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DESCRIPTIVE GEOMETRY
-~ A Pictorial Approach

HOWARD BARTLETT HOWE

Rensselaar Polytachric Inshifule

A CLEAR-CUT FRESENTATION of descriptive geom-
etry, combining the pictorial spproach with the direct
approach. This popular textbook stimulates student capac-
ity to pergeive and visualize; facilitates mastery of prin-
ciples; and insures a broad coverage of the subject.

The ability to sketch spaca pictures is gradually built up
by progressing from simple Mundamentals to more compli-
cated combinations. Special emphasis is placed on veclors
and their use in finding stresses in planar and non-coplanar
structures, as well as for the representation of moments.
Throughout, theories are applied to the solution of prac-
tical problems. All projects are complete with drawings
and explanations. “Well-wrilfen. .. covers the subject in a
very satisfectory manner” — C.H. SPriNGER, University
of Illinois. 328 ilfs; 332 pp. £4.715

BASIC
ENGINEERING DRAWING

WILLIAM WIRT TURMER, University of Notre Dame:
CARSON P. BUCK, Syracuse Unfversity; and
HUGH P. ACKERT, ur.'\'erin'h' of Hotra Dame

A ONE-VOLUME INTRODUCTION to the basic prin-
ciples of engineering drawing, descriptive geometry, and
machine drawing. Designed for courses integrating thess
subjects, it is at the same time Aexible enough to be uzad
by instructors who cover only one of theze fields.

The presentation of all three phates of enginzering draw-
ing assumes no previous knowledge of the subject. Chap-
ters devoled to machine drawing detail the application of
drawing theory and practice, In keeping with the recom-
mendations of the American Standards Association. The
treatmént of pictorial drawing is comprehentive and con-
tains many innovations. "Well-organired, well-illusfrated,
well-writfen W. A. WoLFE, Universily of British Colum.
bin, 563 iils, 26 tables; 669 pp. 1]

SLIDE RULE PROBLEMS

—With Operational Instructions

PHILIP J. POTTER, EDWARD O. JONES, Jr.,
ard FLOYD 5. SMITH
—all of Auburn Univanity

INVALUABLE FOR COURSES in the use of the slide
rule, this book provides a wealth of problems for student
solution. The number of problems included is sufficient to
eliminate any need for repetition for several terms. Mine
short text sections on slide-rule operation—with numer-
ous examples—precede the problems. A section on dimen-
sional analysis is included. The book groups all problems
in the same order in which the techniques are explained
in the sactions,

“Fulfills the aims of the suthors in a most excellent way
«o.should be a fira fexl and workbook in coureas which
devofe Hime specifically (o the slide rufe”—J, B. WIGGINS,
University of Scuthern California. Instructor's Manual

available. Iifus. 191 pp. §3

THE RONALD PRESS COMPANY

Outstanding Books for Engineering Courses

15 East 26th Street, New York 10

PROBLEMS FOR
DESCRIPTIVE GEOMETRY

Mlso by HOWARD BARTLETT HOWE

THIS PRACTICAL WORKBOOK contains a wide selec.
tion of theoretical and applied problems drawn from engi-
nesring situations. A valuable supplement to the suthor's
outstanding textbook, it employs the pictorial approach
to arouse student interest, and to give a firmer, quicker
grasp of the fundamentals.

Liberal usa of sketches helps the student =& and record
space relationships in preparation for erthographic ren-
derings. As an aid to solving problems, it shows how to
eXpress space conceplions and the process of analysis in
rough sketches. Theoretical problems are presented in lay-
cuts to be completed on the tame shest; more elaboralte
applicalion problems enable students to exercisa their
judgment and use theory. Includes 77 layout and illustra-
tion sheets, 915 x 11, and 7 sheets of practice paper, $3.75

INTEGRATED PROBLEMS IN
ENGINEERING DRAWING AND
DESCRIPTIVE GEOMETRY

WILLIAM WIRT TURNER

THIS CLASS-TESTED SET of worksheets is intended
for use in courses integrating engineering drawing with
descriplive geometry. From the oulset, simple ortho-
graphic projection s regarded from the viewpoint of
descriptive geomeltry. Basic theory is pressnted first, fol-
lowed by the various phases of drawing in their natural
sequence,

Relales theory and application as closely a3 potsible, and
mainlains a constant review by continually introducing
principles already covered into later problems. Each work
sheet contains clear instructions indicating exactly what
is to ba done and gives references to culside reading.
Includes 83 sheets of problem layouts, 815 x i1, and 16
sheels of practice and tracing paper. Instructor’s Manual
available. $4.50

HANDBOOK OF
GRAPHIC PRESENTATION

CALYIN F. SCHMID, University of Waikington

A DETAILED WORKING MANUAL for all concerned
with the clear presentation and interpretation of statistical
data by means of charts and graphs. Showing how compli-
cated data can be put into easily intelligible form, this
book analyzes in detail each basic typs of chart, indicating
its advantages and disadvantages in pressnting different
kinds of data. Gives step-by.step directions for laying
out charls, with pointers on how to avoid difficulties in
construction.

Handbook includes the first detailed discussion of threa-
dimsnsionals plus scores of examples from a wida variety
of fields. Techniques described can be applied to countless
situalions in engineering, science, industry, ete, "Raliakfe
and helpful. .. the most successful effort of this kind*—
The Journal of the American Statistical Association. 203
ifls, ¥ fablas; 316 pp. $6.50
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Drafting Machine
and Table

e New, compact column construction
for standing or sitting.

® Height adjustment easily controlled by
pedal brake.

® Perfectly balanced; effortless, in-
finitely variable adjustments.

Send for illustrated literature.

UNITECH CORPORATION 50 Colfax Ave., Clifton, N, J.

A complete line for drafismen




EUGENE G. PARE

State College of Washington

ENGINEERING
DRAWING

"Engineering Drawing by Paréls In my
oplnlon an example of an excellently
wrltten book with ample coverage In a
difficult technical fleld. . . Thelllus-
trations are excellent. The appendices
are full of essential stuff."”

Review In February 1960 issue of

Graphlc Sclence

“It Is mognificently Illustrated ond
printed but thls care would be wasted
if the content were notcomprehenslve
and detalled. There must always be a
senslble selection of toplcs and an
effectlve order of presentation which
| belleve Paré has achieved with this
book. | am especially happy tosee a
section on slmplifled drafting. The
book of problems which Is keyed to it
Issenslbly and effectively concelved. "
Douglos P. Adams, Maossachusetts
Institute of Technology

1959, 500 pp., $6.50

Engineering Drawing Problems

EOWARD V. MOCHEL, University of Virginia
1959, $4.50

HOLT, RINEHART and WINSTON, INC. 383 Madison Avenue, New York 17




BRADDOCK LETTERING ANGLES

Style “A"
550
6"-60
75560
8"-60
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4".45
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B"-45 Style "C”

Style "B"
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FOR FRESHMAN ENGINEERING STUDENTS ond PROFESSIONAL DRAFTSMEN & DESIGNERS

BRADDOCK INSTRUMENT COMPANY

PITTSBEURGH 18, PA.




PROBLEMS IN

GRAPHICAL ANALYSIS
By
PERCY H. HILL
Tufts University
§5.50

This problem book for the slreamlined freshman engineering drawing program
combines both engineering drawing and descriptive geometry.

I't is designed for courses where emphaszis is on teaching the engineering student
how to cornmunicate 3-dimensional ideas in a 2-dimensional medium, rather
than on the refinements of drafting technique.

Three New Approaches Introduced

* Integration of drawing, descriptive geometry, and
graphics into a smooth-flowing sequence, one sup-
plementing the other.

® Traditional machine elements are treated zome-
what lightly. Instead, there are more problems
which are involved in allied fields of engineering.

* An attempt has been made, through carefully
chosen problems, to require of the student an ele-
ment of creative thinking in problem solution.
Many problems have no set answer, thus leaving
room for the student to show his individuality.

INSTRUCTOR’'S MANUAL AND SOLUTIONS

now available,

c

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




Fhe Mark of Drawing fnsfrumenis thal are
Betler Engineered and Beller Made—
MUCH Beller.

DOLGORUKOV i
DETROIT

.N e

DRAFTSMAN’'S STRAIGHT EDGES
Price List Effective April 1, 1959

The new Draftsmans Straight Edges have been developed by Dolgorvkey Manufacturing Co. 1o eliminote
the disadvantages of the use of sleel straight edges on @ drawing board. The new Droftsmon’s Straight Edges
are machined from the best avoiloble cast acrylic sheel malerial having optically flot surfaces, with the use of
speciolly designed machines lo provide for the best precision oblainoble with such moteriol. They ore light to
move on the drawing boord and 1o carry oround, are fully transparent, will not soil or mar a drawing, and do
nol present danger in folling off the boord. Their working edges need not be cil-stoned before use, which often
is a necessory precoulion with draftsmen’s sleel slraighl edges which usuolly are not hardened. These siroight
edges ore not “plostic molded" or “plastic exlruded” items and do not dislort the imoge underneath,

These edges ore made in two thicknesses, the edges of Mo. P5700 series being 1/8" thick ond the edges
of No. PSBO0 series being 3/14" thick.

All straight edges have one beveled working edge and one squore working edge. Bolh working edges
have chomfer of aopproximotely .010" to reduce origination of minute cracks hoving a tendency lo grow, os well
os liability of the edges 1o nicking. Such chomfer also enables the user to produce cleaner drawings.

All straight edges have rounded corners and such corners, as well os the end edges, ore chamfered for
approximately 030" 1o reduce breakage of the corers ond chipping of the end edges. The widih of the siroight
edges varies wilh their lengths and has been selected for each size edge lo ensure the best performance. Each
slraight edge is individuolly packaged in a tronsparent plastic case designed for continued use.

The following prices ore f. 0. b. Detroit and ore subject lo chonge withoul notice.

P5700 SERIES — 1/8” THICK

Cotaleg
Lleagth Ha. Price—Clear Price—Greea
18" P3F00-18 ............ 51.90 £2.25
24" P3700-24 . ........... 275 3.25
30" P3700-30 ............ 3.60 4.25
35" P3700-36 ............ 490 5.50
40" P5700-40 ............ 6,15 6.75
423" P3700-42 . ....0icnna- 7.5 7.50

P5800 SERIES — 3/16” THICK

18" P5800-8 . ........... $2.640 $2.90
24" P5800-24 .......... b 335 3.85
o™ P5800-30 ............ 4,75 5.25
K1 P5B00-36 ............ 590 7.25
407 P5800-40 ............ 6.85 8.75
42" P5800-42 ............ 7.50 9.25
44" P5B00-44 ............ 8.25 10.00
44" P5800-46 ............ 8.75 10.75

DOLGORUKOY MANUFACTURING CO. - 407 FISHER BLDG. + DETROIT 2, MICH.

AEGISTERED FROFESSIONAL EMGINEERS, DESIGMERS ANO MANUFACTUREES OF ENGINEERING AND DRAWING EQUIFHENT
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DESCRIPTIVE GEOMETRY
Prollems with ANSWER BOOKLET for Staff
by HIRAM E. GRANT

Washinglon Universily, 5. Louis, Mao.

®* new practicel opplicalions of de-

scriplive geomelry

® 183 praclico! problems with student
appeal

* for easier problem solulion, fwo
page sizes: ¥x12 and 12x18

® coples of outhor's quizzes sent to

schools

Send for your copy foday . . .
HIRAM E. GRANT

Department of Engineering Drawing
Washington University
St, Louis 5, Missouri

This new set of 289 prinled problems in descriptive geomelry, with
occomponying lexl and instructor’s answer booklet, offers o wide
selection.

A variely of courses moy be designed from 1his problems book

designed bolh to creole student inleresl and lo enrich your course.

The book feotures new proclicol opplicalions of descriptive
geomelry wilh complete coverage of fundomentals. In addition to
porlially loid out problems which enaoble students lo solve twice os
many, PRACTICAL DESCRIPTIVE GEOMETRY PROBLEMS includes a
number of problems to be set up completely by the siudent. With
this sel of printed problems, you may use the regular edilion of
the outhor’s PRACTICAL DESCRIPTIVE GEOMETRY.



the Bruning man

on drafting room

Mow! you can increase drafting room production
dramatically — without the high cost for expansion
or additional perzonnell You can do it with the prod-
uctz and help offered enly by your Bruning Man!

He gives you the widest seleclion of the most ad-
vanced products on the market to save you time
and money ... modern AutoShifit drafting tables
that enable #% more productive uvze of space. ..
all-new Neogilide drafters that speed drafling up to
40% . . . verzalile intermediates that slazh time of
re-working drawings up to 205 . . . the brand new

production?

Copyflex 675 reproduction machine that offers more
operating conveniences and advancements than any
other machine on the market.

Your Bruning Man gives you the service, supply,
and quality products offered only by a company with
over B years' experience as researcher, manufaclurer,
and supplier. He provides you a single, dependable
gource for everything you need; simplifies ordering
and stocking, saves you time and money. His sales-
gorvice branches and plants are near you to assure
you the product or help you need when you nesd it!

Call your Bruning Man,

Charles Bruning Company, Inc. CB ﬂ ” ” , ” G) tdey. Hes ke I

1800 Central Rd,, Mt. Prospect, Il

United Statesand Canada,




NEWftrom

PRENTICE-HALL

FUNDAMENTALS OF ENGINEERING GRAPHICS

by Myron G. Mochel, Clarkson College of Technology

FUNDAMENTALS OF ENGIMEERING GRAPHICS offers o comprehen-
sive course for engineering and science sludents. It illusirates methods
for solving problems and presenting significan! informalion graphically,
based upon principles of mothemotics ond orthographic projeclion. Text
moteriol is arronged in its order of vsefulness and in coordination with
the concurrent courses of mathemalics and physics. Port 1, GRAPHICAL
DEVICES, offers graphicol methods for presenting dato, and for making
measurements and calculations. Port I, SPATIAL AMALYSIS AND PROB-
LEM SOLVING, deals with the relationship of paoints, lines and plones
in space. Port I, COMMUNICATION OF IDEAS, considers grophicol
methods for communicaling three-dimensional informafion. Part IV,
GRAPHICAL SOLUTION OF MATHEMATICAL PROBLEMS, considers
mathemalical problems most readily solvable by grophical meons,

In addition, 1his new book:

® uses complete concrete projects to explain theory ond methods of
applying theory, thus establishing continuity

¢ concentrales on essenlial theory leading to graphical demeonstra-
tion of applicalions

e utilizes a psycholegical opproach emphasizing unity ond related-
ness, rather than isolaled lopics

e encourages studenls to develop freehand work, olthough tech-
niques in themselves ore considered o by-product

¢ is exceptionolly well.illusirated

-

hos been successfully closs tested for the last three yeors




FUNDAMENTALS OF ENGINEERING GRAPHICS
TABLE OF CONTENTS

Portl Graphical Devices

1 Grophs
2 Functiono! Scales
3" The Vernier

Part Il Spaliol Analysis and Synthesis

4 Orthogrophic Theory—Principal Projections

5 Orthographic Theory—Auxiliory Projections

& Orthographic Theory—Elaboralion of Fundomentals
7 Orthogrophic Problems—A Monufacturing Plant

8 Orthogrophic Problems—Cenlerlines and Outlines
@ Orthographic Problems—A Tripod

Part Il Communication of ldeas

10 Freehand Orthogrophic Representation

11 Freehond Isometric Representation

12 Freechond Oblique Representation

13 An Engineering Design Problem—A Speed Chonger
14 Frechond Design Problem—An Instrument Support

PartlV Graphical Selulion of Mathematical Problems

15 Momography

16 Empirical Equations

17 Grophical Diflerentiotion
18 Grophical Integralion

1960, Approximately 400 poges. Tex! Price $8.50.
To receive approval copies, write: Box 903

PRENTICE-HALL, INC. Englewood Clilfs, N. J.



with new HIGGINS INK-A-MATIC
drawing ink dispenser

Just a slight movement of your hand, and HIGGINS new drawing ink dis-
penser fills ruling pens automatically — faster, easier, than ever before!
SPEEDS UP INK TRACING BY 32%%. Ink bottle sits securely on non-skid
rubber base. Gentlest touch on lever lifts stopper, brings pen filler into
- position. No mess, no waste.

Pen filler may be
rotated for most
convenient filling angle.
Lever may be clamped
down so bottle stays
open when you use dip pen.

—

Now at

art and

stationery

stores
x\@ S HIGGINS vk co. Inc.
\\\\\\\\\\\\\\\\\\\3 Brooklyn, New York

The basic art medium since 1880.
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ROLLA

Those who paid for a piclure of the Rolla meeting and have not received one should wrile
Professor Christanson. He also has coples of papers by Hunter, Schilling and Hendry.

JOINT SESSION

Our division and several others are co-sponsoring the session of June 20, 1960, 9:30 A, M.
on "The Technical Institute in America." This will be one of the major events of this annual
meeting of ASEE,

NSF

The University of Delroit is conducting another N § F Conference, "Graphics in Sclentific
Engineering," July 11-12, 1860.

ABOUT OUR COVER

By courtesy of Procter and Gamble Co., we show one of several models used in design and
construction of production facilities. Mr. E. L. Deweay described this imporlant work on
the program of our annual meeling, 1959,
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HOKORS COURSE IN ENGINEERING GRAPHICS

By 8. M. Slaby
Princefon University

The present trend towards a greater sclentific

orientation in engineering education places a greater
responsibility on enginearing educators to foresee and
provide for the needs of fulure engineers. In line with
this thinking an advanced course in Engineering Graph-
ics was designed for freshman engineering students
whosa experience in graphics prior to coming to
Princelon was of such a character as to potentially
qualify them for advanced work in Engineering Graph-
ics. The concept of an advanced Engineering Graphics
course also in principle fits in with the policy of
"advanced placement" of qualified sfudents coming to

Princeton University and also with the "Honors Course'

policy which has been in effect for underclassmen
courses.

In order to give the reader a general idea of the

advanced placement procedure as carried out at
Princeton the following I8 quoted from a general leter
from the Board of Advisors of Princeton Universily to
priociples, headmasters, and guidance officers of high
schools and preparatory schools:

1.

A student who has done well in college level work
in secondary school and who has been granted
advanced placement may be enrolled in advanced
courses In Princeton in the subjects In which he
shows achievement.

Such a student Is given credit toward fulfilling
the distribution requirements and the proficlency
requirement in mathematics or language.

A student granted advanced placement may, in
his upperclass years, reduce the number of his
elective courses in order to enroll in graduate
courses or seminars, or to underiake independ-
ent work of greater scope,

A student who has gained advanced placement in
three or more subjectis may graduate In three
years or less, without additional course or other
requirements, and may be permitted to assume
regular status as a sophomore in his first year
of residence or as a Junior In his second year of
residence.
Under the Honors Course system a student may

elect courses that are presented on a higher level than
the regular course, provided he has the necessary

qualifications.

For example, the regular freshman

mathematics course presents the classical material
dealing with differential and integral calculus while
the comparative honora freshman mathematics course
presents the material more from a philosophical point
of view leaving the applications and manipulations of
differentiation and integration largely to the responsi-
bility of the student. Therefore, under Princeton's
syatem it is possible for the superior and well-
prepared student to choosa two avenues in his educa-
tion, one leading to advanced placement and the other
leading to the Honors courses.

The Honors Course in Engineering Graphles was

presented as an experimental course for the first ime
during the fall term of 1959-60. In this course an

attempt has been made to present Engineering Graphics
more from the "science" point of view rather than from
the ""tool" point of view in keeping with the current
philosophy of "engineering science''. By doing this,

the basic subject matter in Engineering Graphics is
elevated above the "normal" level.

A qualifying test was given to approximately 40
students who volunteared to fake the test. In order to
take the test a atudent must have had ong or more years
of drawing experience in high school or In industry {sum-
mer work, ete.), The 15 students who earned the highest
gcores on this test were admitied to the Honors Course.
There were threa problems in the qualifying test which
covered in general the areas of visualization, dimension-
ing, sectioning, and spatizl relations (by means of a de-
soriptive geomelry problem). Of the 40 stludents who
took this test only 4 attempted a solution to the descrip-
tive geometiry problem and of these 4 only one solved the
problem correctly.

The Honors Course covered four major areas:

I. Fundamentals of Graphic Communication
II. Graphics Analysis of Space Geomelry
IlI. Graphics of Vector Geometry
IV. Graphical Mathematics
Each area is discussed below. The total class time
apent on the course was 14 weeks with threes 2 hour
sesslons per week for a tolal of 84 class hours for the
term,
I. Fundamentals of Graphic Communication

Since the qualifying test indicated that all students
who were chosen to particlpate in the Honors Course had
attained a reasonable level of comprehension and ability
in graphic communication through previous work, this
area of the course was limited to 3-2/3 weeks (22 class
hours), Since students came from many schools where
emphasis on topics varled, the following topics were
covered to bring them to a similar level of attainment:
theory of orthographic projection, principles of dimen-
sloning, sections and basle conventions, theory of plc-
torial represenlation, graphical synthesis, and relative
planar motion involving displacements only (project type
problem dealing with the kinematica of a retractable
tailwheel of an airplane).

II. Graphic Analysis of Space Geometry

In this section of the course an introduction to the
elements of projective geometry was presented covering
such toples as elements at infinity, the cross-ratio
theorem, pencil of lines, and map nets. A speaker from
the Civil Engineering Depariment presented some ma-
terial on photogrammetry which was related to the work
the students were doing with map nets, The speaker had
a stimulating effect on the class and seemed to give more
meaning to the work of the students since they were able
to see a real use of the graphical theory as presented by
an expert In the field of phologrammelry,

The Intreduction of the material dealing with pro-
jective geomelry permitted a smooth transition from the
communication concepts of graphics to the concepls in-
volved in spatial graphic analysis. ‘The materlial covered
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under "space geomelry" also included classical de-
scriptive geomefry (using the "divect" method with
mubsally perpendicular projection planes) and also
a number of problems dealing with the principles of
perspective projection {one point and two point).
Some of the material presented in this part of the
course was reflerenced to mathematical methods to
emphasize the relationship between the physical and
symbolical handling of space concepls,

Since auxiliary projection was not handled under
"Fundamentals of Graphic Communication" it was
presented at the end of the seclion devoted to "Graph-
ics Analysis of Space Geometry" as a special problem
project which involved double auxiliary projection and
complete dimensioning of a complex machine com-
ponent. It was felt that introducing auxiliary projec-
tion at this slage was more logical than frying to do
it beloré the students were familiar with the principles
of descriptive geometry.

The total amount of time spent on this seclion
of the course was 6-1/3 weeks.

IOI. Graphics of Vector Geometry

The concept of the "vector' is basically a graph-
ical one which may be described mathematically and
manipulated either with graphical or mathematical
techniques, It has been my impression that many
students do not have a real grasp of the vector con-
cept, in spite of coming into contact with this concept
in high school and college physics. Therefore, the
presentation of the vector concept prepares the
sludents for future work with vectors in various
courses, such as mechanics, dynamics, and elec-
tronics.

Most of the problems dealing with veclors in
this section of the course were three-dimensional
space veclors and involved force systems of the
following types:

{a) Nonparallel - Concurrent

(b) Parallel - Coplanar

(c} Parallel - Noncoplanar

(d) General - Noncoplanar - Nonconcurrent -

Nenparallel
The concept of the "couple was stressed as well as
the funicular polygon and Varignon's theorem. In
addition,- relative motion problems involving dis-
placement and time were analysed and solved. During
the presentation of vector concepls reference was
made to equations describing the various force
systems through the use of the "vector notation"
approach, The purpose was to emphasize the com-~
patability of the graphical and mathematical analysis
of veclor systems.
IV. Graphical Mathematics

Since one of the origins of mathemalics is the
geometry of the ancients, and since Engineering
Graphics also has its roots in this geomelry, it is
logical and desirable that an Honors course in
Engineering Graphies contain a section dealing with
the relation of Engineering Graphics to mathematics,

The general topics dealt with in this section of
the Honors course were as follows:

(a} Graphical scale and scale modulus including
scale equations.

() Plotting of data and curve rechification,

{c) Parallel line and "2' nomographs.

(d} Graphs from engineering data.

{e) Graphical differentiation.
{f) Graphical integration.

It was my impression that many students in the
Honors course appreciated the graphical explanation
of differeatiation and integration, especially when the
fundamentals were illusirated, and when frst and
second derivalives of given lunctions were developed
and plotted one above the other showing the relation-
ships between the derivative curves and the curve of
the original funclion,

The last week of the Honors course was devoted
to a special project which involved the application of
the principles learned under "Graphical Mathematics',
This project involved the graphic integration of the
slatlic pressures over the surface of an airfoil., The
project was concerned with the determination of the
lift characteristics of an airfoil when it is subjected
to various angles of attack relative to an airsiream.
Arrangements were made with the Aeronautical
Engineering Depariment for the Honors class to visit
a model wind tunnel laboratory where the airfoil used
in the wind tunnel was the one with which the class
was concerned, This airfoil has a series of orifices
on its upper and lower surfaces.which are connected
to tubes leading to a multiple manometer, The air-
foil was tested for various angles of attack and for
each angle of attack a photograph was taken of the
multiple manometer readings so that a permanent
record of this experimental data would be available
to the sludents. (Static pressures were recorded in
inches of aleohol).

Each student received a photograph showing the
data for a particular angle of attack and plotted his
raw dala using the ordinate as inches of alcohol (fluid
used in the manometer) and the abeissa as the orifice
spacing on the upper and lower surfaces. Using the
method of graphical integration each student then
determined the area enclosed by his particular curve.
The area determined in this manner then had to be
converted into pounds of lift per foot of wing span for
the given airfoil for each angle of atlack.

When each student determined the lift value for
his particular angle of atiack these values were listed
on the blackboard and recorded by all the sludents,
Each student then made a graph plotting the lift values
and the angles of attack to show the characteristio lilt
curve of the given airfeil, Thus, individual student
results were combined into a class result (the char-
acteristic lift curve}.

The total time spent on "Graphical Mathematics',
including the special project, was two weeks. It is
planned that in the future additional projects will be
designed o involve all departments. The only restrict-
ing factor here will be the time available for these
additional projecis,

V. Conclusions

Student reaction to this course was most gratifying,
Student morale was continually high; interest never
seemed to be lacking, and pride in their work and thelr
slatus as Honor sludents in Engincering Graphics was
constantly apparent. The special projects were es-
pecially stimulating since the sludents were able to see
the value of graphical theory and thinking applied to
engineering analysis.

My observations and experience with the experi-
mental Honors Course in Engineering Graphics indicate



14 JOURNAL OF

ENGINEERING GRAPHICS

that the course was highly successful from every
viewpolnt, Graphlcal thought as a tolal concept
was successfully Introduced, and graphlcal tech-
niques were tied together with mathematical tech-
niques, and each assumed [ta proper perapeclive,
A course of thia type will always be In a slate of
growth and development and will perhaps naver
be tolally fixed In scope or content as long as
engineering science continues to develop,

A course of this type permils the expansion of
Engineering Graphics as a sclence of analysla and

ie not Umited to being only ancther tool of the en-
gineer. An attempt has been made through the
Honora Courae to orient the thinking of atudents of
graphics towards a total concept of Engineering
Graphles.

Graphleal thought processes can be as powerful
as mathematical thought processea. Every effort
should be made towards the further enlargement of
the field of Engineering Graphlcs Into its rightful
poeition as a tofal concept.

ENGINEERING GRAPHICS DIVISION OF ASEE - ANNUAL MEETING

Purdue University - Lafayetts, Indiana
June 20-24, 19860

- PROGRAM -

Monday--June 20

9:30 A. M.
Co-sponsor a conference of the Technical Institute
Division
Subject: The Natonal Burvey of Technical Institute
Education

6:30 P, M, -=Execulive Committee Dinner - Meeting
Presiding: A. Jorgensen, Univeralty of Pennaylvania

Tuesday--June 21

12:00 Noon--Luncheon and Business Meeting
Presiding: A, Jorgensen, University of Pennsylvania

2:00 P, M, --Conference
Presiding: M. McNeary, University of Malne

1. A Fully Integrated Course in Engineering
Graphies or a First Course in Engineering--
Myron G. Mochel, Clarkson College of
Technology

2. Graphics for Non-Engineers--Edmund E. Ingalls
Albion College

3. The Role of Descriptive Geometry in Teaching
Basie Scientific Principles to Engineering
Students--Mary F. Blade, The Cooper Union

4. Internal Views--F. G. Higbes, State University
of [owa

6:00 P, M, --Annual Dinner
Presiding: A, Jorgensen, University of Penna}flvania]

Tuesday--June 21 (Continued)

1. Presentation of Awards:
a. Nomography Award, by John Bryant, Editor
General Molors Engineering Journal
b. Distinguished Bervice Award, by I, L. Hill,
Illinois Institute of Technology

2, Hieroglyphics of the S8ky--F. E, Stanley,
Purdue University

Wednesday--June 22

12:00 Noon--Co-sponsor a Luncheon Conference of
the Enginearing Economy Division

Thursday--June 23

2:00 P, M. --Conference
Presiding: I, Wladaver, New York University

1. A New Drawing System--Wayne L, Shick,
University of Illinois,

2, Standards for Engineerlng Drawings, Assoc-
iated Lists and Specifications, Department of
Defenge--James H, Mara, Bureau of Naval
Weapons, Depariment of the Navy.

3. Evaluation of Natlonal Science Foundation
Summer Institutes and Conferences for En-
gineering Graphics.

Panel;
A, 8. Levens, University of California
J. 8. Rising, lowa State College
F. M. Woodworth, University of Detroit
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NOMOGRAPHY: DO YOU PRACTICE WHAT YOU TEACH?

By Chet Foster
Michigan College of Minlng and Technology

A nomogram for calculabng final grades can be a valuable time saver at tarm end.

The accompanying nomogram was used to convert 23 numesrical plate grades and 9 numerlcal qulz grades to
a final letter grade. The plates were graded on a scaleof zeroto 4: A=4, B=3, C=2, D=1, and F=0, and
the quizzes on & 100 point basls. Averaging and conversions were eliminated by using totals only. It is believed
that student interest in nomograms was stmulated when they saw an application of nomography on a subject dear
to their hearts.

Plates count for 1/2 and qulzzes for 1/2 of the final grade; no final exam 18 given. The Final Grade scale is
not located midway between the Plate and Quiz scales because of the different scale moduli, The Final Grade
scale was graduated by using the lower llmiis on the plate and quiz scales for each grade: 78 and 829 for an A,
57 and 765 for & B, ete. A total of 900 quiz points requires only 57 polnts on plates for an A.
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PREVIOUS DRAWING EXPERIENCE OF ENGINEERING STUDENTS

By Robert P. Borri
Univereity of Hlinois

This survey Is an altempl to gather relevant data
about the background and preparation of the students
enrolled in the beginning engineering graphics
courses in order to determine high schools attended,
and the amount of high school, college, industrial or
other previous drawing experience, Such information
will assiat the faculty in providing for the needs of the
students. Another purpose is to help solve the mutual
problems of high school, junior college, industry and
university graphics personnel,

High Schools Attended, Of the 1371 studentsa enrolled
in beginning graphics {G. E. 101, 108 and 107) about
88 per cent are from Illinois high achools. Others
are from twenty-nine other slates and thirteen foreign
countries. Figure 1 shows the number of students
from Ilinois high schools, by countes; the highest
enrollment i8 from Cook County with 27%,
Distribution by Curricula. Figure 2 compares the
enrollment In the 22 curricula in which 1016 students
taking G, E. 101 are registered. The currlculum
with highest enrollment is elecirical engineering with
26 per cent; next, is civil engineering with 15 per
cent; general engineering has 13 per cent; mechanical
and aeronautical engineering follow with about 11 per
cent each; engineering physics has 9 per cent, The
remalining curricula each have 2 per cent or less of
the G. E. 101 enrollment,

Previous Drawing Experience. Figure 3 indicates
that over half of the students enrolled in G. E, 101
have had previous experience in drawing, The amount
of high school drawing varies from one-sixlh year to
four years. About one-half of those with high school
drawing experience report taking one-half year's work,
two-fifths indicate one year, and several report hav-
Ing two years. The 527 sludents who had high school
drawing average 1.2 years of instruction. Eight per
cent of such students also had indusirial experience,
ranging from & month to five years; the average was
one year,

Number and Length of Class Periods. Most students
reported having drafting on a basis of five periods per
week with sixty minute periods. (See Figures 5 and 6),
Course Conlent, Twenty-two toples were reported in
the various high school courses. (See Figure 7),
Leltering, orthographic views, use of inslruments,
geomelrical constructon and dimensioning received
the highest emphasis,

Proficiency Examinations. A proficiency examination
in graphice is given so that the student need not repeat
a subject if he can demonsirate proficiency and undar-
standing of the subject. In 1959, from an enrollment
of 1016 in G, E. 101, 21 students Inquired about the
proficiency, and 11 took the examination. Five stud-
ents passed with a grade of C or better,

Summary. We can summarize the data from this
survey by applying the statistical results to an average
or typical elass, With an enrollment of 1016 students
{in G. E. 101) divided into 45 sections, the average
class conslsts of about 23 students. About 20 of these
23 come from within the slate of Illinois, with about
one-fourth of the twenty, 5, from Cook County. Three
students would be from other states and one out of
every three gections would have a student from a
foreign country.

From this "average" class about 6 are in elec-
trical engineering, 3 or 4 In civil engineering, 3 In
general engineering, 2 or 3 in mechanical and 2 or
3 in aeronautical engineering, 2 In engineering physics,
and 2 or 3 from a group of the smaller curricula,

Forty-four per cent, or 10, of the 23 students
of an average class have had no previous drawing
experlence. Twelve of the 13 students with drawing
experience had an average of 1, 2 years of high school
drawing with five, sixty-minute classes per week.

One of the class would also have had some drawing
experience in Indusiry,
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I NEED HELP

or

Are We Gelting the Most Out of Our Nomenclature?

By R. H. Hammond
U. 8. Mililary Academy

As I read over the recent new texts inthe graphics
field, one thing bothered me, I then checked other
texts, and yes, there it was again, I suppose itisa
rather small point that bothers me, but it is the small
points that sometimes help a sludent to understand a
problem,

The point that bothers me is the labeling of the
folding line {or reference line or reference plane).
[llustrations in many texts are labeled similarly to
Fig. 1. The lalters may be at opposite ends of the
line, but they are on the same side of the line as in
Fig. 1. This I feel is likely to give a [alse impres-
sion to the student. For Instance; depth a8 seen in
the Top view is measured perpendicular to the H-
plane; or depth as seen in the Side view is measured
perpendicular to the P-plane; or the Front view is
bordered by the F-plane. Now I hava been told that
the H (as in Fig. 1) is on the H-plane, the F on the
F-plane, ete, Of what benefit is this bit of informa-
tion? If the student knowsa enough to conslruct the
Top view, he also knows that it is on the H-plane.

I believe that the labeling should be done as in
Fig. 2. There doesn't seem to be much difference
between Fig. 1 and Fig. 2. However, I feel that
there is a big difference. In Fig. 2 the lines are
labeled correctly as to what they represent. When
you are looking at the Top view, the lolding lines
represent the Edge views of the F-plane and the 1-
plane. The F and 1 indicate that fact. When you
are locking at the Front view, the folding lines
represent the edge views of the H- and P-planes.

It is a fact that depth is always measured perpendic-
ular to the F-plane. This is graphically shown in
the Top and Side views, Itis a fact the height (or
elevation) is always measured perpendicular to the
H-plane. This fact is shown in the Front, Side, and
first Auxiliary views. This method shows that the
dimension to be laid off in the second auxiliary
{oblique} view is actually the perpendicular distance
from the plane of the first auxiliary to the point.

We know that fact, but do all of the sludents? Thus
when the student is constructing views and is using
this method of labeling he immediately has informa-
tion as to what dimension to use in the constructed
view {or a check on the dimension that he did use).
If the reference plane system is used, the same idea
can be employed, as in Fig, 3,

I believe in the method of Fig. 2 and Fig., 3. I
believe that it is a help to the shudent In his under-
astanding of the spatial arrangement of the views, How-
ever, most of the texts do not use it. Those who do
are rarely consistent. Am I in the position of the
man who said, while walching a parade, "Everybody
is out of step but my Johnny''? Is this too insignifi-
cant to worry about and to teach? I don't think so,
but I would appreciate hearing your comments,
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CREATIVE EXPRESSION IN ENGINEERING

By R, L. Ritter, E. A, Lemke, and R, J. Panlener
Marquette University

Engineering drawing has not been deleted at
Marquette University, but we have experienced the
""'squeeze" as have many others. Our first and only
semester of Engineering Geometry 18 required of
all students enrclled in the Mechanical, Electrical
and Civil Engineering degree granting programs,
Our Eleclrical sequences offer no further graphics
training throughout the four year curriculum. How-
ever, sludents in our Mechanical engineering cur-
riculum will experience additional graphics training
required to satisfactorily complete future design
sequences. In addition, Mechanical engineering
sludents may now Increase their drawing background
through eleclives in Advanced Engineering Drawing
and Tool Design,

The Civil engineering program has been re-
organized and includes a required second semester
freshmen graphice program in Clvil Engineering
Drawing speclfically desigued to offer additional
training In the interpretation and preparation of
Architectural and Structural standards and con-
ventions.

The Creatve Expression course §8 now a re-
quirement for all second semester freshmen elect-
ing the Mechanical and Electrical curricula, These
new sequences have been carefully labeled Creative
Expression and are quite opposed in philosophy to
courges In Creative Thinking now a fad on many
Engineering and Business Administration CAmpuses,

Classroom experiences with the principles of
brainstorming and other problem-golving techniques
have given evidence that a full semester is too much
Hme to delegale to material of this nature, Students
deplore additional and often repetitious assignments
involving these techniques.

Our decision to Initate a series of Creative
Expressions was derived after a careful evaluation
of objectives and a thorough study of Frank Barron's
work at the University of California.1 Barron, as
a part of the Institute of Personality Assessment
and Research, had been involved in a seven year
study to determine behavior patterns of creative
people. Although the study has not produced con-
crete evidence to show a high positive correlation
between behavior patterns relative to creative and
non-creative groups, amazing results show this
correlation to exist to a degree belween creative
artists and groups rated as creative by thelr col-
leagues. This latter group included mathematicians,
engineers, anthropologists, physicians, and writers.

The results of Frank Barron's and a similar
atudy? gave us courage to approach the development
of Creative Expression through a utilization of the
artist with hia facilities, history and environmental
factors as a foundation for the sequence of class
inslructon.

Throughout these units, therefore, an endeavor
has been made to provide the media for stimulating

occurrences of oreative responses and investigation,
At the preseat time there exists no purpose to an
attempt at classification relative to the creative and
non-creative personnel among the participants,

Psychological studies to date have offered slight
evidence to support a correlation bebween existing
slandard test performance and any creative potential,
However, additional studies growing from our selected
areas of crealive expression may someday prove
fruitful in this respect,

This endeavor to classify, therefore, has not been
attempted as an immediate finale to the exercises pro-
vided. Instead, a real objective has been the immediate
development of enthusiastic Instructor-student relation-
ship to provide a unique rapport suitable for the pro-
motion of effective creative processes. Although not
completely categorical, an analysis of the complete
semester program will indicate testing, development
of modern art, industrial design and constructivism
to be our important areas of creative endeavor.

Our continued research has provided the current
sequences ghown in Figure 1 as the most meaningful
and stringent series of experiences:

Sequence of Instruction for a Semester
Course in Crealive Expression

Period* Sequence
1 Paychological Teslng
2 = Intreduction to Modern Art
3 = Development of Cubiam
4 - Absiract Sketching
5 - Collage
6 - Dadaism, Surrealism and Purism
7 - Purism
8 -  Field Trip - Idea Analysis
9 = Constructivism
10 - Project Development
1 = Deslgo Fundamentals
- Sketching
i3 = Problem Solving Technlques
14 = Functional Problem
15 -  FuncHonal Problem
Figure 1,
*Two Hours

The purpose of the course is not to dominate the
student, but rather to lead him in a series of exerciges
and expressions, the solutions of which cannot be found
through preconceived fantasms or environmenlal in-
fluences, These exercises, drawn together through an
understanding and appreciation of aesthelicism of art
movements, may develop the imagination, wit and judg-
ment of the student and thus build confidence in his
creative ability.

"Art educates the receplive facilities and revitilizes
the creative abilities. In this way art is rehabili-
tation therapy through which confidence in one's
creative power can be restored, '3

We are not trying to teach art, and surely our
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laboratory assignments do not suggest this endeavor.
The collage, shown in Figure 2, a creation of card-
board and color paper, is an example of immediate
response utilizing the "Building Blocks''4 or intel-
lectual abllitdes relative to creativity, i.e., flexi-
bility, fluency, originality and the ability to think

in images and analogies. The subject for the collage
exerclse was "The Burden of Freedom," but it could
have been anything, The title is not important and
is subservient to the creative expresslons involved.
The techniques of construction and the beautiful
colors are not to be completely appreciated in a black
and white reproduction, but the student's own ex-
planation of his work will indicate the vigor with
which he has applied his abilities in a heretofore
unexplored creative activity, He explains,

" . .....Experlence dictates that man is easily
able to grasp ideas concernlng physical reality
since he is surrounded by objects of this nature.
Difficulty is encountered, however, when a person
is called upon to deplct, describe or define ab-
stract concepts such as happiness, justice, and
a host of others. It might be slated, then, that
the physical world is elear whereas the mental
is somewhat obscure. Consequently, the illus-
traton of an itam such as freedom calls for a
reversal of the normal,

"Such being the case, the background of thls work
was composed of pletures of physical objects
which were dellberatsly concealed to the point
of near total obscurity. Though these 'real' items
may be found and identified, it requires a great
amount of sfudy to do 8o, the same being a pre-
regquisite if one i3 to seek out and define mental
pictures In everyday life,

"Thia same background also pietures the encom-
passment of the human race (the group of faces)
and the earth (the dark blue circle) with devices
of a material nature.

"The blue eircle, a representation of not only earth
but algo man's mind is the base of a huge balance
on which iz welghed good (the white shape} and
evil (the black)., These were left ag abstract forms
for two reasons: (1) It ia often difficult for the
individual to differentiate between good and evil,
in fact, it is sometimes hard to even find and/or
identify them. {2) 'Good' and "evil' are abstract
concepis.

"jt should be noted that 'good' points upward and
fevil' downward - a simple aymbolic sign,

"The balance 18 constructed off-center, and by
recollection of a simple law of leverage this may
be determined to represent the fact that a amall
good may do much to correct a great evil. The
horizontal position of the arm jndicates the ex-
isting equllibrium in the interplay of these forces,
The mechanism is 'supported’ on the point of &
nall which connects thia abslract with reality.

"The rough black "cross' behind the scale recalls
the Crucifixion, the event and the party (Christ)
both having more to do with man's freedom than
any othere In history. The six red spikes join-
ing at the focal point of the collage represents
his six wounds {five of them the physical wounds,
the sixth Christ'a great mental anguish).

"A top view of the balance 15 also depicted by these
splkes, the inference being that a particular evil
must be balanced by a diameltrically opposite good
if the arm is not to Hp from ita mounting, That
ie to say, a certain evil may not be counteracted
by indiscriminate good, the correctlon must be
of the right "welght' and must be properly placed
if balance 18 to be maintained.

"The large size and mass of the scale are indicative
of the great weight {responsibility) which man must
bear if he 18 to deserve and maintain his freedom, n

Marc B, Rojtman, 42 year old president and
general manager of the J, I, Case Company of Racine,
Wisconsin, finds art "a terrific stimulant for design--
it gives me a sense of balance and aesthetica that
helps translate machinery into industrial design."9

Perhaps the most exciing experiences derived
from the series of expressions are those in construc-
tivism. The idea, the collecton of materials and the
implementation, all utilize the previously mentioned
intellectual abiliies to derive stimulating and com-
pletely satislylng sequences of creative responses,
The form, shown In Figure 3 and entitled "Activitiea
in Front of the Room," may be termed a olassie in
non-objective construction, The materiala, form,
and the very conception of the idea have been com-
bined by it8 creator into a meaningful and beautiful
expresslon,

The artist conceives the graceful, melodic motion
of the curved surfaces at the very top of the model to
represent the student's open mindedness and thought-
ful cbservation of material belng presented. The sharp,
orisp lines of intersecting surfaces indicate alertness,
while the white planes are symbolic of his awareneas
of professional ethics in relationship with fellow stud-
ents. A sirong echolastc background 1s characterized
by the slurdy, dark base,

To parapharae a slatement by Nagy, 6 .. ... the
sludent bas thought a thought and worked arcund the
think. Interpretation by others i3 not important, True
evaluation will have been realized by the artist, in this
case the student, whose collectlve responses have been
expressed in the finighed model, If provecative in its
final form, the model will surely stimulate a sense of
inventiveneas in othera through judgment, particularly
if curlouslty 18 culminated without obedlence tothe
original idea,

Other results of the expression laboratories in
sketching, The Collage, purism, and construcHvism
are shown in Figure 4, and are representative of a
public exhibition recently shown In the Marquelte
Memorial Library. "....The exhlbition has probably
attracted more attention than usual and the commenta
ranged from surprise to appreciation...."7 William
Ready, Director of Marquelte University Libraries
has qualified the "surprise” in his analysls as indica-
tive of the unique and excellent results by freshmen in
a heretofore little explored area of engineering educa-
tien.

A block to ereatlive expression in the area of con-
structivism has been experienced by our students who
lacked facllities to Implement an 1dea. This situaton
ia expected to iImprove when proposals for laboratory
space and equilpment are realized.

To be completely entrenched in a realm of fancy



JOURNAL OF ENGINEERING GRAPHICS 21

would Invite serious criticlam, Our educational
business ia compatitive and demands a touch of
reality to permit the successful realization of the
University Aim, We may shy from the dictates of
an outside curriculum expert who fesla obligated to
advise relative to our course content and objeclives.
However, total disrespect for industrial wishes will
ceriainly promote contempt among thosa eventually
interested in our product,

Marquelte's venture in Crealive Expression has
sought the oplnlon of industry., A forceful member
of thia industrial group is Mr. Thomas G. Johnson,
Assistant Director of Industrial Relations, Danly
Machine Speclalties, Chicago, Nlnois. Inasmuch
as he has been extremely critical of recent move-

o menta to curtall graphics activities at the University
Figure level, hia comments relative to our Art orlented ex-
“rde Ll ¥
1:331?' End mmﬁeﬁﬁ ge periment should be provocative. Mr. Johnson 8ayas,

"We in industry find that the beginning engineer
very frequently has difficulty visuallzing in three-
dimensions the product he designs or develops,
With automation engineered into the Industrial
equipment of today, this diffieulty becomes even
more serlous and pronounced. A clear concep-
tion of the space relationship of paris--one to the
other--becomes absolulely essential. Itis fnter-
esling to note that the 'visualizing of relationshipa'
is a basic bullding block in the approach of this
Creative Expresslon course,

"We bave wondered why this inability to visualize
is so common, Perhaps exerclsing the imagina-
tion 18 too often done for all of us by others--our
thinking {8 channelled and too often creativity 18
stifled.

""The graduates acquired from engineering colleges
usually have a firm grasp of the subject matter of
thelr profession--but in many cases they are so
disclplined in only objective subject matter that
they lack even the approach to creative expression
which is so essential at this time when all things
are pyramlding in complexity.

r S48

Figure 3 ""We find there are two weaknesses in the new grad-
"Activities in Front of the Room" uate--one 18 the lack of creative thinking--and the
Abstract In plaster & plastic — other 18 the inabllity to communicate. It appears
an assignment in constructivism, to us that this communication weakneas is also

attacked in this course,

"As new complexities develop, one can't always get
the precise answer from text books. There must
be new educational methods developed to meat chang-
ing conditions. The mere exercise of the brain to
be imaginative will improve individual capacity to
visualize. It is vitally important to us to know that
the engineer 18 creative--18 aware of the importance
of originality--and has the thinking process to Imple-
ment it.

"We endorse this creative expression emphasis as
a supplement to the other necessary academie
course work, Creativity to an engineer is Hke a
spark plug that starts an engine. The trained en-
gineering mind needs an injection of creativity to
get golng--otherwise he may become nothing more
than a draftsman or lab technician--vocational rather
than professional in outlook,

"We are looking for the kind of person this course

Figure 4 can produce. We, and others in our Industry, are
Display of work completed by students carefully watohing the develcépment of this course
in crealive expression laboratory. with conslderable interest.n
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The committee for the study of the Visual Aris
at the Massachusefts Institute of Technology has
considered this definitlon of an ideal Creative Ex-
pression program:

vt will include means to establish the nature and
differing qualities of vision; it will extend its
discipline to amplify and enrich other forms of
communication. It will develop aesthelic sensl-
tivity and encourage discriminaton generally,
It will draw attention to the human control of form
and space and color no matter where it ocours, in
the land or In the machine, In the monument or
within the home; and will relate varylng styles to
the socleties which have fashioned them beyond
the requirements of pure utility. 1t will foster a
coordination belween eye and hand to qualify the
theoretcal by the empirical; but it will also tol-
erate the person who is reallstically alraid of his
manual awkwardness and will at least make him
aware of the values which he might befter learn
by skillful doing, It will exercise critical facul-
ties by challenging prejudice and by provoking
imaginative opinion, It will avold the narrowing
dogma of a slngle educatonal medium; rather, it
will depend on self-motivatling practicalities such
as shudio experience, exhibitions, lectures, molion
pictures, and library references for its source
material and will urge the discovery of museum
facilities farther afield. Ari should be sought in
the life of the individual and the community, not
alone in history book or classrcom, If will utilize

B b

recreational as well as assigned hours and make
ceriain that the prescribed duty of the latter never
infringes on the liberty of perzonal exploration
permitted by the former, It will explain that
aesthetic 'good' and 'bad' are relative terms, not
abeolutes, and that although the forms of clvillza-
tions improve technically throughout the centuries,
their artistic significance cannot be counted by
time but is borne on the tides of man'a fludtuating
consclousness, . "

In conclusion, we admit that these exerclees,
even if followed with purpose and a real sense of
gelf-duty, may nol necessarily guarantee the ultimate
development of a better engineer. Their completion,
however, should provide a serious sense of reverence
relative to the measure of man's ability to reason, to
inquire with purpose, and to avold the spontanecus
infliction of meaningless ridicule, to regard cultural
artifacts with a more genercus understanding, and to
behold & more complete awareness of creatlve ex-
presslons exisling as evoluons of contributions
through past generations.

Our purpose 18 not to deslroy the Graphics pro-
gram, but to strengthen it through a united effort
with all currlculum agencles for a contribution toward
a more meaningful engineering education. We gin-
cerely hope continued experimentation will Indicate
to some degree the implementation of our Creative
Expression objectives to have been an important
element in the development of good students, and
ultimately, good engineers--and goeod citizens too,

Frank Barron, The Paychology of Imagination, Scientific American, September, 1958, pp. 151-1865,

Louis Cassels, Eight Keys to Creativity, Nations Business, February, 1959, pp. 58-84,

L. Moholy Nagy, Vislon in Molion, p. 28,
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L. Moholy Nagy, Vislon in Motion, p. 26.
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Eugene Raudsepp, The Creative Engineer, Machine Deslgn, June 11, 1959,
Business in Person, The Milwaukes Journal, October 24, 1959,

Marquette Unlversity Library Bulletin, Vol. 2, No. 4 and 5, Seplember-October, 1959, p. 2.
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Program, Annual Meeting, Engineering Graphics Division, ASEE, June, 1959,

Art Education for Sclentist and Engineer, Massachuseits Instiiute of Technology, 11957, pp. 15-18,

ENGINEERING GRAPHICS DIVISION OF ASEE - ANNUAL MEETING
FURDUE UNIVERSITY - LAFAYETTE, INDIANA
JUNE 20-24, 1960



BIG COVERAGE: 34"x 44" tracings

LITTLE PRICE $71.00 (Subiect toregular

educational discounts)
The VEMCO ““3300” Drafter with 20” Arms
has all the balance, precision, stability,
maneuverability of drafting machines
selling for twice as much, plus
VEMCO quality and dependability.
Simple, automatic indexing in 15°
intervals. Wide variety of VEMCO 9%,
12” and 18” Scales available, or use
your own scales having standard
chuck plates: For further details
write for free Catalog DMA4,

V. & E. MANUFACTURING CO.

766 So. Fair Oaks Avenue
Pasadena, California
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New Engineering Drawing Texts and Problems Books

A MANUAL OF
ENGINEERING DRAWING
FOR STUDENTS
AND DRAFTSMEN

New Ninth Fdtia
Thomas E. French Charles J. Vierck
[eke of Florid
8% 1 9%, Resdy in Juy e
P ]

FUNDAMENTALS OF
ENGINEERING DRAWING

By French and Vierck.

5% x 9%, Ready in May

A MANUAL OF ENGINEERING DRAWING FOR STUDENTS AND
DRAFTSMEN, New Ninth Edition, is the long-awaited revision of the distin-
guished standard book in the field. FUNDAMENTALS OF ENGINEERING
DRAWING consists of the first 13 chapters of the larger book. It is identical in
format and design to the new ENGINEERING DRAWING, and is designed for
the short freshman course. It presents the fundamentals of engineering drawing, but
without the advanced or applied material necessary for the practicing draftsman.
However, the appendixes from the Ninth Edition are included.

The Ninth Edition of ENGINEERING DRAWING, like its predecessors, is aimed
at supplying a complete text on the subject. Curricula in most engineering colleges
have been changed radically in the past few years, and the Ninth Edition is designed
to keep pace with present conceptions and to point the way for better teaching and
better curricula in engineering drawing.

Workbooks by Vierck and Hang (8% x 11) will be available for each text.

Text-Ailms are available. For information, please write to
McGraw-Hill Book Co., Text-Film Department
330 West 42nd St., New York 36, N. Y.



From McGraw-Hill Book Company

Just Published...

UNC THREADS ETUf's{gE £
ENGINEERING S
DRAWING |
PROBLEMS
SERIES I A

by Hiram E. Grant 1= LDCK/(’\i_)

Washington Universily
$4.75

Check These Special Features:

»# Every problem is a practical problem, secured directly from industry.

» Individual sheets of the workbook are available separately.

» The book is distinguished by its excellent draftsmanship.

¢ The material has been thoroughly class-tested.

= Grid formation backgrounds reduce the time required to solve the problems; grid

formations, graph paper and plain borders on the reverse side of the sheets make
it possible to use the reverse sides of the unassigned sheets.

¥ Keyed to A MANUAL OF ENGINEERING DRAWING FOR STUDENTS
AND DRAFTSMEN, New Ninth Edition, FUNDAMENTALS OF ENGI-
NEERING DRAWING, and other important enginecring drawing texts.

¥ An INSTRUCTOR'S SOLUTIONS BOOK is available,

McGraw-Hill Book Company, Inc.

330 West 42nd St. New York 36, N. Y,



KOH-I-NOOR

Frecision-Watohed Snstruments

Koh-l-Noor offers draflsmen animporlant new dimension
in a comprehensive line of instrumenls and accessories
meticulously malched fo provide new high levels of
professional performance, efficiency and convenience.

WODEL KD, J0END: The rez-
vlar ¥oh - |- Noor Repids-
graph “Technical " Fountain
Pen wilh sell-conlained
automalic filling syslem,
ard pockelefipis a landand
drafting rocm Lol

NOW...TWO KOH-1-NOOR

RAPIDOGRAPH

TECHNICAL FOUNTAIN PENS

In 7 “color-coded" precision ling widths:
00,0,1,2, 214, 3, 4. Uses India (or regular)

MODEL KO. 3085: A rew model with 7 inter-
thangeatla draaing point sechions, exch cohof-
eoded o indicale a differenl line widlh, Besl

refitfable ink cartridge. Inlerchenge is acomplished quickly,
i . H B lalm
cizanly. Comes in handy desk lop conlener, (Write for eatalog)

with equal facility.

Two Koh-I-Noor products designed to work together...for greater efficlency!

KOH-1-HOOR
EJECTOMATIC LEAD DISPENSER

Automatically fesds lead to holder without need
Lo teuch Tead. Transparent conteiner peimits
constant invent tary ¢h er i o0 lead suppdy.

KOH-1-HOOR
ADAPTO-CLUTCH LEAD HOLDERS

In 17 degress. Widesl choice - : ™A ety y
of ccalsiners with 2, 6, Widet choce of hiders, all et pr
and 12 feads. fectly batanced, with rea-sfip, lura-prock,

replaceatfe clulch; bouifed Fnger grip.
With of without pocket oip, lead degrea
indicator, Color-Coded,

KOH-I-NOOR PENGIL GO Tnc.

BLOOMSBURY 6, MNEW JERSEY



ON YOUR MARKS -
GET SET -
GO!!!

Take lfou& Choice Gﬁ

WHICH Hoelscher etal:

Problems in Engineering Drawing*

and or
Problems in Engineering Geometry*

YOU will use in the 1960-1961 School Year!

4 Drawing Workbooks — 4 Geomelry Workbooks
ALL DIFFERENT!

Solution Manvals for all books.

We will oppreciate hearing now which
books you will use.

Drawing Workbooks - $3.00 Geomelry Workbooks - $2.75

STIPES PUBLISHING CO.

10-12 Chester Sireet — Champaoign, Illinois

Also, a real student *help.” Walraven's: Quiz and Study Material.*

*All books accompany John Wiley & Sons, Inc., Hoelscher
and Springer text: Engineering Drawing and Geomelry.




NEW DRAWING DESKS
at

M.IL.T.

The Gramercy Guild Group has developed a new style of desk in cooperation with
the Design Division of the Department of Mechanical Engineering at the Massachu-

setts Institute of Technology.

The design procedure involves not only drawing, but careful study and analysis
carried on concurrently with drawing.
The designer needs a desk at which he
ean study and make compulations, write
reports, and refer to literature; he also
needs a drawing hoard equipped with
a drafting machine on which a conden-
sation of his ideas can be presented in
graphical form. This suggests a combi-
nation desk and drawing table to meet
these two requirements, and at the same
time economize on space.

At M.LT., in addition to design

courses, freshman subjects in graphics are offered. These are taken by a larger num-
ber of students, with less stringent requirements on refinement of equipment. The
same drawing desks are used for these elementary subjects, but each desk is occupied
by two students at a time, working on the closed desk top on small portable drawing
hoards. The ability to use each drawing room in these two different ways results in
more efficient use of facilities, and the
rooms can be in service a larger propor-
tion of the time.

The normal height of the desks with
cover closed is 29 inches, standard desk
height, and contoured fiberglass chairs
are used in place of the old-fashioned
drafting stools.

The legs of the tables are tubular steel,
with provision for height adjustment up
to bwo inches.




The tops measure 44 x 60 inches. They are hinged in the center as well as along one
edge, so as to be easy to open.

The internal drawing hoards measure 26 x 36 inches. The angle of the boards is
adjustable in increments from about 15 to about 75°. The drafting machine linkage
is counterbalanced by a spring whose tension is adjustable to compensate for any
angle of the board. The board may be
removed from its frame for storage. In
this way the same desk may be used by
different students at different times.

Tops are covered with a very hard
durable plastic, and four compatible col-
ors have been selected, so that the design
rooms have a light, cheerful atmosphere.

When used in the open position, there
is a space for drafting tools and equip-
ment at the left of the drafting board,
and the hinged back cover serves as a
desk, so that the occupant may make use.of both types of working area simultaneously.

There is incidentally an inducement to the freshman to continue into more advanced
courses in which he will be able to use the more advanced professional equipment.

The drafting rooms are also used quite extensively as conference rooms and regu-
lar elassrooms, since the desks do not by their nature limit their use to drafting alone.

Steven Anson Coons

Assistant Professor

of Engineering Graphics
Massachusetts Institute of Technology
Cambridge, Massachusetts

For full information please contact:
Gramercy Guild Group, Inc.
116 Broad Street
New York 4, N.Y.



The NEW
Drawing Method

The UNITED DRAWING SYSTEM

More Precise »  More Direcl ¢  And Fasier

By Wayae L Shick, Prelesser In Ganerol Enginearing,
Uetversity ef lllingts, Urbara, Nlincis

Available I 116 Broad Street
From amercy New York 4, N. Y.
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forthcoming:

The briefest of Macmillan’s three problems books . . .

TECHNICAL DRAWING PROBLEMS, Series 3

By Henry Cecil Spencer and Ivan Leroy Hill, hoth Ilinois Institute of Technology
This brief, up-to-date workbook contains 80 sheets and includes the following
problems: functional scales, coordinate systems, roots of equations, simultaneous
equations, empirical equations, nomographs, and graphical calculus, plus the usual
worksheets on drawing fundamentals. The tear-out sheets are standard 8% x 11
size and sixteen are printed on tracing paper.

Spring, 1960 Solutions manual available gratis

Spencer-Hill is keyed to a leading text adopted by more EC.P.D. accredited enginieering
schools in 1959 than any other drawing text . ..

TECHNICAL DRAWING, fourth edition

By Giesecke, Mitchell, and Spencer. Fourth Edition prepared by Henry Cecil
Spencer

The revision of this important text incorporates over 700 new figures, illustrations,
and tables within a total of more than 1200; a complete list of the best visual aids
and a valuable section on the do’s and don’ts of practical design. In addition, three
new chapters examine various methods of graphical computation, tolerancing,
and the history of technical drawing.

1958 844 pages $7.50

Already well-known workbooks accompany GMS . .,

TECHNICAL DRAWING PROBLEMS, third edition

By Giesecke, Mitchell, and Spencer. Third Edition prepared by Henry Cecil
Spencer

Provides a comprehensive series of problems on the fundamental aspects of techni-
cal drawing and emphasizes practical drawin g room problems taken from industry.

1959 98 sheets $4.90

TECHNICAL DRAWING PROBLEMS, Series 2

By Henry Cecil Spencer; and Hiram E. Grant, Washington University

Presents such topics as trimetric projection, left-hand and right-hand drawings,
first-angle projection, huttress threads, detail drawings, blueprint reading, and
detailing from design layouts and assembly drawings,

1948 138 sheets $5.00

WM c/f{wm:u%ma (gﬂ?}yéﬂ?%{ 60 FIFTH AVENUE, NEW YORK I1, N.Y,



FIVE NEW AND TESTED TEACHING AIDS
FOR ENGINEERING DRAWING

BY CARL L, SVENSEN AND WILLIAM E. STREET

FOR USE WITH ANY TEXT OR NO TEXT

DRAFTING PROBLEM LAYOUTS

SERIES D

Work sheets covering Vertical and Inclined Lettering, Sketching, Use
of Instruments, Engineering Geometry, Scales, Orthographic Projection,
Revolution, Auxiliary Projection, Sectiens, Isometric, Oblique, Dim-
ensioning, Developments, Intersections, Screw Threads and Bolts, Per-
spective, and Working Drawings for a Complete Course.

95 Work Sheets, 83" x 11" 3$3.50

DRAFTING PROBLEM LAYOUTS

SERIES C

Work sheets covering Sketching, Use of Instruments, Engineering Geo-
metry, Sclaes, Orthographic Projection, Revolution, Auxiliary Projec-
tion, Sectional Views, Dimensioning, Screw Threads and Belts, Isomet-
ric, Oblique, Perspective, Developments, Intersections, Working Draw-

ings. SERIES C and LETTERING EXERCISES cover a Complete Course.

69 Work Sheets, 83" x 11" $2.50

LETTERING EXERCISES

A DIRECT METHOD -- MNEW AND INTERESTING

Vertical and Inclined Lettering with eight sheets of extra problems.
LETTERING EXERCISES AND SERIES C cover a Complete Course.
20 Work Sheets 83" x 11" $1.00

VERTICAL LETTERING EXERCISES

Vertical Lettering with instructions
6 Work Sheets, 33" x 11"

$0.50

INCLINED LETTERING EXERCISES

Inclined Lettering with instructions
6 Work Sheets, 83" x 11"

$0.50

WRITE FOR EXAMINATION COPY OR ORDER FROM

W. E. STREET

ENGINEERING DRAWING DEPARTMENT
A & M COLLEGE OF TEXAS
COLLEGE STATION, TEXAS




THE SPACING DIVIDER

This instrument consists of eleven points so
adjusted that they divide their variable setling
into ten or less equal parts. It can also be used
inversely to give multiples up to ten and in
graphic solution of ratios. Adjustable distance
between points on the 6 Inch Instrument is min-
imum %", maximum %" and on the 12 Inch
minimum Y7, maximum 14",

Ho. 29&0—6& INCH
(ILLUSTRATION HALF S17€)

Catalog on Request Covering:

Drawing Inslrumenis Drafling Scales
L1 Prolractors 5.5, Stralghtedges
Relling Parallel Rules 5.5. T-Squares
L 11 P Spacing Dividers 5.5. Triangles

Circular and Linear Engraving
L for the
DRAFTING ROOM—PATTERN LOFT—LAYOUT TABLE

THEOD. ALTENEDER & SONS
Makers of Fine Instruments Since 1850
1217 Spring Garden Street Philadelphia 23, Pa,
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PosT Control Engineering Slide Rule. ..

a convenient calculator for use by the individual
engineer in solving dynamics and control problems

The Post 1490 Slide Rule is designed for
independent use by the control engineer
to avoid tedious wrilten calculations in
caszes where electronic programming is not
readily available,

This specialized rule is used in comput-
ing magnitude ratios and phase angles of
aystems subjected to sinusoidal inputs
where the transfer function of this system
is a product of real linear and exponential
factors or a quotient of such factors.

As illustrated, four cursors, each with
three hairlines, store information for ex-
tended computations, Precise, machine-
cut graduations in a white plastic face
are permanent—will not wear off.

Additional durability is guaranteed by
laminated bamboo construction, which
resists distortion cauvsed by varying hu-
midity conditions. Sealed-in silica par-
ticles provide smooth action, self-lubrica-
tion for life.

In addition to its special functions, the
rule is calibrated with A, C, C1 and D
scales for multiplication, division, square
and square root processes.

Reasonably priced, the Post No. 1490
Control Engineering Slide Rule is fur-
nizhed complete with top-grain leather
case and detailed instruction book for only
$24.00. Learn more about the advantages
of the Post 1490 Slide Rule—and how it
can benefit your advanced students in
serve-mechanisma.

FREDERICK POST COMPANY

See your local PosT dealer or write
Frederick Post Company, 3664 N. Awon-
dale Avenue, Chicago 18, Ilinois.
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