the country. To this should be added
also the aid in the sducation of the technical
personnel of less advanced peoples democracies,
namely Albania, Bulgaria, China, Korea, Vietnam,
e-bc.l'l

The means by which this type of education can
be obtained are by regular or full time day studies
and external studies organized into the evening
programs, correspondence studies, on-the-job
courses, and specialized studies of individual
disciplines.

A1l full time curricula are of 10 semesters
in length, with two semesters comprising one 10
month school year from September 1 to June 30.

The full time studies are divided into a gen-
eral program of approximately & semesters and
specialized studies of approximately L semesters.
The length of the specialized studies varies with
the department and cption, There are at present
60 faculties of 27 major divisions of engineering
with additional options in each of those. This
contrasts with 12 divisions before the reforms
and reflects the high degree of specialization
required by the present state controlled and
operated economy.

Student selection is based wholly on the needs
of current economic planning. The state planning
board sets the quotas of engineers in each major
division required five years later., On the basis
of this quota and the rate of attrition, the number
of entering freshmen is set for each individual
school, Even with this plamming, the quotas are
not always reached because the potential student
material is not of the desired quality.

The explanation of this phenomencn lies in
student preparation at the secondary level. Here
the original prewar 12 or 13 year schooling con-
sisting of 5 primary and 7 or 8§ sscondary grades
of Real High 3School (German Realschule) and Gym=
nasium, respectively were changed to 8§ primary and
3 secondary grades of a so-called Kleven Year
School., Heduction of time necessitated inclusion
of teaching of Trigonometry and Analytic Geometry
In the curriculum of the Polytechnic Institute,
This arrangement fashioned after the Russian pro-
totype, proved to be highly unsatisfactory from
the standpoint of preparation for higher studies,
and the first 12-grade schools opened their doors
in 1959, This brought the length of preparation
to the prewar level, but not necessarily to its
educational level. Many of the fine features of
the original semi-classical and liberal arts
education were lost forever. The fast tempo of
present day life, the stress on political education
and practical training in industry (which parallels
theoretical schooling) are factors which have
reduced available classroom time considerably,

Based on this type and level of preparation,
higher technological educaticn took a2 realistic
view of the situation, and extended the studies
to 5 years, starting with the Freshman program,

An outdine of the program is shown in the chart

belows: .

Semester
1T

{Numerals are clock hours I

per week)

Lect. Lab, Lect, Lab.

Mathematics® . . . . , . Lk 5 L L
ROIC. . . . . . - . 5 0 5 0
Descriptive Geometry . . . . 3 b 2 2
Marxism=Leninism . . ' v . 2 2 2 2
Physics . o & v 4 o o = = L1
Engineering Drawing ", ., . . 3 2 0o 2
Chemistry, . . . . = 2 0
Russian . . . . . - . 0 2 0o 2
Mechine Shop . . . . . . @ 2 0 2
Physical REducation s e . . 0 2 0 2

#First semester - trigonometry; second semester -
analytic geometry.
¥#Exactly trenslated "Elements of Machrines",



JOURMNAL OF ENGINEERING GRAPHICS

15

Mechanical Enginsering was selected as the
most representative sample for comparison with our
curricula., The subjects offered varied with each
different type of enginesring, and therefore the
number of hours assigned to each will vary, The
number of lecture hours in Mathematics, for example,
increased to 5 plus 6 in the first semester and 6
plus 6 for Electrical Fngineering decreased to
L-l and 3-3 for Bconomic Engineering -and so on.

Teaching of service subjects such as Mathe-
matics, Descriptive Geometry, Languages, BEconomics,
etc, is carried on by individusl departments crga-
nized in each engineering division for this
purpose, For example, Descriptive Gecmetry for
Mechanical engineers will include the Kinematics
of Plane and Space; while the same course for
Civil fngineers will contain a section dealing
with Topography. The same arrangement can he
found in the Mathematics department and other
service courses.

The requirements for graduaticn (diploma) are:
successful completion of thecretical studies,
concurrent industrial experience conducted under
the supervision cof the school, diploma project and
the state board examination consisting of the
defense of the diploma project before a commissicn
of experts.

The diploma project consists of an actusgl
technical project in the field of specialization.
The problems are selected and assigned with the
asgistance of leading engineers in industry and
are composed, In generai, of the design which
includes working drewings and a technical report
dealing with processes and innovations.

’ Fost-graduate studies are conducted on two
levels. These are Candidats of Engineering
Science, and Doctor of Engineering Science,

Graphics

The role of graphics and Descriptive Geo-
metry in the engineering curricula of Czechoslovak
technological schocls was and still remains an
important one. As stated above, the independent
chair of Descriptive Geomeiry was established in
1850, The primary accent at the time was on
graphic solutlons as testifisd by the inclusion
of Graphic Statics, Sterectomy and others, The
number of lecture and laboratory hours of Descrip-
tive Geometry included in the present day curri-
culum seems to be large, bul the ocutline iIncludes
such topics as Projective Geometry, all types of
Pictorial projections, Orthographic projection on
one plane, Photogrammetry problems dealing with
the surfaces of higher order, and Shades and
Shadows, From this, it can be seen that coverage
of the subject is not only more comprehensive in
scope but also more intense in depth than in the
U, S,

Pernaps the most interesting aspect of all of
this is the fact that Descriptive Geomelry rsmains
as orne of the keystones of general engineering
educaticn, The pressures to reduce the contact
hours in drawing are evident, and machine parts
drawing and other practical work of a specialized

nature will be progressively reduced in the same

manner as in this country. Why is it then that
Descriptive Geometry remains? We have scught the
answer from many sources, and the general consensus
is that Descriptive Geometry is an indispensable
teol for graphical solutions of engineering
problems, Its value in training analytical
thinking is generally recognized, Its dimportant
place in the engineering curriculum remains.

The relative weights of Engineering Drawing
and Descriptive Gecmetry are best expressed by
the number of contact hours in the Freshman year,
Drawing - 3 lecturs hours in the first semester,
laboratory - 2 hours in ths first and 2 hours in
the second semester, Descriptive Geometry - 3
lecture hours in the first, 2 lecture hours in
the second, L laboratery hours in the first and
2 laboratory hours in the second semester. While
theoretical solutions form a basis for the Descrip-
tive Geometry course, Engineering Drawing deals
primarily with representation of solids, conven-
tional practices and the use of symbols, Conven-
ticnal practices cowver topics we usually list as
Sectioning, Screws and Fasteners, and Dimensioning.

The scope of Graphics in the engineering
curriculum can best be illustrated by listing
the subjects that have a drafting laboratory,

In Mechanical Engineering, censisting of 12
specialized options in the Fifth Year, the Machine
Design cption was selected as an example., The
first four years, common to all options contain
the following Graphics Laboratories:

Semester Hours

Lect, Tab,
Freshman Year Engineering Drawing 0 L
Sophemore Year Elements of Machines O L
Junior Year Machine Design I o} 7
Senior Year Machine Design IT 0 11
Total 0 26

The Fifth Year requirements vary f{rom @ to
1), semester hours in the Automobiles and Tractors
option to 0 to 6 semester hours in the Fine Mechanics
and Cptics option. The Machine Design optlon
selected in the above example lists 0 = 11 semester
hours in the Fifth Year. This will total 32 to LO
semester hours of laboratory practice in Fngineering
Drawing and Machine Design.

The Descriptive Geometry laboratory, which
deals with theoretical preblems is nect included
in this tabulation. If this inclusion would be
desired, the totals would read 38 to L6 hours
respectively,

In addition to this, an extensive program of
grapnical applications is carried on in many other
departments., Graphical solutions are used in the
area of empirical equations, integration and differ-
entiation, The curriculum of Industrial Enginesring
offers a separate course in Nomography and Graphical
Solutions.

This report is intended to be a factual
description of the status quo. For this reason
I have omitted a discussion of the program of
political and economic indoctrination carried on
extensively in the first three yesars.

A total of 12 semester hcours of lectures and
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8 semester hours of discussion are offered in the
first six semesters in the subjects of Marxisme
Leninism and Political Economics.

It is hoped that even in this very brief form
this report may serve as a point of departure for
the discussion of what is the meaning and intent
of the immense changes occurring in the last decade
in the engineering curricula in Czecheslovakia and
the Bastern world, and what the impact of these
changes may have on our engineering education, on
our economy, and on our way of life,

May it also in the end serve as a basis for
comparison in the work of our committees on
curriculum development, and also be of some
comfort and hope to our department heads.

kExplanatory Notes:

L. The Faculty at a European University of a
Polytechnical Institute could be equated with
our school of specific engineering, Thus the
Faculty of Mechanical Engineering refers to the
College of Mechanical Engineering., EBach Faculty
consists of cathedras (chairs} or Departments
teaching individual subjects.

2. Descriptive Geometry is always a part of the
Department of Mathematics --whose official name
is Department of Mathematics and Descriptive
Geometry.

3. Engineering Drawing and successive courses in
the Machine Design laboratory are taught by the
Department of Machinery and Machine Parts.

Editorial

FOR THE AUTOMATED AGE

To adequately prepare the engineer of the near future te
design and to preogram electronic-mechanical devices for
automated graphics and automated prcduction of engineering
products, the following segquence of engineering graphics
courses is proposed for the undergraduate engineering

curriculums;

Semester
Course: Credit Hours
Mathematical-Descriptive Geometry I {Elementary) 3
Mathematical~-Descriptive Geometry IT (Advanced) 3

Mathematics and Graphics of Axonometry and Pictorials 2

Engineering Product Drawing, Standards, Tolerances 2

Freehand Drawing

2

Programming Shape Description for Drafting by the
Verifier-Plotter of Orthographics and Pictorials 2

Programming Shape Description for Automated
Production Machines and Testing Devices 2

The above program assumes one-year of secondary school
graphics instruction im skills and fundamental considerations,
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ENGINEERTNG GRAPHICS IN NOTWAY AXND THE USSR

By Steve M., Slaby

In the past few years the field of Engineering
Graphics In the United States has been going
through a process of eyolution in its content and
presentation, and we are well aware of what this
has involved. The possibilities of expsnding the
concepts of graphics beyond that of communication
and analysis have not been fully explored. Theo-
retical aspects of this area of knowledge have
advanced slowly. In support of these opinions,

I was granted a National Science Foundation
Faculty Fellowship to do work in Engineering
Graphics at the Worges Tekniske Hggskole (Norwe-
gian Technical Institute ) in Trondheim, Norway,
In Europe and Scandinavia, a greater understanding
of pure graphical thought processes exists, I
worked with Professor Ole P. Arvesen at the Insti-
tute for a period of seven menths, and also
visited in the Soviet Union with persons in the
field of Engineering Graphics, This paper relates
experiences in Norway and the USSR, and attempts
to correlate these experiences with our present
gituation in engineering education in the U, 3,

The Norges Telmiske Hggskole was founded in
1900 by the Norwegian Parliament. It is a state
governed and financed institution at the university
level. Its administration is handied by a board
gonsisting of a professor from each faculty and a
council composed of all professors,

Requirement for admission consists of the
matriculation examination (eksamen artium - simi-
lar to our Bachelor's Degree) with a2 mathematics
major, or qualifying tests in mathematics and
physics., In addition, twelve months on the job
experience in industry or research is specified
before admission to the Institute. Foreign
students are admitted on equivalent credentials,
Competition for admission is high, with only one-
half of the qualified students able to matriculate
because of lack of facilities to handle greater
numbers. A&t the present time an ambitious plant
expansion program is under way to partially
alleviate this situation.

Tuition is free for all students. The total
enrcllment is approximately 1700 students. The
time required to complete work for a degres in
enginesring is about I years.

Professor Arvesen has the degree of Doctor of
Mathematics and 1s Head of the Descriptive Geo-
metry Department, Approximately 280 students per
yvear take the required engineering graphics course:
at the Institute. All engineering students except
those going into Chemical Engineering are rsquired
to take Descriptive Geometry. The various fields
of enginsering receive different concentraticn in
engineering graphics instruction. For example,
Mechanical Engineers spend a greater amount of
time on machine drawing compared to Civil Enginesrs
who spend preoportlonately mors time on drawings
related to their field.

Professor Arvssen felt that a study of Engi-

neering graphics was essential to all engineers

as a method of visualization and commmication
and as a background discipline,

In general, the required courses in graphics
which involve Engineering Drawing and Descriptive
Geometry are taken for two semesters (academic
year) at i contact hours per week, The time
spent by the students on outside work and prepara-
ticn for these courses amounts to approximately
1l hours per week during the first semester and
about 5 hours per week during the second semester,
This is equivalent to about 9 semester credit
hours by U, S. standards, The methed of presenting
the subject matter is similar to ours with the
exception that the lectures are held separately
from the actual laboratory session, The labora-
tory session is strictly a work session with
assistants on duty to supervise and help the
students.

411 papers are not graded - and those that are
are graded by assistants. Professor Arvesen only
grades the final examinations which are then inde-
rendently graded by an impartial and qualified
"censor' from another institution to guarantee
a fair evaluation of each student!s work., The
final grade in the course is based solely on
the final examination.

The course in Descriptive Geometry is intro-
duced by the concepts of central projection,
parallel preojection, including simple perspective
and axonometry, normal projection, and some con-
cepts of projective geomelry, The formal descrin-
tive geometry principles are presented in the
first quadrant using for the most part the Mongean
system of projection. The next area covered
involves axcnometry and is broken down inte sub-
divisions of normal axonometry, varicus axono-
metric systems such as isometric, trimetric and
axonometric projection,

A significant part of this course includes
the concepts of geometric transformations through
projective gecmetry and a section on spiral lines
and warped surfaces., This leads toc a consideraticn
of geometric solids and their properties handled
through normal projection technigques and includes
surface development.

A major sectlon of the descriptive geometry
courseis devoted to the intersection of surfaces
and geometric solids.

An introduction to shades and shadows as well
as perspective projection is presented with a
saction of the final portion of the course devoted
to conformal mapping and nomography.

The significant feature of the entire course
in descriptive geometry is the fact that all through
the course a graphical correlation is maintained
and developed along with its mathematical counter-
part., The students are expected to be well versed
in this graphical-mathematical correlation. With
graphical-mathemztical correlation, the discipline
attains a strength and stature which overshadows
most of the undergraduate courses in the U. 3,




18 ' JOURNAL OF ENGINEERING GRAPHICS

Graphical-mathematical correlatlion increases the
growth potential of the field we call Engineering
Graphics. This is reflected in the research and
writing of Professor Arvesen. Cne example of his
work is a paper presented to the Hoyal Norwegian
Scientific Society in which he developed a graphi-
cal presentation of an abstract mathematical con-
cept involving the Lth dimension {published in
November, 1960 issue of our Journal of Engineering

Graphics). A whole new area of engineering graph-

ics can be explored by such an approach. The
descriptive geomebtry course presented by Professor
Arvesen is basically abstract and theoretical;
practical applications of descriptive geometry are
not stressed.

The final examination in this course con-
sisted of three problems: (1) Design of a nomo-
graph with accompanying scale equations and detere
mination of scale divisions; (2) Intersections of
a cone and cylinder; (3) Consideration of the
properties of an ellipse, points thereon, deter-
mination of slopes of tangents at given points.
The final examination pericd lasted from §:00 AM
to 3:00 PM.

Contacts in the Soviet Union were with the
Academy of Construction and Architecture of the
USSR, The deputy director of the academy intro-
duced me to Profesgor Zelinin of the Polytechnic
Institute of Moscow, who is a Professor of Engi-
neering Drawing and Descriptive Geometry, Our
discussion dealt primarily with Descriptive Geo-
metry, and it was learned that a number of pro-
grams were in operation in this field and in other
aspects of Engineering Graphics. A brief summary
of these programs follows:

One program dealing with the elements of
Descriptive Geometry was being developed for pre-
gentation at a level equivalent to our high scheol
This program would involve one hour per weck of
instruction during the 7th and 8th years of school
and 2 hours per weck during the 9th year of school,
Through experience, it has been evident that the
students entering Russian engineering scheools are
not able to move fast enouvgh in the area of spa-
tial relationships and descriptive geometry at the
college level; a similar difficulty is evident in
the U, S. Professor Zelinin feels that an intro-
duction to some concepts in this area of study
before college will be helpful in improving the
rate of learning and comprehension of the engi-
neering students. This program begins with ortho-
graphic projection in the engineering drawing
context, and.alsc includes pictorial projection,
sections, developments, revolution, elementary
geometric solids, intersections, auxiliary wviews,
conic sections, dimensioning, fasteners, shades
and shadows, and a few projective geometry con-
cepts correlated with mathematical expressions.

Another program which is in progress is one
wnich is conducted on the university level for
technical and engineering students., This is a
general course in descriptive geometry which ine
volves 2 hours of lecture and 2 hours of labora-
tory for a period of 15 weeks., The major topics
covered are: (1) Concepts of perspective project-

iony (2) Elements of projective geometry; (3)
Planes of projection and their relationship to
coordinate axis systems; (4} Line-plane relation-
ships handled graphically and mathematically;

(5) Intersections; (6) Revolution; (7) Curves =
solids - surfaces - and developments. )

Another large area of activity in the field
of Engineering Graphies in ths Soviet Union is one
involving extension and correspondence courses in
technical university subjects. The program is
general in character, and similar to our average
Engineering Drawing and Descriptive Geomeiry
courses, .

On the theoretical level some interesting
work has been done in what is entitled "homology™
-=a study of degrees of shades and shadows. In
addition, work in graphical analysis and repre-
sentation of n-dimensional concepts has taken
place. Descriptive geometry principles have
also been applied to the solution of chemical
equations,

In generzl, Soviet Union work in Engineering
Uraphics is of a high caliber, with mathematical
correlation included. The impressive aspect of
this field of study was that the Descriptive
Geometry educational and scientific groups in
the USSR are quite active, For example, every
3 weeks 2 Descriptive Geometry Seminar is held
in Moscow. To this seminar come enginsering
graphics people from all over the Soviet Union
{flown by jet planes), and these seminars have
resulted in many new and interesting develcpments
in the field of Descriptive Geometry, It was
suggested by the Deputy Director of the Academy
of Construction and Architecture of the USSR
that perhaps an international conference of
Engineering Graphics people could be organized
with the purpose of exchanging ideas in fields
such as Descriptive Geometry.

The Division of Engineering Graphics has been
one of the most active divisions in the American
Society for Engineering Education, However, not
many of us have attempted to originate and develop
new concepts in graphics as has been done in Norway
and the USSR, Few have made efforts toward the
development of graphics as a scilence, too few for
an outstanding group such as this.

For our profession of teaching in engineering
graphics, working conditions have not been most
gonducive to scientific development. Reduction
of instruction time in engineering graphics does
not permit the inclusion of adwvanced concepts
and graphicalemathematical correlations., Many
engineering graphics teachers must maintain heavy
teaching loads--up to 30 contact hours per week--
exclusive of paper grading, record keeping,
lecture preparation, and the generally expected
committee and extra-curricular college activities.

Compared to teaching loads in engineering
graphics, teaching loads of faculty members in
other engineering departments, in liberal arts,
and in Norway and the U33R, are markedly different,
Such teaching loads vary between 6 to 15 contact
hours per week, and certain projects are handled
by paper graders and assistants, not by instructors.
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Professors with reasonable teaching loads and
nominal paper work have time to think.

To initiate and progress in research, the
faculty member must have time to think and to
meditate. Such time is amply given tc the pro-
fessor in Norway and Fussia. The administration
at each of our engineering colleges should adjust
teaching loads and conditions for the faculty in
engineering graphics to promote scientific de- |
velopment in graphics, Under such permissive
conditions for thought and research, the teacher
would be obliged to prove himself with accomplish-
ment in his field. Whether such conditions exist
or not, some very busy individuals have done
creative work in wvarlous sciences.

We must raise the intellectual level of our
publications if we are to sustain our field, Our
publications must also find their way not only
inte journals devoted to engineering graphics but
also into mathematics, physics, and the various
engineering journals.

We should invite persons from other fields
and countries to contribute to our engineering
graphics journals, We should encourage and
develop cross~fertilizaticn of ideas by institu-
ting exchange programs, Visiting foreign col-
leagues would feach engineering graphics in our
colleges while ws would have the opportunity to
teach in thelr schools, We should consider orga-
nizing frequent national seminars in Engineering
Graphics as is done in the USSR, We need origina-
lity in our ideas and concepts--and originality
can come only from diversity of experdlences and
thought.

If you exemine any textbook cor journal in
mathematics, physics or engineering you will
usuzlly find rather neat presentations of grapnic
solutions and analysis, vwhile some of these
solutions have been derived and presented in
collaboration with men in our field of graphics,
we have not been vigorous in initiating new
methods of graphic analysis and prasentation.

We have been engrossed in the teaching of graphics,
for as much as thirty contact hours per week,

and we have develeoped the teaching of graphics

into a precise sclence, But with concentration

on teaching, new areas of growth in engineering
graphics have been neglected.

Bxperiences here in the U, 3., in Norway,
and in the Soviet Union support the following
conclusions, We must attempt to develop graphics
as a total concept similar to that of mathematics.
fingineering graphics is more than a means of
communication of engineering and scientific
ideas. Graphics is a thought process just as
valid as the mathematical thinking process,
and potentially just as powerful. The graphicist
must think in terms of totality, integrating
graphic science with all fields of engineering,
science and mathematics.

No individual can become an authority on
all aspects of grachics in all research, develop-
ment and application, But each of us must con-
tribute to the advancement of gravhic sclence
by work and research with other fields of engi-
neering and science. By the combination of our
individual endeavors, the science of graphics
can be developed into a science of unlimited scope.

NOMOGRAPHY AWARD

The award of $100.00 for the best engineering nomegraph
published between Januvary 1, 1960 and December 31, 1%60
was generously denated by the Internaticnal Harvester

Company .

This award, together with an appropriate certificate,
will be presented to the winner of the Fifth Nomography
Competition at the ASEE Convention in June, 1961.

Richard G, Huzarski
Chairman
Nomography Committee
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TRIMETRIC PROJECTION

ANOTHER REASON AND ANOTHER WAY

By J. R.

There is a continuing search for better ways
of solving problems in science and engineering., 4t
a recent program of our society, a new method for
drawing orthographic and isometric views was giveny

With induestry increasing its demand for
pictorial drawing and more efficient methods, those
who wish to acquire skill in this direction should
have access to both old and new methods. Due to
the present trend of limited supervised time in
college drawing courses, studenis may have to
increase their knowledge of drawing and pictorial
presentation outside of c¢lass instruciion.

Although perspective and axonometric drawings
are widely used in drafting rooms of industry, they
are usually omitted in the brief drawing courses
s0 many colleges have been obliged to adopt.

Theory and procedures for such drawings are
introduced in most current texts, at least in
elementary form.

In & recent study requiring the construction
of many trimetric drawings of houses and school
bulldings, the author used & rearrangement of the
0ld principles not only to eliminate effort, but to
help overcome the problem of limited size in a
small laycut area, '

Various trimetrie views were used in determin-
ing the approximate direct solar heat load on the
buildings at different times of the day and during
different seasons of the year. The views provided
the building's sun-exposed surfaces as areas pro-
Jjected to a plane perpendicular to the solar beam.
The product of 2 building!s projected area in
square feet and the amount of sun heat being
delivered at the meoment in BTU/square feet was the
approximate direct solar heat load.

An instrument called the Heliodon® can be used
in making such studiss. The building's projected
area 15 determined by the shadowof a scale model
of the object cast on a plane at right angles to
the sun's rays. This area may be determined by
calculation, by graph paper with square foot divi-
sions at the same scale of the model, or by the use
of a planimetsr. The amount of sclar heat delivemd
from different sun altitudes may be found in a table
compiled by P, Moon which is uswally printed in air
conditioning textbocks and in the American Soclety
of deating and Air Conditioning Engineers? Guide,

The authorts trimetric projections were made
directly from quarter size drawings of the plans of
the buildings, using the procedure described below
for the simplified objects of Figures 1, 2 and 3.

# "A New Drawing System", Wayne L, Shick, presented
at the annual meebing of A, 3. E. E., Engineering
Graphics Division, Purdue University, June 23, 1940.

2) Physiclogical Objectives in Hot Weather Housing.
United States of American Housing and Home Finance
Lgency, Washington 25, D. C,

Holmes

Assume that in all three figures, the arrow XY
represents the solar beam properly related to the
structure3.

Figure 1 shows a conventional oblique view in
the direction of arrow X¥. It alsc contains a
trimetric projection constructed by using offsets
a, b (and others) from the line RP (Keference Plane),
Figure 2 shows a prism where the pictorial pro-
jection is drawm under the top view. If this
arrow represented the solar beam from a position
where the solar heat delivered to each square foot
on the projection plane is 200 BTU/H, the direct
heat load on the building would be the product of
200 BIU/H and the mumber of square feet represented
within the cutline of the drawing., The total amount
of heat impinging upon a small residence can be ¢n
the order of 250,000 to 300,000 BIT per hour,
Figure 3 shows the procedure that provides the
trimetric drawing. The plan is turned at an angle
so that the arrow IY¥ is vertical {ortno-T-square)
on the sheet,

On tracing paper placed over the plan vertical
lines are drawn through the cormers, In the side
view, ground line (HEP) and the roof level (Hl)
only are needed., Arrow XY is located at the desired
angle. Draw lines RPFq and HEP, in the two positions
as shown, To determine position of Corner 4 above
RFy, first locate this corner in the side view by
drawing sight line from Ay to Ap. Use offset "a"
to locate corner 4, The side view need not be
completed because after a point is properly located
in the side view only the offset-distance is needed
to find the point in the axonometric view,

This procedure is not claimed as a discovery
of new principles, because it is simply a conven-
ient rearrangement of relaticns, that probably many
others have noted, However, it is hoped that this
method may prove useful to somecone and may be
recognized as another effort in the search "to find
a better way."

3) Solar Control and Shading Devices, Olgyay and
Olgyay. '




JOURNAL OF ENGINEERING GRAPHICS

21

duH
H
2y

A,

Pl

,./:op’wé'w ‘

Construction lines
through corners of

planl‘.

H







The most complete, modern
teaching series in the field

DESCRIPTIVE GEOMETRY

Second Edition

By Eugene G. Paré, Washington State University;
Robert O, Loving and Ivan L. Hill: both,
Illinois Institute of Technology

A well-organized text incorporating
elements from all engineering fields,
Descriptive Geomeiry presents fundamentals
in the same units of work generally used in the
laboratory. The material is divided into 24 short,
homogeneous chapters that introduce basic
principles one at a time. Wherever possible,
solutions are illustrated in pictorial form.

This edition fecatures:

* up-to-date chapters on contour plotting and
analysis, terrain profiles, map projections, triongle
solutions, navigation problems and vectors
« emphausis on applications that introduce and
explain engineering principles

¢ illustrations and problems revised to conform

with the latest American standards
* true-false review questions at the end
of many chapters
* laboratory problems at the end of each chapter
1959, 349 pages, $5.00

DESCRIPTIVE GEOMETRY WORKSHEETS

By Eugene G. Paré, Robert O. Loving, and Ivan L. Hill
Series A, Second Edition 1959, 72 sheets, $3.75
Series B 1854, 72 sheets, $3.75
Series C 1854, 72 sheets, $3.75

This series of worksheets stresses the
development of spatial visualization essential
to creative design. They may be used with any
text featuring the direct method, but they are
especially keyed to Descriptive Geometry.

» each worksheet contains sufficient material
for one laboratory period

» printed layouts make it possible to provide a
great variety of actual engineering problems as
well as « thorough training in fundamentals

*+ problem sheets are numbered to correlate
with the author's text

Fre NMacmilloan @WW

60 FIFTH AVENUE, NEW YORK 11, N. Y.



O

LEADING
GRAPHICS

Fundamentals of Engineering Graphics

by MYRON G. MOCHEL, Clarkson College of Technology

Providing an insight info the scope and
usefulness of engineering graphics, this
text introduces the theory and methods
of analyzing and solving three-dimen-
sional space problems on a two-dimen-
sional surface. Methods of conveying
engineering information to others are
discussed in terms of freehand graphical
communication.

1960 379 pp.

CONTINUITY

The use of complete concrete projects
ore estublished to explain theory and
applications.

USEFULNESS

Material is introduced in order of its use-
fulness and in coordination with concur-
rent courses in mathematics and physics.

Text price: $8.50

For approval copies,

Prentice-Hall, Inc.

O



Graphics for Engineers

by WARREN J. LUZADDER, Purdue University

The first book to attempt to meet the re-
quirements set up by the ASEE Committee
Report on engineering drawing courses.

The young engineer will leorn to appre-
ciate engineering graphics both as a
means of communication and as a most
useful method for the analysis and solu-
tion of many preblems.

1957 597 pp.

NEW SYSTEM

The problems and illustrations show and
use the new two-place decimal system
for dimensioning.

COVERAGE

Includes thorough coverage of basic de-
scriptive geometry, vector geometry and
the gecometry for the construction of en-
gineering charts.

Text price: $7.50

Fundamentals of Engineering Drawing, 4th Ed.

by WARREN J. LUZADDER, Purdue University

Specifically designed for beginning stu-

dents, Luzadder’s text features an almost

self-teaching approach that enables the
student to grasp the material easily. The
new edition incorporates the latest ASA
and SAE practices and standards making
it a truly modern teaching tool.

1959 720 pp.

CLARITY

Early in the text students are introduced
to basic fundamentals and language of
the engineer and draftsman.

ILLUSTRATIONS

Four hundred new itlustrations have been
added to the Fourth Edition to accompany
new material.

Text price: $8.25

PROBLEMS IN ENGINEERING DRAWING, 4th Ed., by Warren J. Lu-
zadder, J. N. Arnold and F. H. Thompscn, alf of Purdue Universify

1959

Text price: $3.95

Solutions—Free upon adoption (Restricted)

Engineering Drawing Problems

by LEWIS O. JOHNSON and IRWIN WLADAVER, New York University

Featuring “assignments drawn from more
than 20 industrial firms, this texi gives
students realistic problems in engineering
drawing. To provide the student with a
degree’ of command while learning, al-
most every topic is introduced with free-
hand drawing. This is followed by thor-
ough exercises in instfrument work.

TESTED

All of the problems in the text have been
used in actual classes.

COMPLETE

Here are some of the problems that have
been included: lettering, orthographic
projection, isometric drawing and oblique
drawing. Several problems in nomogra-
phy, charts and graphs are also included.

e e

1956 132 pp-. papérbound, perferated, punched Text price: $5.00

write: Box 903, Dept. JEG

Englewood Cliffs, N. J.

I
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Practical
DESCRIPTIVE GEOMETRY

Dnalilems with ANSWER BOOKLET for Staff
by HIRAM E. GRANT

Washingten University, St. Louis, Mo.

@ new practical applications of de-

scriptive geomefry

e 183 practical problems with student

oppeal

© for easier problem solution, two

page sizes: 9x12 and 12x18

® copies of author’s quizzes sent to

schools

Send for your copy today .. .

HIRAM E. GRANT
Department of Engineering Drawing
washington University

St. Louis 5, Missouri

This new set of 289 printed problems in descriptive geometry, with
accompanying text and instructor's answer booklef, offers a wide

selection.

A variety of courses may be designed from this problems book

designed both to create student interest and to enrich your course.

The book features new practical applications of descriptive
geometry with complete coverage of fundamentals. in addition to
partially laid out problems which enable students to solve twice as
many, PRACTICAL DESCRIPTIVE GEOMETRY PROBLEMS includes a
number of problems to be set up completely by the student. With
this set of printed problems, you may use the regular edition of

the author's PRACTICAL DESCRIPTIVE GEOMETRY. -
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THE UNITED DRAWING SYSTEM

AVAILABLE FROM:
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CHAMPAIGN, ILLINOIS
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The all new VEMCO 33/20”. A precision drafting
machine capable of accommodating drawings as
large as 34” x 44”. Combining much of the
versatility, convenience and precision workmanship
of America’s finest drafting machines, yet Priced
At Only $59.50, subject to regular educational
discounts.

Also available — the Model 3300
with special disc brake and automatic 15°
indexing —slightly higher in price.

Write now for new 4-page descriptive brochure.

V. & E. MANUFACTURING CO.
766 So. Fair Oaks Avenue
Pasadena, California




