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authoritative, inexpensive basic and supplementary college texts ...

JUST PUBLISHED

DESCRIPTIVE GEOMETRY

By STEVE M. SLABY
{Assistant Professor of Graphics, School of Engineering, Princeton University)

An expertly prepared textbook designed primarily for students in a second-term engineer-
ing graphics course. The basic principles of the subject are stated and illustrated by
fully worked-out examples. Problems accompany each chapter, and numerical answers are
given wherever the nature of the problem permits. A unique- feature of this book is the
inclusion of diagrams for the problems set up on cross-sectioned paper resembling, in
reduction, the student’s sheet of graph paper, and carefully drawn to scale. Thus the
student can use the actual pages of the book for making preliminary trial constructions.
The appendix covers perspective drawing, shades and shadows, and applications to en-
gineering.

The author’s intention at all times is to develop a graphic mind in the student so that
emphasis is placed on visualization in three dimensions in space.

357 pp. $2.25 (Paperbound)

ENGINEERING DRAWING

By JOSEF V. LOMBARDO (Queens College), LEWIS O. JOHNSON (New York
University), W. IRWIN SHORT (University of Pittsburgh} and
ALBERT J. LOMBARDO (Otis Elevator Co.) '

This virtually self-teaching text summarizes all the main principles and standards of
engineering drawing. It provides simple, complete explanations of the basic techniques.

60 pages of problems taken from shop practice require the student to apply
theories and professional standards of work.

Instruction is coordinated with the fundamentals of descriptive geometry.
More than 500 expertly prepared drawings illustrate the text.

The most recent complete edition of AMERICAN STANDARDS AND
DRAFTING ROOM PRACTICE is included, together with many reference
tables.

Numerous suggestions for simplification of drawings reflect the modern
trend toward economy and efficiency.

This is an excellent book to use either as an adopted text or as a comprehensive review
book.

432 pp. Keyed to Standard Textbooks $2.25 (Paperbound)

INSTRUCTORS ARE OFFERED FREE EXAMIN ATION COPIES ON REQUEST

On sale at your bookstore

BARNES & NOBLE, Inc. - Publisher

105 FIFTH AVE., NEW YORK 3,N. Y.



A NEW DRAFTING TECHNIQUE

IMAGINE — drawing a perfect, uniform thin line miles long without
sharpening the lead. Here is the most remarkable drawing tool ever invented —
something busy draftsmen have been dreaming about.

the iMPROVED AWFABER-CHSTELL
P_ROPELLING —FLAT LEAD

LOCKTITE
Fleetine is
equipped with
Tel-A-Grade, our
hew patent-
pending degree
marking device.
A turn of the
collar exposes
the degree of
lead in use.

AW.Faber's new
LOCKTITE Fieetline
2600 enables you to

draw o confinuous thin line
of uniform width for hours at
a time — without ever stopping
to sand or sharpen the lead. The
point never changes or varies. That's
right — LOCKTITE Fleetline 9600 never
needs sanding or sharpening. It is the great-
est time-saving drawing tool ever conceived.
Knowing, as you do, the time needed to point or
sand lead — especially if you want o chisel edge
~— you con quickly see the advantage of having
a ready-made thin ribbon lead which creates for
you a perfect solid black line of unvarying width.
You 'get a new point by simply propelling the

AND IMPORTED 9040
CRASTELL

& tead. Hold the flat metal point between the

- ' : ' fingers of your left hand and with your right
hand turn the barrel to the right. The lead will
protrude fa the length desired, If you wish fo
sharten the graphite lead point reverse the turn-
ing process and push the lead back.

CASTELL FLEETLINE lead is made in degrees HB
to 10H inclysive, 12 grades in all. Each lead is
imprinted with its own degree designation. For
drawing in color FLEETLINE leads are available in
red, blve, green and yellow. All graphite and"
colored leads fit one standard LOCKTITE 94600
holder as illustrated. Leads are packed 18 of a
degree orcolor to a tube.

LOCKTITE Fleetline Holder and Eleetline leads
are ideally suited for full scale master layouts
{lofting), and for most designing and drafting.
In addition to straight lines, you can use this
pencil and lead with French curves. LOCKTITE
Fleetline 9600 will do 75% of the day’s work,

hence saves you much time and labor. Try it — Our new drawing tool — LOCKTITE Fleetline ——
you will never be without it. is especially recommended for use on glass
Ask your dealer for this new time-saving draw- cloth, using the very hard degrees of lead, 6H

-ing-tool. It heralds a new drafting technique. to IOH




TECHNICAL DRAWING PROBLEMS
Secom Edition

Mitchell and Spencer
“gnd 105 planks $4.80

L DRNN\NG PROBLEMS
series TWo
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GRAPHICS FOR ENGINEERS

by WARREN J. LUZADDER, Purdue University

Here is the first book to attempt to meet the requirements
set up by the ASEE Report on Engineering Drawing courses.
It emphasizes Engineering Graphics as both a means of com-
munication and as a most useful method for the analysis and
solution of problems that arise in engineering research, de-
sign, and development. Sketching is presented as it is related
to creative thinking and the development of engineering design,

OUTSTANDING FEATURES

® Has more emphasis on sketching than any book on market.

® Thoroughly covers basic descriptive geometry, vector ge-
ometry, and geometry for the construction of engineering
charts.

® Descriptive geometry material is integrated with projec-
tion so that neither stands out as a Separate entity.

® Stresses solution of engineering problems.

® Specifically slanted at design, development and manage-~
ment, rather than toward preparation of drawings by per-
sons expecting to devote much of their lifetime comparing
drawings for use in the shop.

® E-ok can easily be covered in one semester,

® Many problems and illustrations show and use the new two-
Place decimal system for dimensioning.

® Not a revision of “Fundamentals of Engineering Drawing”
but a completely new book. Above, 3rd edition, will be con-
tinued on our list,

® Author has continued touse same approach and same clear
character of writing that has characterized his other book.
Aim has been to present material in such a way that stu-
dent can understand material and will enjoy reading the
texthook.

6" x9” . approx. 608 pages . to be Published Feb., 1957
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TECHNICAL HANDBOOK

i

| PRENTICE-HALL, INC, E;Iglewoocz Cllfj(f, New ]erjc_y | |

by ALBERT L. HOAG and DONALD G. McNEESE,

This new text is divided into
five sections. PartIcontains
basic fundamentals and for-

“mulae of general application

in engineering and physics,
arranged alphabetically.
Formula derivations and ap-
plication explanations are
omitted, Part I contains
tables covering more gen-
eral data used in different
fields. PartIIl contains com-
prehensive list of equiva-
lents or conversion factors
arranged alphabetically.

_5”X7%’ .

ELEMENTS OF

approx, 384 pages -

both of University of Washington

PartIV lists the fundamental
operation in mathematical
computations ranging from
arithmetic.to the calculus,
Part V contains mathemati-
cal tables generally used in
engineering and other tech-
nical fields, Because of the
advance in technical fields,
handbooks have been expand-
ed to the point where they
are large, unwieldy, and ex-
pensive., This one is com-
pact, short, inexpensive.

to be Published Jan., 1957

DESCRIPTIVE GEOMETRY

Part I, Text;
Part II, Problems

Hereis a new text that gives
your student the advantages
of having before him, on the
same page, or on a facing

page, both the text material

and the appropriate illustra-
tion. The text and the prob-
lems can be used together,
separately, or with any other
workbook or text on the mar-
ket. OUTSTANDING FEA-
TURES: covers direct ap-

8" x 11* -

74 pages (text) -

by LEWIS O. JOHNSON and IRWIN WLADAVER,

both of New York University

proach only ... is especially
prepared for use in depart-
ments where amount of time
alloted to Descriptive Ge-
ometry has been reduced...
combined set offers the most
inexpensive set of problems,
text material on the market.
Nlustrations, used at New
York University for many
yvears, are exceptionally
large and beautifully done.

Published, 1953
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TECHNICAL
DESCRIPTIVE GEOMETRY

by WILLIAM E. STREET, Professor and Head of the Engi-
neering Drawing Department, Texas Agricultural and Me-
chanical College

This incisive text develops the draftsman’s approach to
obtaining the size, shape and position of every detail of
structures and machines. It makes free use of problems and
illustrations which emphasize the ptinciples of descriptive
geometty as applied to all branches of engineering.

all problems and developments follow onme of the three
methods used in industry for laying out flat patterns or
developments for sheet metal work~the parallel-line method,
the radial-line method and the triangulation method, Through-
out the text, the close correlation with industrial drawing
practices prepares the student for the transition from class-
room to industrial work. ' :

Contents: Projections; Primary Auxiliary Views; Successive
Auxiliary Views; Revolutions; Shades and Shadows; Force
Diagrams and Loaded Struciures.

1948 . 179 pages $4.25

ENGINEERING
DESCRIPTIVE

TECHNICAL DESCRIPTIVE
GEOMETRY PROBLEMS

by WILLIAM E. STREET, Texas Agricultural and Mechanical College;
CONMER C. PERRYMAN, Texas Technological College; and JOHN G.
MACGUIRE, Texas Agricultural and Mechanical Collede

" Designed to accompany Professor Street’s Technical Descriptive

Geometry, this manual is nevertheless organized so that it can-be used
in conjunction with any standard descriptive geometry textbook. The
solutions follow accepted industrial drafting prectice. Many of the
problems were supplied by industry. Completion type ptoblems save
instructor and student a great deal of time on layout work.

Contents: Projection; Primary Auxiliary Views; Successive Auxiliary
Views; Revolutions; Developments; Intersections; Perspective; Shades
and Shadows; Force Diagrams and Loaded Structures.

1947 79 pages $3.50

GEOMETRY

by CHARLES ELMER ROWE and JAMES DORR Mc-
FARLAND, Both of the University of Texas

This Second Edition, under the co-authorship of two
educators who have worked together on descriptive
geometry for over a quarter of a century, emphasizes
practical engineering applications. Over half the prob-
lems are shown in layout form. The direct method of
descriptive geometry emphasized in this text has dis-
tinct. advantages over the older or “Mongean method.”
Students show more interest in their work, leam a
greater number of practical applications, and acquire
a more usable understanding of the subject.

1953 352 pages 34.25

120 Alexander Sireet
Princeton, New Jersey

VAN NOSTRAND




unigque text of importance

e

practising engineers

ENMGINEERING

by FRANK ZOZZORA

THE UNIVERSITY OF DELAWARE

DRAWING

369 pages + 82 x11 -

This outstanding text on engineering drawing offers a
realistic approach to the teacher’s problems, the student’s
needs, and the requirements of industry. Tt is specifically
designed to present the essentials of the course in a short,
concise manner,

FOR THE STUDENT it provides the fundamentals of
engineering drawing without requiring bim to learn
specialized details and techniques that will prove
of little value in his professional carecer.

FOR THE TEACHER i1 ofiers the opportunity Lo cover
comprehensively the essentials of the subject in the
limited time allotted in the preseul-day curtailed
curriculum.

FOR THE PRACTICING ENGINEER it affords an in-

valuable reference for review of basic procedures.

ENGINEERING DRAWING
PROBLEMS

Keyed to ZOZZORA’S
ENGINEERING DRAWING
72 pages ... $3.75

650 illustrations * $5.50
CONCISE TREATMENT

The chapters and topics are carefully selected and arranged
iu & sequence that leads to easy progress in the study of the
subject. No attempt is made to cover in detail the specialized
fields of architectural drawing, aircraft drawing, jigs and fix-
tures, charts, graphs, perspective, and illusiration. A detailed
appendix is iucluded containing tables and design information
on commonly used fastening devices, on the classification of
fits, and on other related matters, There is also aun extensive
bibliography of texts, pamphlets, and ASA Staundards, and a
comprehensive list of visual aids that may he used to supple-
meut classroom lectures.

OUTSTANDING ILLUSTRATIONS

The 650 carefully annotated illustrations make this book an
extremely teachable text. The liberal use of attractive pic-
torials side by side with corresponding orthographic views aid
the student in visualizing three-dimensional relationships.
Many helpful notes on the illustrations guide the thinking
of the student to a clear wuderstanding of the problem,

The work sheets in this hook are directly keyed to Zozzora's
textbook; however, the material can be used in conjunction
with any other standard text on the subjeet.

The plates offered arc of a sufficient number and variety to
cover the fundamental prineiples of the regular course work.
Supplementary problems may be assigned from the text nsed.

Lettering plates are placed at the front of the book, because
of the importanee of the subject in the preparation of accept-
able drawings. Problems are carefully selected to aequaint
the student with the necessary basic rules and conventions,
and are arranged according to the most widely accepted
method used in teaching the subjeet matter. The various kinds
of paper generally employed in industrial usage are nsed so
that the student may become familiar with the particular con-
ditions presented when called to work on eross section, trac-
ing, or opaque papers.

Instructions and text references are printed in the margin of
each sheet for ready reading. To aid the student in visualiz-
ing the objects many problems arc shown pictorially. Wh::re
a problem entails demonstration of only one or two lparnmg
points it is presented as a partial layeut to save extra time,
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Other outstanding McGRAW-HILL Books. ..

TECHNICAL DESCRIPTIVE GEOMETRY APPLIED DESCRIPTIVE GEOMETRY

New Second Edition
By B. LEEGHTON WELLMAN, Worcester Polytechnic Institute.

Provides students and industrial draftsmen with a complete,
modern ireatment of the important subject of descriptive
geometry. The boolc covers the subject thoroughly, beginning
with the most elementary concepts and progressing by casy
stages to the complex intersection and development problems
found in modern applications. The whole approach to the
subject is unique. The entire subject is simply and logically
developed without reference to imaginary planes and projec-
tions by classifying all views as “adjacent” and “related” and
emphasizing the direction of sight for each view.

By FRANK W. WARNER, University of Washington. Fourth
Edition. 247 pages, $4.50

Application is the keynote of this text designed to teach
clearly and simply, by the direct method, the few fundamental
principles of descriptive geometry, and to show their applica-
tion to engineering problems. A large and varied collection
of problems with engineering data and terms gives the student
considerable practice in applying the principles. Many of the
problems are taken directly from commercial jobs, giving the
student stimulating introduction to a reallife applieation.

APPLIED DESCRIPTIVE GEOMETRY
Problem Layouts for Technical Deseriptive PROBLEM BOOK

New Second Edition

Geometry
By B. LEIGHTON WELLMAN.

PRACTICAL DESCRIPTIVE GEOMETRY

By HIRAM E, GRANT, Washington University. 253 pages,
$4.75

Correlates and integrates theory and practice instead of con-
sidering each as a special entity, The direct method is em-
ployed as the best way to solve practical problems, where the
typical theoretical approach often makes solution difficult.
Accuracy as a vital part of drafting is dealt with in a separate
chapter, and frequent reference to this chapter and emphasis
on the importance of accuracy make the student conscious of
his duty to keep inaceuracies to a minimum,

PRACTICAL DESCRIPTIVE GEOMETRY—
Alternate Edition

410 pages, $5.25...thc same as the regular edition, with 925
problems added, made up of 405 theoretical problems and
520 practical problems.

PRACTICAL DESCRIPTIVE
GEOMETRY PROBLEMS
A Problem Book and Answer Booklet.
Available from Professor Hiram E. Groni
Dept. of Engineering Drawing
Washington University
St. Louis 5, Missouri

%/
. 4

R COPIES ON APPROVAL

McGRAW-HIL

By FRANK M. WARNER and CLARENCE E. DOUGLASS, Uni-
versity of Washington. 63 pages, $3.75

Saves time in layout work, enabling the completion of many
more problems. Covers all the pointline plane principles and
most of the curved surface principles that are ever needed in
engineering practice.

GEOMETRY OF ENGINEERING DRAWING

By GEORGE J. HOOD, University of Kansas. Third Edition,
365 pages, $5.00

The first text to introdnce the “direct methad” of teaching
descriptive geometry. Basic theory and principles of the rela-
tions between adjacent views, and of the geometrical relations
between the elements of structures are explained. Essential
techniques also are explained, rules avoided, and the need
for visualization continnally stressed. :

PROCBLEM SHEETS

Coordinate problem sheets providing means for locating the
given data of the problems quickly and accurately. $3.50 per
set.

BLUEPRINT WALL CHARTS

Enlarged illustrations of selected figures from the text pre-
pared in the form of blueprint wall charts—3 feet square.'Send
directly to the Bruning Company, Kansas City, Missouri.

L BOOK COMPANY, INC.

330 WEST 42nd STREET NEW YORK 386, NEW YORK
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Now Avatilable for Yom;"Use .
A Sound-Color Film On Optical Tooling

rofessors and instructors of engi-
Pneering drawing and tool design fully
recognize their students’ need for keep-
ing abreast of contemporary develop-
ments in jig and fixture design. One of
these important developments is optical
tooling, the relatively new method of
measuring, aligning, and positioning
which has gained wide acceptance in the
engineering and manufacturing fields.

As part of its service to the engineer-
ing profession, the Charles Bruning
Company has produced a non-
commercial, 35-minute sound film in full
color which gives a concise, realistic ex-
planation of the theory, principles, and
actual shop practice of optical tooling.
It is presented in a manner which en-
ables the viewer to visualize how this
new method is applied to engineering
problems and how it affects tool design

—all the way from erecting jigs, fixtures,
and assembly structures, to checking
and maintaining their accuracy right on
the job with optical tooling instruments
and tooling bars. '

This new 16 mm, film offers in cap-
sule form a ‘“‘short course” on optical
tooling that will not drain the already
limited time of the professional instruc-
tor in engineering drawing and tool de-
sign. The film is available without cost
or obligation to accredited engineering
colleges, schools, and associations in the
United States and Canada.

For putting your students “in the pic-
ture’” on the basic story and latest ad-
vances in the increasingly important
subject of optical tooling, write the Edu-
cational Liaison Department, Charles
Bruning Company, Inc., to schedule
your class for a showing of this new film.

CBRUNING CHARLES BRUNING COMPANY * INC

4700 Montrose Avenue ° Chicago 41, IHlinois




It sets the standard of excellence as the choice of the
world’s most famous and most exacting craftsmen —
there simply isn’t any ‘‘equivalent” or “just as good”’
when it éomes to drawing inks. So it pays to be specific

when you ask bids or issue requisitions, Write:

the

basic

art

American Drawing Inks
NO SUBSTITUTE

And when your order arrives to be checked,
be sure that every bottle bears the well-
known Higgins label. It's your very best guar-

antee that you have the very best.

QOur 76th Year

HIGGHIS INK GO, ING. RROOKLYN. NEVY YORK




Congractulations to

on its 20th Anniversary

THE RONALD PRESS COMPANY
15 East 26th Street, New York 10




Ronald Publications

Basic Engineering Drawing

WILLIAM WIRT TURNER, University of Notre Dame; CARSON P. BUCK,
Syracuse University; and HUGH P. ACKERT, University of Notre Dame

INTRODUCES students to all the basic principles of engi-
neering drawing, descriptive geometry, and machine drawing.
Written to fill a widely recognized need for a course inte-
grating these subjects, it is at the same time flexible enough
to be used by instructors whose teaching needs cover only
one of these fields, The presentation of all three phases of
engineering drawing assumes no previous knowledge of the
subject on the part of the student. Chapters devoted to ma-

Integrated Problems in

chine drawing are concerned with the application of drawing
theory and ptactice, in keeping with the latest recommenda-
tions of the American Standards Association. The treatment
of pictorial drawing is comprehensive and contains many
innovations. “Well organized, well illustrated, well written.”
_—W. A. WOLFE, University of British Columbia.

563 ills.

26 tables 669 puges

Engineering Drawing and Descriptive Geometry

WILLIAM WIRT TURNER

SPECIFICALLY DESIGNED for use with Basic Engineering
Drawing is this series of explicit, detailed problems covering
the fundamentals of the three integrated fields. From the
ontset, simple orthographic projection is regarded from the
point of view of descriptive geometry. Basic theory is first

presented, followed by the various phases of drawing in their
natural sequence. Contains 83 problem layouts and 16 prac-
tice sheets, 8% x 11, with clear instructions.

‘

Teachet’s Manual avajlable.

Descriptive Geometry—a pictorial Approach

HAROLD BARTLETT HOWE, Rensselaer Polytedimic Institute

THIS TEXTBOOK, combining the pictorial approach with the
direct method, provides & clear-cut way to present descrip-
tive geometry. The method used stimulates student capacity
to perceive and visualize; facilitates mastery of principles;
and insures a broad coverage of the subject. The ability to
sketch is gradually built up by progressing from simple funda-
mentals to mote complicated combinations. Special emphasis
is placed on vectors and their use in finding stresses in

planar and non-coplanar structures and for the representation
of moments. Throughout the texts, theories are applied to
the solution of practical problems. All projects are complete
with drawings and explanations, on single or facing pages.
“Well written— covers the subject in a very satisfactory
manner?—C. H. SPRINGER, University of [llinois.

328 ills. 332 puges

Problems for Descriptive Geometry

also by HAROLD BARTLETT HOWE

THIS PRACTICAL WORKBOOK contains a wide selection
of theoretical and applied probiems drawn from engineering
situations and provides a valuable supplement to Howe's
outstanding textbook, The pictorial approach used through-
out stimulates student interest, and gives a firmer, guicker

grasp of fundamentals. The liberal use of sketches helps
him see and record space relationships and arrangements
as preparatory steps to orthographic rendering. Includes
77 layout and illustration sheets, 9y x 11, with directions
for student use.

SM& Ruie Prﬂmems—Wﬂh Operational Instructions

PHILIP J. POTTER, EDWARD O. JONES, JR.,

and

ELOYD S. SMLTH—all of Alabama Polytechnic Institute

JUST PUBLISHED. Designed to be used as an essential
adjunct to courses in the slide rule, this new book provides
a large number of problems for student solution. The many
problems included eliminate any need of repetition for
several ‘terms. Preceding the problems are nine short text
sections on slide mle operations, with numerous example

problems. A section on dimensional analysis has been in-

cluded because of the importance of this topic in engineering.

Problems are grouped in the same order in which the tech-

niques have been explained in the text. Perforated sheets

facilitate assignment of homework, Teacher’sManual available.
191 pages

THE RONALD PRESS COMPANY-15 East 26th Street, New York 10
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TWENTY YEARS HAVE PASSED

Is it really twenty years? Yes, it must be, for a
whole new generation of students and of teachers, too,
has entered our classrooms since 1936, the year the
JOURNAL OF ENGINEERING DRAWING was born
and delivered. Just when was it conceived and who
fathered the infant? The progenitors themselves re-
veal the details in the pages that follow.

But there are many things they won’t tell us. We
shall never know the despair of the earliest editors
(although it’s true that even the more recent editors
- suffer the same malady) when it came time to make
up an issue and there weren’t enough papers to print.
We shall never know how worried were the early ¢ir-
culation managers and treasurers when subscribers
neglected to renew their subscriptions. And we shall
never know the gnawing concern of the early advertis-
ing managers when advertisers delayed sending in
their space reservations — and then the relief when

contracts arrived and the delight when a new adver-
tiser or two came through.

The first Publication Committee was made up of
Professor Frederic G. Higbee, Professor John M.
Russ, and Dr. Clair V. Mann. All of them have con-
tributed to this issue, as they have to many issues in
the past, but this time to commemorate the twentieth
anniversary of the JOURNAL, To this triumvirate
the Division of Engineering Drawing and Descriptive
Geometry owes a great debt. With each issue, part of
the debt is repaid. But strangely enough, the prin-
ciple always remains the same: Higbee, Russ, and
Mann will feel amply repaid as long as the interest
remains high.

In this way, the members of the Division express
their thanks to Professors Higbee, Russ, and Mann,
and to unnamed others for their pioneering struggles
in bringing the JOURNAL to life, And also thanks to
the many editors, circulation managers, and adver-
tising managers who followed during the twenty years
since the first issue in 1936.

And let’s not forget the editor who is going to have
the exhilarating task of writing an editorial something
like this one in 1976 — twenty years from now!

FRONTISPIECE

The frontispiece facing this page is the work of
Professor O. M. Stone, of The Case Institute of Tech-
nology. Professor Stone has caught exactly the right
tone and spirit in his magnificent drawing.

Speaking for the Division, the editor expresses
gratitude to Professor Stone for the many hours of
painstaking work that followed the original inspiration.

THE SUMMER SCHOOL

The Drawing Division Saummer School at Ames last
June is now part of the history of our Division. Con-
gratulations to the officers for a well planned program
and thanks to Professor J. 8. Rising and his staff at
Iowa State College for exemplary hospitality.

Two papers in this issue deal with certain aspects
of the event. We trust that the motives of the writers
will not be construed as derogatory criticism pointed
at any individual. We trust that their motives will be
understood rather to be attempts to improve future
summer schools and to make them more meaningful.

OUR ADVERTISERS

Some of our advertisers have been with us since our
very first issue. Some have joined us only recently; for
example, today we welcome three new advertisers to
our select company. Because of their loyalty to us —
and ours to them — it is possible for us to put out the
kind of magazine we have. X our meager Latin does not
betray us: “Haec olim meminisse juavit.”
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The Birth of the Journal of Engineering Drawing

(A Letter to the Edifor)

By Clair ¥. Mann*

505 East 6th Street
Rolla, Missouri
August 17, 1956

Dear Professor Wladaver:

It is a keen delight to me to learn from your letter
that the JOURNAL will commemorate its twentieth
anniversary in November. A delight, also, that BOTH
“of us -~ the JOURNAL and myself — have survived the
years between. How thankful I am, too, that the two
other members of that “First” publication staff of the
JOURNAL’s first year still survive — Fred G. Higbee,
and John Russ. The JOURNAL was the very first one
of its kind — a8 the Drawing Division was in its turn
the FIRST of the DIVISIONS of the old “S.P.E.E.” —
now the “A.S8.E.E.” And throughout these twenty years
the Journal has been “tops” in every way — in appear-
ance, make-up, content, staff. Let me voice my fer-
vent prayer that the JOURNAL will go on for many,
many useful years, to keep the drawing teachers on
their toes and up-to-date in all that is new and good
in their field, and in the fields with which they do and
should come in contact.

I can’t think of “beginnings” of the JOURNAL apart
from names of those “Drawing Giants” of the 1920°s
and 1930’s on whose work and shoulders the Drawing
Division and its JOURNAL rested.

... Thomas E. French, dean of them all, now =zt rest.
... H. H. Jordan and R. P. Hoelscher ... Fred G.
Higbee ... Harry McCully, Farnham ... Hood ... Warner
... Tozer ... Rising ... Russ ... Porter ... there were
s0 many more!l What GENTLEMEN they were — and
what MATES they had ... Mesdames Higbee, Hoelscher,
Jordan, Rising, Porter, Hood, McCully ... and my own
“Bonita,” who is going to celebrate our 50th wedding
anniversary on August 29th here in Rolla!

It was in the old “Society for Promotion of Engi-
neering Education” (SPEE, now ASEE) that I “got my
start” with the Drawing Division and the JOURNAL.

A bit of background is interesting, I think, for out of

it came our JOURNAL, and all those “tests” that are
now universally used in drawing and other engineering
departments.

The year 1922 was when the idea of the great “study
of engineering education” originated in the SPEE. All
engineering colleges of the land were asked to assem-
ble all pertinent facts concerning their schools and
their graduates and faculty. I was made chairman at
Missouri School of Mines ~ and we certainly “plowed
the ground.” But for that investigation, T would today

*Dr, Mann was one of the members of the original Pub-
lication Committee, 1936.

probably be a professor of civil engineering some-
where — would have left DRAWING. But the “Iowa
Placement Tests,” originated by Professors Stoddard
and Seashore, were sent out on trial. These tests
covered most college subjects — but DRAWING was
left out. I thought I saw an opportunity to do some
original, new work, in a most worth while field — mak-
ing up tests in many engineering lines — drawing and
descript particularly. It worked ocut that way! I _
cocked up an “Engineering Drawing Placement Test”

— and, by George! it “picked” the potential engineer
and successful engineering student fully as well as did
the whole battery of Iowa tests — which was something!

For some reason, in making up its general outline
for the great study of engineering education, the head
staff left out the matter of “what degrees are held by
engineering teachers” -- in engineering proper — in
the allied sciences (physics, chemistry) — in math
-- in English — in economics —~ in the social and eco-
nomic fields. I discovered this omission, got catalogs
from 143 colleges and made that study — for 5,000
engineering teachers. When the national staff heard of
it, they sent a wire asking me to “rush” the study to
them. This was in May of 1925. Our college head, Dr.
Fulton, then said I had to attend the SPEE meeting at
Schnectady, N. Y. — which I did. You cannot possibly
know how high my head was in the clouds when the
eminent Professor Scott, of Yale (top managar for the
national study) and Professor H. P. Hammond (Asst.
Director of Investigations) grabbed me by the arms,
one on each side, and walked me about the campus of
Union College! In the general session, Dean A. A.
Potter called me up from the audience and insisted
that I should tell something about our “study of de-
grees.” (Since that date, so many of our deans and
head professors have rushed to get “doctoral” degrees
in engineering!)

The whole point of this is — that in the session
which followed, I was elected to membership on the
SPEE Council! And this was the First session of
SPEE I had ever attended. That is how I happened to
be chosen to go with Prof. Tom French to the Council,
three years later, to plead for the Council’s permis-
sion to establish the Drawing Division. My being a
member of the Council was presumed to carry some
weight. ‘

We next met at Iowa City in 1926. There was as
yet no formal organization of the drawing teachers —
-- in fact, they met with the machine design men. Tom
French presided. There were fifteen or twenty pres-
ent — not too much interest. Higbee was the host.

I do not recall the 1927 session — think I did not
attend. But the fall of 18926, my “boss,” in conference
about my chances of doing graduate work in the line of
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testing, said, “Mann, if ever you are going after a
Ph.D., do it now —- and 'l help you.” He took me with
him to an important session of the SPEE deans at
Washington, D.C. — then said, “Professor Mann, be-
fore you go back to Rolla, you go up to Columbia Uni-
versity, New York and see Dean Leonard of the Col-
lege of Education. I think he can fix a program for
you.” 1 went, and a program was arranged. ... But, on
the road home, I stopped off at Michigan, and before

I knew it, the graduate dean, encouraged by the emi-
nent Dean Colley (on the SPEE Council with me) had
not only a program ready, but on the spot chose my
supervising committee! They were wonderful {o me,
and I think it’s worth telling!

I got back to Rolla, head in the skies. But when I
looked at my purse, I couldn’t figure out just how 1
would keep my family alive at Rolla and pay the ex-
penses of the graduate program.

Somehow Fred Highee and Tom French became
curioug to know just what sort of a game we were
playing down at Rolla — and Fred came down to see.
When he heard what my predicament was — he did one
of the most wonderful things any man ever did for an-
other. ... “T’lI fix it for you, Mann — you just give me
your dope, then wait.” He DID fix it with Deans Wil-
liams, Packer, Seashore — and by June of 1928 1 was
a graduate student at Iowa, in “Engineering Education,”
all my research properly evaluated and credited, on
my way to a Ph.D., and sending my family part of a
liberal teaching stipend Prof. Highee arranged for in
his department. My Ph.D. was conferred in June of
1929 ... everlasting thanks to Fred G. Higbee and the
Iowa staff. No graduate student anywhere ever was
shown the courtesy and given the chance to “do it”
that I was at Towa. Dr. George D. Stoddard was in
immediate supervision of my work, under graduate
Dean Seashore. Deans Packer and Williams also super
vised my program. WHAT A YEAR!

Now this whole business of the national study of
engineering education was strong in the college air
—in this program of which I have just spoken. The
late Dr. William E. Wickenden came to take a very
deep personal interest in the thing 1 was trying to do
— with tests, with tests and study of the power to
visualize. My files contain many of the finest of letters
from him. He even came to Rolla to visit me and my
department — and so did Dr. Hammond. ... Therefore
it was no wonder that Fred Higbee, Tom French and
I planned to go to Chapel Hill, North Carolina, for the
1928 (June) meeting of SPEE. WE HAD BUSINESS TO
DO! ... Iread two papers, both reprinted in the gen-
eral Tournal of Engineering Education. The firstwason
«placement Tests,” andbefore the general session. The
second was a digest of what we had done intesting in the

-« drawing” field, and that was before the drawing teachers.

On the way to Chapel Hill, on the train, we were in
session as a group of teachers; somebody had typed
up the “incorporation papers”. I recall that I made
the motion that we do now crganize as a division of
the SPEE”. It was adopted. Tom French and I were
delegated to appear before the SPEE Council and ask
that the “Division” be recognized and approved — and
as I was a member of the Council, as I have said, we

were able to overcome the objections raised by other
members — and we had come through with the birth
of the Drawing Divisionl

But now for the TOURNAL. ... By attending this
meeting, I had missed a very important “quiz” at
Iowa U. ... managed to think up the right answer in
the Iast 30 seconds of the hour!

Prof. Higbee and I had talked some of the need for
a “medium of exchange of ideas” among the drawing
people. In those first days, there seemed to be two
or three very closely knit “cliques” or “groups”

-- and this was because each group contained authors
of competing drawing or descript texts. “Mediums
of Exchange” did not sound too good to some of these
authors, at the first. However, let me now insert a
paragraph I find in a letter I wrote home to my fam-
ily from Iowa City on October 2, 1928 — and I quote
it verbatim:

«pyof. French writes me in reply to my sugges-
tion that the Drawing Departments try to publish and
circulate among themselves an eight or ten page
monthly magazine, in which we publish results of
our researches. He likes the idea. ... When'I spoke
of it to Higbee, he smiled a bit, then said, “CALLIT
THE TEE-SQUARE”. That would be fun! T wouldn’t
wonder if the idea goes over. We might get McGraw-
Hill to print it, for they print French’'s Drawing
Text — and French thinks that, on my suggestion,
McGraw-Hill might print the magazine free of charge.”

1 guess that is where the first “geed” of the
JOURNAL OF ENGINEERING DRAWING popped up.
It lies here on a typed sheet on my desk, as 1 write.

But the idea was NOT an immediate “push-over.”
The idea lay dormant until that great Drawing meet-
ing at Madison, Wisconsin (University of Wisconsin)
in June of 1936. We had been through the great Sum-
mer Session of 1930, at Pittsburgh (Carnegie Institute
of Technology). Ideas too many to ignore were floating
around. The general “Journal” did not have room to
spare for our urgent “drawing” notions. There came
that historic session of the Drawing Division, now
firmly on its feet. We had banqueted — and gazed in
delight at the many beautiful Drawing Division ladies,
led by the queenly Mrs. Highee, as they joined us at
the banguet — all so coloriully and beautifully gowned!
And we had listened for a hilarious hour to more
«paul Bunyan” stories than I ever found in any book.
We were ready for a big step.

I think, as I recall it, that I leaned over to Prof.
Higbee, and urged him to get up and propose the
“horning” of the TOURNAL. With or without my urg-
ing, Higbee got to his feet, moved the “borning”

_ and the child was in our arms! Higbee was named
chairman, John Russ and I the associates on the
TOURNAL’s first publication committee. My files
are hidden somewhere about the house — I have
recently built a new home at 506 East 6th Street,
Rolla — come and see us, all of you at the Drawing
Division! ... But for that reason I can’t scan and
comment on the first issue. In due process of time 1
became chairman of the publication committee — which
was a top honor among the many fine things life has
brought to me.
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What do I say of the years that intervene? So filled
with precious memories of the finest of friends who
made up the Drawing Division. ... I seem to recall
that the mid-year sessions of the Division were
_started when I was Chairman of the Division — be-
ginning with the 1938 session at Texas A & M, Bryan
-- or was it the 1939 session at Penn State? ... Any-
way, those mid-year sessions have proved to be most
instructive and valuable. ... And the “Division” has
gone on, without some of its former top leaders
(French and McCully and others) who have either re-
tired, or have left for their eternal rest. I think
there never were, anywhere, a finer “bunch” of men
-~ and so many of them who back there were “young”
— now the “veterans” — like Svensen, Aakhus, Street,
Hill, Rising, Tozer, Griswold, Howe, Wladaver ...
well, just consult the roll of the Division itself! And
I won’t forget Northrup, from whose hand I took the
tiny gavel at the Division’s 25th anniversary at
IMinois!

I must close. I have not words to say what I have
missed these last ten years, since I left the Drawing
field, and quit attending the Division’s meetings! My
days and hands have been full, I fought hard that our
beloved School of Mines might have a half-million
dollar mechanical laboratory building — and with it an
end to the restrictive policy that had hampered it for
fifty years. I served with delight as resident engineer
(1949-51) on our three-quarter million dollar county
hospital here in Rolla — and what a jo¥ to watch as it

ministers to the bruises and diseases of stricken fel-
low men — or brings new-born babes into the old
world! ... From 1951 to now I have served as county
highway engineer and county surveyor — and in both
have the satisfaction of being abhle to change old “rule
of thumb” methods into modern engineering procedures.
I have been busy as a swarm of bees in June — but so
very happy. ... And as a side issue, with wife Bonita,
... we had a five-year broadcasting program featuring
our local history story on our local radio station.
And right now we are launching one of those “beard-
growing” Centennials for our Phelps County, Missouri
— and our radio broadcast stories will be the founda-
tion for our “Centennial Book” (of which I am the edi-
tor-in-chief and also of our Centennial Pageant!

There is a great, warm chamber in my heart —
filled with precious memories of all of you whom I
knew. May God bless you, keep your eyes high among
the stars, and your feet planted solidly on good old
America’s fertile soil! And a mail sack of letters
from some of you who could write them would be so
fine to receive!

With utmost high regard and affection, I am

Yours most sincerely,

CLAIR V. MANN.

Twenty Years Ago

By Frederic G. Highee*

State University of lowa

In June 1936, four or five or us sitting around a con-
ference table at the Madison Engineering Drawing
Summer School agreed that the Drawing Division did
not have adequate means of presenting and preserving
the vast bulk of ideas being anmually presented.

The result was the establishment of the .TOURNQ
OF ENGINEERING DRAWING.

We — and being a member of the original editorial
board, I am able to use an editorial “we” — then had

*Professor Highee was Chairman of the first Publication
Committee, 1936, Professor Highee was the recipient of
the A.S.E.E. Engineering Drawing Distinguished Service
Award in 1950, the first year in which the Award was made.

no funds whatever; we had no advertisers; we had no
store of copy to draw from. We had merely a convic-
tion that a “Journal of Engineering Drawing” would be
a good thing for the Division and that we could some-
how make a go of it.

We — and now I am speaking for all of us — are
exceedingly proud that the JOURNAL, now entering its
majority, has been so successful — successful beyond
the dreams of its founders. Like the Engineering
Drawing Division itself our JOURNAL has set a pat-
tern — has pioneered in an unexplored area of journal-
ism in a distinctive and creditahle fashion. And best
of all it has done so, while at the same time it has
stood squarely on its own financial legs!

IF YOU DISAGREE

If you disagree with something you read in the JOURNAL OF ENGINEERING DRAWING,
don’t take it out on your students. Write your objections down and send them in to the editor.
Controversy is a good thing, they say, especially for our circulation!

The fact is, if we had had a letter from you it might have been in this very spot in place
of this innocuous effusion, otherwise known as a stuffer or filler.
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Twenty Years Later

By John M. Russ*

Stote University of lown

Yellowstone National Park
August 16, 1956

Your editor has asked me to comment on my articles
in the JOURNAL OF ENGINEERING DRAWING of twenty
years ago.

Now that the fishing is getting tougher -- I had to cast
the second time this morning before I took my first fish
—-I'11 take some precious time to confirm the indict-
ment that I am an Ole Timer.

I do not think I would change a word or phrase if I
were to re-write those same papers teday. I do not
have them with me — but I think [ remember my class-
room philosophy of years ago. Time, observation of
my old students since graduation, and the trend and

*Professor Russ was one of the members of the original
Publication Commiitee, 1936.

progress of the engineering profession, have all com-
bined to fix more firmly than ever, my opinion that
Engineering Drawing (call it Graphics if you have to )]
ig the most basic vehicle in the engineering curriculum
for teaching ENGINEERING THINKING; The many
detailed disciplines of the drawing board should not be
neglected or overlooked, lest the student’s “vehicle”
will limp home on a flat tire.

.

An Expression of Appreciation

By Frank A. Heacock*

Princeton University

On the occasion of its twentieth anniversary the
JOURNAL OF ENGINEERING DRAWING merits an ex-
pression of appreciation for its valuable service to the
Drawing Division and for its noteworthy success as an
educational magazine dedicated to the interests of a
particular group of readers.

For twenty years the JOURNAL OF ENGINEERING
DRAWING has grown in stature and improved the
guality of its published material. In recognition of this
growth and progress we congratulate all of the editors
and members of its business staff who have so gener-

*Professor Heacock joined the Publication Committee

in October, 1937.

ously given the JOURNAL their time, skillful effort,
and good management, in addition to their regular
duties as teachers of drawing and descriptive geo-
metry.

The interesting articles and illustrations published
in the TOURNAL cover various forms of graphic ex-
pression and many useful applications of graphic meth-
ods. All of this material is effectively and attractively
presented. Much credit is due the circulation and ad-
‘vertising managers who have made the JOURNAL a
self-supporting business enterprise. The Drawing
Division is justly proud of the TOURNAL OF ENGI-
NEERING DRAWING.

ANYBODY KNOW?

In the February ‘56 JOURNAL we posed a problem.
No one has sent in a solution, graphical or analytical.
The problem was:

The sum of the angles Alpha, Beta, and Gamma,
which a straight line makes respectively with the top,
front, and profile planes varies between what limits ?

The TOURNAL OF ENGINEERING DRAWING is
constantly searching for material suitable for publica-
tion. If you have any reservations about the suitability
of your idzas for JOURNAL readers, put your ideas
into writing and send them along for the editorial board
to judge. Every comrnunication will be acknowledged
promptly with appropriate comments.
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Twenty Years After

Ey Justus Rising*

Purdue University

If someone had told me twenty years ago that his-
tory repeats itself every ten years, I would not have
believed it. But the record speaks for itself.

In 13386, the second issue of the JOURNAL OF ENGI-

NEERING DRAWING contained an article** describing .

“The Ideal Drawing Room.” The Proceedings of the
1946 Summer School for Engineering Drawing Teachers
contains an article, “Physical Plant and Equipment for
the Instructional Drafting Room” supplemented by ex-
cellent discussions by Professor W. W. Preston and
Professor A. L. Thomas. And now, in 1956, here we
go again.

The presentations of 1936 and 1946 consisted to a
large extent of summaries of questionnaires received
from the members of the Drawing Division with many
of the radical and/or impractical proposals of 1936
improved or eliminated in 1946. Because time is not
available for another questionnaire, I, alone, am to
blame for what follows.

Since 1946, and especially in view of the adverse
treatment which engineering drawing is experiencing
on account of the Evaluation Report of 1955, it seems
to me that a comprehensive research program in engi-
neering drawing and related subjects is in order. This
research should undertake to determine objectively,
the contributions which adequate training in these sub-
jects makes to broad training in engineering; whether
it should be taught before, during, or after the fresh-
man year; and the best methods of instruction to pro-
vide the best training, in the least time, with the mini-
mum of effort by both student and instructor. The
ingtructional research program should provide for
variations in (1) course content; (2} order of presen-
tation of units of instruction; (3) class size; (4) meth-
ods of instruction; (5) the place the work occupies in
the curriculum; (6) perhaps other factors.

When I first began to cogitate on this research idea,
in order to provide complete flexibility of room ar-
rangement and class size, I envisioned a single large
drawing laboratory which could be divided into smaller
areas by means of accordion-type partitions with each
area completely equipped for use as a clagssroom in-
cluding, besides the drawing tables, recitation chairs,
blackboards, projection facilities, etc.; the large area
also to be equipped with all facilities for mass instruc -
tion of the entire laboratory at one time.

Present and prospective developments of closed
circuit TV for classroom use have made this concept
practically obsolete. A series of drawing rooms simi-
lar to those described by Professors Preston and
Thomas at the 1946 Summer School, each equipped

*Professor Rising was the recipient of the 1952 A.8.E.E.
Engineering Drawing Distinguished Service Award.
**Justus Rising was the author. (Ed. note}

with several standard TV receivers arranged for
closed circuit TV, would permit all of the procedures
adaptable to a large lecture room or large laboratory,
but with everyone having a seat on the front row. By
combining the small drawing rooms in groups of two,
three, or more, separable by accordion-type parti-
tions, studies on the effect of class size could be
made. TV presentations could be made with students
either in the recitation chairs or at the drawing tables
and the differences, if any, determined.

Some departments teaching other subjects which
make use of the traditional lecture method and have
recently constructed new lecture room facilities, are
advocating theater-type closed circuit TV, using large
screen television. It seems to me that a more sensible
plan would be to use a number of standard TV receivers
scattered throughout the lecture room so as to provide
each student with a front seat. Then, too, an equivalent
amount of standard eguipment will cost less than the
specially built facilities and the standard equipment
would probably require a smaller staff of experts for
its operation. Interruptions due to equipment failure
would be less serious because a defective unit could
be replaced by a spare one with little or no interrup-
tion of the lesson.

Since the publication of the Evaluation Report, it has
seemed to me that many administrators are reading
into it things that are not stated or even implied, and
overlocking things that are quite definitely expressed.
Professors Spencer and Vierck in their papers at the
1956 Summer School for Engineering Drawing Teachers
have presented excellent analyses of the place of
“Graphical Expression” in engineering education, and
I would recommend that every drawing teacher study
them ecarefully and use the facts there stated to defend
and improve the status of “Graphical Expression” as
one of the basic engineering sciences.

It will unguestionably be necessary to make some
changes in emphasis in our courses in “Graphical
Expression” in order to fit into the “new look” in
engineering education. Let us keep in mind as we
consider modifications in our course content and meth-
ods of presentation that we are trying to educate indi-
viduals and not to develop robots; that society is best
served by persons who are doing what they like and
are fitted to do, and who derive from their jobs the
personal satisfaction of accomplist ment as well as
financial remuneration; that in developing our educa-
tional procedures, sound engineering methods of
analysis and synthesis be followed —in other words,
that our program be designed to produce a desired
result and not to fit a preconceived procedure. Let us
be objective in our thinking and not base our decisions
on “judgment” which is often a reflection of whim
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and/or prejudice. Let us not be afraid to violate tra-
dition and not follow tradition for tradition’s sake.

President Van Mote of Clarkson College of Tech-
nology presented at Ames what, to me, is a very ex-
cellent paper on “The College Faculty Crisis — What
the Colleges can do.” He offers a very realistic, down-
to-earth digcussion of his topic and his paper merits
careful reading and consideration. I like especially
two quotations: —

1. “A good area to examine is that sacred cow — the
student-faculty ratio. It has long been held that the
college with the lowest student-faculty ratio was

_doing the best job. But is it? It is interesting to
see the gradual almost timid approach that educa-
tors are making in suggesting that this ratic prob-
lem be opened to scrutmy Yet more and more
are doing it.”

A dean writes, “I get the impression that quite a
few faculty members and even the whole depart-
ments subscribe to the idea that the more time they
spend with the student the better educational job
they do. As a result, contact hours go up and hence
more teachers are required. I feel that we can go a
considerable distance in the opposite direction and
do a better educational job on our students.”

President Mallot of Cornell writes in a recent arti-
cle, “I have never myself been sure that we are
correct in this academic hierarchy, in our worship
of very small classes under all conditions and for

all subjects.”

2. “I am proposing that education become financially
realistic and with eyes open to the economic facts
of life, and closed to tradition and custom, attempt
to practice what it prides itself in teaching.”

It is my understanding that education is a learning
activity, and only to a limited extent a teaching activity,

and that the teaching activity which is most effective is
that which guides and motivates as well as “instructs.”
Let us try to find the optimum number of contact hours
and the optimum class size,

The American standard of living and material pros-
perity are due in large degree to the application of new
and better tools and methods to the processes of pro-
duction with output per man-hour multiplied many
times and with increased financial returns to the pro-
ducers. If those who establish fundamental policy in
educational procedures would adopt even a part of the
industrialist’s attitude toward progress, the educational
output per-teacher-hour could be multiplied and sala-
ries increased accordingly. Audio-visual materials and
methods (including closed circuit TV) provide the tools;
progressive teachers will devise ways to use them with
maximum effectiveness. When output per teacher hour
has been doubled, salaries can be doubled without in-
creasing the salary budget. Limiting the educational
output per teacher hour and at the same time raising
salaries could ultimately increase the cost of education
to the point where society could not afford it.

Let us also be realistic about the educational facts of
life, I am a firm believer in the use of audio-visual
materials and methods wherever applicable as deter-
mined by objective criteria. In 1943, the Navy published
a booklet entitled, “More Learning in Less Time,” in
which the following statements appear:

“Tests show that students learn up to 35% more in a
given time,” and “Tests show that facts learned are
remembered up to 55% longer.”

Expressed graphically the first statement shows that
a four year curriculum can be completed in three years
(Fig. 1), or a five year curriculum can be completed in
less than four years (fig. 2). Expressed graphically,
the combined statements show that educational effec-
tiveness is doubled by the use of training aids (Fig. 3).
I wonder what the next ten years will show.
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Nearly 79, Always Busy, and Looking Ahead

(A Letter to the Editor)

By George J. Hood*

University of Kansas

1505 Crescent Road
Lawrence, Kansas
August 29, 1356

Dear Professor Wladaver:

Your letter of August 4 deserved a prompt answer.
But I have delayed with the vain hope that I might be
able to convince myself that I could find the time and
energy to meet your request.

One would think that a retired professor had oodles
of time, and should be thankful to have jobs assigned
him to keep him from going to seed. But instead, I
find myself rushed all of the time to try to do all of the
things that have to be done, and that can’t be put off
much longer. Always and for years I have been locking
ahead to the time when there would be plenty of leisure
to sit and do nothing, or even to sit and think. And yet,
at the same time fearing to reach a time when there
was nothing waiting to be done.

*Although it may seem incredible, some of the younger
members of the Drawing Division may not have met the
illustrious Professor George J. Hood. Professor Hood is the
author of a most widely accepted textbook in descriptive
geometry, in print over thirty years. He is credited with
attributing the name “direct method” to the modern system
of descriptive geometry, Professor Hood was the 1952
recipient of the A.8.E.E, Engineering Drawing Distinguished
Service Award, '

I believe that I appreciate some of the problems you
have to get the material necessary for each edition of
the JOURNAL OF ENGINEERING DRAWING, and I
would like to help. But what could I write that would be
of general interest to those who read the JOURNAL? I
don’t know and just now I have neither the time nor the
extra energy. Now, I am nearly 79, and again am in
good healith. Two months ago, I ended a stay of six
weeks in a hospital, and have a six-inch scar by which
to remember that experience. That is what kept me
from going to Ames, where I had planned to again meet
many old friends, and to become acquainted with the
younger teachers.

And so, although I would like to take advantage of
your offer if only I knew what would interest both the
older and the younger teachers. But this time I cannot
do the job.

I type my own. Cannot some of you get out a new
typewriter on which it is impossible to strike the
wrong key?

With best wishes to you and yours,

Wood,

If ever you come this way, be sure to look us up.
GIH

Engineering Drawing in Review

By Charles L. Skelley*

Vice President, The Dryden Press

and

Former National Treasurer of the A.S.E.E.

My earliest acquaintance with draftsmen and with
some of their problems dates back to the time when
the John Deere Company was making their first grain
binder. I was then a “tracer” and general flunky in the
experimental plant at East Moline, Illinois. The tempo
there was always allegretto. Frequently a casting

*Mr, Skelley’s experiences during more than forty years of
publishing technical books have given him a vast and affectionate
acquaintance among members of the Drawing Divieion, {Ed, Note)

would complete its life cycle from drawing board
through the pattern shop and foundry and end up on the
reject pile all in the same day — sometimes still warm
-- a victim of patent-infringement trouble. Between
the legal office and the pattern shop the approved blue-
print had managed somehow to sprout infringement
features. This always left me wondering a bit; my
correspondence-school drafting course was not too
strong on such mysteries.

In more recent years, my experience in college text-
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book publishing has given me a rather broad acquaint-

ance among teachers of engineering drawing, and it

has also given me a good point of vantage from which

to observe some of the changes that have taken place in

engineering drawing during the past quarter-century.
Now in 1956, when the JOURNAL OF ENGINEERING

DRAWING is celebrating its twentieth anniversary, per-

haps some observations of an “outsider” may not be

amiss. These twenty yearshave witnessedan extremely

interesting parade of ideas, trends, and attitudes in the

field of engineering drawing — and they have alsc seen
a lot of positive action and some reaction. Prominent
in this procession of the years has been the banner of
the many individuals who have been striving for a bet-
ter standardization of American drafting practices,
and following them have been changes in teaching
trends, of which perhaps the most noticeable has been
the increased swing towards integration of engineering
drawing and geometry. Boosters of simplified drafting
(Continued on Page 66)

Faculty Pen

By John M. Russ

The State University of lowa

(I wrote the following for the January 1945 issue of The
Towa Transit, our engineering stadent magazine. It is re-
printed here with permission, with the thought thai the philos-
ophy is interestingly sound, even perhaps inspirational, par-
ticularly to our current generation of younger teachers.}

I sometimes wonder if I ever will, and I sincerely
hope I never do, lose that thrill of anticipation with
which I walk into the classroom to meet a new class for
the first time. I doubt if any student has ever had any
idea of the many questions which are reaching for their
answers. I would like to tell you what is going on in my
mind behind those glances hither and yon over the group
assembled. This is difficult to do, principally because
of the variety and variance, as you shall see.

One question has to do with the very human search
for friendships. Many of my closest friends today were
first met at the moment we are now considering. Most
of them have graduated: successful in their profession,
family men, towers of strength and influence in their
civic and industrial communities. Momentarily, they
are scattered all over the world, but they find time to
write and to keep in touch. So, this is one question I am
gilently asking, as T meet you eye to eye, “Will it be
YOU?

Every man who has ever attended cne of my classes
has heard me imply, or quote from a distinguished col-
league: “Look well to your right and to your left. When
you graduate, neither of these men will be with you.”
How many of you, and who, will leave? And who will
carry on? And of those who leave, why, oh why, will it
be necessary? The actual difference is really very,
very small between the man who leaves at or before the
end of his first semester, and the man who graduates
with signal honors. That it happens at all, is one of the
tragedies of Life. Tt is frequently a matter of luck, or
a job at a living (studying) wage, or an accident or dis-
aster at home, or the application of just a wee more
intellectual stamina.

How many, and who, will blow up under pressure?
Perhaps during an exam in gpite of having carefully
learned the material. I use examinations copiously. To
ingquire? Yes, but more fundamentally as a teaching
vehicle! I capitalize heavily on the psychology of that

fearful word “Exam.” But why should it be fearful?
Why rather, should it not be a finger (faltering perhaps)
that wipes away the film of dust from the polished sur-
face of knowledge ? Why not think of examinations as
being slyly strewn stumbling blocks along your intellec-
tual path, that will eventually pave the way to future
highways? In industry, you know, every task will be an
exam. You don’t flunk on the job. You make good or
you are fired.

How many of you and which ones will it be, who will
plunge with ardor into extra-curricular activities?
Who of you will take advantage of the fact that this is
a UNIVERSITY campus, with its lectures, music and
drama? Who of you will realize that your classmates
on this campus will be the future leaders (perhaps
with you) of your community, state, and nation? Who
of you will seek, justify, and hold friendships with the
now embryonic key men of your generation? These
are the factors, these are the catalysts, which when
blended with your technical training, will vield the
priceless future of a full and balanced life.

How many, and who, will be able to supply or find
the other ingredient which, when combined with oppor-
tunity, is inherently necessary to human development?
The University is offering you the opportunity. You
must furnish the incentive. Did you know that Ulysses
Grant was unsuccessful for as late as four years be-
fore the incentive and necessity of impending catastro-
phe forced him to display the previously hidden quali-
ties that placed him in charge of the Union Armies?
Did you know that Abraham Lincoln was a happy-go-
lucky country lawyer for as late as six years before
the incentive and necessity of a National crisis placed
him in the President’s chair? As you do know, by four
years later, he had become a leader in world thought.

How many of you, and which of you will have similar
latent talent? And how many of you will ever know it?
What can I do to kindle it? What can I do to help you
discover it? What can I do to keep it alive and avail-
able and potential for the years that lie ahead?

These are the thoughts that are surging for response,
behind the smile and the challenge with which I meet
you on the occasion of our first class.
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integration

By Herman C. Hesse™

Valparaise University

Two decades ago the writer contributed an article on

this topic to the JOURNAL OF ENGINEERING DRAWING.

At that time, the word integration did not have the poli-
tical, social, and economic implications that are cur-
rent today — the writer endeavored to point out the
necessity of integrating a basic knowledge of shop pro-
cesses and practices with the teaching of the impor-
tant topic of size description in the field of engineering
drawing. It was suggested that a brief, although effec-
tive, presentation of manufacturing and construction
processes was essential to any study of dimensioning
practices, and that only in this way could size descrip-
tion be taught as a science rather than as an empirical
art. It was felt that such an exposition was necessary
in 1936 because of the steady trend towards the elim-
ination of machine shop and foundry laboratory courses
in the engineering curriculum; a trend that has con-
tinued up to the present time.

The substitution of lecture and demonstration pre-
sentation for actual shop courses has steadily gone
forward in the past twenty years; texts and reference
works in graphics and engineering drawing have been
expanded and have incorporated larger and more ef-
fective sections on shop practices and processes, and
a number of auxiliary texts have been made available
for these areas. No great harm, therefore, at least in
the sense in which the graphic language may he affec-
ted, has resulted from the elimination of the conven-
tional shop courses. Our engineering graduates can
still handle size description effectively and adequately,
and industrial acceptance of our pedagogy and methods
ig still as universal as it was twenty years ago.

It is my feeling, however, that we teachers of the
graphic language will have to face a “new order,” and
may be confronted with a much more serious situation
in the next twenty years. The present trend towards
the newer engineering-science program, with its great
(and essential) emphasis on mathematics and the phys-
ical sciences, will inevitably require more curricular
time for these areas, and may result in a curtailment
of the time alloted to the science and language of
graphics. It is essential, therefore, that we recognize
this danger and be prepared to state our position log-

*Dean Hesse’s article entitled “Integration,” printed in

Vol. 1, No. 1, of the JOURNAL twenty years ago, is just as
pertinent and interesting today as it was then. In 1236, Dean
Hesse was on the teaching staff at the University of Virginia,
Today’s article gives a fresh outlcok on a pressing, perplex-
ing problem.

ically and unemotionally to those who are and will be
responsible for the engineering curricula of the future.
A somewhat unorthodox definition of the area of en-
gineering education might divide it into two broad
fields — language and science. Mathematics, for ex-
ample, is a language insofar as its symbolic termi-
nology is concerned; the science of mathematics is
built upon a foundation of familiarity with the language
of numbers and symbols. Music is essentially a
science, largely mathematical in nature, but its study
also required a knowledge of a basic symbolic language
before any excursions into its real nature can be made.
Basically the graphic language serves as a means

" of expressing or representing three dimensional con-

cepts on two~dimensional surfaces. This concept may
seem seli-evident or over-simplified to “graphicists,”
but is not always recognized by our colleagues in
other areas. With this essential foundation, further
education in the language follows with an exposition

of the symbology of graphics (sections, conventions,
etc.) and a study of its scientific aspects, as exempli-
fied in the field of descriptive geometry and size des-
cription.

Suggestions have already been put forth that the
teaching of the graphic language be left to the second-
ary schools, that our laboratory work be reduced or
even eliminated, and that we confine ourselves to in-
terpretation, or “blueprint reading,” rather than com-
position or drawing execution. It may be difficult to
refute some of these proposals unemotionally, but it
should be pointed out, with logic and clarity, that
colleges do not and cannot accept most secondary-
school mathematics as a substitute for college mathe-
matics; that, in many instances, preparation in second-
ary school English necessitates remedial college
courses in reading and in grammar and composition.
The concept that the graphic language may be studied
by “reading drawings” is equally invalid — no educa-
tor would ever endeavor to teach mathematics in this
manner, nor would any English professor be willing
to import the essentials of that art by reading alone.
We must remember, and we must emphasize to our
colleagues in related fields, that the study of the
graphic language and science requires exposition
and composition as well as interpretation.

It is possible that we shall have to strive for a new
“integration” of the graphic language in the next
twenty years — an integration in which graphics will
maintain its proper and justified place with the
sciences and the arts that comprise the engineering
curriculum of the future.

OIL’S WELL IN TEXAS

The mid-winter meeting of the Drawing Division will be at Rice Institute,
Houston, Texas, in January, 1957. Will you be there? We hope so.




JOURMAL OF

ENGINEERING DRAWING 29

The German Drawing Instrument Indusiry

History and Sociological Background

By Frank Oppenheimer

Gromercy Guild Group, Inc.

It is known that the early Egyptians and Romans,
and other contemporary civilizations used a compass-
like instrument. But the basic form of the compass
as it exists today was known to be in existence in
Germany since the year 1200. The Guild of Compass
Makers is mentioned in the old books of the City of
Nuremberg in the year 1442. These instruments
were originally made of wood and later on of iron.
The iron instruments were hand-forged and because
of this, the literal translation of the name of the
Guild in German was The Guild of the Compass For-
gers.

The first brass instruments made their appearance
in Germany at the beginning of the sixteenth century,
and through the years, up to the end of the eighteenth
century, brass was used exclusively, However, the
instrumentg were no longer forged. They were die-
cast. The oldest ruling pen known is the instrument
used by the famous painter, Albrecht Durer, who
lived in Nuremberg from 1471 to 1528. This ruling
pen was made of brass.

Statistics from the archives of the City of Nurem-
berg show that during the year 1590, 85 members of
the Guild of the Compass Makers were at work; dur-
ing the year 1658 there were 105; in 1670 there were
110; and in 1724, 107.

Despite this activity, the {irst precision instru-
ments were manufactured not in Germany, but in
Switzerland. Around the year 1770, a mechanic by
the name of Esger started manufacturing in Switzer-
land, and in 1819, Kern, who had been an apprentice
in the Esser factory, founded the firm of Kern & Co.
in Aarau, Switzerland. The Swiss took over the basic
forms of the old German compass as it was manufac-
tured in Nuremberg, improving on the entire form,
particularly the head. The material was brass and
for the first time rolled sheets were used, from
which the pieces were cut out. Up to around the year
1880, the Swiss instruments were made exclusively
by hand.

For many, many years, the Swiss instrument
manufacturers were the leaders in this industry until
in South Germany in the Bavarian Alps a new industry
developed. Around the year 1830 a mechanic named
Haff was employed in the factory of Kern in Switzer-
land. In 1835 he founded the first factory in Pfronten,
and it was through him that the Swiss system was
transferred to Germany.

Shortly thereafter, in 1840, Clemens Riefler, who
was an apprentice in this first German firm, started
his own manufacturing in Nesselwang, about four
miles north of Pironten. He, too, started with the
Swiss system, but in the year 1843 Clemens Riefler

introduced his own invention, the pivot head. In 1854,
Riefler exhibited these instruments for the first time,
at the Industry Fair in Munich, under the heading
Compasses with Pivot Heads and Ball Motion, With
the exception of the head design, the form of the com-
pass still was similar to the square system of the
Swiss. In 1855 Riefler exported this type to the United
the United States for the first time.

In the year 1870 Haff abandoned the Swiss type and
took over the Riefler square type with pivot head and
from then on this type was commonly referred to as
the “Haff System.”

In the meantime Riefler forged ahead, making vari-
ous improvements in the whole form of the instru-
ment as well as in the head design. This is what
Theodore Alteneder found in the years 1841 to 18438
while he was working as an apprentice in the Riefler
factory. In 1848 Alteneder emigrated to the United
States and started to manufacture instruments in
Philadelphia. They were the same square type with
the new pivot head which he had first learned to make
in the Riefler factory in Nesselwang in the Bavarian
Alps.

In 1875 the Riefler firm introduced its new invention,
the round system. The name round system is derived
of course from the tubular form of the compass legs
and attachments. The success of the round system all
over the world was tremendous and the name of Riefler
was established.. By the way, the round system never
became too popular in the United States.

During the same year, 1875, a young watchmaker in
Chemnitz, Saxonia, by the name of Otto Richter, had
started the production of drawing instruments according
to the Swiss system. It was not until 1892, however,
that Richter’s new invention, the flat type, was patented.
This system, originated by Richter, has set the pattern
for drawing instrument manufacture all over the world.
In Germany, France, Italy, England — indeed all over
Europe - instrument manufacture was stimulated be-
cause the flat system lent itself better to machine pro-
duction, eliminating the slow and costly handwork proc-
esses which the square and the round systems require
even to this day.

In the meantime, in the Nuremberg area, various fac-
tories came into existence manufacturing along the
already well-established lines. One noteworthy excepticn
was the firm of Johann Chr. Lotter. The Lotter firm
introduced a gear-device that kept the head of the com-
pass straight. _

During the year 1900, in Nuremberg and the upper
Bavarian area, approximately 675 workers were em-
ployed in about thirty-five factories. Although the
different systems underwent great improvements
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during the fifty years following, the types remained
basically the same until the recent development of the
giant bow type with its friction head and centerscrew
adjustment, and an entirely new beam compass. More
recently, a so-called quick-action bow was developed.
The necessity of obtaining correct distances on draw-
ing circles with pencil, using pressure, led to the con-
struction of these compasses with greater stability,
easy adjustment and additional security in the obtaining
of the desired distances. This was the first time that
American ingenuity and modern technical experience
were combined with the conservative methods and out-
looks of the old country, to produce precision drawing
instruments.

In the nineteenth century, the better instruments
began to be made of nickelsilver. Nickelsilver is an
alloy of copper, zinc, nickel. The nickelsilver origin-
ally came from China to Europe in 1820, and in 1825
was first manufactured by the firm of Geitner in Sax-
onia under the name of Argentan. It is generally known
today under the name of “German Silver.” Good nickel-
silver should contain 18% nickel. The nickel content
gives the metal its silver-like color, its non-corro-
sive capacity, and its better workability. Haff has used
nickelsilver since 1850, Riefler since 1860, and Rich-
ter since 1890.

The unmistakable stamp, the singular character of
the German drawing instruments comes from the atti-
tude of the craftsman, their initial schooling, and their
long experience at similar tasks under the same com-
pany’s direction. The industry today is, of course, an
outgrowth of the old Guild system, where specialists
were slowly developed in their own right. It had its
roots deep in a Crafts atmosphere where knowledge
is handed down from father to son. The character of
Hans Saclis in the Meistersinger of Richard Wagner
typifies the sort of mysticism which enshrouds the
worker who is at the same time perhaps a poet, per-
haps a shepherd, wood cutter, or mountain guide.

In order to maintain the traditional workmanship,
it is an old custom in many areas, that as soon as the
boys are ready to leave school at the age of thirteen
or fourteen, they are brought by their fathers into
the factories where they themselves work, to start
their apprenticeship. 8kill is the basis for achieving
the highest quality in instruments; and to obtain a
staff of skilled workers at all times, the bigger fac-

tories have their own Apprentice Departments. Ap-
prenticeship means at least three-and-a-half to
four years of study and practical work, after which
a rigid test, demanding practical and theoretical
knowledge, must be passed. This test is adminis-
tered by and under the supervision of the govern-
ment, In every factory in which apprentices are edu-
cated, there are special foremen, supervisors and
instructors just for this purpose.

After passing their examinations, the ex-appren-
tices are then hired as regular workers and inte-
grated into the labor staff. Thes men seldom make

make a change. Their entire lives are spent with the
magsters who gave them their original schooling. Their
homes and their farms, which are handed down from
generation to generation, add to the stability of this
type of life. Thus they are fully integrated into the
production family. This goes on and on, and there are
families whose male members have been working with
the same firm two and three generations.

In factories and homes, men and women are busy
turning out instruments according to methods handed
down through generations. They feel free to work either
in the factories which sometimes are built within old
stables or to work in their own homes where they
sometimes have small machines put up right in their
living rooms or bed rooms. This gives the worker a
feeling that he is his own boss and therefore he de-
velops a sense of responsibility towards good work.
The e¢thos or essentialness of the “work” itself is
still apparent in Germany today. Especially in the
rural districts there are a great number of men and
women who still prefer to work in their homes.
During the different seasons, it gives them an oppor-
tunity to tend their livestock and farms and do out-
side work, whenever necessary.

Despite the fact that many of the workers have small
machines in their own homes, a great deal of work is
still done by hand, particvlarly assembling and polish-
ing operations on ruling pens, dropcompasses, the
regular three-bow compasses, and other individual
pbieces. The atmosphere of the homeworker, how-
ever, is transplated info the factory and even though
many of the larger factories have well-organized
tool departments, milling machine, lathe, drill and
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benchwoork departments, there is no systematic
mass production as we know it. Nowhere in a Ger-
man drawing instrument factory can you find a ma-

chine that will take the raw material and turn out a
finished piece. The individual worker is indispen-

sable tocraftsmanlike production. Certain operations

like grinding, which play such an important part in
American mass production, are almost non-existent

in Germany. The ruling pens for instance are roughly

cut out on a milling machine and then ground out by
hand on a stone in a slow but very precise process.

Assembling is typically called in German, “adjusting.”

The individual pieces are carefully looked over for
their precise fit and if necessary reworked before
being put together so that the final inspection opera-
tion is merely anadditional check before putting the

finished pieces in stock. Many old hands with long
years of experience are employed at this adjusting
operation, because it is considered one of the main
operations.

Instruments manufactured under such painstaking
conditions should last a lifetime, given the proper

care and attention. If abused, drawing instruments
like any other fine product, will cease to function
adequately. Much depends on the good sense of the
user, his appreciation of fine and beautifully crafted
instruments, and the pride and respect which he
brings to his profession.

Pittsburgh in 1930 to Ames in 1956

The eleven men in the accompanying picture were
present at the Annual Meeting at Ames, Iowa, in
June 1956, to attend the Fifth Summer School of the
Drawing Division.

What is memorable about this occasion is that
these eleven were also present at the First Summer
8chool, at the Carnegie Institute of Technology,
Pittsburgh, in 1930.

Rear row: Justus Rising, Willey, Hoelscher, Street, Russ,
Springer;

Front row: Stone, Jorgensen, Porsch, Heacock, Smutz.
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THE ENGINEERING DRAWING DIVISION OF THE
AMERICAN SOCIETY FOR ENGINEERING EDUCATION
BY THIS TOKEN ACKNOWLEDGES THE MANY
DISTINGUISHED SERVICES RENDERED BY

TP N3 g

| DN o

Ralpl T Paffenbarger

THE SOCIETY EXPRESSES ITS DEEP APPRECIATION
FOR THOSE SERVICES, AND THE GREAT PERSONAL
PLEASURE OF THE INDIVIDUAL MEMBERS IN
HAVING HIS FRIENDSHIP.

Yo VN NI e P T o VI T o VG

i

dune 26, 1956

b

FRAT EQ e

%

- Chairman of the Division

Secretary of the Division

. o

— PYEF R T=TF S s Y T R w R U R Y B R e E R R 3 PR IR 3y
Qe IR D 20w e g N Ret N Qe gt KDY et XD et r D et N0 4 Ptk

DISTINGUISHED SERVICE AWARD

Recipients of Engineering Drawing Distinguished Service Award.s

1950 — Frederic G. Higbee 1953 — Corl L. Svensen
1951 — Frederick E. Giesecke 1954 — Randolph P. Hoelscher
1952 — George J. Hood 1955 — Justus Rising

1956 - Ralph S. Paffenbarger
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The A.S.E.E. Engineering Drawing Distinguished Service Award”

Raiph S. Paffenbarger

1956

Each year the Special Awards Commitiee of the
Drawing Division of A.S.E.E. is asked to select a
member of the Division who qualifies for its Distin-
guished Service Award.

To qualify, the recipient must have done outstanding
work in the following areas:

(1) Success as a teacher and ability to inspire
students.

{2) Improvement of the tools and conditions for
teaching.

(3) Improvement of teaching through varicus activi-
ties.

(4) Scholarly contribution.

(5} Service to the Divigion of Engineering Drawing
of A.S.E.E.

The candidates for this award are selected from
individual nominations. This year your Committee
had 13 nominees. Each of these was considered and
we wish that each of them could have received the
Award, but the instructions from the Division are to
gelect one person. Hence your Committee tried its
best to comply with the rules set by the Division.

As Chairman of the Special Awards Committee, it
is my privilege to announce that Professor Ralph 8.
Paffenbarger is the recipient of the Engineering
Drawing Distinguished Service Award for 1956.

It took two pages of fine print in the May 1953 issue
of our Journal of Engineering Drawing to publish a
brief biography of Professor Paffenbarger’s profes-
sional, academic, and community activities. We pre-
sent at this time only a few of the accomplishments
which convinced the committee that “Paffy” is “Mr.
Engineering Drawing” for 1956.

Ralph earned the degrees of Bachelor of Electrical
Engineering, Bachelor of Industrial Engineering, and
Master of Science, at Ohio State University. He began
his teaching career at the Chillicothe High School in
Ohio where he taught mathematics and drawing from
1915 to 1917 — simultaneously he was employed as an
engineer at the Mead Pulp and Paper Company. Fol-
lowing this he accepted an engineering position with
the Ohio Fuel Gas Company of Columbus.

He terminated this employment to enter Military
service in World War I and served as a Lieutenant
of Infantry. At the close of the war, he accepted an
instructorship in engineering drawing at Ohio State
University. Promotions occurred regularly. In 1936
he attained the rank of full Professor of Engineering
Drawing and in 1944 was appointed Chairman of the
Department.

*This citation was delivered by Dean J. Gerardi, June 26,
1956, at Towa State College, Ames, Iowa,

Professor Paffenbarger has served on many impor-
tant Ohio State University committees. Among these
he has served as a member of the Scholarship Com-
mittee, Audio-Visual Materials Committee, and Chair-
man of the Lamme Medal Committee.

He has given considerable service in several offices

and various committees of A.S.E.E. He served as Chair-

man of the Ohio Section of A.S.E.E., Chairman of the
Engineering Drawing Division in 1951, and that year
directed our summer school. He is presently completing
his fourth yvear as a member of the General Council of
A.8.E.E. and is Chairman of the Westinghouse Awards
Committee.

Probably one of Ralph’s most important contributions
to the engineering profession is his work as Secretary
of the Executive Committee of ASA-Y14 on Standards
for Drawing and Drafting Room Practices. He is also
Chairman of the Editing Committee. He serves on Com-
mittee ASA-Y15 which is responsible for a Standard for
Graphic Presentation. When these are published, we
will have an idea of the tremendous amount of work in-
volved in the preparation of the standards

His memberships and activities in honorary, profes-
sional, social, and fraternal organizations and listings
include: Who’s Who in Engineering, Tau Beta Pi, Alpha
Pi Mu, Phi Kappa Tau, A.S.E.E., ASM.E. He isa
Registered Engineer in the State of Ohio, served ag
Commander of the American Legionin 1945-6, President
of the Ohio State University Faculty Club in 1949-50,
and is 2 member of the Rotary Club of Columbus.

In the field of authorship, Professor Paffenbarger
has prepared a number of articles and papers on the
subject of engineering drawing and on the administration
of a drawing department. He has contributed to text-
books such as “Mechanical Drawing” by French and
Svensen and “Engineering Drawing” by French, and
assisted extensively in the last two revisions of the
latter text. He also served as a technical advisor in the
productionof a series of motion pictures and film strips
used in the teaching of engineering drawing.

The man who achieves ahigh degree of success usually
does so because rather early in life he realizes that he
must have someone who not only will understand him as
a person, but who will share in the sacrifices and prob-
lems of life. Ralph asked Miss Viola Link, of Sandusky,
Ohio, to share in his future, and November 4, 1918 they
were married. They are justly proud of their three
children, Ralph, Jr., Tom, and Carolyn. Ralph Jr. is a
surgeon with the U.S. Public Health Service and on the
Research Staff of Johns Hopkins Hospital in Baltimore,
Maryland; Tom is a practicing attorney in Norwalk,
Ohio; and Carolynis attending Ohio State University.

This year Ralph completes 37 years of continuous
service at Ohio State. I quote the words of one of his
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colleagues which very clearly show the inspiration *
which Ralph is to his colleagues and friends: “Figura-
tively speaking, stepping into the shoes of the former
Chairman at Ohio State must have required courage,
inasmuch as the former Executive had been Dr.
Thomas E. French”. Need more be said about “Paffy”
as a professional engineer, and his inspirational lead-
ership in the Drawing Division of A.S.E.E.

For outstanding service in his profession and to
society, the Drawing Division of A.8.E.E. is proud to
present to Ralph 8. Paffenbarger the Distinguished
Service Award for 1956. The award reads as follows:

RESOLVED:

That, with the presentation of this award, the
Engineering Drawing Division of The American
Society for Engineering Education by this token
acknowledges the many distinguished services
rendered by

RALPH S. PAFFENBARGER
The Society expresses its deep appreciation for

thoge services, and the great personal pleasure
of the individual members in having his friendship

Conclusions | Have Drawn

Response by Ralph S. Paffenbarger
Receiving the Distinguished Service Award

I am indeed most
grateful for thisrec-
ognition and I thank
you from the bottom
of my heart. The re
ceipt of the letter
from Dean Gerardi
announcing that I
was to receive the
Award was one of
the most pleasant
surprisesthat IThave
ever experienced.
There has been no
group of people in
any organization
with whom I have
been associated
that I have held in
higher respect
and greater €steem

Ralph S, Paffenbarger

than the members of the Engineering Drawing Divi-
sion. I have enjoyed immensely my years of service
with this group and have felt that our contribution has
meant much to the American Society for Engineering
Education. Our activities and Division meetings have
had the wholehearted support of all of its members.
For the past several years I have looked forward to
working with this group at each of our midwinter and
annual gatherings.

As I start my 40th year of teaching, I would like to
mention a few of the conclusions that I have drawn from
my past years of experience -- three of which are:
you never grow too old to learn; you should not over-
estimate yourself; and never underestimate the other
fellow.

As far as engineering drawing is concerned, we are
continually confronted with changing methods. It is the
fact that new knowledge is constantly pulling the rug
out from under the old. All life is a learning process

that never ends. Because of changing procedures in
standards and design, it has always been my policy
never to be satisfied with the work that is being done
but always look to better methods of instruction, for
better qualified teachers, and be willing to make a
trial run on things which have a possibility for im-
provement of our work.

We should never over-estimate curselves. Those
who are satisfied with their present accomplishments
and lean back to rest on their laurels will soon become
static and be passed by the more progressive groups.

I recall that after about five years of teaching ex-
perience and being assigned for summer school duty,
I wds approached by a student at the start of the quar-
ter in the following manner. He said that he had just

accepted a teaching position in an Ohio high school and
they had assigned him to teach, among other courses,
mechanical drawing. His approach was something like
this: “I came in to see if I could get a course in draw-
ing this summer. I'would like to learn a little about
drawing, not very much, just enough so that I can teach
it.” I promptly replied that I had been teaching five
years and I still had a lot to learn about teaching the
subject. Too frequently, drawing is thought of as a sub-
ject anyone would be able to teach after a little prep-
aration.

We should never underestimate the other fellow.
Anyone who has the background and the desire will al-
ways improve. Before I came to Ohio State University
I was employed by the Ohio Fuel Gas Company and
worked on transportation and measurement of natural
gas. A young man came to the company, having been
transferred from another division where he had been
a service employee and had become an expert repair-
man in proportional gas meters. He had not been edu--
cated beyond the eighth grade. On one of the trips
around the division I recall having explained to him the
theory of the orifice meter. He questioned whether he
would ever be able to fully understand this type meter.
Because of his extreme interest and his continued ap-
plication and thirst for knowledge, that man became
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in later years one of the foremost men in gas measure-
ment in the United States. He now is the Vice-President
of the Ohio Fuel Gas Company and a member of the
Board of the Columbia Corporation.

One other incident which also remains vivid in my
memories is that of a student who came to the Entrance
Board of our University several years ago from West
Virginia. This individual likewise had never gone be-
yond the eighth grade. He had developed an interest in
pumps through his association with oil companies and
was an expert technician in servicing all kinds of
pumps. He studied by himself and finished several
math books, as well as the subjects of physics and
chemistry on his own. The Entrance Board told him
that he could only he admitted as a special student and
could not receive a degree because of his lack of en-
trance requirements. They sent him to the several
departments for evaluation, and I recall his visitation
to the late Professor Thomas E. French. He told
Professor French he had read, among other books, his
own “Engineering Drawing” and was interested in
learning all about how to draw and design pumps.
Placement tests showed that the student was capable
of taking college mathematics. Professor Frenchrecom-
mended him for admission as a special student while
several recommended that he not be admitted because
they felt that due to his rough looks and lack of high

school background he could not make the grade. This
boy completed all of the requirements for an engi-
neering degree, was elected to all of the honorary
societies in the course of his study, was graduated
summa cum laude, and is now President of one of the
leading pump companies in the United States.

I believe in giving a student every possible break if
he has shown an earnest effort to acquire knowledge.
He may surprise you; many of them do.

Be not the first by whom the new is tried,
Nor yet the last to throw the old aside.

I once heard of a person that had invented a new
boomerang and then went crazy trying to throw the
old one away. Speaking of boomerangs, I would like to
close with this poem which I remember having first
seen in my late father’s scrapbook:

If a bit of sunshine hits you

With the passing of a cloud;
And a fit of laughter gets you

And your spine is feeling proud.
Don’t forget to up and fling it

At a soul that is feeling blue,
For the minute that you sling it,

It’s a boomerang to you.

Thank you again for the recognition.

The Esthetic Functions of our Disciplines*

By F. G. Highbee

State University of lowa

Teachers of fundamentals such as the subjects rep-
resented here in this joint conference of teachers of
English and of Engineering Drawing may well pause
from time to time to remind themselves of the oppor-
tunities and responsibilities not infreguently overlocked
in appraisals of such instructional obligations.

To emphasize what these important areas of engi-
neering instruction are, let us take time enough for a
look at the last fifty years of engineering education
through the eyes of a veteran who has had the exhila-
rating experience of having been a part of this half-
century of engineering education and who has acquired
a viewpoint fixed by an intimate association now tem-
pered and mellowed by retirement.

The very first of these several glimpses into-the
past reveals that very little indeed of the technology
over which so many long hours of study and laboratory
work were devoted as a student is now usable. AsI

*Presented at the Joint Conference of the Drawing and
English Division ASEE, at Ames, lowa, June 26, 1956

look hack on my college experiences to catalogue the
subjects studied, I find but a small portion of that sub-
ject matter resembling the same subject matter as
taught today. This disparity may be measured perhaps
by stating that English, engineering drawing, mathe-
matics, and foreign language are today the same basic-
ally as they were fifty years ago. But beyond that sim-
ilarity ends. Both with respect to the content of sub-
ject matter and to the subject matter itseli there have
been great changes.

Anocther look at the past fifty years of engineering
education discloses that the engineering college of
that early period had a vastly simpler institutional or-
ganization than does its modern counterpart. Fifty
years ago there were no student unions. Dormitory
living was the exception rather than the rule. Deans
of men were just appearing on the horizon, there were
no counselors or official advisors. Placement prob-
lems were personal matters of no apparent concern to
this college in any organized fashion. Limitation on
the number of credit hours for which one enrolled was
regulated more by conflicts in schedules and the hours

{Continued on Page 43)
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Mars Pencils
Sponsors
Tomorrow’s Designs

Mans QuTsTANDING DESIGN SERIES—
featured in the current advertising of
J. S. Staedtler, Inc.—has attracted wide-
spread attention among the users of fine
drafting pencils. It has fulfilled our ex-
pectation that the men who appreciate
the finest working tools are those with a
lively creative interest in new designs,
new projects, new ideas.

Concerned with unusual projects—
designs of the future—Mars Outstanding
Design Series provides a “showcase” for
originality, for interesting work of engi-
neers, architects, and students which so
often lies buried. To stimulate you to
send in your designs, Mars Pencils

will pay you *JO0

for any design accepted. This $100 is
paid you simply for the right to repro-
duce yonr project in the Mars Qutstand-
ing Design Series, There are no strings
attached. You will be given full credit.
{See ad on this page—one of the ads
in the current series.) All future rights
to the design remain with you. You can
reproduce it later wherever yon like and
sell or dispose of it as you wish.

The subject can be almost anything
—aviation, space travel, autos, trains,
buildings, engineering structures, house-
hold items, tools, machines, bnsiness
equipment, etc. It should be a project
that appeals to design-minded readers,
be of broad interest, and be attractively
presented, Do not snbmit a design that
has been execnted. As a matter of fact,
the project does not need to have been
planned for actnal execution. It should,
however, be something that is either
feasible at present or a logical extension
of current trends. It cannot be unrealistic
or invelve pnrely hypothetical altera-
tions of natural laws. :

There is no deadline for entries but
the sooner yon send yours in, the greater
the probability of its nse as one of the
subjects in the 1957 Mars Ontstanding
Design Series.

It Is Simple To Submit a Design
|_For Mars Outstanding Design Series

Just mail in an inexpensive photostat or
photocopy of the subject—one you can
spare, since it cannot be returned.

If your entry is accepted, we will ask
you to send m a sharp photograph of
the design, or the design itself, so that
we can make a sharp photograph suit-
able for reproduction --after which it
will be returned to you promptly.

Send your entry to:

3.5, STAEDTLER INC.

DICAROLIS COURT, HACKENSACK, NEW JERSEY

266G PO0COE OGSIODODO PR DDEER0OECO0SLCECOR O

MARS outstanding design SERIES

3 stages to space

The designs that will make news tomorrow are still
in the “bright idea” stage today—or perhaps projects
under development like this three-stage, two-man space
ship. Drawn by Fred L. Wolff for Martin Caidin's
“Worlds in Space,” the rocket craft would start out as
shown in the reverse drawing at left, shed its propulsion
boosters in two stages as fuel is exhansted, and end up
as the trim plane-like ship at right. Ship is planned to
orbit a hundred miles above earth, return safely after
one to two days.

No one knows what ideas will flower into reality.
But it will be important in the future, as it is now, to
use the best of tools when pencil and paper translate a
dream into a project. And then, as now, there will be
no fer tool than Mars—sketch to working drawing,

Mars has long been the standard of professionals.
To the famons lime of Mars-Technico push-button
holders and leads, Mars-Lumograph pencils, and
Tradition-Aquarell painting pencils, have recently been
added these new products: the Mars Pocket-Technico
for field use; the efficient Mars Icad sharpener and
“Draftsman’s” Pencil Sharpener with the adjustable
point-length feature; and — last but not least — the
Mars-Lumochrom, the new colored drafting pencil
which offers revolutionary drafting advantages. The
fact that it blueprints perfectly is just one of its many
important feztures.

ik

The 2886 Mars-lumograph drawing pencil, 19
degrees, EXEXB to 9H. The 1001 Mars-Technico
push-butten lead holder, 1904 Mars-Llumograph
imported leads, i8 degrees, EXB to ?H. Mars-
lumochrom colored drafting pencil, 24 colors.

Js. S TAEDTLER, INC.

HACKENSACK, NEW JERSEY

at all good engineering and drawing material suppliers




THE LESSON OF THE BEES

~ Man’s ingenuity goes far. A science instructor at a
school in Michigan noted that bees use part of the
nectar they gather from flowers to build the honey-
comb . . . and only the rest for making honey. This
science instructor proceeded to build a plastic honey-
comb for his bees—and sure enough the bees used all

their nectar and all their time for making honey.

Man’s ingenuity goes far. It cannot prefabricate
the foundation needed by any schoolboy on his way to
manhood’s career. But it certainly can greatly help the
_boy avoid the mistakes that would delay him, that

might lay waste to many productive years, that could

_cause unhealable wounds, could warp his personality
and pervert his aims. It can help him arrive at the
productive and fruitful years that much sooner.

Such is the goal of modern education. And every
educator worthy of the name uses all the ingenuity at
his command to foster the traits in a boy that go to
form the right foundation for all that follows. Where

Credit: Harvey Croze, Bloomfield Hills, Mich,

but in school is there greater opportunity to foster a
keen sight for facts? Where is there better opportunity
than in mechanical drafting to build the habit of
application and persistence in a course of activity?
And who has greater opportunity than the rnsfructor
in mechanical drafting to foster a love for fine work,
for high craftsmanship, the ideals that give a boy his
direction? And such ‘an instructor will insist on the
right start by insisting on the finest set of drawing
instruments each student can afford.

EUGENE DIETZGEN CO,

Chicago » New York » San Francisco « New Orleans + Los Angeles » Pittsburgh
Washington + Philadelphia + Milwaukee + Denver + Seattle - Kansas City
Pealers in All Principal Cities

DIETZGEN

EVERYTHING FOR DRAFTING
SURVEYING AND PRINT-MAKING




adopted in more courses than any other engineering text

A MANUAL OF

\ DRAWING

w, FOr Students and Draftsmen

THOMAS E. FRENCH
CHARLES J. VIERCK

OHIO STATE UNIVERSITY

Text Edition ... 715 pages, $6.50

Covers eveny vital sfep in the pield of engineening duawing

This time-honored manual, now in its eighth edition, presents

a complete, comprehensive study of the entire subject of engi-

neering drawing, including fundamental theory, the care and

use of the instruments, and the most advanced phasges of di-

mensioning, pictorial representation, and illustration,

Detailed discussion and illustrations show how to use the Elg;h_th
various instruments, how to care for them, how to depict all Edition
types of castings, gears, cams, bolts, etc., how to make work-

ing drawings and how to draw in perspective. In addition, the

fundamentals of architectural and structural drawing are

presented. It is designed ag a text for students taking courses

In both basic and advanced engineering drawing, and also as

a reference book for the practicing engineer.

Fentunes o nevised wnangentent aud chapter ouden with
material wow in foun hasic sections:
Fth «+ . alf the basic material on shape description is pre-

sented, incduding pictorial sketching, perspective,
intersections, and developments.

Secn.ud « + » the chapters on size description are given, includ-
ing the relationship between the drawing and the
shop, and also the advanced material en precision
and limit dimensioning. ‘

Thi}ul .+ » the basic machine elements are discussed—screw
threads, fasteners, keys, rivets, springs, gears and
cams, etc.—conforming to the new standards and
practices,

SEND FOR COPIES
ON APPROVAL 'F ’u

(the end point of all material included thus far)
is the chapter on working drawings, which is fol-
lowed by the reiated specialities—architectural,
structural, map, and tepographic drawing, etc.

The entire treatment features coinplefeness, readability, and logical
presentation of material conforming to existing standards and practices.



Suppiementary Materials ...

ENGINEERING DRAWING PROBLEMS—
Series il

By CHARLES J. VIERCK, CHARLES D. COOPER,
and PAUL E. MACHOVINA

80 pages...8% x 11 and 11x17.. . $4.50
Designed to cover the basic phases of engineering draw-
ing normally taught in a one- or two-semester, or two-
quarter course. Flexibility is a feature: somewhat more
material is included than is ordinarily used in a basic
course, to permit adaptation to the particular scope of
the individual course.

ENGINEERING DRAWING—Basic Problems.
Series A

and PAUL E. MACHOVINA
67 poages ...8% x 11...%3.50

A briefer edition of Series II, for quarter and semester
courses. Tt covers all the elementary phases of the sub-
ject, omitting some of the more difficult problems of the
larger book.

PROBLEMS IN ENGINEERING DRAWING

By A. 8. LEVENS, University of California and
A. E. EDSTROM, City College of San Francisco.

155 pages, $4.00

Provides further opportunity for the development of

freehand sketching through translation exercises from

pictorials to orthographic drawings, or the reverse, and

in the preparation of freehand detail working drawing.

By CHARLES J. VIERCK, CHARLES D. COOPER,.

QUIZ QUESTIONS to accompany French and
Vierck’s ENGINEERING DRAWING.

By JOHN M. RUSS, State University of Iowa.
Second Edition ... 65 pages...6x9...$.50

This pamphlet contains a series of questions on the Bth
Edition of ENGINEERING DRAWING, arranged by
chapters and offering complete coverage of the text.
These stimulating quiz questions serve two general ends:
they provide a study reference for students of the text;
they serve as a source of lecture and quiz material for
the instructor.

LESSONS IN LETTERING—Books | and Il

By THOMAS E. FRENCH and WILLIAM D.
TURNBULL, Ohic State University,

Book ]— VERTICAL SINGLE STROKE. 40 pages, $1.00
Book II—INCLINED SINGLE STROKE. 40 pages, $1.00

Provides two practice books with text examples and
exercises for students and draftsmen. Saves trouble of
ruling paper for practice, and gives the student both
practice paper and text in cne book.

TEXT-FILMS and FILMSTRIPS

Ten films and 9 follow up filmstrips correlated with
French and Vierck’'s ENGINEERING DRAWING.
For complete information write to Text-Film Depart-
ment, McGraw-Hill Book Company, Inc.

A fine new text for your engineering drawing classeS...

"
ENGINEERING

GEOMETRY AND GRAPHICS HOLLIE W. SHUPE

\ 3260 pages, $5.25

This outstanding new work aims to present the material
of analytic graphics in the most comprehensible manner.
Tt provides, in addition to the text material needed in
engineering geometry, material for a more general cover-
age of graphic solutions. Wherever applicable, drawings
showing problem solutions are separated into stages fo
illustrate the step by step procedure and to avoid com-
plexity. Fundamentals ‘are emphasized and treatments
generalized to permit wide latitude in applications.

SCOPE: the fundamentals of orthographic projection
and their use in the solution of the geometric problems
of line and surface relationships, and vectors; functional
scales and their applications in conversion and sliding
scales, alignment charts, curve fitting, and graphic
calculus.

PAUL E. MACHOVINA

OHIO STATE UNIVERSITY

Step-by-step procedures help the student to follow the salutiens
to the many problems,

Ease in following text descriptions is achieved by keeping
the illustrations on the same page, or its facing page, with the
word description for each illustration.

Problems are grouped so that these invalving one type of sutface
are together,

Material on hyperbolic paraboloids is expanded to include
the solution of “shortest distance” problems as elements of such
surfaces.

MCGRAW-HILL BOOK COMPANY, INC

330 WEST 42nd STREET . " NEW. YORK 36, NEW VOR




/// - © l%@moé Professionals Everywhere

Men whose success depends on precision, accuracy and neatness
rely on Koh-I-Noor products. For generations Koh-I-Noor has led
the field, contributing countless innovations to the progress of
mechanical drawing and the graphic arts.

Here are the latest products of KOH-I-NOOR Research...
“The KOH-I'NOOR Adapto-Clutch

DRAFTING LEAD HOLDER No. 5617 WITH
THE NEW gg-c% INDICATOR

No more wondering what degree of lead you
have in your holder...just dial the lead
you have inserted! The indicator can

be set to any one of the 17 degrees
of Koh-I-Noor Drawing Leads.

All 17 degrees of No. 2200-1 Koh-I-Noor 2
(Imported) Drawing Leads are now
packaged in this new automatic dispen-
ser, This clever device permits the user to
inject the lead into the holder without fouch-
ing the lead! The transparent box allows visional
control of the remaining lead supply. Keeps
hands and drawings clean, saving time
and money.

KOH-I-NOOR®

Almost as easy to use as a
pencil. Excellent for tracing,
inking-in, lettering and for

. Rapidograph
‘“TECHNICAL"™
FOUNTAIN PEN

anything requiring reproduc- in four
tion. Uses either india ink or precision
’ line widths

regular fountain pen inks.
Look on the drawing board of any =~ #9°
successful artist, draftsman, engi- ©  #7 -

Exira-Fine

! Fi
neer or architect, and you will al- o _ ine
ways find KohI-Noor represented Medium

. the choice of perfectionists in.all = #3 B

professions.
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in the day than by rule. I carried twenty-two hours as
a freshman and thought nothing of it.

The atmosphere and spirit prevailing among students
and staff was one of serious endeavor. Engineering
college was traditionally a place where work — hard,
exacting, and extensive work — was accepted as a mat-
ter of course. As a result there was little college
social life, but when and if the engineering student of
that era let go and relaxed, he did so — shall I say —
in a zestful and robust fashion!

If in those days some venturesome faculiy member
of an engineering college had opened a discussion on
the value of a humanistic-social stem, or had proposed
a bifurcation of the engineering curricula, I am sure I
do not know what would have been the result. Yet even
then engineering colleges were aware that general edu-
cation had a contribution to make toward the develop-
ment of an engineer. To that end the practice was
generally the inclusion of at least two foreign languages
and a course or two in what was then called political
economy. : .

I have no intention of attempting an evaluation of en-
gineering education of this fifty-year period. The engi-
neers trained by the system so roughly sketched here
stand as their own credit to that system and as an en-
dorsement of the principle which continues year after
year to be repeated and emphasized at A.5.E.E. meet-
ings. And that principle is simply this: These men
were given an excellent training in basic fundamentals
among which were drawing and language. Training in
what may well be described as the ability to read and
record ideas in an appropriately descriptive language.
These men were also trained in the ability to think and
to learn. Without these basic and essential abilities
there could have been — nor can there be today — no
technological progress. _

Lest there be created an idea that I am critical of the
teaching of detailed technology, that since the teaching
of detailed technology is always likely to be out of date
and, therefore, time so spent is time wasted, let me re-
mind you that in addition to other valid reasons the
teaching of engineering technology provides the educa-
tional vehicle by which the development of mind and
the ability to learn are carried to their destination.

A final glimpse into the past allows us to contem-
plate a technological revolution so extraordinary that
an adequate portrayal of it in a discussion of reason-
able length becomes next to impossible. Amazing de-
velopments are somewhat commonplace in the current
day and age, but a survey of developments within my
lifetime reveals changes almost beyond comprehension.
Even were I gifted enough to devise adescriptive phrase
for the scientific-technologic changes which have been
taking place since the beginning of the century, such a
description would still completely fail to indicate the
extent to which our social, economic, and personal
lives have been revolutionized.

Consider for a moment the national transportation
systems. During my lifetime two systems have be-
come obsclete and have been scrapped: the inter-urban
electric railway and its companion the city electric
trolley car, and the inland canal. Three entirely new
transportation systems have been developed and on a

gigantic scale: the airplane, the automotives, and the
pipe line. Two of the oldest of our systems, the rail-
way and the natural inland waterway, have undergone
extensive renovations and improvements in motive
power and equipment.

Consider also the generation and distribution of
power. I can remember a well-known professor of
mechanical engineering, who later became dean of a
distinguished engineering college in the Middle West,
expressing with some irritation the opinion that the
gas engine was an invention of the devil. The remark
was inspired because a student had just been sent
sprawling to the laboratory floor as the hot tube ig-
nition finally caused the explosion that furned the fly
wheel on which the student had been climbing in the
cranking process. I recall too feeling like a Rip Van
Winkle as I visited recently a modern steam plant
where the equipment was completely different from
that used in my student days. It is no exaggeration to
state now that the internal combustion engine has rev-
olutionized farming, has made possible the develop-
ment of the great automotive and aircraft industry,
and has been an important factor in bringing electri-
city to the front doors of the people of this nation.
Today we are constantly reminded that we are about to
have a new source of power and new applications of
this new source so far-reaching as fairly to stagger
imagination.

What, we might well ask, has happened in our homes
and in our daily lives by the application of technological
advances? Thus we can recall that we have not always
had running water, sanitation, electricity, telephones,
radio, television, air-conditioning, food refrigeration,
our own private transportation system, and all the
many household aids for easier and more comfortable
living. Technological advances have been so rapid and
the acquisition of the benefits of these advances has
been made so easy we are prone to overlook much ap-
proaching the miraculous. The appreciation of cur
many advantages is sometimes enforced only by the
failure of one of them. We have fallen into an easy ac-
ceptance of technological benefits which we tend to
take for granted.

To call attention to three noteworthy and awe-inspir-
ing developments of recent years — instrumentation,
atomic energy, and electronic computers — is to focus
attention on the creativeness of modern technological
and scientific thought. Because of such creativeness
we can assert with assurance that even though technol-
ogy and science as taught in college may lag behind
actual developments, human minds trained to think and
to learn have reached into the unknown for new dis-
coveries and technological applications undreamed of
before.

Despite these developments by scientists and engi-
neers trained in an era before such creations were
even on the drawing boards of the imagination, there
has been a movement of late to re-design and re-organ-
ize engineering education into new patterns believed to
be more likely to stimulate creativeness. But s0 long
as the engineering curriculum includes a thorough
training in fundamentals including basic sciences, and
uses current technology as one means of training in
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thinking, in learning, in creativeness, one need not be
unduly concerned over the detailed distribution of
credit hours over an array of subjects assorted into
the several kinds of engineering in which degrees are
awarded. ‘

8o much then for engineering education. What can be
said about engineering itself and about the profession
largely responsible for the amazing and inspiring de-
velopments of the past fifty years?

Doubtless the most satisfying change - satisfying
certainly to members of the engineering profession —
has heen the growth in public esteem and confidence
in the profession which has become increasingly evi-
dent. That engineers are capable of solving great
problems and of creating new devices for the comfort
and convenience of mankind has become a common be-
lief. Along with this gratifying public faith there has
grown a conviction that engineers may be entrusted
with responsibility to a high degree.

From a somewhat obscure figure in the background
of public works and private enterprises whose job has
been to put science and technology to work for the
betterment of humanity, engineers have emerged as
figures of responsible leadership.

Of engineering itself probably the most enlightening
description of its progress during the last half-century
is embraced in the single word “gargantuan.” Just as
Gargantua was the fabled giant of Rabelais so0 is engi-
neering the giant of modern progress.

One hundred and fifty years ago engineering was
described as either military or civil. A century later
the civil engineering branch began to be subdivided
into chemical, electrical, mechanical, and mining en-
gineering. Today while these five major branches con-
tinue to include the overall fields of engineering ac-
tivity, a glance at a recent issue of The New York
Times discloses many new and recent engineering
specialties. And all of these are demanding, almost
begging for talent. In what amounts to headlines on
“want-ad” pages employers are clamoring for elec-
tronic engineers, engineers for gyroscopics, digital
computers, telemetry, guidance systems, servo-
mechanisms, environmental research, radiographics,
instrumentation, radar, executive posts, publication
engineers, electronic engineering writers, technical
writers. These new specialties alone are a measure
of the progress in recent years of a technology un-
dreamed of fifty years ago. That these new fields of
engineering are actualities today is but proof of the
pace in modern development. This development is a
significant illustration of the truth that science both
pure and applied in this atomic age is the work of men
whose education began in an era of science and tech-
nology before fission was even known.

Thus even so brief a consideration of the past re-
veals a truth which engineering educators have had
brought to their attention again and yet again: that
engineering education must be based on fundamentals.
With a knowledge of fundamentals and the ability to
learn, engineers may professionally survive and grow
in an age of rapid and extensive technological change.

Indeed there may be appearing on the educational

horizon some indication thattoday engineering education

has not been able to satisfy completely those employers
who have been its staunchest supporters and greatest
recruiters of its trained talent.

In a recent {January, 1956} article in Fortune maga-
zine this significant statement is given special empha-
sis:

“All of a sudden, industry has broken free of the

shackles of applied technology, and has begun to fos~

ter basic science. It is also doing ‘research on re-
search’ and finding new tricks to stimulate creativity.

“ ... research directors are sensing that empirical
and closely applied research no longer provide an
adequate foundation for a healthy business technology.
We have to work on the frontiers of science -- if
only to appraise the work of others. No company can
hope to make all the discoveries, but if we are up on
fundamentals we can quickly evaluate work done else-
where ..."”

According to the article referred to “The sharpening
of competition has been accompanied by a swift expan-
sion of industrial research and development, and over
4,000 business firms now maintain research labora-
tories. Estimates indicate that ten years from now the
financial outlay for research and development will
approach $7 billion a year.”

Another article entitled “Management in Search of
Man” in a magazine of quite a different type (Atlantic
Monthly, March 1956) has this to report:

“There has been a great deal of talk lately in univer-
sities and secondary schools about the vast engineer-
ing opportunities in industry, about embryonic engi-
neers just out of school who, clutching their brand-
new degrees, are collecting $7,000 or more a year
for their services. Big city Sunday papers are filled
with advertisements for a variety of technical talents.
“Does this mean that young men with a liberal arts
education find very little opportunity in modern indus-
try? The answer is — emphatically, no. As a mat-
ter of fact, the basic question seems to be: How many
parts Bpecialization to how many parts Generalization?
An anecdote best points up industry’s problem and its
solution:

“The president of a large steel company, at the end

of a personal search for a bright young man for his
office, had two equally impressive candidates — one

a metallurgist, the other a liberal arts graduate who
had majored in English Literature. He had them

both to lunch — together. The next day he saw each

of them in separate interviews.

“The metallurgist came in with an air of resignation.
‘I know I don’t have a chance for the opening,’ he said.
‘After meeting the other candidate, it’s plain to me
that his broader background and his ability to size up
all sorts of situations far outweigh the technical know-
ledge I have to offer.’

“The English major also came in to bow out of the
picture. ‘A few minutes conversation at luncheon,’
he said, ‘convinced me that I couldn’t hope to com-
pete with a man who has such practical knowledge
of the steel indusiry. I realize now what good
equipment a study of the sciences is for business.’ *
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The steel executive solved the problem by hiring
both men. Both kinds of abilities were essential to his
business. And — the author of this article goes on to
state, “I believe that is precisely the decision industry
in general has come to. We surely have to have the
technical men; but large enterprises are social organ-
isms, aggregations of people, societies which must
have their ethics, their values, and a sense of perspec
tive as well as technology. They very much need a
leadership with depth and breadth in understanding,
for the ends of science and technology are human ends
— and so are many of their means.

“Industry’s sense of need for the broadly educated
mind is reflected, I think, in an experiment being con-
ducted by one company — which T am told hasg hired a
liberal arts student with the express intention of turn-
ing him into an electrical engineer. The company
hopes he will absorb enough information by osmosis
from the other engineers and by extra reading to be-
come a competent engineer himself. If the experiment
succeeds, the firm will have found not only a new way
of acquiring technologists but a way of acquiring
technologists with uncommeonly broad backgrounds.”

There is no need in this presence more than to ad-
mit there exists a great shortage of engineers. Nor
is there need to argue that what remedial measures
have been taken to overcome this shortage have been
none too successful. We know the shortage has been
due to many factors among which the greatly increased
ratio of technological talent to total employment, and
the accelerated rate of drafting engineers into execu-
tive and administrative posts have played no small
part. The time may come — and let us hope that it
will come soon — when this shortage of technical
talent may be recognized as one of the great dangers
ih what recently has been renamed the “hot peace” in
place of the “cold war.”

If history and presernt trends mean anything, at
least they re-emphasize the necessity for a sound
foundation of basic knowledge, for an inquiring mind
capable of original thinking, and for sufficient breadth
of background to meet ever-changing and significant
social problems.

History and present trends seem to demonstrate
that engineering education has done rather well for the
training of engineers inbasic knowledge and in the
development of sound thinkers. But for more than ten
years now engineering education has been struggling
with the problem of breadth in technical education.
How successful this struggle has been I shall not at-
tempt here to discuss. The time has now come in this
discussion to point out what one man believes teachers
of English and engineering drawing may do toward
improving engineering education and their own contri-
butions toward that end.

I trust teachers of English will not misunderstand
me when I point out that in recent years the ability to
write has been discovered as being an important and
necessary technical asset. That so many advertise-
ments now appear asking for technical writers of one
kind or another is but printed evidence of this discov-
ery. Therefore, teachers of English in engineering
colleges have now arrived at that desirable status in

which what they are teaching is no longer considered
as a sort of a step-child in engineering education.

Teachers of engineering drawing have so long en-
joyed the recognition now just being accorded to English
that there is some danger that engineering educators
may take engineering drawing for granted. A sort of
queer attitude that well, certainly you need to know how
to read this language, maybe even to write it, but why
take so long about learning how?

But the inescapable fact is that English and drawing
are necessary fundamentals, are in fact complementary
languages essential in technical enterprises. Industry
has long recognized that by the use and practice of the
skills acquired in the study of English and drawing,
their recruits learn the business and their veterans
are able to explore the unknown.

Teachers of these two subjects are fortunate indeed
to be laboring in fields substantially established and
so widely acclaimed as engineering fundamentals. That
such teachers are meeting today in joint session is, I
trust, evidence they have mutual problems, mutual pur-
poses, and perhaps mutual ambitions to improve these
closely related fields of technical communication. I
have enjoved a long association with teachers of engi-
neering drawing, and during my long asgociation with
engineering education I have known and admired many
teachers of English. I have nothing but admiration and
respect for the contributions they have made and for
their devotion to their disciplines.

But the very word discipline reminds me to call your
attention to two important.by-products of your teaching,
by-products which in some respects are even more
important than the disciplines themselves.

The first of these by-products is the creation in the
minds of your students a passion for exactiness, pre-
cision, completeness, and an uncompromising and un-
relenting determination for correctness. Both of your
languages lend themselves to that kind of discipline,
and that kind of discipline makes for great men.

The second of these by-products may best be ex-
pressed in the language of the great educator who is
president of the State University of Iowa who stated:

“We forget that it is possible to become liberally
educated by the teaching and study of professional
and specialized subjects in a liberal manner.”

In a sirong plea for breadth in technical education
President Hancher chose, interestingly indeed, engi-
neering drawing as providing opportunity for teaching
“in a liberal manner.” Calling attention to the fact that
the late Professor French “gave testimony to its cul-
tural value by pointing out that apart from its practical
utility, it can be used to develop constructive imagina-
tion, the perceptive ability to think in three dimensions,
to visualize quickly and accurately and to building up a
clear mental image.”

“] am aware,” President Hancher continues, “that
much time has been spent on engineering curricula and
that there have been argument and debate on the intro-
duction of political science, history, economics, and
many other subjects into the engineering curriculum.
But, bearing in mind that the time engineering students
can spend in college is limited and that the pressure
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for inclusion of additional technical subject matter is
very great, has anyone congidered how the normal
subject matter of engineering can lead to the civiliza-
tions of the Nile and of the Tigris and Euphrates, to
the construction of the temple to Jupiter at Baalbek, or
of the Parthenon at Athens or of the Colosseum at
Rome?...”

Burely enough has been stated here to establish the
fact that breadth in education is not dependent upon
. subject matter alone. You teachers of engineering
drawing and of English have a great opportunity. Your
disciplines are needed in this expanding and developing

technologic society, your subjects provide splendid
vehicles for disciplining and developing minds, your
subjects offer you rich opportunity to broaden and en-
rich backgrounds now top-heavy with a technologic
content which may be obsolete tomorrow.

These are the opportunities and responsibilities re-
ferred to in the opening paragraph of this address.
Perhaps if you do this well, your disciples someday
will be mature enough to appreciate what Strindberg
meant when he stated:

“Education is everything that is left after one
hag forgotten all that one has learned”

The Function of Drawing: Creativity”

By Wayne L. Shick

University of lllinois, Urbena

Some years ago, 142 semester credit hours were
required for a Bachelor of Science in Architecture or
Architectural Engineering at a midwestern university.
Approximately 90 of these 142 credits were for courses
in which the primary, creative, scientific method and
also the means of expression and communication was
drawing. An architect or architectural engineer looked
forward to a dynamic life of creativeness by and
through drawing. He also had developed a proper hu-
mility from that relentless test of creativeness, the
visual test of drawing.

The present curriculum in architectural engineering
is 165 hours in five years, with graphics still in the
lofty position of 90 hours. I earnesily hope that this
pogition will be vigorously defended and maintained.
Yet in ECPD-approved engineering curricula, you
will look hard to find graphics taught or used to any
extent in more than fifteen percent of the courses.

And you will find begrudging approval of what little
graphics is permitted.

On the train of engineering education, the drawing
people are not in the drawing room; we are not even
coach passengers; we’re in the baggage car. We have
been segregated. But there is hope; somewhere on
the train is a private car where drawing people are
traveling in style; think of it, 90 credit hours in
graphics! We would enjoy similar accomodations,
but a dusty, old coach would look good now. There
are no windows in this baggage car, so we can’t see
where we’re going. Ironically, most of the folks riding
in the passenger cars are not interested in looking
out their windows; they don’t care as much about
what things logk like as we do.

Individuality and creativity are the dignity and spirit
of architecture. Every architecture student and archi-

*Profegsor Shick’s presentation of this paper, at the Joint
Conference of the Drawing and English Divisions, ASEE,
Ames, Iowa, on June 26, 1956, was followed by prolonged,
spirited discussion.

tect sees each problem differently and achieves a
different answer. An architect solves complex prob-
lems by sketching and drawing his inspirations; then
he expresses his solution by drawing. The drawing
must stand on its visual facts and merits. The draw-
ing says for the architect: “I do not fear to see what
I'think; this drawing is what I believe; right or wrong,
here I stand!” Does the engineer gain this fortitude
or humility, inspiration and creativeness by experi-
ments and mathematics which arrive at one, non-
visual “correct” answer? Academically, such math-
ematical and laboratory routines are so easy to assign
and grade! But how much spirit of creativity ig there?

If you have never spent a day in an atelier with
architecture students, then you have never experienced
the fever-pitch of motivation, individuality and crea-
tiveness. The atmosphere is electric, compounded of
the joy, the intense thought and graphic activity of sev-
eral throbbing minds and skillful hands in the act of
creativity. Later, all the drawings are displayed on a
long wall, and what a time is had in seeing, explaining
and judging all those different, exciting creations!

The great amount of drawing used by architects and
architectural engineers has been explained by other
engineers on the premise that architects are more con-
cerned with beauty and appearance than engineers.
This premise is not valid because it is based upon in-
complete and obsolete concepts of beauty and the rea-
sons for the appearance of a thing. Architects are not
more concerned with “prettiness” than engineers.
However, engineers should be just as concerned as
architects with the realities of “beauty.”

The dictionary defines “esthetic” as the quality of
beauty as distinguished from usefulness ; and “beauty”
as that which gives pleasure to the senses or exalts
the mind or spirit. But architects have long since re-
vised these old meanings as being perverse and ab-
stract. :

In our contemporary culture of science and engi-
neering, beauty is more than this. Beauty is the pro-
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duct, the expression of goodness, economy, logic and
function. It is perhaps redundant to speak of “esthetic
functions,” for that which is functional is therefore
beautiful.

The more useful a thing, the more beautiful it is.
Even the beauty of a flower is functional: It attracts
insects which feed upon and pollinate the flower; the
flower reminds us that spring is here — spring, when
the fuel bill will be less and when the children go out-
doors. The flower is a beautiful token of warmth, life
and creation following a barren, cold winter.

In our country, it is a beautiful, poetic thing that
each of us has a watch, a car, and other assembly-
line goods. Is the mass-produced watch less beautiful
than the precision timepiece? On a unit-quality basis
it may be, but the quantity of pleasure and utility de-
rived from the low-priced item exceeds that gained
from the expensive. Quality is not the sole measure;
beauty can be weighed by the guantitative scale of
goodness.

Not always is the mass-produced thing less beauti-
ful than the handmade luxury. When a corporation
spends millions designing an automobile, it is often
more functional, more beautiful than a custom model.
It is a tribute to the automotive industry and to cap-
italism generally, that mass-produced items are re-
peated so many times at a low-price for all, and
still sustain such a high esthetic response. Rarity is
no measure of beauty.

It i beautiful when architecture and engineering
satisfy human needs. Each thing created must be
justified as “dollars well-spent.” Which is more
beautiful: A four-million-dollar, flamboyant building,
with everything of special manufacture, or a two-
million-dollar, classic building of the same capacity,
tuilt of standard unitg -- plus 200, $10,000 homes?
When the same work and money is expended for each
of two things, which thing achieves the greater good ?
It is far more bheautiful to save 200 families from
cold and slums than to rear an extravagant monument
to some architect’s ego.

Apply this sentiment to architecture or engineering
in any age. Go back to the ancient pyramids, beautiful
and astounding, but reflect upon the death and struggle,
the nothingness of life for the mass of slaves who
lifted those piles of stone — then, are the pyramids
beautiful ? Building a great dam across the Nile river
might have accomplished good commensurate with
the labor expended, but not the pyramids. Questions
of relative beauty and goodness are constantly with
the engineer. His drawing, his creation, has a spirit;
it is a means toward beauty, of human comfort and
happiness.

There are few God-created or man-processed things
which do not derive beauty from usefulness, or useful-
ness from beauty. Beauty is created when graphics or
rhetoric function to accomplish a useful purpose, in a
logical, economic way. But more than the measurable
gualities of beauty, is the reaction when the drawing
or essay has been read: “What a beautiful thing — I
understand fully,” or “How ugly — I don’t know what
it means.”

Science has had a revolutionary effect on art and

beauty. About a hundred years ago, the advent of
practieal photography shook the art world. Thousands
of artists saw their livelihood being taken away by the
all-seeing eye of the camera. A sort of psychosis
gripped the artists as they strained to find new art
forms and ideas, trying to do things which the camera
could not do. This was the beginning of cubism, im-
pressionism, surrealism, and the “what is it?”
schools of painting. No longer would a true artist be
so banal as to do realistic drawing or painting, the
life-like portrait, the newspaper or magazine wood-
cut. The public had to be educated to the new schools
of art - if you didn’t understand what the artist had
smeared on the canvas you were not cultured, you
were not of the intelligentsia. Oh, we still have ar-
tists, such as Jon Whitcomb and Norman Rockwell,
whose faces and figures are recognizable — but they
are not really artists — only commercial artists!

But the lowly commercial artist is not the major
exponent of realistic art and beauty. Creative engi-
neers are true, scientific artists! The realistic
drawings of the engineer express the creative thought
and inspiration of an orderly intellect. Things which
exist only in the mind of the engineer can be geen by
drawing; the finest photography is helpless to record
one particle of an engineer’s mental creation. Only
the primitive expedient of model-making — exorbi-
tant in cost and time — can partially supplant the
engineer’s scientific art: engineering drawing.

Perspective is the “poetry” of drawing, a creative
“impression.” Orthographic drawings prosaically show
what a creation is, from the set of drawings for a large
machine to the simplest form, a freehand rectangle.

A freehand rectangle with many words and numbers
is sometimes called “Simplified Drawing.” A better
term might be “Simplified Drawing --Complex English,”
a combined form. If “Simplified Drawing--Complex
English” is carried to the ultimate, the engineer will
use a typewriter more than a T-square. He should also
know several languages to replace the universal ex-
pression of drawing. Seriously, thig ultimate will never
be reached, for few things are more clearly described
by words and numbers than by drawing.

Is engineering drawing a creative science and art;
ig it a means of effecting beauty and usefulness? Or is
it just a skill, like penmanship, or typing — purely a
mechanics or technique? To help answer these ques-
tions we may compare Engineering Drawing with
English for Engineers. A hypothetical and facetious
outline of English for Engineers might be as follows:

Learn a few simple rules of grammar and punctua-
tion, and stress penmanship and typing skill. Copy
and memorize a few classic examples. Use the
dictionary to learn the spelling, pronunciation, and
occasionally the meaning of words. Since specialists
can be employed who speak and write well, it is
necessary for the engineer to learn only the rudi-
ments of English; therefore, too much time is spent
in teaching English. It is really necessary that the
engineer be able to give only a sketchy idea in his
speech and writing, aided by sign-language and arm-
waving, and then the writing-technician can better
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express his ideas for him. Therefore, sketchy and
fragmentary forms of English expression should be
emphasized.

This outline is absurd and outrageous! But who has
not heard similar words for engineering drawing? It
is as intelligent to omit logic, science and art from
English as from engineering drawing.

It has been repeatedly voiced that engineers should
do creative work! I suspect that the creativity of en-
gineers is limited by the method presently emphasized:
laboratory experiment and mathematical analysis. The
laboratory affords only the tangible, existing, “what
has been done” facilities. The englneer can never
create more than what is at hand; he will not create;
will merely collect, juggle and asgemble existing pieces.
His mathematical analysis is creative, but affords no
visual or tangible expression.

What is lacking from this effort to create? An item
which has been classified as a non-engineering course.
The engineer can create his mathematical, scientific
inspiration by and through drawing. Drawing is a
beautiful, functional process which enables the engi-
neer to create tangible, visual forms — to check, to
clarify, and to redesign. The science and art of draw-
ing is for creativity outside the bounds of what has been
done.

The architect and the artist feel this creativity in
their souls as they work at their drawing boards and
casels. They see their creations grow, see their
thoughts take form and meaning, come to life!l Is this
spirit and hand of creativity to be shrunk or cut off
from the engineer? Is the engineer never to see his
brain-child grow under his own hand — by drawing?

Is the child of his mind to be reared in an orphanage,
the drafting room?

Technical illustrators are working for our corpora-
tions which employ engineers. Does the engineer ig-
nore the pictorial drawing which the technical illus-
trator interprets from some draftsman’s orthographic
which is deciphered from some engineer’s data? Per-
haps the engineer’s attitude is one or more of these:
“That’s the way I calculated it, and the way the labora-
tory tests supplied the data; it is infallible; no im-
provements or refinements can be made; no other ap-
proach is rational; that’s the way it must be; don’t
bother me with details; don’t let me see what it looks
like — I might have an inspiration to do it another way;
I might not like what I see.” Thus the orthographic
drawing and the pictorial view become by-products
rather than means to creation. But architects con-

stantly use pictorial and orthographic drawing to
actually see and experiment with various elements as
their creation develops, with no limit on creativity, no
limit as to what has been done!

The recent Evaluation of Engineering Education em-
phasized freehand sketching ability. Could this be
wishful thinking that this would require only super-
ficial education in drawing? Does emphasis on “free-
hand sketching” minimize the need of rigorous teach-
ing of the science of drawing? There are two distinct
elements here: First, the science and art of graphics,
and second, the hand-eye coordination skill of sketch-
ing. The engineer who would sketch scientifically and
creatively, not in irrational scribbles, must first
know the science of graphics, fully. The most profi-
cient operation of the finest drawing equipnent, or the
most skillful sketching technigque zccomplish nothing
without the science of graphics. This science and art
will not be learned by some miraculous short ex-
posure.

It is surely true in engineering, as it is in architec-
ture, that the individual will not create a thing of which
he cannot understand the form, anything which he can-
not depict. Can the engineer design three-dimension-
ally-curved surfaces and complex machines by math-
ematics and science alone ? How can he, without knowl-
edge of the graphic, the real, the tangible depiction of
his mathematical and scientific analysis? Will he have
a mental block in attempting such analysis, if he can-
not visualize or know that he can picture his analysis ?
Perhiaps the engineer can design without graphics; I
dare to suggest that he might do better and faster with
graphics. And moreover, that he might be motivated
to create if he could see his creation develop.

To create, the engineer will have full knowledge of
all three-dimensional forms, and all means of graphic
portrayal of any object, no matter how complex. Vis-
ualizing his creation, he will not fear to attempt any
project or analysis. With comprehensive knowledge
and experience in graphics, he will readily draw, see
and modify his creation. He will communicate his
creative ideas to others in engineering by graphics,
for their rejection and approval of various elements
and ideas. He will know that his ereation in the graphic
state i5 ready to be born — ready to be made by the
laborer who can see and understand his graphic cre-
ation. He will not be frustrated and narrowly limited
by superficial knowledge of graphics or any other
science. The function of drawing is that of
creativity.

Creative Problems for Basic Engineering Drawing

By Matthew McNeary

University of Maine

If a college course is to have a respected place in
a college curriculum, it must be significantly different
in content and presentation from a course in the same
subject offered in a secondary school. It is true that
basic drawing courses in college may delve more

deeply into theoretical matters and may require the
execution of more complicated drawings than many
high school courses, but there is one element usually
common to both: the laboratory work consists largely
of copying. The work may require changing a pictorial
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drawing to a multiview drawing or vice-versa, but it is
still copying. Herein, in my opinion, lies the greatest
weakness today in engineering drawing educational
methods at the college level. The remedy lies in intro-
ducing creative problems.

«Creativity” is a favorite topic in technical journals
and even popular magazines these days. Scarcely an
issue of the “Journal of Engineering Education” has
appeared in recent years without some mention of the
desirability of instilling a capacity for creativeness in
our students. A few years back you will recall that
the “humanistic stem” was in similar vogue. The dif-
ference for us is that the “humanistic stem”, while
important, is difficult to incorporate into drawing
courses, but “creativity” is a natural adjunct of draw-
ing and should be enthusiastically seized upon by draw-
ing teachers as an ohjective in their teaching.

Creative problems may be time consuming. As has
been pointed out by Professor T. D. McFarland in the
February 1956 JOURNAL OF ENGINEERING DRAWING,
the project-type problem is often impractical in a
course such as engineering drawing where time is g0
short. One must be careful, then, to construct prob-
lems that require independent judgment on the part
of the student and, at the same time, can be accom-
plished with reasonable speed. With some ingenuity
this can be done. Here are some suggestions for de-
viging such problems. These, in all cases, do not
demand “creativeness,” in the strict sense of the
word, but they do minimize copying and encourage in-
dividuality.

1. The Design Problem. Ask the student to design
some simple, well-known tool or part of a machine.
For example: “Draw an outline of an open-end wrench
for a 1/2" hexagon nut.” The student must determine
from a table the width across flats and should be
asked whether an opening of exactly that size would
do or whether there should be some clearance. He
will then have to draw a circle, cut out a “U”-shaped
piece, and attach a handle. Last year we gave this as
one of our first exercises to 550 beginning students
and got 550 different wrenches, some of them very
interesting. ‘

If a problem is given which requires the design of a
device composed of several mating parts, it is impor-
tant to start with a design assembly and follow with the
detail drawing and the final assembly drawing. This is
the procedure used in industry but seldom followed in
basic drawing courses. Usually, in basic drawing
courses, the design assembly is omitted and the de-
tails are drawn from a fully dimensioned pictorial
drawing or assembly drawing. It is better to design
from scratch a simple device having only three or
four parts than to detail a more complicated machine
that has already been designed. A stuffing box con-
sisting of a valve bonnet, gland, and stuffing nut, or a
flexible connector consisting of two end flanges and a
floating disc are examples of suitable subjects for this
type of problem.

9. Omitted Dimensions, Problems traditionally
presented in the form of fully dimensioned pictorial
drawings to be drawn in multi-view projection may be

altered by removing non-cricital dimensions and
leaving them to the judgement of the student.

3. Tabular Problems. Manufacturing catalogs are
full of multi-view drawings of machine parts in which
the critical dimensions are indicated by letters whose
numerical equivalent may be secured by consulting an
accompanying table. In this way, one drawing serves
to describe several sizes of the machine part. Many
non-critical dimengions and design details are omit-
ted. The use of this type of problem permits the
assignment within a class of several variations of the
same problem and also leaves the determination of
the non-critical dimensions to the individual student.

4. Verbal Instructions. Engineers as a rule are not
verbally-minded and prefer to communicate with pic-
tures or mathematical symbols. However,in engi-
neering practice irequently they must follow verbal
instructions and therefore need training in creating a
graphic description from a verbal description. Here
is a typical verbal problem:

A bank vault hinge is to be made by performing the
following operations on a block of steel 8* wide by 4"
high by 3" deep.

a. The upper right quarter is cut away.
b. The forward left quarter is cut off.

c. The right end is rounded to a half circle of 11/2 '
radius, and a 1 3/4" diameter bolt circle on the same
center locates four 3/8" diameter holes, equally
spaced, drilled from the top to a depth of 1 1/4".

d. The remaining left quarter is rounded to a 2"
radius through 270°, and a 2 3/8" diameter hole is
bored through on the same center.

Professor George J. Hood, in his book “Geometry of
Engineering Drawing”, to the best of my knowledge
originated this type of exercise, and it seems o have
a great deal of merit. There is no line drawing or
photographic cut to aid the student: he must visualize
the entire object in order to put it on paper in graphic
form.

5. Curve Plotting. If students are asked to plot a
curve from given experimental data, it follows natur-
ally to ask for a determination of the equation of the
curve. This ties in nicely with freshman mathematics.
Of course, at the freshman level it is probably best
to use straight-line data. Since the student uses his
own judgment in drawing his curve through the aver-
age of the plotted points, most equations from the same
data will vary slightly. It is this variation that makes
this exercise interesting.

6. Creativeness in Lettering. Lettering exercises
usually consist of copying letters and words beneath or
adjacent to a given sample. Ag a supplement to this,

a student may be given a blank exercise sheet on which
he is io letter his name, major curriculum, and home

town. All will be different. He also may be required to
pul some given information in the form of a title of his
own design. Each element of the title may be centered
about a center-line or initial letters may be aligned in
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Some manner, or a combination used. Here again most
efforts will be individual and different.

The wide-spread use of workbooks in which the stu-
dent completes partially drawn problems has the ad-
vantage of permitting wider coverage of subject matter
than the blank paper approach, but the originality of
the student is suppressed. An ideal course would be
one in which the advantages of both methods are com-
bined; some problems partially drawn and some cre-
ated in entirety on blank paper. _

Throughout the preparation of problem material,
every effort should be made to incorporate material
from all fields of engineering, and not to work exclu-
sively with machine parts. Civil, electrical, and chemi-
cal engineering are usually neglected in our basic

work. Broadening our scope in this way will enable us
to do an effective job of student orientation. This is
especially important if the freshman year is common
to all curricula and choice of a major field is made in
the sophomore year.

I have presented a few ideas that should make our
laboratory work more interesting and challenging for
both the student and the instructor. The number of
problems that can be devised within this framework
of ideas is infinite. With a little thought and ingenuity,
and a willingness to depart from tradition, any in-
structor can become creative himself and enrich the
basic work in engineering drawing through the origina-
tion of new and more effective problem material, --
our most important and our most vulnerable teaching
tool,

The 1956 Engineering Drawing Summer School

Some Reflections and Recommendations

By William B. Rogers

United States Military Academy

The prospects for the 1956 Engineering Drawing
Summer School were good. Program material appeared
timely and interesting and the speakers well qualified
to discuss their assigned topics. Much credit is due
those who worked long and conscientiously laying the
groundwork for a successful Summer School. Prof.
James Riging and his Jowa State staff members were
ideal hosts. The setting was geographically located
for optimum representation, and excellent facilities
were provided.

Unfortunately, from the “student” viewpoint, much
of the time at Ames proved to be wasted! Time spent
in the society of the recognized leaders in engineering
education is not time wasted. Mealtime conversations,
impromptu gatherings in lounges, corridors, or dormi-
tory rooms with such men as these proved a valuable
and inspiring experience attainable in no other fashion.
The non-productive time was most noticeable between
the hours of nine and noon and two and five P.M. It is
disappointing, to say the least, to travel halfway across
the continent to attend a “summer school” listing
among its “faculty” individuals of unquestioned attain-
ment and well deserved fame only to be left stranded
for the best six hours of each day in a state of physi-
cal inactivity and mental suspension while a speaker
struggles through a monotonous reading of his paper.
The platform performance of some of the patriarchs
of our profession fell short of expectations!

There were notable exceptions. A bright beam of
wit, the clear ring of a new idea, the sense of satis-
faction when a private opinion was publicly confirmed,
the quickened pulse at the opportunity to defend or re-
fute a controversial siatement, occasionally pierced
the pall of tedium and their effects were refreshing.

But, must we pound ourselves on the head with a ham-
mer just because it feels so good when we stop? Is
the framework so rigidly constructed, precedent so

' firmly established, and subject matter so generalized

that an educated man, whose natural habitat is the lec-
ture platform, is hesitant about expressing himself
freely and specifically and inhibited in infusing his
presentation with his own peculiar personality when
discussing facets of his life’s work with a congrega-
tion of his peers? Must the Summer School sessions
consist of the reading of papers prepared primarily
as a display case for the author’s erudition and de-
signed for future written publication rather than for
oral presentation ?

What of future summer schools? What is to be
gained by conducting an Engineering Drawing Summer
School every five years?' Toward whom are the efforts
directed? The young engineering drawing instructor,
the yearling just beginning to stretch his legs and look
around a bit, is the man who needs help. He needs

specific help! He wants to know about teaching aids,

gimmicks or ideas which will assist him in putting
across to hig students a particularly difficult point. He
is faced with sleepless nights before and after the pre-
paring, the administering, and the grading of a final ex-
amination. Is it too difficult, too easy, is it reasonable,
is it valid? What about grading? How are twenty daily
problems, a two week project, six short quizzes, three
one hour examinations, and a final examination eval-
uated and equated to a letter grade ? What methods

are available for reproducing problems and examina-
tions which are locally prepared? How to draw for re-
production? Is it feasible to use color slides in teach-
ing engineering drawing? What about movies? Are
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these items commercially available? If not, how can
they be made with limited equipment and funds? And,
that is not all that is troubling the young instructor’s’
mind. With new and more advanced subject matter
being introduced into graphics courses, he may be on
uncertain ground when faced with even the most ele-
mentary principles of graphic solutions to engineering
problems, nomography, etc. Ingenuity, industry, and
liberal applications of the “midnight 0il” will eventually
provide the solution, but in the meantime a little assis-
tance from the “old hands” would be most welcome.
The Engineering Drawing Summer School is certainly
the place to seek this help, and one of the principal
objectives of the Engineering Drawing Division should
be to instruct the young teacher in the art of teaching
engineering drawing.

What should be included in the curriculum of an
Engineering Drawing Summer School? Here are some
suggestions:

1. Course Design

a) Subject matter to be included and allotment
of time to various phases of subject matter

b) Size of sections

¢} Choosing a textbook

d) The locally prepared problem vs. a workbook

e) Choosing a workbook

f) Homework and home study — How much out
of class preparation should be expected?

g} Examinations and quizzes

h) Grading

2. Preparation of examinations
a) Basic principles
b) Types of examinations
¢) Preparing similar examinations for sections
attending on alternate days
d) Critique of examinations

3. Chalkboard techniques
: a) Hints on chalkboard sketching
1) Chalkboard instrumental drawing

4. Charts, their preparation and use
a) Permanent charts
b) Drawing the chart
¢) Reproducing the chart
d) Displaying the chart
e) Hasty charts

5. Current trends in reproduction processes
a) A demonstration of equipment by manufac-
turers
b) How to prepare the original copy for opti-
mum results
¢) Reproducing foil overlays and their appli-
cation in engineering drawing instruction

6. The use of miniature color slides in teaching
engineering drawing
a) Preparation of the copy or model
b) Making the slide
¢) A sample color slide presentation

7. The use of moving pictures in teaching engi-
neering drawing
a) Movies currently available from commercial
sources
b) “Home movies” in engineering drawing
c) Introducing and critiquing films for students
d) Post-film examinations

8. Elementary graphic solutions to engineering
problems

9. Basic principles of nomography

10. Curriculum construction directed toward a bac-
calaureate degree in engineering graphics

What about scheduling and presenting the material
after it is chosen? Here ig a suggestion. Consider a
curriculum of eight items or lessons, an enrollment
of two hundred student members, and a three day
period devoted to the Summer Scheol exclusive of the
days concurrent with the Annual Meeting. First, pro-
vide eight suitable meeting places or classrooms and
assign one to each lesson. Then, during the registra-
tion or at the opening session, divide the two hundred
students into eight groups of twenty-five each. Divide
the first two days into eight periods of say seventy-
five minutes each. (9:00-10:15 and 10:30-11:45 in the
morning and 2:00-3:15 and 3:30-4:15 in the afternoon.
This allows fifteen minutes for changing classrooms.)
Each lesson will be presented eight times, one to each
group of twenty-five students. Assign two or more
instructors to each lesson to assist each other and al-
ternate in the presentation of the lesson. These rela-
tively small groups should permit discussion not pos-
sible in a lecture hall filled with two hundred perspir-
ing captives. Student participation, the “work-shop”
idea, should be involved in each lesson where feasible.
There is still a day to go! On the third day a gathering
of the entire student body of two hundred might be ac-
ceptable making use of the four seventy-five minute
periods to further discuss and enlarge upon four of
the eight lessons. For example, if one of the lesson
topics was The Use of Miniature Color Slides in
Teaching Engineering Drawing, the third day in the
lecture hall would be an appropriate time for the sam-
ple color slide presentation.

If future Summer Schools are to be a success, the
Engineering Drawing Division must: '

1. Clearly state a mission or purpose and devote all
of the Summer School time to accomplishing that
mission.

2. Recognize the Divigion’s duty to the young teacher
and provide a Summer School program in keeping
with his needs, eliminating generalities and con-
centrating on the specific.

3. Endeavor to make every session a model of the
finest pedagogy the Division has to offer. It is not
enough to prepare an excellent paper. Equal atten-
tion must be paid to the presentation. Young in-
structors learn from example as well as precept.
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An Evaluation of Paper Presentations
At the 1956 Summer School

By R. Ford Pray

Syracuse University

The following comments are those of a young engi-
neering teacher who has been in the profession only two
years. It is hoped that they will encourage some re-
evaluation or at least some additional thinking on the
subject of the 1956 Engineering Drawing Summer
School. :

After some years.of industrial experience, I joined
the faculty at Syracuse University. Naturaily, as is the
case with most young engineering teachers today, my
experience and formal training in the field of education
was nil,

As with anyone interested in the welfare and im-
provement of his students, many problematic thoughts
confronted me. Basic among these various problems
were the thoughts: “What is the best way to put a cer-
tain idea across to the student?” “How can I make it
easier for the student to learn?” “What teaching meth-
ods should be employed in this or that topic?” “How
do I know whether the student is learning what he
should?” “Do my quizzes truly show the student’s
knowledge ?” and “How can I broaden my background
within a field?”. Additlonal questions in this train of
thought can be given “ad infinitum.” We all have ex-
perienced these thoughts. '

Naturally, upon receipt of the announcement of the
Fifth Summer School for Teachers of Engineering
Drawing,” my general thought was -~ now I will get
some answers to basic problems. Therefore, the ap-
proach to the summer school was all eagerness and
hope for finding out how others met these problems,
what was new in industry’s desires, and what was new
in the field of engineering drawing. A natural background
could be obtained from looking at past records of these
meetings. Information on the meeting five years ago
was available in various back issues of the JOURNAL
OF ENGINEERING DRAWING and ten years ago, 1946,
was well represented — bound volume and all. Let’s
look at some of the topics of 10 years ago for example.
The section titles are indicative:

Section 4 — Course content in Drawing and Descrip-
tive Geometry '

Section 5 — Teaching Methods

Section 6 — Examinations

Section 7 -- Organization and Administration of the
Drawing Department

Section 9 — Audio-Visual Teaching Materials

Section 10 — Courses in Advanced Graphics

There is no need to list more or to give the individual
paper titles — they are all there for those who are in-
terested. But are not these section titles indicative of
what should be undertaken during a summer school

— not only for the “younger” members, but for the
more experienced members too ? .

These topics would certainly meet the needs of the
younger teacher who is truly interested in his work
and students and who wishes to improve himself, Also,
I contend, these topics (at least most of them) should
certainly meet the needs of the experienced teacher
as well. It is a well known fact that there is always
room for revisicn and improvement. However, this
necessitates the assumption of an open mind, a re-
quirement of the modern world in every field includ-
ing education. If a particular member feels his meth-
ods, ideas, or what have you, are perfect and need no
revision, then he should be the first to be on his feet
presenting them so that his colleagues and their stu-
dents can benefit.

Now, with a few of these thoughts in mind, lets look
briefly at the Summer School just completed. What
objectives did it meet? How many times did you, if
you were present, stop and say to yourself: “That’s
something I should employ to improve my course” or
“There’s a problem | had better watch out for” or
“Can that help my students to learn?”

There are many points of great value about the
School which should be mentioned. First of all, the
Summer School provided us with an extra long period
of time to meet and to really get to know each other,
to learn from the others’ experience, and to generally
make new and renew old friends from all over the
country. This is extremely important for all of us,
academically, culturally, and socially. It certainly is
agreed that the Drawing Division officers and the
staff at Iowa State College did a bang-up job on the
preparations for and the operation of the Summer
Schaol this year. The chosen theme was far-reaching
in intent, and a number of the presented papers were
well thought out, planned, and delivered. At least
humerous attempts were made to adhere to rigid time
schedules and discussion periods. (I might mention
that in many organizations, if a speaker goes over-
time he is promptly cut off by the presiding officer,

a practice which will usually force the speaker into
a better presentation.)

But to go back to what I had hoped for, as brought
out previously, I still find unanswered questions as
far as I am concerned. Basically, in my opinion, the
Summer School failed in many respects to live up to
expectations. Others have expressed this same com-
plaint. The general theme and most of the paper titles
were well chosen with the intent and interest of all
apparently in mind. But what happened between the
title selection and the mind of listener or reader?

Most disturbing to me was the fact that so many
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man who lecture and teach practically every day
could not get on their feet and deliver a paper with-
out reading it in a most boring and sleep provoking
manner. Presentations are supposed to hit the “high
points” and stir interest in a subject. By so doing
they will put across emphatically the important ideas
and encourage the.listener to read the paper for the
details. Note how well received and remembered are

those papers which were not read, hut were “delivered.”

The idea of panel discussions is good if properly
organized and run. However, it doesn’t prove much
if panel members get up and praise the individual
paper for five minutes. As with the speakers, panel
members must be prepared to criticize, take issue
with, and add to the paper presented. This way,
several channels will be opened for audience partici-

6. It would be good to have one or two associates

criticize the outline and the proposed presentation
including the illustrations.

7. All those who will be presiding at various sessions

should have a “get together” prior to the beginning
This would provide an opportunity to set up time
schedules, procedures, and the like. Each session
“leader” should receive, one month previous, a
copy of the papers to be presented and should have
become familiar with them. Also he should have
obtained all available information in the individual
speakers and discussers for introductions, and the
like.

8. Each day there should be an authors’ breakfast for

all authors, discussers, session leaders, visual
aid men, room custodians, who will be involved on

pation with the resulting obvious benefits to all.

What can be done to improve this situation? Plenty!

The following suggested procedure could be used:

1.

2.

Papers should be submitted 6 months prior to pro-
posed presentation.

A board of editors should carefully go over the
paper locking for adherence to topic, theme, time-
liness, and appropriatness.

. Upon acceptance of the original (or revised) paper

by the board, it should be duplicated in some fash-
ion for distribution. Publication in the JOURNAL
priot to, concurrently with, or immediately follow-
ing the meeting would be best.

. Author should submit a listing of visual and pro-

jection equipment which he shall need at least one
month in advance to a visual aid committee re-
sponsible for having said equipment available on
time.

. Author should “outline” his presentation one month

in advance. A system outline of one or two pages
maximum or index card notes should be sufficient.
No copies of actual papers should be permitted on
podium. Also every effort should be made to use
as many pertinent illustrations as possible as
these greatly add to the presentation. In making
up the outline the author should be very careful to
avoid tedious facts and boring “wordology” in his
presentation. His goal is to stir interest and

thought.

that particular day, as well as for the meeting co-
ordinator and possibly the board of editors. The pur-
pose is to inform the authors of final time schedules,
the use of available equipment, the acoustic problem
and other items of interest. It should be impressed
upon the authors that the time schedule will be ad-
hered to, and that they will be “cut off” if they run
over time. .

9. The session leader shall be completely responsible
for the introduction of speakers, and discussers
(if same are involved), strict adherence to the time
schedule, and other details necessary to assure a
good, invigorating session. It might be mentioned
that quite often a discussion can be well lead by a
co-author.

Perhaps portions of the foregoing are used in the
present organization. If so, are they rigid enough? If
a system such as I have outlined were incorporated,
I feel it would go a long way toward producing the type
of summer school meetings which will be of benefit to
all in all respects. Similar systems have worked for
comparable organizations. To produce a desired effect,
considerable planning, organization, scheduling, and
strict regulation must be incorporated. Certainly this
should be true of the preparations for and presentations
at the Engineering Drawing Division’s Summer School;
one of the best of meetings which could be even
better.

THE ROMANCE OF ACHIEVEMENT*

EVERETT 5. LEE
Editor, General Electric Review

And then I thought of the superlative sum total of

achievement in the great engineering prefession — in

the lives of men dedicated to advancing new and bet-
ter products, keen in the anticipation of rendering a

still greater service. Theirs is the romance of achieve-

ment.

Over the years the world has seen engineering and
scientific achievements come into being the like of
which have never been seen before. The day-by-day
contributions of the engineers and the scientists to

bring new products into use and to improve existing
products never cease. The year 1955 has added its
brilliance to the past as the record shows. . . . The
romance of achievement continues to go on,

*Reprinted by gpecial permission, an excerpt from an
editorial in GENERAL ELECTRIC REVIEW, January
1956, '
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The Rice Institute™

By A. P. McDoncld

The Rice Institute

Rice is a privately supported, co-educational, tuition
free university, that offers courses in the traditionally
basic fields of Liberal Arts, Sciences, Engineering,
and Architecture. The student body comprises approxi-
mately 1700 men and women students, with some 225
of these doing work toward advanced degrees. Because
the Institute is able to offer all of the advantages of a
privately supported institution without charging its
students tuition, admission is on an academic compet-
itive basis. Thus since all students are expected to
show a fine record of achievement, the graduates are
trained for leadership in the true American sense, a
leadership won by personal effort in a field of equal
opportunity. .

The institute was founded by William Marsh Rice,
who provided the original endowment. With its beauti-
ful campus of three hundred acres, Rice opened its
doors to students in 1912.

The President of Rice is Dr. William V. Houston,
who came to the Institute in 1947 from the California
Institute of Technology, where he was chairman of the
Department of Physics and Mathematics. At Rice he
heads a faculty that is noted for its scholarly attain-
ment and academic research. Dr. Edgar Odell Lovett,
now President Emeritus, served Rice as President
from its opening in 1912 until the appeintment of Dr.
Houston.

In addition to providing excellent instructiontounder-
graduates, the various departments at Rice direct much
effort toward basic and fundamental research. Rice
scholars are constantly exploring areas of future im-
portance, in engineering, in the sciences, in the hu-
manities, and in architecture. In addition to Rice’s
numerous laboratories, the Fondren library with its
262,000 volumes constitutes a tremendous storehouse
of technical and liberal knowledge of yesterday and
today and the intellectual tools for constructing the
world of tomorrow.

From the beginning, the Institute has been noted for
its outstanding faculty and for the schelarly relation-
ship that exists between the faculty member and the
individual student. A fine sense of academic freedom
and thought along with responsibility has attracted
these scholars to Rice. During the past two years a
faculty numbering some 130 full time members has
published 276 learned articles and 14 books.

Rice graduates have established an excellent record
in the major industrial complex that is the Southwest.
Its engineering, science, architecture, and liberal arts
graduates are making a significant contribution to
industry, commerce, and the life of their respective
communities.

*The Rice Ingtitute, Houston, Texas is to be the Host for the
Mid-winter Meeting, January, 1957.

LABORATORIES
Architecture

The department of architecture is located on the
second floor of Anderson Hall. It consists of two large
general drafting rooms for undergraduate students and
a large studio well equipped for advanced work in free-
hand drawing and painting. The drafting rooms for
fifth-year graduate students and for construction work
are located in a large, air-conditioned area in the
basement of the main library building. The construc-
tion area consists of a drafting room, a model room,
a materials museum with files, and adjacent offices
for members of the faculty.

In each drafting room throughout the department,
every student has a large individual drafting table. At
the fifth- and sixth-yvear levels the student is provided
with two drafting tables.

Chemical Engineering

Laboratory facilities for undergraduate instruction
in chemical engineering are housed in the Chemistry
Laboratory. They inciude not only the usual equipment
associated with fuels and combustion and with unit-
operations courses, but also such special items of
undergraduate instructional equipment as an engine-
driven vapor-compression evaporator (Kleinschmidt)
and a full-size water cooling tower.

Facilities for graduate instruction and research in
chemical engineering are housed in the Abercrombie
Laboratory. There are well-equipped shops, an open
two-story laboratory, bench-scale research labora-
tories, and a P-V-T-X laboratory. There is also
specialized research equipment such as fluid and fixed-
bed catalytic converters, vapor-liquid equilibrium
apparatus, apparatus for condensation heat transfer,
equipment for gas chromatography, and-equipment for
interphase mass transfer.

A feature of the central wing of the Abercrombie
Laboratory is an expanse of unallocated laboratory
space to be assigned to engineering research problems
as the need arises in various fields.

Civil Engineering

The civil engineering laboratory is equipped with the
usual surveying instruments: transmits, levels, com-
passes, and plane tables of a wide variety of standard
American makes. The drafting room is fully equipped
with instruments not required by each individual stu-
dent, such as planimeters, protractors, special slide
rules, railroad curves and irregular curves consisting
of splines and weights, and calculating machines. The
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materials-testing laboratory of the department is
equipped with cne 50,000-pound Riehle universal ma-
chine, one 60,000-pound Riehle hydraulic testing ma-
chine, one Olsen 15,000-pound universal machine, one
100,000 -pound Olsen universal machine, and others.
Two R. R. Moore endurance-testing and a Riehle univer-
salimpact machine have been added recently. Further
recent additions include a soil-mechanics lahoratory
equipped for instruction and research, a departmental
machine shop for maintenance. and construction of re-
search equipment and equipment for making and test-
ing pre-stressed reinforced concrete. The hydraulics
laboratory is equipped with a 200-gallon-per minute,
100-foot head volute centrifugal pump with a directly
connected slip-ring motor; a simplex Venturi meter;
trapezoidal, triangular, and rectangular weirs; a
Pelton-Doble impulse wheel; and necessary gages and
other usual equipment.

Complete electric strain-measuring facilities are
available in the form of Baldwin~Southwork and Young
strain indicators, a Du Mont Oscilloscope, Schaevitz
linear variable differential transformers, and attendant
switching equipment.

Electrical Engineering

The equipment of the electrical engineering labora-
tories is ample for a thorough study of direct and alter-
nating current circaits, machines, and controls, as well
as for investigations in the electronics and communica-
tions fields. In the power lahoratories, examples of a
wide variety of rotating machinery, transformers, con-
trol devices, industrial electronic devices (including
mercury-arc power rectifiers and X-ray equipment},
servomechanisms, and instruments are available. The
electronics laboratory is equipped for investigations in
voice recording, wire communication, radio, and micro-
wave fields, and for basic studies of electronic tubes
and their circuits. Instruments, other measuring ap-
paratus, and standards are sufficient to make any
measurements likely to be needed, and are maintained
on the level of current practices and advancements in
the fields to which they apply.

In addition to being a part of the communications
laboratory equipment, a 1-kilowatt short-wave trans-

mitter, with several of the latest communications

and broadcast receivers, affords opportunity for elec-
trical engineering students to become proficient in the op-
erationof these facilities as an extracurricular activity.

Mechanical Engineering

The mechanical engineering laboratories are well-
equipped with standard apparatus for undergraduate
instruction in thermodynamics and heat power, inter-
nal combustion engines, manufacturing processes,
physical metallurgy, and engineering mechanics. A
drafting room is also available for laboratory in-
struction in machine design.

In addition to the ahove, there are laboratory facili-
ties for graduate study and research in thermodynam-
ies, fluid dynamics, engineering mechanics, and physi-
cal metallurgy. Of particular interest are: a 5 x 10~
foot “water table” for analogue studies of supersonic
gas flow, a stress-analysis laboratory equipped for
three-dimensional photoelastic studies, and a vacuum
melting furnace for production of high purity alloys
for metallurgical research.

An integral part of the laboratories is the machin-
ists’ shop, which is -equipped for the construction of
apparatus for undergraduate instruction and graduate
research.

Engineering Drawing

The drafting room for instruction in engineering
drawing is located in the west wing of the Engineering
Anmnex. This room is equipped with drawing tables,
lockers, and racks in such number that all students
may work independently. Special equipment includes
a suspension pantograph, universal drafting machines,
ellipsographs, beam compasses, sufficient number of
sets of Doric lettering instruments for each student’s
use, and an elaborate set of Olivier models including
the war mast, hyperbolic paraboloid, elliptical and
conchoidal hyperbeloid, conoid, groined, and clois-
tered arch, intersecting cylinders, raccording warped
surface and corne de vache.

Tentative Slate of Cundidates For Offices of the Division, 1957-58

In accordance with the Rules of the Division, the
Nominating Committee, Dean J. Gerardi, Chairman,
presents a list of ecandidates for offices for the 1957-
58 term. Additional candidates may be nominated by
petition. A petition should be signed by ten members
of the Division, the candidate named having expressed
his willingness to accept the office specitied, if elected.
Such petitions should reach Dean Gerardi, University
of Detroit, before the conclusion of the Mid-winter
Meeting, January, 1957,

The slate is as follows:

VICE-CHAIRMAN:
Harold P. Skamser, Michigan State University
Yames 8. Rising, Iowa State College

SECRETARY-TREASURER:
Carson P. Buck, Syracuse University
James S. Blackman, University of Nebraska
ADVERTISING MANAGER:
A. P. McDonald, Rice Institute
Wayne L. Shick, University of Illinois {Urbana)
EDITOR OF GRAPHIC SCIENCE (T-SQUARE) PAGE
Fugene G. Paré, Washington State College
Leon M. Sahag, Alabama Polytechnic Institute
EXECUTIVE COMMITTEE
B. Leighton Wellman, Worcester Polytechnic Institute
Harold B. Howe, Rensselaer Polytechnic Institute.
Nominating Committee
J. Gerardi, Chairman.
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A Study of Graphical Standards
For Electrical Diagrams and Components

By Charles J. Eaer

University of Kansas

With the tremendous recent advancements in such
fields as automation, guided missile design, and radar
and television refinement, many engineers today are
coming into oceasional, if not daily, contact with the
subject of electronics. Many of these persons are
graduates in fields other than elecirical engineering
and have to learn, on the job, how to read and prepare
electrical schematic drawings.

The basic concepts of electrical schematics can be
effectively presented in a few hours in engineering
graphics courses at the freshman or sophomore level.
Although little, if any of this material is available in
current texthooks, the subject material is well presen-
ted in two sets of standards, both quite up-to-date.
These are “GRAPHICAL SYMBOLS FOR ELECTRICAL
DIAGRAMS,” Y32.2-1954, published by the American
Standards Association, and Military Standard 154,
“ELECTRICAL AND ELECTRONIC SYMBOLS," pub-
lished and approved by the Department of Defense in
1954. The two sets of standards are nearly identical,
so much so, in fact. that some companies having con-
tracts with the armed forces are able to follow the
ASA Standard without seriously violating any of the
military standard specifications.

It is the objective of this study to present many of
the more common symbols and practices listed in the
American Standard code, and to show wherein these
differ from the military standards where differences
do exist.

Because revision of the ASA Standards is underway
in some areas, it would seem appropriate to clarify
the status of ¥32.2-1954. According to Mr. Allen F.
Pomeroy, chairman of ASA Technical Committee Y32.
“GRAPHICAL SYMBOLS FOR ELECTRICAL DIA-
GRAMS,” Y32.2-1954, is in good standing at this time.
The only major change impending is that this group
will probably adopt the Institute of Radio Engineers’
proposed transistor symbols within a year. Because of
the recent revision of Military Standard 15A and its
close agreement with ASA Y32.2, it does not appear
probable that the military standard will change ap-
preciably in the next few years. (Persons familiar
with the military establishment know, however, that
the military can, if it so wishes to do, change its
specifications on short advance notice.)

It might also be well to note that there are many al-
ternate symbols for a particular component in both
sets of standards. The following statement can be
found in the foreword to ASA Y32.2. “It is hoped that
in time the number of alternate symbols will be re-
duced.”

The single (one-line) diagram is a popular way to
show essential components and functions, although com-

plete diagrams are often used embodying a complete
system, and using two lines. The one-line diagram
system will be used herein.

The following statements of drafting practice are
applicable.

1. The weight of a line does not alter the meaning
of a symbol. In specific cases a heavier line may be
used for emphasis.

2. A symbol may be drawn to any proportional size
that suits a particular drawing, depending on reduction
or enlargement anticipated. It is recommended that
only two sizes be used on any one diagram.

3. Details of type, impedance, rating, etc., may be
added, when required, adjacent to any symbol.

4, The arrowhead of a symbol may be —— = or
— > unless otherwise noted in the ASA Standard.
Military Standard 15A shows the arrowhead thusly —

5. For simplification, parts of a device, such as a
relay or tube, may be separated, provided there is
suitable designation to show proper correlation of the
parts.

6. The angle at which a connecting lead is brought
to a graphical symbol has no particular significance
unless otherwise noted.

In general, the following procedure is followed in the
preparation of simple schematic diagrams.

1. The signal path is from left to right. In other
words, the energy source, such as the input channel,
or antenna, is at the left; and the output, a speaker for
example, is at the right. In large drawings input 1s at
the upper left and output is at the lower right. :

2. Lines are usually drawn vertically ¢r horizon-
tally, but may be drawn in other directions when cir-
cumstances so dictate.

3. All tubes are generally made of the same size,
about an inch or more in diameter, on orlglnal draw-
ings. Transistor envelopes are usually drawn some-
what smaller, sometimes as small as 3/8 inch.

4. Umform density is desired so that'there are no
congested areas and a minimum number of white areas.
5. -Attention must be given to the spacing of lines,
size of symbols, and size of lettering if the diagram is
to be reduced photographically. A final reduced letter-

ing size of .050 to .070 inch will pass most specifications.

6. In the case of diagrams that are to be reduced
for manufacturing purposcs or handbock publication
{with a maximum reduction of 2 1/2 to 1 recommended)
the symbols are usually drawn 1 1/1 times the size in
which they appear in the American Standard.

On the following pages are some symbols as they
appear in the ASA Standard. These will also be the
same as those used by the Military Standard, except
where so indicated.
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ELECTRON TUBE 2
Gas-filied

C D

ELECTRON TUBE !}
Split Envelope

& -

ELECTRON TUBE!3
Triode
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ANTENNA ANTENNA BATTERY? CAPACITOR CAPACITOR? CHASSIS*
General Loop General Adjustable
ZA.
: -—||| —T— —\— Aﬁfﬂ — T or v
GROUND FUSE® FUSABLE HORN, HOWLER INDUCTORS .
ELEMENT LOUDSPEAKER, SIREN - General
. 2 MEG
INDUCTOR CROSSOVER’ JUNCTION RESISTCR®
Adjustable
_/ o ) —c/o—_ 3 i E E LmA‘LJ Q ) @
SWITCH TRANSFORMER* TRANSFORMER 1o
General Magnetic Core ELECTRON TUBE

Envelope

Piate (Anode)

@& @
Grid
Cathode
Heater © ©

ELECTON TUBE!1®

ELECTRON TUBE!# ;
with Base Terminals

Equipotential-cathode
pentode

—+ R A

, TRANSISTOR TRANSISTOR  TRANSISTOR
These symbols illustrate how some COMPONENTS !¢ COMPONENTS!"  COMPONENT
electronics manufacturers use different Base Emitter Collector

weights of lines for purposes of emphasis

1. Types or functions may be indicated by words or
abbreviations adjacent to the symbol. It should be noted
that the orientation of a symbol does not alter its meaning,

2. The long line is always positive, but polarity may he
indicated in addition, thus: +, -

— I —

3. The shaft of the arrow is drawn at about 45 degrees
across the hody of the symbol.

4. The chassis or frame is not necessarily at ground
potential. Also, a system ground may or may not be con~
nected to a chassis.

5, Current rating is usually indicated.

6. Only the symbol at right is authorized in the Military
Standard,

7. The crossing does not necessarﬂy have to be at 90
degrees,

8. Identification may he made adjacent to symbol (usual-
ly above} or in the case of the rectanglie, it may be placed
within the rectangle.

9. Additional findings may be shown or indicated by
note. The Military Standard shows only the symbol at left.

10. The general envelope symbol inicates a vacuum en-
closure unless otherwise specified.

11. The envelope may be split, if necesgary.

12. The dot may be located where convenient,

13. Connection to plate is drawn to the center. On most
other electrodes connection may be drawn to either end or
both ends. The heater may be shown elsewhere in a sche~
matic as part of a heater circuit,

14, This may also be drawn with a circular envelope.
The pentode derives its name from the fact that there are
five electrodes. (Heater is not considered as an electrode.}

15, Terminal symbols may be added to the symbol with~
out changing the meaning, and are not a part of the symbaol.

16. As was stated previously, no symbols have yet been
adopted by the American Standards Association. These
s8ymbols represent those which are proposed by the Insti-
tute of Radio Engineers, and which may soon be adopted by
the ASA.

17, Arrowhead shall be {illed and shall not touch adjacent
line{s). Arrowhead shows direction of current flow.
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TRANSISTOR TRIODE
N Type Point Contact or
PNP Junction Transistor

el cl

ba b1

TRANSISTOR TETRODE

The letters are not part of
the symbol, but may be used

The circles representing
envelopes may be omitted.

When drawn they are usually Ineur
made smaller than circles VoLTAGE
used for electron tube /
envelopes. ;

for clarily, The right-hand
symbol appears in the Mili~
tary Standard.

TRANSISTOR TRIODE
P Type Point Contact or

. NPN Junction Transistor

TRANSISTOR TRIODE
Symmetrical

TYPICAL SCHEMATIC LAYOUT OF
PUSH-PULL AMPLIFIER

No values have been shown adjacent to symbols in
the above drawing, as is often done in industry. Com-
ponents are sometimes labeled, as shown in the case
of resistors R1 through Rs, in which case, values and
other information may be shown in a key or schedule
elsewhere in the drawing.

Electrical components, when placed in different
combinations with other parts, can be made to perform
different functions. Diode tubes, for example, can be
used as rectifiers or for detection, that is, demodu-
lation. Triodes can be used for current amplification,
voltage amplification, automatic frequency control or
oscillation. Anyone wishing to learn more about elec-
tron tubes and simple circuits involving them will
find the RCA Receiving Tube Manual very helpful and
easy to read. It is published by the Harrison Tube
Division of RCA, Harrison, New Jersey, and sells for
60 cents. Transistors, which have been developed
since 1950, can be used for some of the same pur-
poses. They have several advantages over vacuum
tubes, where usable, Some of these advantages are
much smaller size, more durability, much longer
life, and smaller current requirements because no
heating ig required. Some observers originally thought
that development of transistors would do away with
many electron tubes. This has been the case. How-
ever, present evidence indicates that the use of tran-

gistors has made necessary the manufacture of more
tubes than ever before.

Another ASA committee, Y-14, under the leader-
ship of Mr. D. C. Bowen, has studied the aspects of
preparing schematic diagrams, using the symbology
of Committee Y32.2, described herein, as sole au-
thority. Committee ¥-14 is currently preparing the
final draft of its report. When adopted, this standard
would be an appropriate source for another study in
this journal. _ :

Every department of Engineering Drawing should
have either American Standard Graphical Symbols
¥32.2, or Military Standard 154, or both in its de-
partmental library. The former can be obtained from
the American Standards Association for $1.25 and
the latter from the United States Government Printing
Office for 40 cents.
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A Balanced Course in Engineering Graphics

By Lyle E. Young

University of Nebraska

It is always timely for teachers to take a close look
at their courses, but in these times of accelerated
scientific development and change it is a sin of omis-
sion not to do so.

Those of us who teach graphics have been very much
aware of a growing trend to de-emphasize our courses
and the time devoted to them. It has been said: Draw-
ing iz a trade and deserves little time in an engineer-
ing curriculum”. This criticism as applied to most
graphics courses is greatly exaggerated. The pres-
tige of our courses and time alloted to them will tend
to be directly proportional to their value to the engi-
neer. This value to the engineer can only be evaluated
after careful consideration of what the engineering .
student needs as fundamental knowledge and as back-
ground for other courses and post-graduation profes-
sional learning.

PRESENT DRAWING COURSES

If general observations of the character of our pre-
sent drawing courses can be made, it could be said
that they devote about seventy percent of the time to
mechanical drafting, twenty-five percent to the de-
scriptive geometry, and about five percent to the other
phases of graphics such ag structural drafting, tech-
nical sketching, nomography, curve fitting, charts,
and diagrams, et cetera. Is this time allotment in
proportion to present and future needs of the engi-
neer?

The day when the majority of engineers began their
professional career on a drafting job is past. With the
extended prospect of too few engineers, few industries
will waste engineering talent on drafting jobs which
can be handled by men with shorter and less intensive
training. The engineer will still be the supervisor of
drafting work and a basic understanding of the graphic
language is essential, but the intengive concentration
upon the developing of mechanical drafting technique
for engineers is no longer essential even’ though de-
Sirable.

THE ENGINEER’S GRAPHIC NEEDS

A criterion of the graphic knowledge that the engi-
neer needs can be found in the apparent difficulties of
many students. How often has the engineering instruc-
tor encountered these difficulties of his students:

1. Inability to work a problem in mechanics, physics,
or structures, because of an inadequate sketch to
help him in his analysis. This ig especially true in
three-dimensional problems where the student is
often weak in spatial visualization and representa-
tion. See Fig. 1. .

PROBLEM| THE BEVEL GEAR,A,DRIVES THE PULLEY AND V BELT. THE GEAR HAS A
PITGH ANGLE OF 34°-I5' AND A PRESSURE ANGLE OF 20% BEARING
B IS CAPABLE COF SUFPORTING THRUST WHILE G GAN SUPPORT ONLY
RADIAL LOAD. FOR BELT TENSIONS SHOWN, DETERMINE THE GEAR
TOOTH LOAD P AND LOADS ON EACH BEARING,

STUDENT A

STUDENT &
I\\.‘lu

|
|
|

Figure 1. Student A was unable to solve this problem due
to his inadequate sketch, which led to a number of errors.
Student B sclved the problem without difficulty.

2. Hesitancy and indecision on delving into a problem
in design because of the lack of the habitof sketching
a8 an aid to creative thinking. See Fig 2.

PROBLEM’ DESIGN A "DD IT YOURSELF"REPAIR KT FOR PATCHING A LEAK IN A
FLASTIC GARDEN HOSE.

STUDENT -A STUDENT-B
_:@“E: 5% Cuor our DAmAGE
LB TiEs:
W’E(D SPEciaL EQUiAManT
e I's

MoT N PLASTYC

/’;7947555  ga sﬂ( 2

Siip T
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Figure 2. The comparative results of one half hour’s
thinking show that Student A was unable to clarify his
thinking because of the lack of ability or unwillingness to
use sketching as an aid to thinking, Student B has a good
start towards a golution,

PROBLEM: TO MAKE PRELIMINARY ESTIMATES OF THE VOLUME OF CONGRETE IN
A PROPOSED DAM FOR VARIOUS PROFOSED LOGATIONS AND HEIGHTS.
THE DAM IS TD HAVE A TYPIGAL SECTION AS SHOWN BELOW. TO
ARRIVE AT VALUES FOR WVOLUME , THE . CROSS SECTION OF THE
DAM AT INTERVALS ALONG ITS LENGTH WOULD BE DRAWN TO
SCALE AND THE CROSS SECTIONAL AREAS EVALUATED.
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ANALYTICAL SOLUTION: REDUGE THE GROSS | GRAPHIGAL SOWTION: THE HUNDREDS

SECTIONAL AREA TO A FUNCTION OF H B | OF GRDSS SECTIONAL AREAS GAN BE

SOLYE FOR EAGH SEGTION. EVALUATED BY A GRAPHICAL SGALE
WHIGH WHEN SUPERIMPOSED ON THE
CROSS SECTION DRAWINGS WOULD GVE
THE AREA GORRESPONDING TO ANY H.

Figure 3. The graphical solution reduces a repetitive op-
eration to the simplest form,
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3. The use of long and less practical analytical solu-
tions for problems in surveying, strength of mate-
rialg, and mechanics which are readily adapted to
graphical solution. See Fig. 3.

4. The misapplication of mathematical expressions
because of the lack of the corresponding graphical
concept. See Fig. 4.

STUBENT - A STUDENT -B
STRESS — STRAIN
RELATION fOR
LOW GARBON STEEL
£- siram

STRESS {p.sil

E=sfe= SLOPE OF
ELASTIC CURVE

STRAIN (inrin]

Figure 4. Students often use the expression E = s/¢€ in-
digceriminately for material in any state of stress. If their
concept was based on the graphical stress-strain relation,
they would have no difficulty in seeing the limitation of the
expression to the elastic range of the material.

5. Inappropriate use or failure to use graphs, dia-
grams, NOmographs, or Curves to represent data or
relationships obtained in the laboratory. See Fig. 5.

STUDENT - A STURENT -8

COMPRESSIVE — STRENGTH

¥s
HATER- CEMENT RATIO

FHEOGRE TICAL
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2

ACTER L
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STRENGTH (B.5.1)

2,000

COMPRESSIVE STRENGTH (a4

Eziz CONCRETE  CYLINDERS

Lo00
NEBRASKA  CONGRETE LABORATORY

a
W 30 45 60 7.5 50 JO5 1IED

WATER - GEMENT RATIO
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Figure 5. Student A in plotting the results of laboratory
experimentation has used a broken line curve to describe
a physical law. He has failed to use adequate units, title,
and source of data to make the graph meaningful. Student
B has presented a true and meaningful picture of this im-
portant relationship.

These graphical deficiencies are a reflection on the
drawing or graphics department. The following is an
attempt to put the engineer’s graphical needs in posi-
tive form. Keeping in mind present and anticipated
needs, they are:

1. The ability to read and make drawings of engineer-
ing mechanisms and structures. This includes an
anderstanding of standard practices, conventions
and symbols, training in drafting technique, and
ability in visualization.

9. The ability of and habit of making neat, clear and
complete sketches as an aid in the analysis of prob-
lems, as a means of expressing his ideas, and as a
stimulus to creative thinking.

3. The ability to use graphical solutions when well

adapted to engineering problems.

4. The formation of good habits of analysis as devel-

oped in the solution of descriptive geometry prob-
lems.

5. A better understanding of mathematics through the
use of analagous graphical representations. Nomo-
graphy, curve fitting, logarithmic-scales, have
countless application to engineering problems.

6. The ability to present data in appropriate graphs,
charts, and diagrams.

All of these ahilities are important to the engineer.
A well balanced, carefully studied, well-taught graphics
course would develop these abilities. This would re-
quire the inclusion of new material in most graphics
courses.

PROCEDURE FOR REVISING COURSES

With every department of an engineering college
competing for more time to include more material,
the possibility of more time for graphics is question-
able. Even with the limitation of time as alloted in
present curriculums, it is generally possible to build

- g well-rounded course that essentially fulfills the ob-

jectives listed previously. This will require intensive
study, broad visionary thinking, and the sincere co-
operation of the entire drawing or graphics depart-
ment.

There are many ways in which to approach the job of
establishing a new graphics curriculum. The follow-
ing steps are a suggested procedure:

1. If your department does not have a written set of
objectives, you will find it enlightening and helpful
io write some. It might be well to examine the ob-
jectives of the university, the college of engineer-
ing and then write objectives for the graphics de-
partment, and finally for each course. If these ob-
jectives are to be of real value in course revision,
they must result from original and careful thinking
rather than from the tendency to write objectives
to fit existing courses.

3. Make a list of all the units of graphics and classify
each as essential, desirable, or not necessary in
the light of the objectives.

3. Determine which units can be taught by assigning
text material to the student for learning and prac-
tice outside of class. Such elementary units as
lettering, geometric construction, piping symbols,
electrical symbols, and welding symbols can pos-
sibly be learned without formal class treatment.

4. Examine the list of units to see where units can be
combined:

a. Units with similar basic prineiples can be
taught as parts of larger single unit. For example,
gectioning and auxiliary views are special applica-
tions of the principles of orthographic projection.
8lide rule, logarithmic scales and graphs have the
same basis, and auxiliary view solutions such as
true length of lines, true shape of planes, true
angle between lines, planes, or a line and a plane,
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Or shortest distance between skewed lines or be-
tween a point and a plane have solutions which are
similar in analysig and procedure and can be
grouped for treatment.

b. The teaching of fastenings, dimensioning, shop
processes, etcetera, can be included under working
drawings. Each sub-unit requires some individual
treatment but the essential application can be more
efficiently handled under the broader heading of
working drawings.

The grouping of units under broader headings
will give greater continuity and meaning to the
courses in graphics. It would largely eliminate
the student difficulty of applying what has already
been covered to a new phase of the course. Con-
siderable time can be gained by group treatment
rather than by individual treatment of these sub-
units.

. Study the methods of teaching to find those most

effective in presenting and practicing each of the
units.

a. The student can develop confidence and tech-
nique in sketching by its use in teaching orthographic
projection (including sectioning and auxiliary views),
planning working drawings and in the analysig of
problems in descriptive geometry. The use of
sketching allows the student to have many experien-
ces in the minimum of time. The sketch is one of
the most useful tools of the engineer and its use
should become habitual.

b. The use of exerciges and completion drawings
increases the number of drawings that can be com-
pleted in a given time. There ic a danger here,
however, that the student becomes so accustomed to
having partially set up drawings with scale, spacing,
and selection of views already determined that he
is lost on a drawing on which he hag to exercise his
own judgment.

¢. The use of lecture, demonstration, visual aids,

‘text assignment, and quizzes are most effective

when their use is left up to the judgment of the indi-
vidual instructor. This assumes that each instruc-
tor is interested in experimentation to develop the
teaching techniques which work best for him.

. A studied consideration of the preceding steps

should indicate efficient methods for teaching the
units of graphics in minimum time. Allotment of
time and arrangement in sequence of the revised
units should now allow the inclusion of all the es-
sential and most of the desirable units as originally

classified in step two. Among those units there
will probably be several that were not taught be-
fore, but which are of real value to the engineer.
The valuable opinions of men in other engineering
departments should be sought and considered.

7. The selection of texts to fit your course may be
difficult. The use of supplementary mimeographed
material should not be overlooked. Let the text
serve the course, not the course bhe subservient to
the text.

8. Try the course. After honest and concentrated
effort to make it work, make appropriate adjust-
ments. No course, no matter how meticulously con
ceived, is above improvement.

SUMMARY

The trend to de-emphasize drawing in many engi-
neering colleges may be attributed in part to the
failure of the graphics departments to offer courses
that best meet the needs of today’s and tomorrow’s
engineer. Graphics courses should he weighed to de-
termine the proper balance among all of the units of
graphics. The time and emphasis placed upon instru-
ment drawing of machine parts, the development of
drafting technique, and possibly descriptive geometry
Seems to overshadow other usefyl aspects of graphics
such as technical skeiching, nomography, structural
drawing, charts and graphs.

Indications of the shortcomings of present graphics
tourses appear in the form of student deficiencies or
difficulties in many other courses, Consultation with
other departments, men of industry, and careful con-
sideration of other evidence will probably result in
nhew concepts of what graphics courses should contain.

If present graphics courses appear to need revision
and there is the driving desire to do something about
it, the steps suggested in this baper offer a possible
procedure to follow. A great deal of study, thinking,
discussion, and initiative can result in a graphics
course in which by efficient use of time and teaching
the needs of the engineer can'be more completely
satisfied. Except for the “tryout” time necessary to
test out new inclusions and teaching technigues, our
courses should never be considered so perfect that
they become static or outdated. Don’t print up a five-
year supply of course outlines. Rewrite last year’s
lecture notes. Keep the suggestion box full.

ELECTRICAL SYMBOLS AND STANDARDS

(Continued From Page 59)
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Don’t Specify the Impossible

By L. R. Smith

Chief Draftsmon, Turbe-Jet Section
Allison Division, General Motors Carporation

What is the impossible? The impossible is some-
thing which is highly impractical today because of
time or cost but which may very well be common-
place tomorrow.

Modern aireraflt engineering is constantly attempt-
ing to take full advantage of the very latest process-
ing and metallurgical experience available and in
many cases is committed to use techniques not yet
fully developed. This discussion will consider theim-
possible to be the highly impractical of today.

The impractical is a condition of cost versus de-
mand or time. For example, a comparison between
the automotive as against the aircraft industry: The
automotive field is a highly competitive business
where large quantities are involved and the cost of
producing the bits and pieces is probably of first im-
portance consistant with reliability. Since weight is
of secondary importance and strengthof material may
have a fairly high safety factor, tolerances may be
relaxed and standard machining procedure can gen-
erally be used.

The aircraft industry is also in keen competition
but primarily on a performance and weight basis.
Each and every part on an aircraft is designed, eval-
uated, and tested under its own environmental and
stress conditions to perform exactly as required and
with a safety factor approaching one. The processes
and tolerances must be more closely controlled to
insure that all parts will duplicate the performance
of the parts which have been tested.

While the following may apply primarily to air-
craft it may be worthy of consideration in any design
work. There are many conditions where it appears to
be expedient to control the weight-to-strength ratio
on aireraft parts which may seem to be totally un-
warranted by those not associated with that field. For
example, the allowable stock thickness tolerance may
be reduced below the standard commercial tolerance
even at the expense of special selection. Non-func-
tional holes may be drilled in unstressed areas, or
flanges may be scolloped between mounting holes,
etc., to eliminate excessive weight at the expense of
additional machining. Highly stressed parts may re-
quire a very fine surface finish to prevent fatigue
failures even though the surface is non-contacting.

With the above mentioned conditions in mind, how-
ever, it is easy to go overboard and specify close
controls where they are not required, with the re-
sulting loss of time and money.

Don’t specify a surface control which will require
a grind when a smooth turned surface will serve the
purpose. .

Don’t specify a close tolerance, just to keep the

manufacturer on his toes, if it isn’t essential to the
function of the pari.

Don’t specify a grind on two adjacent surfaces at
right angles to each other without providing a relief
in the corner. {See Figure 1). Each surface should be
ground independently and have a runout area. Also,
the larger radius provided by the relief reduces stress
concentration at an otherwise sharp corner. A similar
case is shown in Figure 2 where a close tolerance
shank diameter for a body bound bolt or shaft made
from a hard material is desired. To meet the toler-
ance of the shank, grinding is necessary: however, a
corner radius of the sharpness required under the
head cannot be held on the grinding wheel; therefore,

a relief should be provided.

CIA

Figure 2

Figure 1

Don’t specify a tapped hole through a wall flange
that does not break through clean, for the following
reasons: First, a partial break through as shown in
Figure 3C will tend to break taps, and secondly, a
great deal of burring will be required to eliminate
snags and slivers. Figures 3Aand 3Bshow acceptable
methods of applying tapped holes for either through or
blind applications.

Don’t specify an angle drill (or any drill) without
checking to see that there is a straight approach on
line with the drill to the outside of the part tc enable
a drive spindle to be used. {See Figure 4).

Similarly, when a spline or keyway is to be machined
by a rotation teol, don’t forget, it is necessary to pro-
vide clearance for the drive spindle. (See Figure 5).

C
correct incorrect

Figure 2
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Figure 5

Figure 4

Don’t design a mounting pad in such a way that ma-
chining cannot be accomplished in one continuous
operation; i.e., either by permitting a rotating tool to
he brought straight down on the pad and machine the
entire surface, or by bringing a rotating tool down to
the necessary height entirely clear of pad and then
sweeping the pad. If the above cannctbe accomplished,
and the rotating tool is brought down on a portion of
the pad and then the sweep started from this position,
the surface below the point of hesitation will be some-
what below the balance of the surface due to the mo-
mentary relaxing of pressure while the tool is rota-
ting in one place. (See Figure 86.) Similarly, inter-
rupted machining of flange faces, etc., should be
avoided because as the tool passes over the gap in
material the tool and holder will relax; then when the
material is again encountered the impact will start
the tool to vibrating, which in turn will impart irregu-
larities to the surface just beyond the interruption
for a short distance. This is especially true for
harder materiale.

Don’t specify a single surface to be accomplished
by two differentmachining operations and expect the
surface to be in plane. For example (see Figure 7),
where the large diameter must be machined as shown
to give a flange face sealing surface but partially
within this area ig another smaller area which is to
be machined to seal with another item. The smaller
arca must be machined to slightly below the larger
area to insure proper sealing characteristics.

Don’t specify both angles of compound angular fea-
tures from the common datum of the part, because
all types of machining setups employ an arrangement
whereby the second angle is fixed in relation to the
plane of the first angle. (See Figure 8). If the draw-
ings specify one angle with a section taken through
the feature on the specified angle and the second angle
shown on the section, the angles may be used directly
by manufacturing without shop calculation or the con-
fusion which sometimes exists when the angles are
small. _

Don’t specify an internal inside diameter too large

.for the required tooling to be entered through adja-
cent inside diameters. For example the largest 1.D,
that could be machined would be three times the
smallest adjacent I.D. minus twice the diameter of
the tool support bar. If the 1.D. requires grinding the

SMACHINING DIA FOR
SMALLER AREA

MACHINING DIA FOR
LARGER AREA

Figure 7

Figure 9

Figure 10

largest pogsible diameter would be twice the smallest
adjacent diameter mirdus the diameter of the drive
spindle. {See Figures 9 and 10). Both of the above
conditions neglect working clearances and limit stack.
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Don’t specify a back spotfacing operation without
providing space for loading the cutter on the spindle.
(See Figure 11.) Back spotfacing should be avoided if
at all possible, as it is an expensive and time-con-
suming operationg. Spotfacing should also be elimi-
nated in favor of turning the whole piece if practical
because it is a faster operation especially if the part
has a common center which must be established for
other machining. It also reduces weight in cases
where built up bosses have not been provided. (See
Figure 12).

Don’t specify a part which can be reversed or ro-
tated physically but cannot be so relocated function-
ally. This can be avoided by one of two methods.
Make the part so it can be used functionally in any
position in which it can be assembled or make the
part so that it cannot be assembled wrong by the use
of an out of step hole, pin and clearance hole or other
means. This is very important because if it is pos-
sible to assemble a part wrong and cause a serious
malfunction, rest assured it will be assembled wrong
some place along the line. Verbal instructions and
installation warning notes cannot be relied upon.

BACK SPOTFACING
/ TOOL

The foregoing discussion cites a few of the many
little considerations that are irequently overlooked
in design and drafting. As was mentioned at the be -
ginning of this article, I would not say any of these
items are impossible; nothing is impossible. But
rather they represent items which should be avoided
in good design practices because they can prove
troublesome in manufacturing.

Why Simplified Drafting?

By William Streib

The State University of lowa

It is difficult to alter existing practices. This is
particularly true in the various occupations that are
considered to be trades. Though many engineers
work at the drawing board, drafting is essentially a
trade, and it suffers from the inertia common to its
sister fields of endeavor,

Why then has simplified drafting “caught on?” The
situation that has precipitated simplified drafting is
the extreme inefficiency of many drafting rooms.
The proposed solution to this problem appears to
attack the present drafting standards, but upon in-
vestigation many of proposed reforms are found to
be part of the existing rules for simplification and
drafting economy. Rather than being revolutionary
in nature, much of simplified drafting merely em-
phasizes, by bringing together in one system, the
efficient drafting practices found in progressive
drafting offices.

Some portions of the simplified drafting propo-
sals are truly new; other portions extend the exist-
ing practices with the aim of obtaining even greater
economy. The new proposals should be studiedwith
care, and each should be judged on its individual
merit. Adoption of a practice by reference is ill ad-
vised, for the untested and untried then carry the
authority of the proven portions of the proposal.

And again the question, why has simplified draft-

ing made as much headway as it has? Many of its
proponents may, in reality, advocate simplified
drafting for an indirect reason. It is extremely dif-
ficult to tell a man who is assumed to be well trained
in his field that he is unfamiliar with or is not apply-
ing the rules of good practice. Psychologically it is
better to adopt supposedly new standards. By having
the new standard emphasize the progressive portions
of the existing standards, more efficient methodscan
be introduced without the accompanying dissatisfac-
tion that could arige from the more direct approach.

Simplified drafting may be the drastic pound of
cure necessary to torrect the situation that exists in
some drafting offices, but what about the ounce of
prevention that can be supplied in our schools? By
emphasizing the rules of simplification and drafting
efficiency that are part of our present standards, by
considering an extra line or view as wrong as the
omission of a necessary line or view, and hy de-
manding drawing speed (without a decrease in draw-
ing quality) we may better prepare our future engi-
neers in the graphic sciences. True projection must
be taught to the beginning student, but before he
leaves the drawing department, he must appreciate
the functions of a drawing as part of a communication
process where simplicity, within reascnable limits,
leads to efficient communication.
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ENGINEERING DRAWING IN REVIEW

(Continued from Page 27)

have gotten some attention, but mostly from industry.
Graphics, and all that goes with the term, has taken
over an important place in this review; nomography in
particular has really moved up in the procession, with
Doug Adams waving the banner while working out three-
dimensional nomograms. And right behind him could
be seen Al Levens, with his western brand of nomo-
graphy. To keep this parade analogy marching along,
there have been the bands of the deans and the bands
of the drawing teachers; for two decades they have
blared back and forth at each other,

“Cut your hours, trim your coursel”
“We need the time, what could be worse?”

In a wild flight of fancy I can imagine the continuing
debate that is raging between Professor McCully and
the late Dr. Dougherty on the question of reduced
hours for engineering drawing. In the old days at
Carnegie, before his death, Mac would name engineers
by the dozen in high positions who had moved up from
drafting rooms. He would turn cherry-red and vir-
tually explode when any slighting remark was directed
at drafting or draftsmen. Then he would retire to his
anteroom and stretch out on an inclined 2 x 12 bare
plank to relax. (This was true, literally; it was a
carryover from his early days in the steel mills,
where the plank technique was standard procedure for
cooling off.) At the other extreme in disposition, but
no less militant in his defense of good drawing train-
ing, was the late Dr. F. E, Giesecke. Had he needed
a shibboleth, it would have been “Teach drawing as
the language of engineering, with manual skill as a
by-product.” This same philosophy was always evi-
dent in the teaching and writing of Dr. Thomas E.
French.

Another illustrious teacher was Professor George
J. Hood of the University of Kansas, néw emeritus
but continuing with his important work in the field of

invention and design of surgical instruments and other
technical devices. In the invention and perfection of
the “large-area Dermatome” he has provided medical
men with a most ingenious and needed surgical in-
strument; it must be a source of great satisfaction to
Professor Hood to realize the extent of the benefits
that will come from the use of this instrument. Draw-
ing teachers are also indebted to him for his pioneer -
ing work in the “direct method” of descriptive geo-
metry.

To one outside of teaching, it appears that change in
engineering drawing course content and teaching meth-
od has kept rather well abreast of engineering prac-
tice. Changing emphasis in introductory drawing work
has undoubtedly resulted in a better utilization of
time for the young engineer in training. Countless
hours that were prveiously spent on inking of drawings,
for instance, are probably used to better engineering
advantage now. And though lettering still spells out
the language of engineering, it does so in much less
time than in past years. Much has been done also in
the use of visual aids by drawing teachers. Certainly

_the pioneering work of Judd Rising in the use of mov-
ing pictures has eased the presentation of many trouble-
some points for students. At M.L.T., Jack Rule and the
late Professor Waitt have done a great deal to inject a
valid challenge into their drafting work by some clever
innovations in “graphics of space representation” —
and they have done it without depriving their students
of too many drafting fundamentals. All these devices
for time saving and for better utilization of time seem
to indicate plenty of concern on the part of drafting
teachers for the real needs of today’s engineering
Students.

If all goes well with the present generation of engi-
neering students, we can expect them to be drawing
and designing reactors and cyclotrons before long and
turning out electronic computers, jets, and guided mis-
siles. Some will build bridges and buildings. Let us
hope that these “civils,” at least, will know their funda-
mentals of drafting and design; it would be bad indeed
to see the New York end of the next Hudson River tun-
nel emerge under the altar in St. Patrick’s Cathedral.

A PITCH

This issue commemorates twenty years of the
JOURNAL. It is the largest issue in our history and
it brings together between its covers some of the
towering personalities of engineering drawing and
descriptive geometry,

Naturally we would like to believe that it is more
than just the biggest. We would like to believe it is
our best. If you think it is, suggest to your new staff
members that they can start their subscriptions with
this issue — while we have a few left. Send the checks
to Prof. E. M. Griswold, The Cooper Union, Cooper
Square, New York 3, N. Y. Subsecriptions are $1.25 a
year. A $5.00 check will bring four years!

NEWS ITEM

Prof. Ralph 8. Paffenbarger has been named chair-
man of the ASEE George Westinghouse Award Com-
mittee by Dean W. L. Everitt, President of the Society.
This is the second year that Ralph has served this
Committee as Chairman.

EDWARDS BROTHERS

The first issue of the JOURNAL, twenty years ago,
was printed by Edwards Brothers, Inc., Ann Arbor,
Michigan. With the present issue, No. 60 in the series,
we return to Edwards.

The compositor is Vance Weaver, 2672 Broadway,
New York 25, N. Y. If you like the way the job looks,
you may want to remember who had a hand in it.




JOURMAL OF

ENGINEERING DRAWING 67

A Drawing Course for Science Majors

By Eugene G. Paré

Washington State College

A few years apo the department of an institution
with which [ was then affiliated was asked to develop
a basic drawing course for students majoring in chem-
istry, mathematics, and physics. In consultation with
the other interested departments, we learned that a
course was desired that varied from our usual pro-
graminseveralways. A broader course was requested
that contained less specialization in the instrumental
drafting of machine parts. A course was requested
that would promote better freehand graphical presen-
tations in scientific reports.

These specifications and others called for a rather
extenslve revision of our regular program, which had
been designed primarily for the mechanical engineering
student. Still, it was essential that we retain most of
our training in orthographic visualization, since these
science students were expected to have the necessary
prerequisites for descriptive geometry.

Certain aspects of this new course entailed prima-
rily a freshpoint of view rather than a change in topics.
For instance, problems in geometiric constructions
and basic orthographic were just as well selected
from the chemistry and physics fields as from mechan-
ical engineering. Freehand execution in many cases
replaced the instrumental technique.

The new topics that were added included:

—

. Use of mechanical lettering devices.

. Title design for laboratory reports.

3. Charts and graphs.

Bar graphs

Line graphs

Rate-of-change graphs

Percentage charts

. Organization charts

raphical Mathematics.

Curve plotting

Roots of equations

Solutions of simultaneous equations
Periodic functions

Graphical development of empirical equations
Vectors :

bo

o~
mOROTP QIR TR

Thesge innovations represented a thirty per cent ad-
dition to our program; so it was essential to make
some substantial cuts in the traditional material. The
time previously devoted to the following was drastically
reduced.

- 1. Dimensioning.
2. Screw threads and fasteners.
3. Production of working drawings.

The student was introduced to those curtailed topics
through the medium of blueprint reading problems.

The order of topics for the entire course is as
follows:

1. Evolution of graphical representation.

In our introductory lecture we trace the historical
development of drawing as a means of communication.
We discuss the accumulated wealth of man’s experience
and knowledge that led to the development of Monge’s
system of orthographic projection. Reference is made
to the creation of ever-changing drafting standards and
practices to keep in step with other industrial advances.

2. Mechanics of freehand and instrumental drawing.

Particular emphasis is focused on freehand execu-
tion. The student is not left to his own devices, but is
presented instructional agsistance to guide the develop-
ment of this technique. At this time similarities between
freehand lettering and freehand drafting are considered.

3. Freechand lettering and mechanical lettering devices.

Each student is required to purchase the relatively
inexpensive Doric lettering device, and about sixty per
cent of the lettering in the course is performed with
this mechanical lettering aid.

. 4. Title design for reports.

The student is not presented with a set of rigid rules
for titles, but rather is encouraged to experiment with
original patterns of his own, particularly in the area
of non-symmetrical design.

5. Use of measuring equipment.

Since we are concerned with science students, a
good deal of attention is directed to the metric and the
American decimal systems.

6. Graphic constructions.

Under this topic, problems have been obtained that
involve such pertinent equipment as the Centigrade and
Fahrenheit thermometers, laboratory standards, elec-
tric cell, ammeter, centrifuge, Erlenmeyer flask,
thistle tube, and pulley systems. In this connection, we
find that we are teaching not only graphic representation
but a little physics as well.

7. Charts and graphs.

In connection with this area of work, the student is
introduced to the use of colored pencils for both lines
and shading. Included in these problems is one in
which the student deals with the electro-chemical equiv-
alents of a selected list of elements.

8. Orthographic drawing.

9. Selection of views.
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10. Orthographic reading.
11. Sectioning.

12. Brief introduction to primary auxiliaries,

Under those topics dealing directly with orthographic
projection we are more concerned with the student’s
ability to visualize than we are his drafting proficiency.

13. Pictorials.

Isometric and oblique are both formally presented at
this time, although students have been introduced to
pictorial sketching earlier in the course. Some basic
concepts of line and smudge rendering are also dis-
cussed at this time.

14, Graphical mathematics.

We deal with the accurate plotting and significance
of equations, graphical intercepts, simultaneous equa-
tions, use of coordinate and logarithmic paper for the
procurement of empirical equations, and the graphical
addition and subtraction of periodic functions.

15. Dimensioning analysis.
16. Blueprint reading.

17. Elements of design.

I believe we have used as a final project in this
course a problem that could well be employed in any
basic drawing course. The student is provided with a
blueprint of a vise base, complete with detail specifica-
tions. The drawing includes screw threads and limit
dimensions as needed. To answer many of the questions
presented in this problem, the student finds it neces-
sary to utilize a textbook for reference such as he may
never had had to do before. He must for the first time
discover the meaning of a thread note; he must indicate
the tolerances for both fractional and limit dimensions.
In all, some fifteen questions based on the drawing pro-
vide a measure of the student’s ability to visualize, and
at the same time the print introduces several new
features of industrial drawings. After this blueprint
reading portion of the job has been completed, the
student is confronted with an original design project of
his own. Using the given vise base as a control, he is
asked to create the design for a suitable sliding jaw to
function properly with the base. This work is done free-
hand but is presented complete with dimensions and
other specifications. The student is left pretty much
to his own devices and, as you can well realize, he
again finds that his textbook is a valuable source for
reference.

The course has been an interesting one to teach and
apparently has been equally stimulating to the student.

The preceding can best be specified on paper, but

several alterations were made in teaching methods
that served both to conserve time and to offer a more
effective teaching program.

The descriptive geometry approach was introduced
early in the course and treated as a tool for visualiza-
tion throughout the semester. This procedure proved
fruitful both in thig first course and in descriptive
geometry as well. Problem solving was utilized more
as an instructional aid than a device for measuring
drafting gkills. About forty per cent of the laboratory
time was devoted to practice problems. Some were
solved by the entire class as part of a blackboard
presentation. In other cases separate problems were
distributed according to abilities and solutions dis-
cussed as they were completed, By this recognition
of individual differences the visualization skill of the
slower student was more rapidly developed, and at the
same time the more adept student was presented
material that represented a challenge.

I feel that the development of this new course has
been a valuable addition to our departmental offerings.
It has, I am sure, been of even greater significance to
me as a teacher, for it has gerved to reorient some
of my basic concepts on the teaching of drawing. It
has stimulated my interest in experimenting with dif-
ferent teaching methods. It has caused me to question
the traditional course content.

In general, I believe, we as drawing teachers are
hesitant about experimentation, for we have always
been rather proud of a basic unifommity of course con-
tent. We have developed or purchased expensive {films
and used other visual aids that we hesitate to set aside
even for a gemester. We have accumulated a collec-
tion of good problem material that we religiously em-
ploy year after year. And yet our devotion to the
traditional is bound to impede rather than to encourage
progress.

Perhaps we ourselves should take the initiative in
the development of simplified drafting methods, rather
than just offer resistance to such experiments by in-
dustrial leaders. Perhaps we should concentrate less
effort on formal problem solving and devote more
time to other instructional methods. Perhaps we
should not strive for such a high degree of drafting
preficiency, but rather utilize the time to introduce
broader concepts of graphical representation. Perhaps
we should teach the economics of dimensioning rather
than the technique of size description. Perhaps we
can introduce some aspects of the geometry of design
rather than the formal presentation of working draw-
ings. .

Might it not be wiser if we deleted from our basic
courses those topics of handbook drafting such as the
representation of screw threads, springs, and fasten-
ers and apply the time saved to a more thorough
treatment of the theory of projection. Yes, there are
many things we do. But whatever we do, let us not be
content with the status quo, let us set aside the tra-
ditional, let us experiment.
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New Style Drafting Tables

By Hirem E. Grant

Washington University, 5t. Louis

Is it essential that drafting tables be of the present
height? After using the new style shown below for a

year, I would say the answer is no. Evidently the stan- |

dard drafting table’'s height was established in the days
when draftsmen stood. The same is most likely true
of the old style bookkeeping desks. But unlike drafts-
men, the bookkeepers discarded the “high boy” desks
and stools years ago for the more comfortable office
chairs and desks.

The size of the top of the new style drafting table
in the illustration is 26"x 36"; its height in front is 29"
and in the rear 32". The penc11 rail is 1/4" above the

desk top and its edges are rounded. The size of the
table may be varied because at the present time there
is no standard size though a standard size would cost
less. The chair is a standard straight back chair.
The total cost of the equipment including drafting
machines shown in Figure 1 is the same as that of

standard drafting tables and stools alone. Suppliers
of drafting machines can be urged to give generous
special discounts.

By using drafting machines and the desk top as the
drafiting board, only small light weight metal drawer
cabinets would be required. The elimination of the
heavy large drawing board and T-square permits the
use of the considerably less expensive cabinets. An-
other point in favor of the drafting machines is that
they speed up the classroom work sufficiently that it
is the equivalent of extending the semester nearly
two weeks.

An alternative to the drafting machine and still no
drafting board is the recessing flush along the left

edge of the table, a 1"x 1" finished structural member.
This will give the desk a steel straight edge for the
T-square which would be superior to any drafting
board. A larger cabinet would be needed to accomo-
date the T-square.

Will the wood desk tops remain in good condltlon‘?
We have had drafting boards mounted on 66 old style
desks since 1948 and only one hole was carved out
and it was promptly filled with plastic wood. It has
been necessary to resurface the boards but once and
it was done with a portable belt sander.

This new style desk may also be obtained with a
natural wood finish, hard plastic top. The hard plas-
tic surface is very resistant to dents, cutting and
thumb tacks.

The elimination of the heavy large drawing board
and T-gquare makes it possible to reduce the size of
the table top thereby making all of the table top ex-
cept the area required by the drawing itself available
for the text and drafting supplies. It also permits the
use of considerably less expensive cabinets. We have
been asked whether the grouping of cabinets does not
result in confusion by having all of the students wanting
to get at their cabinets at the same time at the begin-
ning and end of the class period. There has been no
confusion for we assigned the students of an individual
class to cabinets in a scattered pattern with the result
that they were widely enough separated to avoid con-
fusion. During the class few students return to their
cabinets.

Our students prefer the new style drafting tables
to the old style tables for they experience the same
freedom of action with greater comfort. The standard
chair cannot help but be more comfortable for it is de-
signed to fit the student’s anatomy which is more than
you can say for the stool. He rests his feet on the
floor in the normal fashion instead of hooking them on
a rung of a stool. There is no advantage to being seated
and working 8" higher in the air.

Our staff also prefer the new tables. Talking with a
student seated at the new style table is no different
than talking with anyone seated at an office desk. Some
of our staff are six feet tall or more and even they
prefer the new tables.

There are even advantages for this type of table from
the standpoint of the administration. Since the desks
and cabinets are smaller, a smaller room may be con-
verted into a drafting room. The standard chairs make
it practical to use the room for any course, whether it
be drawing, mathematics or philosophy. This converti-
bility should not be overlooked as a selling point when
seeking approval for the purchase of the equipment.
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To Find the Shortest Horizontal Connector Between Two

Skew Lines Using Only Two Given Views

By Kenneth E. Houghton

lowa State College

In the February issue Brother Curranof St. Edward’s
University indicated a short-cut method for finding the
shortest horizontal connector between two skew lines.
The method mentioned brings to mind a method of sol-
ving this problem using only the given “H” and “F”
views of the lines.

Procedure:
1. Construct a plane containing one line and 4
parallel to the other. Obtain a line in that plane

that shows true length in the “H” view.

2. Draw line “AB,” in the “H” view, parallel to
the true length line and passing through the
apparent intersection of the given skew lines.
(If the skew lines appear parallel in the “H”
view, draw line “AB” midway between them)

When using conventional methods of finding the
shortest connector, the shortest horizontal connector,
or the shortest connector of any given grade, one will
observe that all of these connectors appear to cross
at one point in the viéw where the given lines appear
parallel. (shown as b, g, a, in view 1} Actually, b, g,
a, is a point view of a level line “AB” at the same ele-
vation as the shortest horizontal connector. One might
also note that this line “AB” does not always fall be-
tween the given skew lines in this view. The various
connectors may have to be extended to locate this
point view. One possible connector is one with a 90°
slope angie. This connector shows as a point in the
“H” view and thus locates the line “AB” in that view,

3. Draw line “YZ,” anywhere, from one skew line
to the other and perpendicular to line “AB.”
Point “G” is where “AB” and “YZ” intersect.

4. Project “YZ” to the “F” view and point “G”
will be at the elevation of the shortest hori-
zontal connector “KD” which can now be
drawn.

It will be noted that this solution depends upon the
very existence of line “AB.” Why does line “AB” exist?
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J. H. Sarver, University of Cincinnati, Cincinnati, Ohio

Comimittee on Display of Student Work:

Chairman; T, d. Baird, Cornell University, Ithaca, N. Y.
M. McNeary, University of Maine, Orono, Maine

E. G. Paré, Illinois Institute of Technology, Chicago, 0l.
L..E. Young, University of Nebraska, Lincoln, Neb.

J. S. Dobrovolny, University of Illinois, Urbana, T1.

B. F. K. Mullins, Texas A & M College, College Station,

Texas
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Committee on Display of Student Work (Continued)

D. E. Jensen, University of Wisconsin, Madison, Wis.
O. E. Minor, University of Rochester, Rochester, N. Y.

Commitiee on Ingtruments and Materials:

Chairman: L. R. Schruben, University of Southern
California, Los Angeles, California

C. A. Arnpal, Towa State College, Ames, Iowa

d. T. Dygdon, Illinois Institute of Technology, Chicago,
Ilinois

M. F. Blade, The Cooper Union, New York, N. Y.

P. O, Potts, University of Michigan, Ann Arbor, Mich.

L. H. Sahag, Alabama Polytechnic Institute, Auburn,
Ala,

R. R. Worsencroft, University of Wiscongin, Madison, -
Wis,

Committee On Display Of Instruments:

Chairman: R. H. Siegfried, Cornell University, Ithaca,
New York

C. A. Newton, University of Tennessee, Knoxville, Tenn,

Committee on Reproduction Processes:

Chairman: G, Rook, Northeasfern University, Boston,
Mass.

D. N. Pierce, University of Nebraska, Lincoln, Neb.

E. J. Caldaric, University of lllinois, Navy Pier,
Chicago, 111,

P. H. Hill, Jr., Tufts University, Medford, Masa.

Committee on Industrial Relations:

Chairman: R. 8. Paffenbarger, Ohio State University,
Columbus, Ohio

J. d. Gerardi, University of Detroit, Detroit, Michigan

H. C. Spencer, Ilinois Institute of Technology, Chicago,
Ilinois

C. H. Springer, University of Ilinois, Urbana, I1l.

W. E. Street, Texas A & M College, College Station,
Texas

Nominations Committee for 1957:

Chairman: J. J. Gerardi, University of Detroit, Detroit,
Mich.

J. E, Pearscn, University of Illinois, Urbana, I11.

N. D. Thomas, Ohio University, Athens, Ohio

G. N. Page, Syracuse University, Syracuse, N. Y.

H. J. Styles, Queens University, Kingston, Ontario, Can.
G. E. Burdich, Alfred University, Alfred, N. Y.

AUTHORS

M. W. Almfeldt &
K. E. Haughton

C. C. Bishop
S, L. Coover
H. T, Davey &
R. J. Wilking
J. H. Farmer

T. E. French &
C. J. Vierck

Giesecke, Mitchell
& Spencer

H. E. Grant

R. P. Hoelscher &
C. H. Springer

R. P, Hoelscher
C. H. Springer
B. O. Larson &
J. E. Pearson

8, G, Hall
L. D. Walker,
E. . Ebert,
A. G, Frederich

H. I). Walraven
C. I. Carlson &
E. J. Mysiak

R. T. Northrup, Wayne University, Detroit, Mich.

T. T. Aakhus, University of Nebraska, Lincoln, Neb.

O. M. Stone, Case Institute of Technology, Cleveland,
Ohio .

J. E, Pearson, University of Illinois, Urbana, Ilincis

Report of the Bibliography Committee

By S. E. Shopire, Chairman

University of lllinois, Chicago

Books Published 1951 to 1956

TITLE
Engineering Graphics Problem Book I
Engineering Graphics Problem Book IT
Electrical & Electronics Dirafting
Blue Print Reading

Engineering Drawing

Iustrating for Tomorrow’s Production

Manual of Engineering Drawing for
Students and Draftsmen

Technical Drawing

Practical Degcriptive Geometry
Engineering Drawing & Geometry
Problems in Engineering Drawing

Series A

Problems in Engineering Drawing
Series B.

Problems in Engineering Drawing
Series C

In print

PUBLISHER YEAR PAGES PRICE
Wm. C. Brown Co, . 1955 75
Wm. C. Brown Co. 19556 86
MceGraw-Hill 1952 272 4,50
MeGraw-Hill 1954 377 3.96
1st MacDonald & Co, 1952 8.50
18t Macmillan 1951 ' 4.35
8th MceGraw-Hill 1953 1090 8.00
4th Macmillan Co. 1952 851 6.00
1st MeGraw-Hill 1952 253 4,25
John Wiley & Sons 1956 520 8.00
Stipes Publishing Co. 1954 58 2.75
Stipes Publishing Co. 1955 62 2.75
Stipes Publishing Co. 1956 64 2.75
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AUTHORS

R. P. Hoelscher,.
J. N. Arnold &
S. H. Pierce

F. C. Horstmann
P. 8. Houghton

B. Howe
B. Howe
H, Johnson

. O. Johnson &
I. Wladaver

L. O. Johnson &
I, Wladaver

PP e

C. A. Kulmamn
A. S8, Levens
A. 8. Levens

A. S, Levens &
A. E. Edstrom

W. J. Luzadder
C. L. Martin
Pare, Eugene,

Loving, Robert
Hill, Ivan

Par€, Hrachovsky
& Tozer

Paré, Loving &
Hill

J. H. Porsch,

5. B. Elrod &
R. H. Haommond

J. S. Rising &
M. W. Almfeldt

J. 8. Rising &
K. E. Haughton

C. E. Bowe &

J. D, McFarland

J. T. Rule &
E, F, Watts

J. T.Rule &
E. F, Watts

J, M, Russ

3. E. Shapiro,
D. M. Holladay,
G. Wilson &
W. L. Shick

W. L. Shick
G. Wilson

D. M. Holladay &

~ 8. E. Shapiro
W. W, Turner

TITLE ED.

Graphic Aids in Engineering . 1st
Computation

Technical Freehand Drawing 1st

Engineering Drawing & Drawing

Office Practice
Descriptive Geometry 1st
Problems for Descriptive Geometry
Nomography & Empirical Equations: 1st
Engineering Drawing Problems 1st

Elements of Descriptive Geometry
Part I - Text
Part I - Problems

Nomograph Chartg
Graphics in Engineering & Science

Workbooks to Accompany Graphics in
Engineering and Science
Book 1, Series 1
Book 2, Series 1
(with A, E. Edstrom)

Problems in Engineering Drawing 1st
Serles IV

Fundamentals of Engineering Drawing  3rd

Architectural Graphics 1st

Descriptive Geometry 1st

Graphic Representation 1st

Descriptive Geometry Work Sheets 1st
Series B

Problems in Engjnéering Graphics & 1st

Descriptive Geometry

Engineering Graphics

Engineering Graphics
Problem Book ITT

Engineering Descriptive Geometry
Problems Series C

Engineering Graphics 1st
Engineering Graphics Workhook 1st

Quiz Qusetions to Accompany French &
Vierck, Engineering Drawing

Problems in Geometry for Architects
Part I Series A

Problems in Geometry for Architects
art II Series A

Integrated Problems in Engineering 1st
Drawing & Descriptive Geometry

PUBLISHER .

McGraw-Hill

Pitman
Lockwood

Ronald Press

Ronald Press
John Wiley & Sons
Prentice~-Hall

Prentice-Hall
Prentice-Hall

McGraw-Hill
John Wiley & Sons
John Wiley & Sons

McGraw-Hill

Prentice-Hall
Macmillan Co.

Macmillan Co.,

Macmillan
Macmillan

Balt Publighers
Southworth’s Ext.
Ser., W. Lafayette,
Indiana .
Win. C.‘ Brown C_o.
Wm. C. Brown Co.
Van Nostrand
Pitman
Pitman

MeGraw-Hill

Stipes Publishing Co.
Stipes Publishing Co.

Ronald Press

YEAR PAGES PRICE

1952

1952

1951
19563
1952
1956

1953
1953

1851
1954

1954
1954

1953

1952
1952
1952
1954

1954

1952

1953

- 19565

1953

1952
1952

1953

1956

1956

1953

197

332
7
150
66

73

92
696

125
120

155

721
213
309

40

75

90
problem
sheets

392
101
352

110
396

61

56

4.50

1.75

4.25
3.50
4,00
5.00

1.95
3.50

7.00
7.00

4.00
4.00

4.00

5.95
4,00
4.00
3.60

3.75

3.00

4.25
3.50

4.50

4,00

1.00

2.75

2,75

4.00
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AUTHORS

W. W. Turner

Vierck, Cooper
& Machovina

Vierck, Cooper,
& Machovina

E. F. Waller
-F. M, Warner

F. M. Warner &
C. E. Douglass

F. Zozzora

F. Zozzora

TITLE ED, PUBLISHER " YEAR PAGES PRICE
Shades & Shadows 1st Ronald Press 1952 122 3.25
Engineering Drawing Problems MeGraw-Hill 1953 122 4.50
Series 1I . .
Engineering Drawing - Basic Problems MeGraw-Hill 1953 72 3.50
Series A
Technical Sketching Pitman 1951
Applied Descriptive Geometry New MeGraw-Hill 1954 247 4.00
4th
Problem Book New - McGraw-Hill 1955
Rev.
Engineering Drawing 1st MecGraw-Hill 1953 369 5.00
Engineering Drawing Problems MeGraw-Hill 1954 72 3.75

Mid-Winter Meeting

Engineering Drawing Division, A.S5.E.E.
Jonuary 30—February 2, 1957
At Rice Institute, Houston, Texas

Tentative Program

Wednesday January 30
1:00 P. M. Registration, Lobby of Shamrock Hotel.
6:30 P. M. Executive Committee Dinner, Rice Faculty
Club.

Thursday January 31
8:00 A. M. Registration, Lobhby of Shamrock Hotel
General Session, Fondren Library, Rice
Campus.
Presiding: Professor A. P, McDonald
(Rice Institute)
Welcome: Dr. Houston
Response: Professor 1. L. Hill
{Illinois Institute of Technology)
Papers: Narrator: Professor Paul Weaver
(Texas A & M).
1. The Role of Descriptive Geometry as
Applied to Qil Exploration. Dr, W. M.

Rust (Humble Oil and Refining Company).

2. How Exploration Information is Used in
Drilling an Oil Well and Developing a
Field., Mr. J. 8. Blanton (Scurlock 0il
Co.}.
0 P. M. Luncheon, Rice Commons
0 P. M. Board bus to Pierce Junction Qil Field and
inspect drilling oil well and producing
well, Guided by Mr. J. 5. Blanton.
2:30 P. M. Board bus for Hughes Tool Company.
Evening Entertainment to be arranged

12:0
1:3

Friday February 1
10:00 A. M. General Session, Fondren Library
Presiding: Professor W. J. Luzadder
(Purdue Urniversity)
Papers:

1. Implied Shop Run Geometric Tolerances.

Professor S, B, Elrod (Purdue
University). ‘
2, A Graphical Method of Determining the
Shadows of a Moving Sun. . Professor J.
R. Holmes (University of Texas).
3. Some Interesting Facets of the Design

and Construction of The Rice Ingtitute
Stadium. Professor J. R. Sims (Rice
Institute). :

Panel:

Professor M. F. Blade (The Cooper Union),

Professor Andre Halasz (The City College,
New York},

Professor H, W. Vreeland (Columbia
University),

Professor Irwin Wladaver (New York
University).

12:00 P. M. Luncheon and Business Meeting, Rice

Commons.

1:30 P. M. General Session, Fondren Library

Presiding: Proifessor I. L, Hill

Papers:

1. Preparation Beats Perspiration: Dr, L.
D. Hapkew (University of Texas).

2. How Can a Drawing Department Best
Participate in Research? Professor
Steven A. Coons (M. L T.).

3. The Rendering of Drawings for Text-
books. Professor C. H. Springer
(University of Illincis}.

Panel:

Professor C. R. Buck (Syracuse University),

Major R. H. Hammond (U. §. Military
Academy),

Professor R. G. Huzarski (University of
New Mexico),

Professor E. W. Jackunski (University of
Fiorida).

6:00 P, M. Banquet, Rice Commons

Presiding: Professor I. L. Hill,

Address: South America in Color, Professor

Cary Croneis (Provost, Rice Institute).

Adjournment

Saturday February 2
Optional trip to Galveston,




the name to remember
when you are looking for

Drafting Machines |
Architects and Engineers Scales

V.&E.Manufacturing Co.

P.O. BOX 950-M PASADENA,CALIFORNIA "




CREATIVE PROBLEMS FOR BASIC
ENGINEERING DRAWING

GRAPHIC AIDS IN ENGINEERING By MATTHEW McNEARY, ERNEST R. WEIDHAAS, and
COMPUTATION ELIZABETH A. KELSO, University of Maine. IN PRESS.
By RANDOLPH P. HOELSCHER, University of lllinois; * AD entirely new type of engineering drawing work-
JOSEPH N. ARNOLD, Purdue University; and STAN- b°°]1;1 featuring a jroative aTIiIPma“hklﬁl nany of the
Al O problems for student use is workbook, set in an
LEY H. PIERCE, University of lllinois. 197 pages, $5.00 11 x 17 format, requires the student to think and to
For help in making computations more quickly, easily, select a variety of facts and criteria in the solution of
and surely, this manual presents the prineiples and the drawu.]g problems. A teac_hers manu.aI, inch_.ldmg
methods of operation of slide rules and the construc- !{eys 10 using the WO_I'k-bOOk W}th all leading engineer-
tion of alignment charts. It starts with an introduction ing drawing texts, will be available.

to the adjustments and uses of standard slide rules and

scales—then covers the derivation of empirical equa- RBENGINEERING GRAPHICS

tions for laboratory or field data—the methods of con-

structing alignment charts—the steps in the design, By JOHN T. RULE, Massachusetts Institute of Tech-
construction and use of special slide rules—and the nology; and EARLE F. WATTS. 307 pages, $5.00
different forms and uses of movmg scale alignment . _ ) ]
charts. : This elementary college text considers engineering

drawing from both the analytical and representational
sides. It stresses the power of graphical aualysis with-
out the domination of professional details and stand-
ard practices in special fields. Tt brings together and

INDUSTRIAL PRODUCTION coordinates the graphieal processes of value to the

engineer and develops an overall theory of graphics.

ILLUSTRATION A WORKBOOK, providing a wealth of problems and

By RANDOLPH P. HOELSCHER, CLIFFORD H. worksheets for use in conjunction with the text, is also
SPRINGER, University of lilinois; and RICHARD F. available.

POHLE. 243 pages, $7.50
This book covers the entire range of pictorial drawing, ELEMENTS OF NOMOGRAFPHY

from both the theoretical and practical points of view, By RAYMOND D. DOUGLASS and DOUGLAS P.

for those who wish to do production illustration in the
aircraft, shipbuilding, ordnance, automotive, or other ADAMS, Massachusetts Insl:fute of Technoiogy, 209

industrial fields. The three forms of pictorial repre- pages, $5.00
sentation are clearly covered, with the sound basis
of théory, methods of laying out, and shading sketches,
and practice material, needed in acquiring proficiency
both in exact mechanical construction and in the more
rapid freehand method. It shows how to draw views
of machlnes, parts, fittings, assemblies, etc., from any
angle of view, working from mechanual drawings,
engineering sketches, and other types of material.

An accurate, complete aud practical presentation of
the theory and use of nomographs It deals with-tle
study, understanding, creatlon, and practical use of
the alignment chart. It is pointed at specific key topiecs
and methods that will gqnicken the student’s ability to
grasp the theories of the subject and euable him to
employ them successfully in practice. Practical aids
to hasten and ease the completion of the theoretical
solution and the drafting of the chart are developed as
often az needed.

SEND FOR COPIES ON APPROVAL

McGRAW-HlLL BOOK COMPANY, INC._-

1330 WEST 42nd STREET = . .~ o NEW YORK 36, N..Y. ' . -




Apply text watenial to actual practice . . .

with GRANT’S

289 Problems to choose fromm

Special Features:

‘\/ new practical applications of descriptive
geometry

R ITE

h
. ‘\/ practical probiems which appeal to the student

3 ‘\/ complete coverage of fundamentals

‘\/ partially laid out problems enable student to
solve twice as many problems

\/ TWO SIZES OF PAGE, 9 x 12 and 12 x 18, for
easier solution of problems

‘\/ copies of author's quizzes supplied to scheools

pmctdéaé
- DESCRIPTIVE

GEOMETRY
Prablema

HIRAM E. GRANT

Washington University

__-mmt.ml.muuﬂﬂ'-

Designed for greater teachability...

This excellent, new set of printed problems, with
accompanying Problem Book and Answer Booklet,
offers a wider selection of problems. Here is a valu-
able package that will create student interest, as well
as enrich the course. From it, a variety of courses may
be designed.

Send for your copy today...

It features new practical applications of deseriptive
geomelry; complete coverage of fnndamentals; and

ractical problems which appeal to the student, In HIRAM E. GRANT
addition to partially laid out problems which enable \ . D .
students to solve twice as many problems, it includes Department of Engineering Drawing
a number to be completely laid out by the student. : Washington University
The regular edition of the author’s Practical Descrip- St. Louis 5, Missouri

tive Geometry (available from the McGraw-Hill Book
Company, Inc.) is intended for use with this set of
printed problems. A text assignment key accompanies
each copy of Practical Descriptive Geometry Problems.



e OPERATES EQUALLY WELL

EMMERT MIGRO-DRAFTERS

ACCURACY, SPEED, DURABILITY, SIMPLICITY

. . . all you demand in a precision drafting instru-
ment are the dominant features of the EMMERT

Micro-Drafter.
ACCURACY . . . with the Micro-Drafter

you can draw absolutely parallel lines the full
fength and width of the board with one con-
tinuous stroke. SPEED . . . the Micro-Drafter
operates with finger-tip control, changes posi-
tions accurately in split-seconds — never a blind
spot. DURABILITY . . . stainless steel, a mini-
mum of wear points and moving parts makes
this- an unusually rugged instrument. SIMPLIC-
ITY ... unmatched in any other drafting instru-
ment. . Write.for complete details.

) _ —
e §§§% .

IN ANY POSITION

e MICROMATIC QUADRANT

The Micro-matic Quadrant provides
rapid indexing frem 0° %o 360° in mul-
tiples of 3° by simple lever action. Just
a slight pressure of the thumb releases
the worm gear permitting the desired
amount of adjustment. Settings less than
3° are made by turning the worm screw.

Absolute accuracy of all angles from
0° to 360° and adjustment to 2!/ minutes
is assured by. the Micro-matic's fine
precision tooling. Fully visible at all
times with clear sharp calibrations the
quadrant eliminates all eye-strain,

i )b G ; e
é@%%ﬁ%ﬁﬁgﬁ%@ H :?’f




For courses in

Engineering
Drawing

PROBLEMS IN ENGINEERING DRAWING - ABRIDGED Fourth Edition 1956

by W. J. Luzadder and J. N, Arnold, Professors of Engineering
Graphics, Purdue University and F. H. Thompson, Senior Technical
Artist, Allison Division, General Motors Corporation.

These problem sheets were developed from industirial practices and
many years of successful use in colleges, universities, and technical
institutes. The locse-leaf sheets provide a compact package of student
materials and include instructions to the student and problem sheets
for the areas of: Lettering, instruments and geometrical construction,
freehand sketching and multi-view drawing, auxiliary views, sectional
views, detail drawings, and assembly drawing. The 40 plates provide
an opportunity for selecting projects in terms of individual needs and
course requirements,

40 Loose-leaf plates with envelope 83 x11 Price $1.70

Engineering
Graphics and
Descriptive
Geometry

PROBLEMS IN ENGINEERING GRAPHICS Second Edition 1954
AND DESCRIPTIVE GEOMETRY

by
by J. H. Porsch and 8. B. Elrod, Professors of Engineering Graphics,

Purdue University and R. H, Hammond, Course Supervisor-Graphics,
United States Military Academy. *

The problems follow the authors' text (Engineering Graphics and
Descriptive Geometry) but may be used with most standard texts in the
academic area. The T3 problem sheets include instructions to the
student and provide for variances in course content and for individual
differences,

73 Problem sheets, perforated to tear out and punched for 3-ring
notebook 9x11 Price $3.00

Engineering
Graphics and
Descriptive
Geometry

ENGINEERING GRAPHICS AND First Edition 1953
DESCRIPTIVE GEOMETRY

by the above authors#

This text is designed for students in all branches of engineering and
provides chapters as followg: Introduction, common geometrical elements
of design, accuracy in graphics, principal views, auxiliary projection,
intersections, traces, plane representation, angular relationships, double-
curved surfaces, conic loci, and appendices. It is profusely illustrated
to facilitate instruction and learning.

124 Pages, paper cover, plastic binding, 83 x11 Price $3.50

Materials
Testing

A LABORATORY MANUAL FOR MATERIALS TESTING Second Edition 1953

by Edward C, Thoma, Associate Professor of Engineering Materials
Purdue University,

A work-book guide for students of engineering in couducting laboratory
tests in steel, concrete, and plastics. Testing procedures are clearly
cutlined.

53 Pages + report sheets and graphs for 18 experiments, perforated,
paper cover, side-stitched 83 x11 Price $2.50

BALT PUBLISHERS

Southworth’s Extansion Service, Shipping Agents

30814 STATE STREET

WEST LAFAYETTE, INDIANA



Congratulations

on its 20t
Anraversary to

Another 20 year

SUCCESS 5507")) e

: In 1936 The Macmillan Company published GIESECKE,
MiTcHELL, and SPENCER’S Technical Drawing which has steadily
maintained its place as a leading text in the field — now in its
third successful edition.

e N ‘ wittorn Cos

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




