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Problems In Engineering
Drawing--Abridged

by W. J. LUZADDER and J. N. ARNOLD,
Purdue University

and F. H. THOMPSON, Senior Technical Artist,

Allison Division, General Motors Corporation

Forty problems sheets, some on tracing paper, some on
bond paper.

The several editions of these problems have been used
with marked success in engineering schools and technieal
institutes since 1943.

TOPICS

Lettering ® Freehand Sketching and Multiview Drawing

Use of Instruments and Geometrical Constructions
Detail Drawing @ Assembly Drawing
Auxiliary Views @ Sectional Views

Fourth edition 1956 $L70

Worksheets For
Introductory Graphics--Form A

by J. N. ARNOLD, M. H. BOLDS, 8. B. ELROD,
1. H. PORSCH, RICHARD P. THOMPSON

members of Engineering Graphics staff
Purdue University

One hundred probiem sheets, on a good quality of ledger
paper. Introduces the student to a variety of graphic prin-
ciples and learning experiences.

Degigned to accompany the text INTRODUCTORY
GRAPHICS by J. N. Arrold et al (published by MeGraw-
Hill Book Company, 1958). Adapted for use with other
standard texts,

TOPICS
Geometrical Constructions @ Lettering

Multiview Drawing @ Pictorial Drawing

Empirical Design #® Empirical Equations
Drawings for Construction’ ® Representation of Data
Developments @ Space Problems of Angle and Distance
Representation of Equations ® Vectors @& Intersections

Graphical Calculus

1958 $4.00
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introductory graphics

for the beginning engineer

J. NORMAN ARNOLD. . |

Professor of Engineering Graphics

Purdue University

with the assistance of
MYRL. H. BOLDS
KENNETH E. BOTKIN

ali of Purdue University: and
ROBERT H. HAMMOND
United States Military Academy

BETTER ORGANIZATION ... WIDER RANGE OF MATERIALS

In this superior new engineering drawing book, the author secks
fo help the beginning engineering student 4n the graphic pre-
sentation of objects, data, and physical phenomena, as well as
in the solution of space and graphical analogue probiems.

lis goal /s fo develop step by step a working knowledge of
graphics, Part i. Graphical Equipmeni and, jfg Use—~covers
lettering, inking, and the use of drafiing fools for useful geo-
metrical constructions. Part /!, Graphical Reprasentation—*
deals with multiview drawing and pictorial drawing, both with
instruments and freehand. The representation of equations, data
and physical principles in the form of graphs, charts, schematic
diagrams, and vectors are includsd. Part /!, Solution of
Probiems—concerns infersections and developments of sur-
faces, Ffunctional design, map projections, and kindred space
problems, their graphfcal so.’ufron along with representation of
the resu.’f

SECOND EDITION.

tecmueaﬁ degcmpﬂue geomethg

628 page_s . o $B.T5

Entirely new in a_ppréach ...arranged in an easy-to-read format. ..

This outstanding new edition provides students and indusirial
draftsmen with a complete madern freatment of ihe imporfant
subject of descriptive geometry. it covers the subject thoroughly,
beginning with the most elemontary concepls and progressiﬂg
by easy stages fo the complex problems found in modern
applications, i B

The unigue hew approach fo the sybject has baen wm’e.’y ac-
cepted in all lypes of technical Sthools throughouf the United
States and Capada. The popular ayxiliary view method is reduced
to its simplest elements, and the entite subject is developed

JAMES D. COLLINS
STEPHEN B. ELROD
RIGHARD C. GARPENTER  J. HOWARD PORSCH

text and an Instructor's
e text, are also available.

profusefy iflustrated ..

realistically from a natural, fogical viewpaint, There are Ho
aginary planes and projections. Consistent with indusitrial ,arac-
tice, affention is concenirated on the object itself, and the
direction of sight for the various views is emphasized.

Miystrations are closely allied with corresponding fext material;
<each illusiration /s on thewams or facing page with its discussion.

very practical and graphically

There are 7692 probiems-in afl
presented. )

Also available: PROBLEM BOQK {0 accompany the new second
Fdition and a SOLUTIONS MANUAL.



drawing texts.. ..

stressing modern advances and trends

A new concept of graphic science . . .
abreast of the latest advances in engineering and pedagogy

A careful biend of theory and practice stress-
ing the importance of graphical methods as
an essential part of the scientific training of
engineers...

graphic. science

Engineering Drawing

The basic pattern of the book offers, first, a presentation of the
fundamentals of projection and profection drawing; second, a
coverage of descriptive geometry; and third, a discussfon of
graphical solutions. In line with recent emphasis on integration
the three sections may be faught more or less concurrently, The
subject of intfegration is discussed af Jength and examples given
in the teacher's manual.

Descriptive Geom'etry
Graphical Solutions

THOMAS E. FRENCH

CHARLES J. VIERCK
The Ohio State University

New presentation and treatment of malterfals ...
— profusely /lustrated /n a new and /nteresting manner
— centains more pletorial explanatory material than any
other fext in the field.
—m anfirely new double-column format

Photographic ilustrations are used extensively, for the first fime
in an engineering drawing fext, not only fo dress up the book
but to help in explaining fundamentals, especially in descriptive
geomeltry, Photographs, pictorial drawings, and orthographic
drawings are mixed in the presentation of ftheory and practice.
ft /s also the first book of ifs kind fo have cach Hustration
appear on the same page spread as /fs reference,

758 pages, $8.50

Also available.. . STUDENT WORKBOOK

SOLUTIONS FOR STUDENT WORKBOOK
TEXT-FILMS

TEACHER'S MANUAL

Still the most widely adopted
engineering drawing text in the field... eigHTH EDITION

FRENCH and VIERCK

o manual of engineexing diawing

For Students and Draftsmen

eatures completeness, readability, and /logical Revised arrangement and chapter order present

esentfation of material conforming fo existing
andards and practices. ..

time-honored manual, now in ifs eighth editfon, presents a
fets, comprehensive study of the entire subject of engineer-
wing, including fundamental theory, the care and use of
ents, and the most advanced phases of dimensioning,
! representation, and iffusiration.

gred as a fext for students faking courses in both basic
anced engineering drawing, and also as a reference
‘he practicing enginear.

715 pages, $6.75 (Text Edition)

COPIES ON APPROVAL

McGRAW-HILL

material in four basic sections . ..

7... all the basic maferial on shape description /s presented,
including pictorial skefching, perspective, intersections,
and developments.

2...the chapters on size description are given, including
the relationship between the drawing and the shop,
and also the advanced material on precision and fimit
dimensioning.

3... the basic machine elemoenis are discussed «— screw
threads, fastcners, keys, rivets, springs, gears, and
cams, efc. — conforming to the new standards and
practices.

4...(the end point of all material included thus far) the
chapter on working drawings, which is followed by the
related specialtles . . . architectural, structural, map,
and topographic drawing, efc.

ook Company, Ine.

Aaap WEST 42nd STREET...NEW YORK 36, N. Y.
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Series 1--PROBLEMS FOR MODERN ENGINEERING DRAWING by R. Wallace Reynolds

Fi" x 17" 66 sheets $5.

Series 2—PROBLEMS FOR MODERN ENGINEERING DRAWING by R. Wallace Reynolds

1" x 17" 70 sheets $5.
For student practice in a basic college course in general engineering drawing, pri-
marily in the field of machine drawing.

Blank sheets for varied exercises on fundamental methods and on specialized drafting
techniques and both isometric and square grids.

Gives reading assignments for 5 major engineering drawing textbooks:
Technical Drawing by Giesecke, Mitchell and Spencer, 3rd ed.
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Fundamentals of Engineering Drawing by Luzadder 3rd ed.
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Book 1—DESCRIPTIVE GEOMETRY by A. §. Levens and A. E. Edstrom

8l4" x 11" 96 pages $3.

Contains problem sheets to accompany Graphics in Engineering and Science (by A.
5. Levins) and reading assignments in Practical Descriptive Geometry by Grant; De-
scriptive Geometry by Pare, Loving, and Hill; Applied Descriptive Geometry by
Warner; and Technical Descriptive Geometry by Wellman.
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Men whose success depends on precision, accuracy and neatness
rely on Koh-I-Noor products. For generations Koh-I-Neor 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 Mo. 5617 WITH
THE NEW ag/_cu_a 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-] Koh-I-Noor
(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 touch-
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
anything requiring reproduc- in 5 pregision
tion, Uses either india ink or L
reqgular fountain pen inks. line widths
Look on the drawing board of any #00 Extra-Extra-Fin

Rapidograph
s “TECHNICAL™
FOUMNTAIN PEN

successful artist, draftsman, engi- #0  Extro-Fine
neer or architect, and you will al- #1 Fine
ways find Koh-I-Noor represented #9

Medium

.., the choice of perfectionists in all #3  Broad o

professions.



Practical
DESCRIPTIVE GEOMETRY

Dnolilens with ANSWER BOOKLET for Staff
by HIRAM E. GRANT

Washington University, $t. Louis, Mo.

@ new practical applications of de-

scriptive geometry

® 183 practical problems with student

appeal

% for easier problem solution, two

page sizes: 9x12 and 12x18

® copies of author's quizzes senf to

schools

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

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

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

selection.

A variety of courses may be designed from this problems book

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

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

the author's PRACTICAL DESCRIPTIVE GEOMETRY.



FPioneers of the universe

The scientists’ search for knowledge of the universe has
proceeded at an unprecedented pace during this 20th cen-
tury. Their mighty telescopes have pushed back the shrouds
of the unknown many billions of miles into space. But
who are these scientists? One thing is certain. These pio-
neers of the universe are yesterday’s youth. But more than
that, they are those fortunate few in whom the spark of
achievement was kindled into a flame so that their work
might transcend anything the world has ever known before.

These are important facts for the youth of today who
yearn for a life of success. The ability to rise above the
ordinary is not a happenstance of birth or superior energy.
It is most frequently merely a matter of ideals. Somewhere
during the formative days of youth comes a turning point
wherein the man of tomorrow clears his thinking, begins
to train himself in weighing values, starts a lifelong dis-
crimination between the good and the shoddy which so
definitely marks every man who rises to great success.

The choice of drawing instruments can very easily be _

this turning point in any man’s career, Usually these are

PRECISION EQUIPMENT & SUPPLIES FOR ENGINEERS,

the first fine instruments ever to come into his possession.
They are his initiation in the discipline of sensitive craft-
manehip which he must have, his introduction to the pro-
fession he may follow. Rightly chosen, his set can give
him, first, a pride of possession, then pride of work. It can
open a whole new world of the imagination to him, provide
him with a new vista of possible achievement, and in turn
stimulate his creative ability and his ambition. The slightly
higher cost of a truly fine set of drawing instruments is
really nothing at all measured over the many years of their
service and lasting influence,

New Yark « Son Francisco o New Orleans

= Milwoukee + Kansas City « Denver
Denl'ers in All Principal Cities

EUGENE DIETIGEN CO. Chlcugo .
Los Angeles » Pittshurgh « hington - Philndelphi
Seattle « Cincinnoti

ARCHITECTS, DRAFTSMEN, SURVEYCRS & SCIENTISTS
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TECHNICAL DRAWING
FOURTH EDRITION by H. C. SPENCER,

Hlinois Institute of Technology

B =W figures illustrating text, with over 700 completely
new figures and many new air-brushed illustrations

B EYW problems, with almost all problems revised or
replaced by fresh problems

B B W larger page size (7 x 10) for clearer illustrations
and problems

B E W section on Technical Terms and complete list of
the best visual aids

B EYY and valuable section on DO’S and DON'TS of
Practical Design, included in chapter on Shop Processes

R EYAF appendices, incorporating latest tables and includ-
ing new ASA tables of metal fits

B EWAF chapters on The Graphic Language, Tolerancing
and Engineering Graphics, with many chapters completely
revamped

PUBLISHE SEPTEMBER, 1958

New work plans for both sets of problems books (Technical
Drawing Problems, Revised Edition by Giesecke, Mitchell and
Spencer; Technical Drawing Problems, Series II, by Spencer
and Grant) keyed to the new fourth edition are available
gratis.

%CMM/&W 60 FIFTH AVENUE, NEW YORK 11, N.Y.
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THE NEW NAME

The Division of Engineering Graphics of the
American Society of Engineering Education is now the
name for the organization formerly entitled the Division
of Engineering Drawing of the American Society for
Engineering Education.

In the May issue of this Journal, the announcement
and argument for the change of name were presented.

In June, at the annual meeting of the Division, 45 mem-
bers voted for the change of name and 22 members voted
against, :

" By our vote, "drawing" does not become an archaic
or tarnished word. We will always use the word when
appropriate. Many strong colleges and universities will
maintain departments of engineering drawing without
stigma or shame. A book may use the word "graphics"
or "drawing" in its title, neither enhancing nor detract-
ing from the merit of the content beneath its cover. We
presume that engineering documents will be called
"drawings and specifications” rather than "graphics and
specifications” for many years. For some time, we must
explain that the principal meaning of the word "graphics"

is the more familiar word "drawing".

What connotation presently goes with "graphics"
derives from the past. What the word wiil mean in the
future is not a matter of semantics, but of what each of
us does. Argument about a word is futile. What matters
is that each of us do his best to increase the pawer of
graphics {engineering drawing, descriptive geometry and
nomography) in solving the engineering problems and
creating the engineering works of the future.

QUR PAST EDITOR

We pay our respects to the former editor of the
Journal, Irwin Wladaver. During his years of service he
worked diligently and advanced the quality of this
Journal and the cause of engineering drawing. He deserves
the admiration and gratitude of the entire division of
engineering graphiecs for a job well done.

COMMUNICATIONS AND WORK

Qur communication between members of this division
has been excellent., We have done a good job of talking
to ourselves, but we must aiso concentrate on speaking
to and working with other engineers. The Journal will
continue fo invite your contributions, both essays on
drawing and new graphic procedures. But please submit
for publication to other engineering journals, to public
magazines, and to newspapers your ideas in graphics and
your assessment of the state of engineering graphics in
engineering education.

Some of us may even have the opportunity to present
drawing instruction on television. You will not be asked
to present a TV program; you must work for the time.
Prepare and rehearse a worthwhile and imaginative show--
then use ingenuity and initiative in gaining acceptance.
Emphasize that the show is only an elementary fragment
of the scope of engineering graphics.

A teacher of engineering graphics would do well
to engage in research and consulting work on engineering
projects during the school year, and during vacations to
engage in engineering design, production or research.
Thus, he will increase his proficiency as an engineer and
teacher, and perform the best kind of missionary work
for engineering graphics. We are surfeited with excellent
books and workbooks in drawing and graphics; now, each
of us must devote himself to an integrated role in
engineering work.
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THE IMPORTANCE OF ENGINEERING GRAPHICS
TC THE PROFESSIONAL ENGINEER

By

Andrew Maclellan, Senior Dynamics Engineer

CONVAIR (San Diego)
A Division of General Dynamics Corporation

According to my dictionary, there are two definitions
of the word graphics. One is concerned with the very
broad definition of the art of drawing, and the other de~
fines it as the science of calculating by diagrams. This
article will concern itself with both of these definitions
since both play an important part in the aircraft industry.
| must, of necessity, confine my discussion to the aircraft
industry since | am most familiar with it. Perhaps the
most direct way of explaining the use of graphics in our
industry is o follow the development of a new aircraft,
either airplane or missile, through our establishment.

| shall define the primary steps in the development
as:

Preliminary design
Engineering development
Detail design
Construction of prototypes
Flight test

Production

ot

This article treats primarily the first two steps and
touches very lightly on the others to indicate some other
problems solved through the utilization of graphics.

The most important consideration in a new project
is that it be salable. We are not concerned here with
how the need is determined, but suffice it to say the
need for a type of aircraft has been established. The
first problem which we hope to solve with an assist from
graphics is how to sell our product to satisfy the need.
The preliminary design group prepares many sales bro-
chures toward this end. As an example of sales brochures
| shall use one for our jet transport, the "880". To give
a good first impression one of the first pages of such
brochure will contain a three-view drawing of the pro-
posed aircraft, as shown in Figure 1. This is an appli-
cation of graphics in the broad sense, but it is nonetheless
useful in the solution of the problem stated earlier. Also
under the broad definition of graphics comes the important
internal arrangements of the aircraft, as indicated in
Figure 2. Following this introduction to the hardware is
the consideration of costs, as illustrated in Figure 3,

The two-axis plot with cartesian coordinates is the most
common type of engineering graphics encountered in

the aircraft industry and probably in most other engineer-
ing endeavors., Figure 3 shows two of a family of curves
for determining cost per passenger mile over various

route lengths for types of passenger arrangements.
Although the solution of a problem to the engineer on

such a plot is near trivial, the numbers on the axes make

it extremely impartant to him since his job may be
dependent on the accuracy of such figures.

Throughout the preliminary design stage, cost studies
are made to assure presentation of the most salable item.
In preparation of brochures for the customer, the pre-
liminary design group is assisted by the technical groups,
which include aerodynamics, thermodynamics, dynamics,
and hydrodynamics. During the initial period of de-
velopment, the studies of these groups most often
culminate in the familiar cartesian coordinate plot
showing trends in the aircraft's characteristics as
certain parameters are varied.

Typical of such trend plots for a military project
is the variation in the flutter speed at high Machnumber
of an all-movable control surface shown in Figure 4,
which might be a missile or interceptor. From the plot
shown in Figure 5, the design engineer can determine
how the flutter speed will be affected by change in the
hinge line location or mass balance of the surface about
its hinge line. The solid lines show variations for constant
hinge line location as the mass balance is varied. A
vertical projection on the plot is a simultaneous change
in hinge line location and mass balance.

Once the general configuration has been estab-
lished and customers have been found, the next step -
engineering development-~is undertaken. At this stage
the definition of graphics as the science of calculating
by diagrams becomes more prevalent. An example of
this i3 the recent development of a nomograph to assist
in the design of a nose cone for a re~entry vehicle
(Reference 1). The equation for stagnation point heat
transfer as developed in Reference 2 is:

Mz \% &HH B.T.U.
Po | 26000 2

ft~ sec

= repe—

vb/72

Where :

= Stagnation point heat transfer rate

= Nose cone diameter in feet

= Density

= Sea level density

= Re-entry velocity ft/sec

H = Function depending on the enthalpy change
through the boundary layer

<P ™ oo

This expression, as you may already have surmised,
is a little clumsy for use by a designer, so a simplifica-
tion was made be assuming H =1, i.e., the missile
surface is much cooler than the local stream andutifizing
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Allen-Egger's (Reference 3) trajectory approximation:

7o 1 gy

vV = VE e W Sin §E
Where:
= o BY _ 1
/p, = © B = 53500
CpA

If

W Drag to weight parameter for the body,
ft2/1b

Y = Altitude in feet

QE = Angle between horizontal and missile
direction at re-entry

VE = Re-entry velocity, ft/sec

the following expression is arrived at:

A o

q\/ﬁ={]‘m

 CLA
D -pY"
[-3794 W QE e :,

Utilizing the logarithm of this expression yields
the nomograph shown in Figure 6. Shown on this figure
is a sample problem for the satellite put into orbit by
the Vanguard project. If the velocity, re-entry angle,
drag to weight characteristics, and altitude of interest
are known, the heat transfer at the stagnation point may
be arrived at by drawing four lines as indicated. The
first two points located are the re-entry engle (8.)
and the body drug to weight parameter C_A/W. Con~
necting these points gives a point on the (G) auxiliary
axis. Choosing an altitude for the computation on (Y)
and drawing a line through the point on (G) yields a
point on the auxiliary parameter line f(log). This point
is then transferred to f(linear), where it is used with a
point on the re-entry velocity (V_) axis to obtain a
point on the auxiliary axis (5). ~ The point on (5) is
used with the altitude point on the (Y) axis to obtain
the desired heat transfer (qv/D ) value.

Although nomographs are impartant examples of
graphics, the greatest use of graphics in the technical
groups is for solution of nonlinear problems. For
example, the determination of the combat radius of an
interceptor is shown in Figure 7. If is a relatively
simple graphical solution but is quite difficult of solution
employing mathematics alone. Two initial points on the
plot are known: the gross weight at engine start
(Point S on Figure 7) and the minimum gross weight per-
mitted by military specification for landing (Point L).
The amount of fuel used in engine warm-up and taxi is
a known quantity with no resultant distance covered.
The fuel required to climb to cruise altitude is next
subtracted, and the miles traveled permit plotting the

third point on the upper line of Figure 7. The fuel used
during cruise-out at a constant air speed is known, and
this line may be plotted. Beginning now at Point L, a
specified reserve fuel is added to obtain the next point,
and the fuel consumption at cruise is plotted on the
lower curve from this point at the negative of the slope
for the cruise-out. The infersection of the two cruise
lines yields the maximum airplane range with no combat.
The combat altitude dictated by specification requires

a certain fuel consumption to attain it. The combat time
is also specified or may be a variable. Such combat is
to be performed at a given speed, thereby requiring a
certain fuel consumption. The line for fuel to climb to
combat and the the line for combat fuel are plotted to
obtain the combat radius.

A common problem found in the Thermodynamics
group during studies for an interceptor or bomber project
is the selection of an optimum supersonic inlet shape.
Figure 8 shows a section through a typical inlet with
five source points shown. Plotting Mach lines from the
five points where the thermal characteristics of the
incoming air are known, the distance to the intersect
points is scaled from the drawing and entered in a cal-
culation to determine the thermal properties of the air
at the intersect point. This procedure is carried out
along the length of the inlet. The method of computa-
tion utilized is referred to as the characteristics method
(Reference 4) for irrotational flow. The intersection of
a number of Mach lines at any point in the inlet
indicates the formation of a strong shock wave which
will disrupt the flow in the inlet. The graphical de-
tection of the shock wave is cause for rejecting the inlet
design, _ .

The Dynamics group conducts studies of rigid body
airplane stability, flexible airplane stability including
wing divergence, control reversal and flutter, and the
control system design inciuding its stability and response
characteristics.

A unique method sometimes employed in the
Dynamics group for the determination of rigid body
stability characteristics is a graphic solution utilizing
vectors (Reference 5). Figure 9 shows a simple solution
of the rolling moment vector polygon for Dutch Roll
oscillation, The rolling moments due to: sideslip
angle (B), roll velocity (L ), rolling moment of inertia
(1.), product of roll and ygw inertia (I ) are known,
aré well as the phase angle (e, ) betwéen heading
angle and sideslip angle. Closing the polygon yields
the rolling moment due to roll damping and the phase
angle (¥ __) between rolling velocity and sideslip.
Similar "Plots are made for the other degrees of freedom.
Certain initial assumptions of approximate values for the
vectors are made for these plots; and, as the plots of
cross wind force and yawing moment are completed, the
approximations must be altered and are refined until
the final iteration yields the answers (damping phase
angle €p phase angle of roll with respect to sideslip,
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roll-sideslip ratio, roll-yaw ratio, and frequency of the
undamped Dutch Roll oscillation wo) with desired
accuracy.

The flutter investigation conducted in the Dynamics
group requires initially the establishment of the various
resonant frequencies and corresponding deformation
patterns (modes ) of the aircraft, These modes are used
in the flutter analysis. There are limits to the number
of modes which may be utilized in such an analysis, even
though the mode analysis may determine as many as
seventy modes. In most present=day complex aircraft,
there are often resonant frequencies which are quite
high that have deformation patterns which should be con-
sidered in the analysis. It is important that these modes
not be overlooked. Therefore, a graphic presentation
of the modes, such as Figure 10, is extremely useful to
determine the character of the deformation patterns
which in turn decides which of the many, many modes
of vibration are to be used in the analysis. Three three-
dimensional type plots are also useful in establishing
the parts of the airplane which will be most affected in
a certain mode, an item of much import in the mounting
of electronic gear and control system gyros.

One of the most useful tools during the engineering
development is the wind tunnel. All technical groups
make use of wind tunnels or water tunnels, and one of
the indispensable items for such use Is the operating
charts for the wind tunnel. Figure 11 shows the
operating chart for the transonic test section of the
Southern California Cooperative Wind Tunnel. From
this chart, it is possible to determine the dynamic
pressure, Reynolds’ number, and stagnation pressure for
any given Mach number. It is also possible to determine
the operating limits of the tunnel by the power curves
shown. This is an excellent example of how a great
deal of information may be presented with a minimum
of text through the use of graphics.

For the detail design and in the construction of the
airplane, the graphics used include: perspective draw-
ings of control system layouts as shown in Figure 12,
lofting as shown in the example of Figure 12, and many
mechanism {ayouts for landing gear, ejection seat
operation, armament bay doors, and one trademark type
of mechanism for Convair (the integral stairway entrance
as shown in Figure 14). ,

During tha flight test of the airplane, the per-
formance limits attained and the various aircraft limita-
tions are charted on a plot of the type shown in Figure 15.
This figure permits simultaneous determination of Mach
number, true airspeed, indicated airspeed, and altitude
for each point plotted thereon--another graphical
presentation of much data with minimum effort.

The preceding discussion has indicated a few of
the many uses of graphics in the aircraft industry. There
is obviously a great importance placed upon graphics in
our industry. However, perhaps the most important two
items in the field of graphics for each aspiring engineer,
regardless of his field, are the ability to print neatly and
legibly and the ability to plot smoothly faired curves.
Regardless of the latent abilities of the young engineer,
his work can only be judged and his progress in the
industry decided by the written or drawn presentation
of his efforts. Typing has eliminated the need for stress~
ing penmanship; but printing on drawings, plots and
charts, as well as the completion of the actual drawings
and executing smooth curves for data presentation still
remains the task of the engineer. It is without question
easier and more pleasant to use neat, well executed
drawings or plofs, and, all other things equal, the
engineer who prepares such drawings or plots is the one
who will be favored,

In conclusion, | can only repeat that the role of
graphics in the aireraft industry is one of much import,
but they must be done neatly, legibly, and accurately,
or they may be rendered useless or neglected because
of their poor appearance.
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WAYNE STATE UNIVERSITY
Detroit, Michigan

Host for the Mid-Winter Meeting of the
Graphics Division, ASEE, January 1959

Wayne State University has dgveloped a very fine
and profitable Mid-Winter Meeting for the Engineering
Graphics Division of the American Society for Engineer-
ing Education. The executive dinner wili take place at
6:30 p.m., Wednesday, January 21, 1939 at the Engineer-
ing Society of Detroit, which is adjacent to the Wayne
State University Campus. On Thursday, January 22,
registration, coffee hour and a general get-together will
take place ot the McGregor Memorial Conference
Center, located at Second and Ferry Avenues. All of
our regular meetings are planned to be held at the new
center, which was developed by Mr. Minoru Yamasaki,
an oufstanding architect in the Detroit area. Head-
quarters for the meeting will be the Hotel Park Shelton
located at 15 E. Kirby, Detroit 2, Michigean.

Transportation facilities to the Detroit area are
excellent by air, by rail, and by private automobile.
Wayne State Univarsity is located in the center of the
city, approximately 1 1/2 miles from the downtown
area. The University area can be reached by two of our
fine recently completed expressways. The north~south
John C. Lodge expressway passes just to the west of the
Unlversity, and the east-west Edsel Ford Expressway
passes just to the north. Each of these have easy access
to the campus area. -

The McGregor Memorial Conference Center, an
integral part of the University has been in use since
this past spring to provide much needed conference and
meeting space. Many other fine new buildings have
been completed in the University building expansion
program. Some are now under construction and others
are still in the design siage, illustrating new trends in
school architecture.

In addition to our regularly scheduled meetings,

a trip to the General Motors Technical Center has
been artanged for Friday afternoon, January 23, 195%.
Exploring this marvel of engineering and architecture
in itself will well be worth the trip to the Mid-winter
meeting. We will have an opportunity to closely
examine the General Motors facilities at this center
for research, experimentation, and design.

Entertainment in the Detroit area is plentiful:
Broadway plays, current movies, professional basketball,
hockey, etc. in addition, many of our members will be
interested in exploring the new Detroit Civic Center
and visiting such outstanding places as the Greenfield
Village, Edison Institute, or one of the several
automotive piants.

SEE PROGRAM OMN NEXT PAGE.
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MID- WINTER MEETING

Division of Engineering Graphics, A.S.E.E.
January 21-23, 1959
Wayne State University, Detroit, Michigan

Tentative Program

Theme: Graphics for Tomorrow

WEDNESDAY, JANUARY 21

6:30 p.m, Executive Committee Dinner —

Engineering Society of Detroit

THURSDAY MORNING, JANUARY 22

8:00 - 10:00  Registration and Coffee Hour -
McGregor Memorial Conference
Center ‘

10:00 - 12:00 General Session

Theme: Teaching Techhiques in Graphics
Chairman: Ralpn T. Northrup,
Wayne State University

Greetings:

President Clarence Hilberry,
Wayne State University
Welcome: Dean J. Stuart Johnson,
Wayne State University
Presiding: James Rising, lowa State College

Graphics Division Chaiman

. Instruction in Graphics by Remote Control
O. M. Stone, Case Institute of Technology
Cleveland, Chio :

2. Panel Discussion

Jasper Gerardl, University of Detroit
Detroit, Michigan

Norman Arnold, Purdue University
Lafayette, Indlana

Bernard Wellman, Worcester Polytechnic,
Worchester, Massachusetts

William Street, Texas A and M College
College Station, Texas

THURSDAY AFTERNOON, JANUARY 22
12:00 - 1:00 Informal Luncheon

1:00 ~ 1:45 Tour of Engineering Drawing
Department and Campus
2:00 - 4:30 General Session
Theme: New Horizons in Graphics
Chairman: Vice Chairman Graphics Division

1. Chalienging the Exceptional Student in
Engineering Graphics Courses

2. The Role in Industry of the Engineer,
Designer, and Draftsman

3. Graphics and Its Relation to the Develop~
ment of Guided Missiles

4. Discussion

THURSDAY EVENING, JANUARY 22

6:30 Mid-Winter Banquet
Engineering Society of Detroit
Presiding: Ralph T. Northrup,
Wayne State University

Invocation;
Remarks and Introductions: James Rising,
‘ lowa State College
Entertainment: Music by Wayne State
University Music Department
Special Speaker:

FRIDAY MORNING, JANUARY 23

B8:0C - 10:00 Coffee Hour ~ Engineering Bldg.
Dept. of Engineering Drawing
General Session

10:00 - 12:00

Theme: Graphics; An Engineering System
or Science
1. Should Engineers Be Mare Versatile in Free-
hand Sketching Than in Instrumental Drawing
Joseph Simonen, Detroit Edison Company
2. How Much Creative Thinking Can Be Intro-
duced Into a Basic Drawing Course ?
3. Graphics: An Aid in Plagnning, Manu-
facturing, and Sales
4, Discussion

FRIDAY AFTERNOON, JANUARY 23

12:00~1:45 Business Meeting and Luncheon -
McGregor Memorial Conference
Center

2:00 Board busses for General Motors
Technical Center

2:45-5:00  Visitation and Inspection
[ General Motors Technical Genter

3:00-5:30  Return trip to campus

6:00 Adjournment
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AMERICAN SOCIETY FOR

ENGINEERING EDUCATION

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

Trency Cecil Spencer

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

Pune 17, 1958

Wossn)

‘ \MMW/
/ K /ﬂmﬂn of the Division

Secretary of the Division

Recipients of the Award:

1950 - Frederic G. Higbee 1953 ~ Carl L. Svensen 1956 = Ralph 5. Paffenbarger
1951 - Frederick E. Giesecke 1954 - Randolph P. Hoelscher 1957 = Frank A. Heacock
1952 - George J. Hood 1955 = Justus Rising 1958 = Henry Cecil Spancer
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DISTINGUISHED SERVICE AWARD

FOR 1958

The members of the Distinguished Service Award
Committee for this year were: William Street, Ivan Hill
and T. T. Aakhus. '

it is a pleasure for me to perform my assignment this
evening, that of presenting the Distinguished Service
Award of the Engineering Drawing Division. The pleasure
of presenting this award is intermingled with regrets be=-
cause the recipient of this award is not able to be here
tonight.

Henry Cecil Spencer of the [llinois [nstitute of
Technology has been chosen to receive the Distinguished
Award for 1958.

It seems paradoxical that on a similar occasion at
Dartsmouth in 1952 when Professor Spencer presented
the Distinguished Service Award to Professor George
Hood, Professor Hood was not present. Tonight when he
Is on the receiving end, Professor Spencer cannot be
here. Nearly all that are here tonight know Ceclii and
his lovely and charming wife Juanita. These two people
complement each other in a way that has been a pleasure
to observe and a genuine treat to experience.

Professor Spencer is a graduate of Baylor University
and Texas A and M College with degrees in Arts, Archi~
tecture and Industrial Education.

He has been a teacher and college administrator
for 32 years. In 1930 he joined the faculty of Texas

A and M College as an instructor in engineering draw-
ing and by 1940 had advanced to full professor and
chairman of his department. Since 1941 Professor Spencer
has been the director of the Department of Technical
Drawing at the llinois Institute of Technology. He is
a distinguished teacher, auther and consultant in the
field of engineering graphlcs., The generous acceptance
of his many textbooks bespeak their quality. He has
been a prolific writer of articles in the field of
Engineering Drawing. He has served actively and
effectively in the Engineering Drawing Division of

the ASEE as o member of our Executive Committee,
Secretary, Chairman, and member of the Council, He
has pioneered in offering a Bachelor of Science degree
in Technical Drawing and a Master of Science degree
in Engineering Graphics at |llinois Institute of
Technology.

As a teacher Professor Spencer is held in high
esteem by former students, colleagues and his many
coworkers from coast to coast. He is admired for his
ablility, for his understanding and kindliness, and for
his loyalty.

| send this certificate duly sighed by messenger
in the person of Ivan Hill for delivery to Professor
Spencer and wish him God-speed and a hasty recovery
from his illness.
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RESPONSE TO THE AWARD CITATION

By H. C. Spencer

Hello folks! Here 1 am, but not in the fiesh, | am
sorry fo say. It is a great disappointment to Juanita and
me not to be here - especially since | should like to tell
you in person how grateful | am to receive this high

honor. But my doctor says | should not think of traveling

for a while,
| was just starting as a young instructor at Texas
A and M in 1930 when the first Engineering Drawing

Summer Schoo! was held at Carnegie Tech. | missed this

meeting, and | have regretted it ever since. At the time

| felt that 1 didn't have the money, but why didn't some-

one pound it into my head that | should go anyway?
There was nothing wrong with my credit, for instance.

My first national meeting was at Georgia Tech, and

| was thrilled to meet the actual authors of text books
| had at home, and to get really the latest and most

authoratative information from men like French, Svensen,

Higbee, Hood, Hoelscher, Mann, Jordan, Jud Rising,
and many others. : :

When | got back to Texas, | reported to the fellows
in the department who had not gone to the meeting:

nwell, | liked the talks, but the best part was just getting
to know the men in our field." Since then, | have missed

only a few meetings, and most of them just recently, but

i haven't changed my mind. The programs are important,
and the papers are important -at least many of them are -

but the greatest value derives from private conversation
with old friends and with new ones at the dinner tables,
between conferences, and elsewhere.

To the young instructors, | have tried to emphasize
the point that whereas the engineering teachers usually
go to meetings of several professional societies in addi-
tion to the ASEE, the drawing teacher has only one

society that he should be bound to, and that is the ASEE.
He should belong to the ASEE whether he joins any other

society or not.

The future belongs to the young instructors and
graduate assistants who will be the professors of
tomorrow. These young men should regularly attend
meetings of our society, and should start participating
at the earliest opportunity, if no more than joining in
the discussions and making remarks from the floor. In
a very short time these younger men will be given re-
sponsible tasks, in performing which their abilities wiltl
be recognized. Eventually one might evenbe electedas
an officerof the Society at which time he will find out
what work really is, but at the same time he will realize
how rewarding active participation in the society can be.

The young instructor should take the new ideas
home with him; those that seem useful should be given
a trial. Each year he should try out new things - or at
least things that are new to him. | should hope that he
would not regard a new idea as good just because it is
new. Chances are it is not new anyway; it is just new
to him. He should be ready and willing to try out new
methods or approaches if they seem to hold promise.
But he should be very careful not to discard amethodor
practice that hasbeen used for a long time just because
it is not new. | believe it was Voltaire who once
returned a manuscript to a young writer with the nota-
fion, "There are some things in here that are true, and
some that are new, but the new things are not true, and
the true things are not new." So whenanew idea comes
along, check carefully; it may be worth while and it may
not.

Time is Fleeting, 16 mm. film costs money, so |
should like o express again in closing the deep appre~
ciation Juanita and | both feel in my receiving this
grand award. Greetings to all of you, and from the
bottom of my heart a sincere "Thank you™ for this ex-
pression of your confidence. Finally, 1 should like to
thank Jud Rising who made this film.
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WHAT ENGINEERING DEPARTMENTS EXPECT FROM THE DRAWING COURSES

By Herman C. Hesse

Valporaiso University

The early years of any engineering curriculum are
devoted, for the most part, to a consideration of the
basic sciences and languages that underly a study of
the profession of engineering. The most important of
the basic sciences are physics and chemistry; the former
serves as the core of the engineering sciences, upon
which all professional work is based; the latter gives a
basic understanding and appreciation of the nature and
‘properties of the materials with which an engineer must
deal. Both these areas of study are scliences “within
theirown right" - with a logical pattern of development,
experimentally verifiable within the limits of our present
knowledge. English and modern foreign languages, on
the other hand, fulfill the need for verbal communica-
tion, both within the profession and without, While they
are absolutely essential as such a medium of com-
munication, they do not in themselves contribute to the
sum total of the knowledge in the field.

The science of mathemafics occupies a rather
unique position between these areas, Mathematics has
permitted and promoted the extension of scientific
thought, but it is still a language - the language of
symbols as applied to engineering science. lts scope,
however, is farmore extensive thanany verbal language,
since it enables us to develop the theoretical concepts
and abstractions that are frequently far in advance of
the limitations of experimental science and practical or
applied engineering.

What, then, of Graphics? it has often been defined
as one of the languages of engineering and the physical
sciences. This definition may be correct as far as it
goes, but it is too limited in scope. True Graphics Is
the language of engineering - but it is also a science
in the same sense as Mathematics = and in its turn
affords the possibility of an extension of the horizons
of scientific knowledge. Perhaps we could say that both
Mathematics and Graphics are media for scientific com=
munication and extension, in that they enable us not
only to communicate intelligently and logically with
our fellows, but also permit us to "extend™ the frontiers
of scientific knowledge past the experimentally -
verifiable present,

Graphics is a universal language in that it can be
understood by all nations and peoples; it is far more
logical than any verbal language; and it is changing
and developing, for the promotion of clarity and better
understanding, far more effectively than any other
spoken or written tongue, It teaches the comprehension
of spatial concepts, will develop ability to think
imaginatively, will encourage analysis and synthesis,
and is of major importance in the development of

sequential thinking and an orderly approach to science
and professional engineering,

The teaching of Graphics may, for the purposes of
this discussion, be divided into three major areas; the
abstract science, the technical application, and the
techniques or skilis. Each of these areas bears within
it some of the language elements. If Graphics be de~
fined as the science of representing three~dimensional
elements on two-dimensional surfaces, its study shouid
begin in the primary and most vital area ~ orthagraphic
projection. At the risk of a quarrel with the semanticists,
I shall take this term to include not only the principal
views, but also all types of auxiliary views, including
primary and secondary (or oblique} representations.
Training therein should be continued to the extent that
the student develops a major facility in handling suc-
cessive auxiliary views, and an ability to apply these
methods when they become useful or necessary.

This training will afford an implicit and, therefore,
very effective introduction to the major problem of
visualization and spatial relationship and shouid thereby
facilitate the abstract study of descriptive geometry.
This area should be covered as extensively and as
thoroughly as time will permit. Applications to practice
may be necessary or at least useful in the pedagogy of
descriptive geometry, but linear end angular relation-
ships of lines and planes in an abstract sense should not
be omitted, since theory that is based solely upon
application or present utility may stultify the imagina=-
tion and may limit the extension of the frontiers of the
graphic sclence.

Curve construction and delineation should be
spatial or three~dimensional rather than planar. The

“helix is, therefore, of major importance - also because

it is rarely If ever discussed In the undergraduaie courses
in Mathematics. Conics such as the parabola and the
hyperbola should be considered as graphic abstractions =
intersections of a plane and u cone - in preference to
treatment by graphical Mathematics. Developments in
the field of aviation have emphasized the importance
of warped and faired surfaces, but an equally essential
although lesser known surface is the helicold. As an
oblique, a right, or an involute helicoid it is of great
importance in the study of twisted-tooth gearing {worm,
hypold, helical, etc.), screw thread surfaces, and screw
propellers.

intersections of lines and surfaces are important
in the geometrical rather than the applied sense. The
intersection of two cylindrical surfaces of a casting is
essentially a problem for the draftsman; the Intersection
of the lines of contact, of a worm and & gear is the
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problem of the engineer. The treatment of the subject
of intersections should, therefore, be carefullybalanced
between the abstract and the practical, with the empha~
sis, if any, on the former.

The topic of surface delineation and sheet metal
development may be radically limited in scope, lts
study should concern itself with the basic principles
and a very limited number of representative applica-
tions, sufficient to qualify the practitioner to seek out
and use further data on the subject. The engineering
student should have an understanding of the principles
of perspective representation, both from the projective
and the so~called vanishing point approaches, since per-
spective is the basis for all other forms of pictorial repre~
sentation. He should also be familiar with the pseudo-
parspective forms such as isometric, obligue, cavalier,
and the like.

The topic of sectional views and sectional
representation may be considered the fransition between
the abstract science of graphics and its technical appli-
cation. It is probably safe to say that sectional views
are used as much as principal views - particularly in
the field of mechanical engineering. Machine part
detall draftsmen are encouraged to use sectional views
in preference to the Introduction of invisible lines. One
industrial organization, in its engineering handbook,
stated the following, "The use of the invisible line is
prohibited. it may be used only if a single invisible
line will serve to replace one or more sectional views."

It may not be necessary to devote much time to
sectional views in the abstract; after the preliminary
treatment, the topic can be expanded in the construction
and use of assembly, detail, and shop drawings. It is in
this area that sectional conventions and conventional
intersections may be handled.

Every engineer must be thoroughly famlllar with
the symbolic representation of the graphic language,
since conventional representations of screw threads,
fasteners, pipe elements, and symbolis for surface finish
and welding constitute the "shorthand® of the profession.
in re-reading one of the workshop reports of the mid~
wintar meeting, January 1958, at General Motors
Institute, | noted with dismay that many of the group
felt that the treatment of symbolic representation should
be limited, and in some instances omitted entirely, |
think this would be a serious mistake. It may not be
necessary for the engineering student to be able to
execute or delineate some of the symbols, but they should
certatnly be familiar and as recognizable as his ABC's.
In the future, the extent and use of symbolic representa-
tion will increass, rather than diminish; particularly so
in view of the extensive activities of the American
Standards Association, and also because time and labor
will be at a greater premium than ever before. In our
efforts to increase the scientific competance of our
students, we must avoid the pitfall of engineering
itiiteraecy.

Dimensioning, size description, detail drawing,
and a knowledge of shop processes are so intimately
connected that it would be difficult or impossible to
seporate the constituent elements of each area. It is
difficult to ascertain how any of these essential
elements of basic engineering courses can be omitted,
or where a substantial reduction in their content may
be effected. Since much of this work will, in the
future, continue to lie in the field of activity of the
technician and draftsman, it is possible that college
study may fall into the "reading" or interpretation
areq, rather than the actual delineation and execution
of detail and shop drawings. :

In the sume sequence of thought it is probable
that such adjuncts to engineering drawing as applied
geometry, graphical mathematics, nomographs, charts
and diagrams will be eliminated from the basic graphies
courses, Since time is, and will be, of the essence,
it is necessary that the profession will use it for in-
struction in those areas that are not handled by other
disciplines, Applied gecmetry and graphical mathe—
matics should be included in offerings in mathematics;
construction of diagrams, plotted data, and charts must
be initiuted in the professional departments. In the
latter instances, there is usually sc great a variation
in the requirements that the instruction originally
presented in the division of Graphics must in any event
be modified and reorganized to serve the professional
needs,

All of you, I believe, are familiar with recent
revisions of engineering curricula in the United States.
The principal changes that are immediately apparent
are the addition of more work in physics, in mathematics,
and in the engineering sciences. Course offerings have
become more theoretical and pessibly less practical or
applied than has been the practice heretofore. The
most significant change in course presentation or peda-
gogy in the englneering curriculum is the elimination
of work which is devotedwholly or partly to skills and
techniques. This tendency began a number of years
ago when courses in foundry practice and machine shop
were eliminated, if not in all curricula, at least in those
other than mechanical or industrial engineering. In
other courses there has been a decided reduction In
laboratory time. Some of the conventional laboratory
wark in the electrical field, in engineering materials,
and in heat power has been at least curtailed if not
entirely eliminated. In Graphics we should understand

- and appreciate the significance of this trend. Frankly,

it may be necessary for us to modify, to reduce, and
even fo eliminate some of our most cherished topics.
Some of you are old enough to remember the time
when neat, legible penmanship was an essential factor
in elementary sducation. And all of us know that it is
nc longer considered important; Frankly, the advent of
the typewriter gave the deathblow to penmanship. In
a similar vein, should we not realize that much of the
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teaching of skills that has been so prevalent in our
engineering drawing courses should be eliminated: 1
can, without too much danger, suggest that we abandon
the practice of inking drawings, or tracing drawings in
ink, but | offer, with a great deal of trepidation, the
proposal that much of the time spent in lettering be
eliminated, Mechanical lettering devices are coming
into frequent use; special long-carriage typewriters
have been developed for detail drawing and lettering
for bills of materials; and some industrial organizations
are permitting the use of script on drawings. There are
three "skill" areas, however, that are of vital importance
to the student and the engineer — legible figures, free~
hand sketches, and accurate linework.

Indifferent or poor lettering on the part of the
engineer may be tolerated or excused in industry;
drawings or sketches with written explanations are often
used for experimental projects, and no one should ex-~
pect an engineer to devote the same time to the
preparation of a detail drawing that wouid be locked
for from a draftsman.. Poor figures, however, are an en-
tirely different matter, since figures, as used for
dimensions and specifications, convey so large an amount
of information for so small a symbol. Clarity and ac-
curacy of figures should have priority over all other
skills and techniques.

Freehand drawing and freehand sketching are
techniques that serve a steadily increasing segment of
the area of graphic exposition. These aris are important
not only because of their economy of time in execution,
but also because freshand drawing is excellent practice
for developing accurate observation. An engineer may
still employ instrument-executed linework for design
assembly drawings, and for graphical solutions of prob-
lems in force analysis and-in deflections, but he will
rarely, if ever, execute a detaii or a shop drawing
through any medium other than a sketch. One of the
problems connected with the execution of freehand
sketches is that of time ~ even if he has had extensive
practice, it takes the average student too much time to
make a neat, utilitarian freehand sketch on blank paper.
We have little or no time for artistry, and should not
expect a student to use instrumental techniques in the
sketching of circles and similar figures. In order to
facilitate the teaching and execution of freehand draw=

‘ings, more ‘exténsive Use should be made of coordingte "}

paper. An engineer will do a great deal of freehand
drawing in design conferences, and others in the group
will rarely sit petiently by while the originator of a
design detail goes through the laborious process of mak-
ing a neat and well-executed sketch on blank paper.
Coordinate paper will expedite the production of
sketches and will further permit at least some phases of
scalar proportion and interpretation.

Accurate linework is the very life~blood of the
graphic sciences, particularly in these areas of applica~-
tion in which if serves as a substitute for mathematical
computations. In a problem in force analysis, for

example, the entire utility of the graphical method of
solution is negated if the graphical vectors are not
precisely drawn. The [imits of error in solutions of

this character should be at least within those obtaingble
on a ten~inch slide rule. In this connection, | may ob~
serve that many engineers, and many instructors in the
professional divisions and departments, are not cognlzant
of the possibilities of graphical solutions to problems

in structural and machine design. The resolution of the
transmitted force on a spiral bevel gear into diametral,
transverse, and axia! components whose magnitudes
depend upon combinations of the pitch cone angle,

the spiral angle, and the pressure dngle of the tooth,
are far more easily and clearly determined by a
graphical solution, using orthographic projection, than
by computation. The determination of the deflection,
and the location of the region of maximum deflection,
of a shaft or beam of non-uniform section, can be
effected graphically in about one-fifth the time that is
required for an algebraic or a geometrical analysis. it
will be said, of course, that the graphical solution is
not as "precise” as the analytical, but if the work is
carefully executed, the limils of error will be well
within the probable errors in the origina! dota.

i do not think it is feasible, or even possible, to
teach details of such methods of solution in Graphics
courses. |t would be well, however, if the Division of
Graphics of the American Soclety for Engineering
Education were to carry on a program of continuous
research to determine ways and means for the utiliza-
tion of graphical solutions in the work of the pro~
fessional divisions. .

| have recently examined a number of books in
statics, and find that while almost all of them devote
some text space to graphic solutions, few or none make
the fullest possible use of this method. In the solution
of problems involving non~coplanar forces, for example,
none make use of orthographic projection in the
resolution of oblilque forces. Little or no mention is
made of graphical solutions for problems in beam de~
flections in books on Strength of Materials. In civil
engineering, graphical solutions are usually treated
in a subsequent and separate course of study; in
mechanical engineering, the aiready over-loaded
course in machine design must serve as the vehicle of
education in graphic solutions. A progrem of education,
at least, should be carried on by the members of this
division for the engineering science greas as well as
for the professional groups. The entire utility of the
graphic method, however, is ignored or lost unless the
student or engineer can execute accurate linework.

In conclusion, | should like to refer to the founder
of the graphic science = Gaspord Monge. The story is
told that, while working as a designer for the French
government, he was given the job of making plans for
a proposed fortress. This was a tedious process and
involved long arithmetical calculations. Monge
invented graphical solutions and completed the plans
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in such a short time that at first the commandant re-
fused to accept them. We may consider this the basic
reason for employing graphics in the universality of
the language, the clarity and ease of expression and
exposition, and the speed with which solutions to
engineering problems may be obtained. Perhaps the
most competent answer to the question "what engineer-
ing departments expect from the drawing course™ may
be summarized in the simple statement = a department

of engineering requires an awareness of the utility af
Graphics. If you can show that your science and your
language are useful, if you have made an intelligent
use of the time allocated to you, if you can show that
you can make more effective use of certain additional
hours than the department can, you will never have
to concern yourself with further diminution of time
and course content,

DISTINGUISHED SERVICE AWARD

To the members of the Graphics Division:

The committee on Distinguished Service Awards solicits your nominations for
this Service Award. This committee consisting of the three immediate past chairmen
of the Division gets together at the Mid-Winter Meeting of the Division to determine
the recipient of the award, hence it will be necessary to have your nominations mailed
to the undersigned not later than January 8, 1959. <

To be eligible for the award a candidate must have made clearly discernible
contributions to teaching the art and science of graphics; contributed to the literature
in his field; and rendered a distinct service to the Division of Engineering Graphics.
Refer to page 27 of the May 1952 issue of the Journal of Engineering Drawing for a
full statement of the requirements for the Distinguished Service Award. Send your
nominatigns to me singly or in groups. Your cooperation will be greatly appreciated.

For the Awards Committee

w. E. Street, Chairman
Engineering Drawing Department
The Agricultural and Mechanical
College of Texas

College Station, Texas
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COURSE CONTENT IN BASIC ENGINEERING GRAPHICS

By James S, Rising

lowa State College

Historical records indicate that the origin of
graphical disciplines stemmed first from the pictorial,
followed by the evolution of orthographic projection
and the problems of descriptive geometry. In the early
part of this century, our engineering schools had cur-
ricula containing a number of courses in the field of
drawing. Over the last three decades these courses
were gradually trimmed and consolidated into the
classical two,~~Engineering Drawing and Descriptive
Geometry.

While the usefulness of drawings for the communi-
cation of ideas had been established for a long time,
the realization of an increased importance and power
of graphical solutions for engineering problems de-
veloped about the time of World War [I. As a result,
the course content and order of topics of the two basic
drawing courses have fluctuated. During the past fif-
teen years some schools have added courses at the junior,
senjor, and graduate level; while others, having lost
time in the curriculum devoted to drawing, have trimmed
what they consider to be non~essential or less important
topics and made way for new material. Some sifted the
new material into Engineering Drawing, some into
Descriptive Geometry, and some grouped all basic
graphical material into d sequence called Engineering
Graphics,

fn this discussion | shall use this broad term,
Engineering Graphics, rather than engineering drawing,
descriptive geometry, or other branches which go to
make up the graphical language, The graphical subject
matter will be treated as a whole in order not to empha-
size or detract from any particular part. The job at
hand is to discuss what is essential to a basic sequence,
not how or why it is divided, combined, or integrated.

The graphics division must recognize that curricu-
lum committees are faced with a real problem of cur-
riculum crowding. There has been a great increase in
the amount of knowledge within our lifetime. Some.
people feel that a solution to the prablem is to adopt
five year or longer program. A more prevalent opinion
seems to favor a squeeze on the so-calied lower level
or basic courses. Only mathematics and physics seem
to have survived the squeeze,~-and blossomed. | would
iike to quote from a recent letter which | received from
a member of the drawing division.

"We have seen Engineering Drawing in the

United States=-not in Europe and Russia-~

degraded, even deleted from the engineering

curricula in a certain supposed leading school

in engineering education,-~this with the

beaming approval of E.C.P.D."

I also wish to quote from Professor B, Leighton
Wellman's paper delivered at the Ames summer school
in 1956,

“Since time is so precious today, bold and

realistic action is imperative. First, we must

weed out of our drawing courses every topic~~
however traditional or interesting it may be-=
that is not a basic, vital, and impartant part

of graphics instruction. Second, we must use

every hour in the most effective way possible.

The success of every class period must be

judged by the number of ideas inculcated,

and not by the number of precisely executed

sheets that have been drawn."

On the other hand, the course content must not
overlook the obligations to industry. Mr. John W.
Titus, structural engineer of one of the nation's
largest consulting firms, Howard, Needles, Tammen,
Bergendoff of Kansas City, says in an article in the
May 15, 1958 issue of Engineering News Record, that
drafting is virtually the only way that an engineer
can convey his conception of a project. He says that
drafting is to the engineer what a lecture is to the
professor, or ¢ sermon is to the minister. It is an
integral, inseparable, and necessary part of engineer-
ing.

Most of us are familiar with the statement con-
cerning drawing in the Evaluation of Engineering
Education report, commonly known as the Grinter
Report. It is brief, to the point, and essential as a
guide for the emphasis on the topic content of our
couTses.

"Graphical expression is both a form of com-

munication and a means for analysis and

synthesis, The extent to which it is successful

for these purpases is o measure of its professional

usefulness. Its value as a skili alone does not
justify its inclugion in a curriculum. The emphasis
should be on spatjal visualization, experience

in creative thinking, and the ability to convey

ideas, especially by free~hand sketching,

which is the normal mode of expression in

the initial stages of creative work. Though

the engineer may only supervise the preparation

of the drawings required fo execute his designs,

he ‘can hardly be expected to do this effectively
unless he himseif is thoroughly familiar with
graphical communication.”

My first inclination in preparing this paper was
to seek opinions on course content from members of
of the Drawing Division through a survey. | thought
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it was important fo determine which topics should re~
ceive maximum emphasis, which should receive [imited
treatment, and what ones should be omitted. If there
was one answer to this, the prablem would be simple.

A trial questionnaire answered by several widely
separated people showed great divergerice of opinion on
the subject, :

A similar survey was conducted with about 35
people in one of the workshops at the 1958 mid-winter
meeting of the Division at Flint, Michigan. Not only
was there variation of opinion but also evidence of
inconsistency. A letter from one division member, while
praising the work of the workshop, said, "The strange
and sometimes illogical voting (including my own) was
rather revealing."

Further thought and counsel on the matter con-
vinced me that the best approach was to isolate the
general areas in which there might be some common
agreement among the graphics division members,
graduate engineers, and degree department admin=-
istrators.

Because the aims in teaching have o definite bear~
ing on the course content, | would like to review some
of the principal objectives of Engineering Graphics
abridged from those proposed by our Aims and Scope
Committee.

Qur aims are to develop and teach:

i. Principles of communicating ideas graphically.
2. Comprehension of physical and spotial concepts.
3. Graphical metheds of approach and procedure

in solving engineering problems.

Sequential thinking.

Analysis and synthesis.

Creativity.

. Resourcefulness, initiative, orderliness, neatness.

.

N

Keeping in mind the controlling influences which
have been considered, | shall attempt to divide the
course content for a sequence in basic engineering
graphics into two general categories with more specific,
although still general, areas under each category. There
is no relation to the name or number of courses included.
In fact, for a comprehensive coverage, four or even
more courses of three semester credit hours could evolve
without exhausting important and applicable material
and educational values.

The first category, called Delineation, refers in
particular to the mechanics and methods of graphical
representation. The word delineation, according to
Webster's Collegiate Dictionary, means,~— "A repre~
senting, poriraying, or describing, as by lines, sketches,
etc."

The second category is Analysis and Synthesis.
This includes those areas of graphics which feature three
dimensional thought and space relationship, Much
analysis and synthesis should be taught in that part of
our subject matter that may call descriptive geometry.

However, the development of engineering thinking
and creative desire is of great importance throughout
the graphics sequence.

The following outline shows briefly the general
areas that are included in the basic graphics courses
for engineering students,

ENGINEERING GRAPHICS COURSE CONTENT

|. Delineation ~ freehand sketching and instrument
drawing
A. Orthographic Projection
1. Representation of points, lines, planes,
and solids in space.
2. Shape and size description
3. Production standards, symbols and
specifications
B. Pictorial Representation
C. Engineering Data Depiction
1. Charts and graphs
2. Scales and vector quantities
3. Graphical mathematics
H. Analysis and Synthesis=~The scientific approach
A. Spatial Concepts
1. Graphical solution of fundamental space
problems
2. Visvalization--thought problems in space
B. Sequential Thinking
1. Creative problems
2. Layout and design

| again note that these are very general headings
as opposed to particular topics. For example, no
mention has been made of such topics of study as
lettering, sections, rotation, development, surface
intersection, screw threads, welding, or the many
other traditional topics.

It is recognized that freehand work should be
emphasized continuously to prepare the engineer to .
think and create by sketching.

Only the scientific approach to teaching drawing
as opposed to teaching draftsmanship as a skill, will
merit the consideration of engineering graphics as a
basic science in our curriculum,

The inclusion, emphasis, or deletion of specific
topics in a course has several controlling factors:

1. Time or credit allowed for the courses

2. Type of curriculum

3. Type of school

4, Geographical location of the school

The first item is seif-explanatory. With very
limited time at our disposal few of us find it possible,
at best, to make what we would consider a complete
coverage. We, therefore, have to exercise our best
discrimination as to what to delete.

Most will agree that somewhat different coverage
is possible for the highly scientific compared to the
more professional type of program. The present concern
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and glory among engineering educators appears to
point to the education of only research scientists,
Recently, a well known dean of engineering stated
that this problem should be faced more realistically
with about 25 schools approaching engineering edu-
cation from the scientific direction and that the
remaining schools should offer a general engineering
education suitable for persons who are to serve as
project engineers, production engineers, design
engineers, etc.

The emphasis on graphics is different in the
technical institute and the industry supported pro-
fessional schools from that in the large engineering
college or university, The geographical influence of
varying types of industry has its effect on emphasis.
For example, the automotive industry, the gircraft
industry, the electronics industry, the oil industry and
others, exert influence in particular geographical areas.
There is also a problem of graphics given in pre~
engineering courses at liberal arts and junior colleges,
sometimes by ill-prepared and often disinterested
teachers.

My thesis is that the persens in charge of
engineering graphics course content should review with
care those things which we have discussed so as to
arrive at a program that has balance, continuity, and
best meets the need of their particular situation,

Conclusions

It seems reasonable that we should recognize the
following criteria as having a definite influence on
the course content of a sequence of basic courses in
Engineering Graphics.

1. Graphics is an important part of an engineering

education.

2. The philosophy of engineering education in our

nation, in our separate schools, and in our

individual departments needs to be better
crystalized.

3. Qur courses need continued and careful
inspection for content and emphasis in the
light of our objectives and the available time
for their accomplishment.

4, The content and teaching should be maintained
at a college level.

5, There will be justified variations in quantity
and quality of course content depending on its
position in the curriculum, the type of cur-
riculum, the type of schooe! and the geo-
graphical lecation,

6. Advanced graphics courses are desirable and
should be available in an engineering curricu-
lum.

7. There is a minimum of time required to
accomplish a worthwhile job of teaching the
graphics language, below which the value of
the course becomes negligible.

An attempt has been made to be honest and
objective in the overall consideration of course
content in Engineering Graphics. One fact is clear,
-—that further study should be made by the most cap-
able and forward looking people in the graphics field.
It is for this reason that the Committee on Aims,
Scope, and Status of Engineering Graphics is being
continved under the leadership of Professor McNeary
of the University of Malne. Also, a new committee
on Future Development--Engineering Graphics in
1965-70 has been established with Professor Buck of
Syracuse University as chairman, | look forward to
some very constructive work in these interests of the
division from these two committees during 1958-59.

NOMOGRAPHY AWARD

The second annual nomography award was presented at the Annual Meeting
of the Division of Engineering Drawing ta Donald F. Othmer, Paul W. Maurer,
Charles J. Molinary, and Ronald C. Kowalski, all of the Polytechnic Institute of
Brooklyn. Their winning nomograph appeared in an article "Correllating Vapor
Pressures and Other Physical Properties”, Industrial and Engineering Chemistry,
January, 1957. The prize of $100 was given by the Barber-Colman Company, -
Rockford, Iltincis. Edward C. Varnum of Barber-Colman, Head of Qperations
Research, is well known for applications of nomography. ’

This year's winning nomograph was particularly effective in presenting com-
plicated reiationships between many variables for nomagraphic salution. The de-
rivation of the nomograph, drawing and manner of use were concise and effective.

The third annual nomography competion sponsored by the Graphics Division
of A.S.E.E. is hereby announced. The prize of $100 is sponsored by Convair of
California. MNomographs shauld be addressed to Professor Norman Arnold, Purdue

University, Lafayette, Indiana.
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THE ENGINEERING DRAWING COURSE

at

THE UNITED STATES AIR FORCE ACADEMY

8y John W. Coffey, Jr.
The United States Air Force Academy

The Air Force officer uses drawings to varying
degrees in many ways. Of course, those officers invoived
in technical fields such as installations, armament, main-
tenance, and research and development work with draw-
ings every day. The pifot learns his aircraft and its
systems by studying graphic presentations. He brings his
aircraft down safely under instrument conditions after
consulting graphic instrument approach diagrams. The
staff operations officer, using plan and profile diagrams
of his strike forces, plans a complicated air mission. Using
graphic displays, he explains to the combat crews their
mission and procedures. There are other ways that the
Air Force officer uses graphics, but in all cases the use
of this communicative tool enhances his effectiveness.
The professional air officer who lacks ability and skill in
the various forms of graphical expression is handicapped
in the efficient performance of his duties.

Prior to a discussion of the Engineering Drawing
Course at the Air Force Academy, it is appropriate to
point out to the reader the overall mission of the Air
Force Academy so that he may have a better under -
standing of the objectives of the Engineering Drawing
course within that mission, :

The mission of the Air Force Academy is to provide
instruction, experience, and motivation to each cadet so
that he will graduate with the knowledge and the
qualities of leadership required of a junior officer in the
United States Air Force, and with a basis for continued
development throughout a lifetime of service to his
country, leading to readiness for responsibilities as a
future air commander.

To support this mission, the objectives of the
Engineering Drawing Course are:

a. To enable the Cadet fo read and understand
engineering drawings with facility.

b. To instruct the Cadet in methods of graphical
expression, both freehand and with standard drawing
instruments.

c. To develop the ability of the Cadet to visualize
objects in space.

d. To familiarize the Cadet with working drawings
and their use in the aircraft industry.

In order to accomplish the above objectives,
Engineering Drawing is taught during the first semester of
the Freshman year, Each cadet ottends 43 periods of
2 hours duration and the general pattern of each period
is as follows:

a. A 20 minute reading assignment.

b. A 15 minute instructor talk and demonstration.

¢. Problems {about 0% of the Cadet's work is

graded).

Broadly speaking, the contents of the course can

be broken down into & areas.

| Methods of Portrayal 14 periods
H Descriptive Geometry 10 periods
Il Technical Practices 6 periods
IV  Aircraft Working Drawings 8 periods
vV Charts and Graphs 2 periods
VI Examinations 3 periods

In detail, the 43 periods in the Engineering Draw-

ing Course are divided as follows:

1.

introduction, Sketching and Lettering: Discussion
of course objectives and procedures; Technique of
lettering; Freehand drawing tools; Sketching
straight lines, circles, ellipses and curves; Practical
exercises in sketching.

Pictorial Sketching (isometric): Theory of isometric
projection; Principles of isometric drawing; Box-in
construction; Offset construction; Angles, circles
and curves; Exercises.

Pictorial Sketching (oblique): Principles of oblique,
cavalier and cabinet projection; Box-in construction;
Circles, arcs, curves; Exercises.

Pictorial Sketching {isometric and oblique): Written
quiz on theory and principles of isometric and
oblique drawing; Practical exercises in isometric
and oblique sketching. '

Use of Drawing Instruments: Use and care of draw-
ing equipment; Alphabet of lines; Practical ex-
ercises in drawing straight-line geometric figures
using drawing instruments,

Use of Instruments and Geometric Construction:
Use and care of drawing instruments; Methods of
dividing a line; Drawing paraliel and perpendicular
lines; Tangents and tangent ares; lrregular curves; -
Construction of ellipses and parabolas; Practical
exercises in drawing curved line figures using draw-
ing instruments.

Orthographic Projection: Theory of orthographic
projection; Principles of multiview drawings; Lay-
out and relationship of views; Practical exercises.

Orthographic Projection: Film on theory and
principles of orthographic projection; Visualization
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12,
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14,

15,

18,

19.

20.

21,

22,

23.

24,

of nonsymmetrical objects in or thographic projection,
use of reference plane; Practical exercises in drawing
nonsymmetrical objects.

Orthographic Projection: Reading orthographic
drawings; Visualizing planes projected on principle
planes; Practical exercises in orthographic reading.

Orthographic Projection: Written quiz on theory and
principles; Practical exercises in drawing and reading.

Auxiliary Views: Theory of Auxiliary Views and
reterence planes; Practical exercises.

Auxiliary Views: Principles in drawing first auxili-

aries; Practical exercises.

Auxiliary Views: Theory and principles of 2nd
auxiliary views; True shape of an oblique plane;
Practical exercises.

Auxiliary Views: Practical exercises in 1st auxiliary
and 2nd auxiliary views.

Mid-term Exam: Drawing techniques, Methods of
portrayal, Pictorial drawings, Crthographic pro -

jection, Auxiliary Views.

Descriptive Geometry: Classification of lines (hormal,
obtique, inclined); Discussion of point on a line,
parallel and intersecting lines, true length of a line
by rotation and guxiliary view; Application of
principles.

Descriptive Geometry: End view of a line; Perpen-

dicular Tines; Angles with principle planes; Distance
between skew lines; Application of principles.

Descriptive Geometry: Classification of planes
{(normal, inclined, oblique); Edge view of a plane;
Line piercing a plane (edge view method, cutting
plane method); Normal view plane; Application of
principles.

Descriptive Geomeiry: Practical problems using

of prisms and pyramids; Problems,

curved surfaces; Intersection of two curved surfaces;

section of two curved surfaces.

cones, and cylinders; Problems.

principles of previous three lessons; Angles between
planes; Angles between line and plane; Constructing
parallel planes.

Descriptive Geometry: Problems combining principles
in Descriptive Geometry,

intersections: Intersections of planes; intersections

Intersections: Infersections of plane surface and

Cutting plane method; Problems.

Interseciions: Practical exercises in determining inter~

Developments: Development of prisms, pyramids,

25. Developments: Development of truncated cones,
pyramids and cylinders,

26. Sections: Theory and principles of sectioning;
Full section, half section, broken out section;
Revolved and removed sections; Application of
principles.

27. Conventional Practices; Conventions in portraying
drilied flanges, spokes and webs, fillets and rounds;
Conventional symbols; Application of principles.

28. Dimensioning: Film on machine shop practices;
Theory of dimensioning; Size and location; Call-
outs (specifications and notes); Problems to
dimension.

29. Dimensioning: Aircraft practices and Problems
in dimensioning.

30. Fasteners: Screw threads =~ definition and types;
Thread representation and symbols; Classes of
threads and specifications; Thread notes; Applica-
tion of principles.

31. Fasteners: Threaded fasteners -= bolts, studs, cap
screws, locking devices; Keys, Pins, Rivets,
Springs; Problems.

32, Aircraft Working Drawings: Lecture on procedure
in developing a weapons system, organization of
. aircraft plant, and uses of aircraft working
drawings.

33, 34, 35, Aircraft Working Drawings: Design
Problem = designing and drawing a hydraulic
check valve.

36, 37, 38, 39. Aircraft Working Drawings: Aircraft
master layout = layout inboard, plan and aft view
of wing section; layout plan and aft view of
fuselage, determine intersection; develop wing
tip section,

40. Charts and Graphs: Theory and Principles of
technical charts: rectilinear, Log, Semi- log, polar,
and trilinear charts,

41. Charts and Graphs: Theory and Principles of
Presentation charts: organizational, route, bar,
pie, pictorial charts,

42, 43. Fina! Examination: Drawing techniques,
Methods of portrayal, Descriptive geometry,
Technical practices, Aircraft working drawings,
Charts and Graphs.

Each period in the course is conducted under a
rigid time table, and instructor conferences are held
prior to each meeting with the cadets. Frequent use
use is made of selected audio~visual materials such as
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Vu-graph transparencies, films, charts, and in addition
to the use of a well-known drawing text, two supporiing
pamphlets have been prepared by the Department. One
pertains to descriptive geometry, and the other is con-
cerned with aircraft working drawings.

A validation program was introduced during the
summer of 1957 in which entering cadets with prior col-
lege Engineering Drawing and Descriptive Geometry were
given a modified final~type examination soon after their
arrival at the Academy. The twenty-one cadets who
demonstrated proficiency were given credit for the
Engineering Drawing course and permitted to participate
in the curriculum enrichment program. The objective of
this program is to offer the cadets learhing-experiences
beyond those of the prescribed curriculum.  After the
first 14 periods of the regular course, those cadets with -
the highest grades were put into an advanced Engineer-
ing Drawing class. The advanced work while completing
the phases of the regular course at an accelerated rate,
contains in addition two periods of perspective drawing
and more "design™ type work in the Aircraft Drawings

Every effort is made to integrate the Engineering
Drawing problems with the subject matter of other
Departments at the Academy. Particular success has
been achieved in the Charts and Graphs portion of the
course. Actual experimental data acquired from the
Physics and Chemistry Departments have been utilized
in the preparation of the problems in this area.

In review of our objectives, it is clear that we are
not attempting to produce draftsmen. In the course pre-
sented, we can only expect to reach a reasonable ievel
of skill among the cadets. We are attempting to give
the cadet a practical and useful means of communication
It is anticipated that Senior year courses will channel
his communicative skills and abilities into creative
design work. Comments and criticisms by readers of the
Journal of Engineering Graphics are sincerely solicited

phase.

and encouraged. Samples of our course materials and
pamphlets may be obtained upon request.

The ability to express himself effectively and to
communicate with others is an essential element in a
military leader. It is in these areas that the Engineer-
Drawing course directly supports the Academy mission.

TENTATIVE SLATE OF CANDIDATES FOR OFFICES OF THE DIVISION, 195960

The Nominating Committee of the Engineering
Graphics Division met at Berkeley, California and
selected the following candidates for the offices
indicated.

VICE-CHAIRMAN:
irwin Wladaver, New York University
James Blackman, University of Nebraska

SECRETARY TREASURER:
Edward M. Griswold, The Cooper Union
Hugh P. Ackert, University of Notre Dame

EDITOR OF GRAPHIC SCIENCE PAGE:
Edwin W. Jacunski, University of Florida
B. F, K. Mullins, A and M College of Texas

CRCULATING MANAGER OF JCURNAL OF
ENGINEERING GRAPHICS:
Albert 5. Palmeriee, University of Kansas

Robert D. LaRue, Colorado State University

MEMBER OF THE EXECUTIVE COMMITTEE:
Lloyd B. Christenson, Missouri School of Mines
Ralph M. Coleman, Texas Western

Additional candidates may be nominated by
petifion. A petition shauld be signed by ten members
of the Engineering Graphics Division. The candidate
must have expressed his willingness to accept office if
elected. Such petitions for nominations should reach
T. T. Aakhus, University of Nebraska, Lincoln, by the
opening of the Mid-Winter Meeting in January 1959,

Nominating Committee
Marilyn J. Wolff
Kerby Backus
ivan Hill
william Street
T. T. Aakhus, Chairman
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OFFICERS AND COMMITTEES - 1958-59
DIVISION OF ENGINEERING GRAPHICS, ASEE

OFFICERS:
Chairman: J. S. Rising, lowa State College.
Vice-Chairman: Al Jorgensen, University of
Pennsylvania
Secretary-Treasurer: Irwin Wladaver, New York
University

COMMITTEES:
Executive Committee:
J. 5. Rising, lowa State College
Al Jorgensen, University of Pennsylvania
frwin Wiadaver, New York University
W. J. Luzadder, Purdue University, Past Chairman
Jasper Gerardi, University Detroit, Member Council
(2 years)
C. J. Vierck, The Ohio State University (1 year)
J. H. Porsch, Purdue University (2 years)
M. McNeary, University of Maine (3 years)
B. L. Wellman, Worcester Polytechnic (4 years)
Earl D. Black, General Motors Institute (5 years)
B. H. Hammond, U. 5. Military Academy (1 year)
W. L. Shick, University of Hlinois (3 years)
A. P. McDonald, Rice Institute (2 years)
E. M. Griswold, The Cooper Union (1 year)

Representative to General Council, ASEE
Jasper Gerardi, University of Detroit

Committee on Publications
Journal of Engineering Graphics:
Editor: W. L. Shick, University of {llinois
Advertising Manager: A. P. McDonald,
Rice Institute
Circulation Manager and Treasurer:
E. M. Griswold, The Cooper Union

Graphic Science Section, Journal of Engineering
Education:
Editor: R. H. Hammond, United States Military
Academy

Committee on Policy
Warren J. Luzadder, Purdue University, Chairman
Jasper Gerardi, University of Detroit
Frank A. Heacock, Princeton University
Randolph P. Hoelscher, University of Illinois
William E. Street, A and M College of Texas

Committee on Nominations
Theodore T. Aakhus, University of Nebraska,
Chairman
William E, Street, A and M College of Texas
ivan L. Hill, Hlinois Institute of Technology

Kerby D. Backus, The Rice Institute
Marily J. Wolff, University of Wisconsin, Milwaukee

Committee on Special Awards
William E. Street, A and M College of Texas
Chairman
Ivan L. Hill, lllinois Institute of Technology
Warren J. Luzadder, Purdue University

Committee on Aims, Scope, and Status of
Engineering Graphics
Matthew McMNeary, University of Maine, Chairman
James $. Bldckman, University of Nebraska
Carson P, Buck, Syracuse University
Jerry S. Dobrovolny, University of Hlinois
Jasper Gerardi, University of Detroit
Albert Jorgensen, University of Pennsylvania
Eugene G. Pare', Washington State University
B. Leighton Wellman, Worcester Polytechnic
Institute

Commitiee on Future Development
(Engineering Graphics in 1965-70)
Carson P. Buck, Syracuse University, Chairman
Frank J. Burns, Newark College of Engineering
Ralph E. Lewis, Duke University
Austin G. Loveless, Utah State University
Joseph W. McCutchan, University of California,
Los Angeles
Elman A. Morrow, Wiiliam Jewell College
Kevin B. O'Callahan, University of Buffalo
Marilyn J. Wolff, University of Wisconsin,
Milwaukee

Committee on Industrial Relations

Ralph S. Patfenbarger, Ohio State University,
Chairman

Melvin L. Betterley, State University of lowa

Earl D. Black, General Mators Institute

C. Albro Newton, University of Tennessee

John E. Pearson, University of Illinois

L. R. Schruben, University of Southern Califomia

William E. Street, A and M College of Texas

B. Leighton Wellman, Worcester Polytechnic
Institute

Committee on Research and Publications

Charles J. Vierck, The Ohio State University,
Chairman

Steven A. Coons, Massachusetts Institute of
Technology

Frank A. Heacock, Princeton University

Herman C. Hesse, Valparaiso University

Wayne L. Shick, University of tilinois
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Committee on Nomography

J. Norman Armnold, Purdue University, Chalrman

M. W, Almfeldt, lowa State College

Douglas P. Adams, Massachusetts Institute of
Technology

Richard A. Huzarski, University of New Mexico

Alexander S. Levens, University of California

Jacob H. Sarver, University of Cincinnati

Committee for Descriptive Geometry Award

Douglas P. Adams, Massachusetts Institute of
Technology, Chairman

Jerry S. Dobrovolny, University of 1llinois

tvan L. Hill, Hlinois Institute of Technology

Committee on Teaching Techniques

Hugh P. Ackert, Notre Dame University, Chairman
Carl A. Arnbal, lowa State College

Amogene F. DeVaney, Amarillo College

Clarence E. Douglass, University of Washington
Kermit R, Gulden, Rensselaer Polytechnic Institute
Elizabeth A. Kelso, University of Maine

Robert B. LaRue, Colorado State University

Elmer E, Petty, Milwaukee School of Engineering
Oliver M. Stone, Case Institute of Technology

Committee on Bibliography

Samuel E. Shapiro, University of Hlinois,
Chicage, Chaiman

Robert G. Arnold, University of Wyoming

Wallis 1. DeSpain, El Camino College

Theodore Dolan, lllinois Institute of Technology
Robert L. Hang, Ohio State University
Gerald W. Walsh, Syracuse University

Committee on Display of Student Work

Webster M. Christman, University )
of Wisconsin, Milwaukee ). Co-chai

Minor C. Hawk, Carnegie ) omchatrmen
Institute of Technology }

Norwood E. Baughman, Rose Polytechnic Institute

Herman L. Henry, Louisiana Polytechnic [nstitute

Archie V. Hillery, Ohio Northern University

Frank V. Zozzora, University of Delaware

Committee on Display of Instruments, Materials,

and Reproduction Processes

Herbert T. Jenkins, University )
of Michigan ) .

Bernard Luterancik, University ) ° Co-chairmen
of Pittsburgh )

Mary F. Blade, The Cooper Union

Richard H. Crawford, University of Colorado

Chester Foster, Michigan College of Mining and
Technology

C. Wallace Reynolds, California State Polytechnic
College

Committee on Elections

Albert Jorgensen, University of Pennsylvania,
Chairman

Charles L. Bachman, Drexel Institute of Technology

Horace W. Blakeslee, Drexel Institute of Technology

More than 100 adoptions

o

in this -- the third year

on the national market!

Three Sets of Workbooks Ready Now

{and the fourth set ready next March)

PROBLEMS IN ENGINEERING DRAWING

(Series A, Series B, Series C)

PROBLEMS IN ENGINEERING GEOMETRY

(Series No. 1, Series Mo. 2, Series No. 3)

By: R. P. Hoelscher, Clifford Springer and other Senior Members of the General Engineering
Department steff, University of lliinois.

The problems offer well-balanced coverage of the
wmaterial in the two courses and they have already
been ried and tested in the class room. Solutions to
the problems in the Geomelry Workbooks are avail-
able free to instructors.

Geometry Workbooks measure 814 x i1 inches and
the Drawing Workbooks measure 94 x 11 inches and
consist of about 80 pages. All the necessary material
is included—ledger paper, coordinate paper and vel-

lum—and the stock is a good quality which will take
ink and withstand erasure,

Each sheet is entiraly self-confained, including text
assignment, problem layout and problem specifications.
The student needs nothing but the printed sheet to
wark from. There is a new type binding for easy tear
out. The workbooks are priced wnusually low—only
$2.75 for the Geometry Workbooks and $3 for the
Dna\;ing Workbooks. All Series of both books are in
stock,

Ask for on-approval copies or order from

10-12 CHESTER STREET

STIPES PUBLISHING CO.

CHAMPAIGN, ILLINOIS



———=RONALD TEXTBOOKS

THIS TEXTBOCK, combining the pictorial approach with the
direct method, provides a 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 more complicated combinations. Special emphasis
is placed on vectors and their use in finding stresses in

THIS PRACTICAL WORKBOOK contains a wide selection
of theoretical and applied problems 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, quicker

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

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-

Other books by WILLIAM WIRT TURNER

Basic Problems in Engineering Drawing

102 sheets, 8%x 11. Including directions for student use,
74 sheeis of problem layouts and illustrations, 7 sheets
each of practice and tracing paper. Packaged in en-
velope. Revised Edition. Teacher’s Manual available.

Freehand Sketching for Engineers

97 sheets, 8% x 11, Including directions for student use.
55 sheets of problem layouts and illustrations, 9 prac-
tice sheets. Packaged in envelope. Teacher’s Manual
available.

DBSEHMW@ G&N‘I‘EHE’Y—-A Pictorial Approach

HAROLD BARTLETT HOWE, Rensselaer Polytechnic Instituto

planar and non-coplanar structures and for the representation
of moments. Throughout the text, theories are applied to
the solution of practicel problems. All projects are complete
with drawings and explanations, on single or facing pages.
“Well wrilten— covers the subject I a very satisfactory
manner.”—C. H. SPRINGER, University of Illinois.

328 iils, 332 pages

Problems for Descriptive Geometry

also by HAROLD BARTLETT HOWE

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, 9% x 11, with directions
for student use.

Integrated Problems in Engineering
Drawing and Descriptive Geometry

WILLIAM WIRT TURNER

presented, followed by the various phases of drawing'in their
natural sequence, Containg 83 problem layouts and 16 prac-
tice sheets, 84 x 11, with clear instructious.

Teacher's Manual available.

Basic Engineering Drawing

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

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

863 ills. 26 tables 669 peges

Projection Drawing for Architects

55 ills., 107 pp. Teacher’s Manual available.

Shades and Shadows

Their Use in Architectural Rendering
95 ills., 115 pp. Work sheets, 13x 17,

Simplified Perspective

98 figures, iils., 236 pp. Teacher’s Manual available.




Drafting Machines and
Drawing Instruments

Features of YEMCO standard drafting machines include auvfomatic:
15-degree setting and free rofation, tight steel bands for accurate
parallel motion, resilient scale chucks to insure firm grip, flexible
and speedy free movement, a completely reversible elbow, cenfrally-
positioned skid button, and the exclusive VEMCO Versatilt to provide
easy floating mation on tilied boards. Arm lengths are 24" (board
size 36" x 60"), 30" (board size 42’ x 84"}, and 36" (board size
48" x 96").

American made YVEMCO compasses are produced by modern manu-
facturing processes, which permit the use of durable steels not found
in hand-made insiruments. VEMCO Open-Truss construction gives
strength, rigidity and light weight. The YVEMCO guarantee is the
strongest and best guarantee offered by any drawing instrument
manufacturer.

The VEMCO “3300" Drafting Machine
A smaller drafting machine, with big drafter feafures
Automatic indexing, with canvenient operation, and full circle base line setting are
featured on the YEMCO *'3300°'. This smaller draofting machine is ideal for -student
use, or for detail work. If will accept standard scales, and has a full size handle,

steel band covers, and the VEMCO coin-slotied brake. Suvitable for boards up fo
24" x 36", length of arm is 16" List price, $66.00.

Depqrfmenf D

UWhete for complete

V. & E. Manufacturing Co.

P.O. Box 250-M . Pasadena, Calif.

ILLUSTRATED

VYEMCO stondard
drafting mochine
with Versatilt for
easy flooting motion
on inclined boards.

VEMCO Compasses
Passthe “TwistTest”

Here is a simple, effective test to
show whether or not a compass has
the strength and rigidity necessary
for the '"heavy-duty” demands of
modern drafting-room practice. Draw
black circles one-half inch in diame-
ter with hard lead in compass, apply-
ing heavy twisting pressure. The legs
must not twist. Precision made VEMCQO
compasses pass this test perfectly,
because of their weided steel con-
struction, and unique “OPEN-TRUSS"”
design.
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Sppli‘es this need with ...

o - ﬁ,@mq,4435
Non-Waterproef Black Waterproof Acetate Black

Removable from plastic

Waterproof on plastic
film by water.

film and water-repelient
drafting surfaces.




AVAILABLE

ITALS of

By CHARLES H. THOMPSON,
Associofe Professor and Heod of the Drafting and Design Department of the Technical Instituie,

College of Engineering, Oklahoma State University.

Offers complete coverage . . .

Although many books relating to pipe in its various
uses have been published, very little consideration has
been given to drafting in relation to pipe work. Many
drafting texts touch on the subject, but for the reader
who desires to specialize, more complete treatment is
necessary. FUNDAMENTALS of PIPE DRAFTING is
designed to fill that need.

The book is intended for readers with a background
in mechanical drawing who wish to develop the tools
of pipe drafting. Although the author omits reference
to theories and formulas of interest only to engineers,
he does discuss and illustrate typical types of valves
in sufficient detail to provide the reader with an under-

standing of their working principles and applications,

Reading material is brief and simple. Only that
subject matter is introduced which applies to the
problems to be solved. The work covered is designed
to enable the reader to be immediately useful as a
piping draftsman after successfully completing the

problems in the text.

1958 Approx. 80 pages Hius.

Prob. $3.50

CONTENTS

Introduction

Piping Symbols

Methods of Representing
Piping Symbols

Diagram Drawing

Controls

Pipe and Pipe Fittings

Send for an examination copy

, ine.

Specification of Parts

General Arrangement and
Diagram Drawings

Detail Drawing

Appendix: The Language
of Piping

Index

440 Fourth Avenue, New York 16, N. Y.



BY WARREN J. LUZADDER, PURDUE UNIVERSITY

FEATURES YOU'LL WANT TO NOTE:

Specifically slanted towards an understand-
ing of communication drawings and to the
use of graphical methods employed by en-
gineers in design and development work,
rather than towdards the preporation of draw-
ings by persons expecting to devote much of
their lifetime comparing drawings for use in
the shop

@ Stresses the solution of engineering problems

& Includes thorough coverage of basic descrip-
tive geometry, vector geometry and the geo-
metry for the conmstruction of engineering
charts

Integrates descriptive geometry material
with projection so thai neither stands out as
a separate entity

¢ Easily suitable for one semester course

¢ Momy problems and illusirations show and
use the new two-place decimal system for
dimensioning

Not a revision of FUNDAMENTALS OF EN-
GINEERING DRAWING, 3rd —but a new
book

Tables in Appendix based on the latest ASA
standards such as the new standard for
cylindrical fits as given in ASA.

'FOR ENGINEERS

Pub. February 587 pp. 6" x 8"  Text list $6.50

For an approval copy, write BOX 903

PRENTICE-HALL., Inc.

Englewood Cliffs, New Jersey



