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The eatlier editions of this text have been widely acclaimed as a general class
text, reference book, and home study book on technical drawing. You will find
in the new third edition, which conscientiously incorporates many of the sug-
gesiions,"big and little, offered by teachers all over the country, a new polish
and a higher degree of accuracy in regard to detajls than ever before.

Revised . . . The entire book has been gone over to bring it
into exact- agreement with the new American Standard
Drawing and Drafting Room Practice (ASA Z14.1-1946).
In addition this standard is reproduced in its entirety in

_the Appendix. .-

~ Rewritten . . Approximately 25% of the text matter has ;
~ been completely rewritten. Fuller, simplified and mote de-

tailed explanations have been added in every chapter.

New. Llustrations . . . The new edition contains about
100 new drawings and about 100 of. the present illustrations

have been redrawn and enlarged, thus doing away with
“eye-killers.” -
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New Problems . . . All problem layouts have been changed
to agree with the American Standard size of 11" x 17 or
‘815" x 11”. There are many new and better problems
throughout with 50% more auxiliary view problems and
almost twice as many new sectioning problems with- emphasis
~on the more advanced type of problem.

" New Material . . . Many new articles have been added on

‘dimensioning, almost trebling this section. A complétely

new article on “Axonomettic Projection by the Method of |

Intersections™ has been added on the relatively new develop-
ment in the field, presenting it from a new and simplified
approach which makes trimetric drawing about as easy as
isometric drawing. A wealth of information has been added
in a new section on Shop Processes.
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WELCOME TO SEATTLE

Professcr Frenk M, Warner
University of Washington

The faculty of the University of Washinghon ere
locking forward to the opportunity of being host to
the members of the Drawing Division of the A.3,E.E.

We extend to you a most hearty welcome and are plam-
ning on showing you a wenderful time. You will enjoy
our Pacific Northwest, our elty of 8eattle, our
cempus, our convention program and the meeting with
old and new friends. DPlan to eome znd to combine
educational inspiration with a wondsrful vaecation trip,

Seattle, the "Queen City of the Pacific North-
west", and home of the University of Weshington, is
located on the inlend waters of Fuget Sound and is
easily accessible by train, air, bus or ship, Tt is
the c¢losest major Pacific Cozst city to Chieago,
New York, to Alaska and to the Orient,

Seattle is served by four transcontinental rail-
roads; the Great Neorthern, the Northern Pacific, the
Union Paeciflc mnd the Chicago-1ilwaukee-5t,Paul and
Pacific, Two Canadisn transeontinentsl lines conmect
directly with Seattls from Vancouver by Cenedian
Pacilic Steamship or by rail,

Eeeping irn atep with the most progressive cities,
Senttle boasts two major first-class alrports--Boeing
Field end the Seattle-Tacoma airport, one of the most
beautiful and modern fields in the country. Nine
scheduled and ten nom-scheduled airlines servs Seattle
regularly.

The Pecific Tomst Highwsy, U.S, 99, and the main
Eost-fest highway over the Cascede Mountains, U.S.10,
pass direotly through Seattle. An excellent system of
country and state paved roads radiate from the city
with auto ferries comnecting with the Olympic Penin-
suls and the Ceast Wighway, U.S. 101.

Built around Elliott Bay, Leke Union and Lake
Washington, Seattls has both salt and fresh watsr
harbors. The outer salt water harbor on Elliott Bay
hes an area of about six square miles; while the in-

. mer or fresh water harbor, consisbing of two lakes, is
comnected to the outer harbor by an eight mile Ship
cenal and by the Govermment Looks, second in size only
to those of the Panams Canal,

Lying prineipally between the Selt wster of Puget
Sound and the fresh water of Lake Washington, Seattle
locks west to the Olympie Mountains and esst to the
Cascade Range, both snoweapped the major part of the

year. The Olympics, e portion of the coastal range,
rise in & broad mass of peaks to 7915 fest and are
surrounded by one of the few remaining virgin forests
of the nation. The Cascades ars em unbroken Northe
Scuth ridge presenting as rugged terrain as will be’
found anywhere. Mount Remier, third highsst pesak in
the United States, dominates the scene with en alti-
tude of 14,408 feet and has fourteen glaciers on its
slopes. .

Protected against cold air flows from the in-
terior by the towering Cascades, the climate of-
Seattle is influenced by the Pacific Decean breszes
and tempered by the Japanese current. Temperatures
vary betwsen aversge minimum of 35 degrees in the
winter and 74 degrees during the summer months, A
healthful climate is one of Seabtle's drawing points.,

Bountifully endowed by nature, Seattle has
capitalized on its advantages to crests a oity of .
pleasant living. TUnlike so many parts of the United
Stetes, here the sports enthusiast is reguired to
travel only the shortest distences to fing salmon and
trout fishing, swimming, cruising, sail-boating, )
golfing or relaxation in a theater of lakes snd
mountains, There are over four humdred lakes Jjust in’
our county. : :

The ninth largest state university in the country’ -
the University of Washington is situated on a 600-acre -
cempus, with a shore line of more them a mile on lLeke
Washingbon and a quartsr of a mile on Lake Union.
¥early 100 buildings, valued at over $50,009,000;. are .
available for classroom and administration: werk; -Over’

800 full-time faculty members instrust a student body .

which totalled 16,380 in the fall quarter 1949;

The College of Engineering was founded at the = -
University in 1898 and now ranks sécond only to the o
College of Business Administration in enrollment in.
professional schools. Esech guarter over 200 gtidents -
ars instructod in eight departments of bhgineering. .
Five buildings, including two new stiuchurss for elvil.
and electrical engineering, provide exogllent fasili=
ties for instruction., Parts of several other build-
ings ars also used for enginsering training, .

This will give you & little idea of cur.: country:
end our campus., We feel that you will want to see
all this for yourselves. Took to ths west and you:
will dresm sbout the west long after you return home.

AMERICAN SOCIETY FOR ENGINEERING EDUCATION
ENGINEERING DRAWING DIVISION

Annual Meeting

University of Washington, Seattle, Washington
Juns 19-23, 1950

PROGRAM

Mondmy, June 1%, 1950 - $:00 - 12:00 Registration and
Open House Conference - 2:00 P.M,

Room = 0, W. Potter, University of Minnesota, presiding

1. A course for the Training of Tedchers of_'_f
Engineering, Drawing., sl
H, R, Skamser, Michigen State Collegs
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2. (Coordinated Drawing end Engineering Problem
Oouraes for Freshmen .
H. Boshmer snd C. E. Douglas
Tniversity of Washington

%. The Use of the Principles of Engineering
in the Organization and Operation of the
Drawing Department
Sound Tilm: Shape Deseription
Justus Rising, Purdue University

Executive Committee Mesting - Dinner 6:30 F.M.

Tuesday, June 20, 1950
Oonference - 10:00 AM. Room
0, W. Pobter, Unlversity of Mimmesots, presiding

1, Lighting in the Drafting Room
Walter E. Potter, District Engineer
Generel Electric Company
Portlend, Oregon

2. Functional Layout and Design in Aireraft
Clyde Chaffins
Boeing Aireraft Co.

%, Menufacture of German Drawing Instruments
Frenk Oppenheimer
Gramercy Import Co., Inc.

Tuncheon - 12:30 P.M,
0, W. Potter, University of Mimnesota, presiding

Business meeting: Publicabtion Board, Executive
Committee, T-Square Page, Z-14 Committee, Advanced
Graphics Committee, Committee on Teaching Aids,
Bibliography Committes, Commitbtes on Drewing Instru-
ments, Election Committee end discussion.

Conference, 2:00 P.M,, Room
0. W. Pokter, University of Minnesotsa, presiding

1. Reasons for the sequence in teaching drawing
at the University of Southern C¢alifornia
L. R. Shruben, University of Southern
California

2. Graphics in Research
A. S. levens, University of California
(Berkeley)

3, Making the lettering Practice more
interesting
Barl Q. Willey, Oregon Stete College

Wodnesday, June 21, 1880 -~ 6:30 P.M.

Annugl Dinner - Room

0. W. Potter, University of Minnessta, presiding
Speaker: E. H. Adams, University of Washington
Subject: "Reeding for Fun".

Thursday, June 22, 15850
Plant Visitation

ENGINEERING DRAWING DIVISION OBJECTIVES

Professor F., G. Higbee
University of Iowa

The Division of Fngineering Drawing may, without
being either complacent of golf-lauditory, lock back
upon its twenty soms years of existence with pride.

We have originated and pioneered the division
iden in the parent society. We have established--
out of very rarified financiel air indeed--a Journel
of Engineering Drawing and have made it a success
professionally aund financially. We have proved that
& mid-year meeting is worthwhile and importent, We
have had end shall continue to have an effective in-
fluence on the standardization of the graphle language.
Perhaps most important of all is the warm professional
emd personal regard which has grown up among our mel-
bership through these many years of assoclation; the
reaffirmetion of our belief and conviection in the im-
pértance of our work; the spirit of devotion to the
task to which we have dedicated ourselves,

At times during our divisien meebtings, and as I
have reflected on the work of the division, the
thought has come to me "Are we, &s & division, ex-

. ploring enough? Are there elements about our work we
“qre overlooking? Are there directions toward which
iy have not yet taken the long locok?

_ 3:f\Al1ow'me to illustrate wvery briefly by a few
it and diseonmected idees.

far =8 I kmow the division has never taken
?_under consideration the problem of recruit-
sweloping teachers of enginesring drawing.

For years L have 1istened to diseussions sboub
the best atyle and form of lettering to use on engi-
neering drawings, So far es I lmow no one has ever
taken a serlous enough interest in this matter to in-
vestigate it scientifically.

The problem of “teaching by blackboard illustra-
tion is of almost daily oeccurance., Has sny study ever
been made to adopt daylight projection devices so thet
e quicker, e hetter, and » more spplied job may Dbe
dons in the teaching of dimensioning for example?

A quick survey of current text books on engineer-
ing subjects and of technical perlodicals will revesal
the unfortunate faot that the illustrations and draw-
ings are not in conformity with cur teaching or our
stendards. Is this situation onse in which the divi-
sion should take a stend?

T em not suggesting toples for a paper bafore one
of our division conferences. I am reising a question
about the lack of systematic inquiry into those ele-
ments of our work which mey be overlooked unless, &5 a
division, we provide organizational faoilities both
for & review of our problems and for the cataloguing
of inquiries of purposeful character.

Teaching, research, and gervice are sll elements
of our divisional job. Cerbeinly the horizon advances
as we advance. We might well take the long view now
and decide upon what elements of our profession need
divisional attention snd decide in what mazmer such
sttention may be sscured.
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GOOD OL’ JOE DOAKS

Professor Harold P, Skamser
Michigan State College

. TWhat ever happened to good olt Joe? He looked
1like he might turn out to be a pretty good man, but he
seemed to fizzle out. Joe seemed eager and interested
et first, and because he had made a pretty good record
scholastically, we had high hopes for him. Joe had
started out like n house afire, but then the nevelty
wore off and pressure decreased, snd Joe just appeared
te let down. Even then, he thought he was getting by
all right, but Joe didn't really learn "the tricks of
the trade" as he supposed., Ie Just learned how to get
by.

Well, what about Joe Doaks? What about his being
bored by teaching the same courss or two over and over
again? Does he get a chence to work into an advenced
course occgsionally? Should hse?

What about the impression he has that all we nesd
to worry about is to see that he and the sbudents get
through the term, and finish up the plates; no more,
no lesst

During the first years of teaching, Joe made some
inguiries in the department to try to find out how to
tsach. One professor told him, "Make them dig it out.
Weit until they ask you, before you tell them eny-
thing. From the general tong of the conversation, Joe
got the idea that, if they don't aslk, they don't
really want to know end don't deserve any help anyhow,
He soon picked up the idea that "Get 'em young, treat
'em rough, and tell 'em nothing" was the educabional
iderl in his school,

The second man that Jos talked to told him +thet
ehgineering school was nothing but = series of
hurdles; the higher, more difficult and mors numerous
the hurdles, the better. Especially, if the students
sesm to be doing too well or getting too high grades,
Jjust be tougher on them,

Another instructor with a vory fine background of
industriel eaperience told Joe that Engineering Educa-
tion was just a contest between the students and the
faculty. You try to knock them down (scholastically)
or keep them down mnd they fight back.

Many of Joe's engineering colleagues pooh-poohed
the idea of getting any training in technigues of
successful teaching. There is an attitude that those
in Fducation don't know snything, they can't agree on
anything, and their entire program is Just & lot of
superficlal, vague peneralities which ars not practi-
cal or useful anyhow, I suppose that they assumed
that no one in the past had ever figured out any bet-
ter ways to do things and that they themselves were
Jjust naturally excellent teachers. It is m little
like assuming that you could mske all the inventions
and discoveries just as well by yourself; that you
never need to depend upon the brains, genius, and
past efforts of others.

Joe had learned =11 his psychology in that great
school of "Experience™, and no one had ever even

hinted to him that an ingtructor might need a rudi-
mentary imowledge of some praotical psychelogy in his
teaching. Later on, Joe adopted the philescphy which
he thought some of the older men had; "Anyons teaching
in sny other field doesn't have much of anything that
could possibly be worthwhile to an sngineering
instructor”. This was a suffiecient alibi for Jos., He
just skipped psychology; didn't need it anyhow,

What would you do after & series of encounters
like Joe had?

Almost eny successful teacher of experience will
assure you that there is a lot more to good teaching
than just going through the motions, the material,etc.
and putting the students through their peces. Poor
Jos wasn't even aware of many of the techniques of
good teaching.

Does Joe kmow much about some of the basic
principles of learning - repetition, spaced lesrning,
motivation, timing, ete., ad infinitum? Where oould
he have learnsd how to get the most across, in the
best menner? Was learning "how to teach" laft to pure
happenstance?

Joe has had little chance to learn the psychology
of people, of handling groups for maintaining the
maximum "urge to achievement" through inspiration,
good will, student responsibility, ete.

What training has Joe hed, to really make him a
master of the field of drawing? So often his tralning
is the usual bare minimum required of all engineering
students. A friend of mine, from one of the leading
schools and one of the top engineering drawing depart-
ments of ths ecountry, remarked to me recently, "Our
new men seem to Imow so little, actually, about ths
Tield of drawing". They did the required jobs 1n the
required goursés and that was the 1imit of it. Has

Jos had any spscific training in the art of teaching?: ::

It is also doubtful thet Joe has lesrmed how to -
grade drawings so as to be uniform, fair, accurste,
end to temch the most, How does he learn to use his
grading as & teaching teol and an incentive? Can he
use tests as a teeching tool, or is he even awars that
they are, or can be, used as such?

Will he know anything about organizing material,
or a course, or working out problems or tests suitable
for use? Does he make a lesson plan, or use -it? Can
he make a job enalysis in order to help him do a bet-
ter teaching job? To what extent does Joe kmow how to
select and use high quality wisual aids?

Does he have methods at his finger tips for im-
proving drafting technigues which he can pass along to
students at opportune moments? THas he any means at
his command to utilize or adjust for individual dif-
Terences? What kind of training, if any, does he have
which would prepare him to do these things?

(Continued om page 17)



HYSICISTS say a bolt of Iighi:ning occurs when a neg-
ative charge in the clouds and a positive charge in the
earth reach a spill-over point. Then almost as if feeling its way
blindly, an arm or tentacle of current probes its way earth-
ward; it touches, and a tremendous bursf of illumination

springs skyward.

Almost as if feeling its way blindly, the negative potential
that is the growing youngster reaches out for contact. If he is
fortunate, if he finds a good and positive potential in the teach-
er he has, then often it is as if a burst of light passes from
teacher to pupil. Then often the yolungster sees as if in a flash
of light the opportunity that life presents to him, the terms on

which the offer is made, how he may comply.

Perhaps here the analogy ends, for hereafter it is a task of
building such -perceptions into abiding standards and habits.
But the whole vital point is that the lad will build up habits
whether or no, habits that are good or bad depending on wheth-

"= there has been contact and illumination.

n the youngster first comes to drafting class, with what

will he be met . . . the negative potential of indif-

s repels . . . or the posifive potential of interest,

Photograph courtesy Weatinghouse Eleciric Corporation

enthusiasm and a concern for the finest? Will he be met with
an attitude that implies the tools of the work are not im-
portant .. . and, therefore, the work itself is unimportant? Or
will he be met by a recognition that these first tentative steps
do establish direction, that the only possible direction can be
utmost concern for the work and utmost concern for the fools
of that work? Inspiration never can be built on the shoddy and
the indifferent.

EUGENE DIETZGEN CO.
Chicago » New York » San Francisce ® New Orleans ¢ Los fingeles
Pittsburgh = Washington Philaaelphia ¢ Milwaukee
Declers in All Principal Cities

EVERYTHING FOR
DRAFTING AND SURVEYING
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ELIMINATION OF THE INTERMEDIATE VIEW IN AXONOMETRICS
BY DIRECT PROJECTION"

Professor R. 0. Loving
Illinois Imstitute of Techneclogy

Tt is not, of course, e new conception that true
axoaometric projections cen be secured by elther of
our two old stemdbys in Descriptive Geometry, auxil-
iary views and revelution. We have long known that
if, for instence we view any object, such as Fig. 1,
in g directiocn parallel to s diagonal of =& cube, the
resulting auxiliary view is a true isometric projee-
tion, Viewing the ohject in some other obligue direc-
tion produces sither s dimetric or trimetric.

l{sometric/

Fig. l. Isometric projection by successive
auxiliary views.

By two successive reveluticms (Fig. 2) we may
secure the same result -- an isometrie, dimetric, or
trimetric, depending on the direction of the diagonal
we choose to show as a point.

The objectlion to these methods, - which renders
them largely impractical for routine use - is that we

*#Copyright 1950, R, 0. Loving.

FEia

279 pey:
(Cntit G4

a'l OE horizonfal)
D~

Fig. 2. Isometric projection by successive
revolutions.

(isometric)

must construct two visws to secure one. The primary
auxiliary view in the first method and the first re-
volved view in the second method are "useless"
drudgery as far as the end product is concerned.

It is the purpose of this paper to discuss
metheds by which the drawing of these annoying inter-
mediate views may be eliminated.

PART T - ELIMINATING THE INTERMEDIATE VIEW IW THE
AUXZILIARY VIEW METHOD,**

Suppose we assume a rendom diagonal {0A, Fig. 3)
to be shown as a point, thus producing an axonometric
projection. Let us degsignate the angles which the two
views of OA make with herizontal {(on psper) as 4 and

as shown. Let us further assums two "reference
planes™, one, the [-plane, coineiding with the top
view of OA, snd the other, ths B—P].BI[B, coinciding
with the front view of CA. Line 04, is, then, the
line of intersection of these planes. Since our
auxiliary views are so constricted as to produce =
point view of 04, both these reference planes will be
made to appear as lines. The true angle & bebtween
them will be shown in the secondary euxillary view.

**¥The construction to follow, while discussed here in terms of its epplication to exonometrie projectien is
pctually & method for drawing any secondary euxiliary view without constructing a primary auxiliary. In techni-
cal drafting practics, however, this would probsbly be of little use, since machine parts requiring e secondary
auxiliary view usuelly require the primary suxiliary for clarity and for dimensioning purposes.
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Fig, 3. Construction of axonometric without a
complete primary auxiliary.

Sinece the twe planes will be in edge view, any
peint of the obJect may be directly lccated in the
secondary auxiliary view by its respective distances
from the d - and B-ple.nes, secured from the top snd ~
front views.

" In Fig. 3, peint B is eny convenient point in the
B ~-plane, used to establish the directicn of %he
B ~-plane in the secondary auxillary wiew. Point C is
ong corner not on either of the two reference planes,
located in the axonometric projection by distances
Dy end Dz, thus eliminating plotting it in the primary
suxiliary. When the remaining points of the cbjeot
are thus located, the axonometric drawing is com-
pleted,

In many illustrations it is probably more conven-
ient to re-orient the axonometric view until a more
conventional position on the paper is selected., In
Fig. 4 the situation of Fig. 3 has been repeated but
with the (I-plene vertical. The angle @ is set off
in, or tremsferred to, the new figure and the points
of the objeet - for example, point € again, and point
D - are located to complete the drawing.

Thus far, we have eliminated drawing a complete
primary auxiliary view; but we still have & rudiment-
ary successive auxiliery view process to follow in
order to establish the angle 8. This construction may
also be avoided.

In Fige. 5 a frontal line 0X, of any ccnvenient
length, is drawn perpendiculer to QA (the line of in-
tersection of the - end [3 -plenss) and to the B~
plane. Since the axonometric projection shows line 0A
a8 a point, line OX must appear in true length.

Hence, digtances D end R will locate point X in the
axonometric. The B -plene will then be at right
engles to line OX as shown.

Alternatively, a horizontal line OS may be drawn
perpendicular to the (§ ~pleme, Point 5 may then be
located in the axoncmetric as indiceted., The true

/—cx -FPlane (Vertical

e

g-Plars

o

"1 C

Fig. 4. The axonomet:ic completed with the
Q@ -plane re-oriented to vertical.

distance R] from point S to the B ~plane ig shown in

the front view and hence may be used to locate the
3 -plene in the axonometric as illustrated.

/—oz -Fane

R
o

oo’ 2
pigl

B

O

{Axonarmetric)

Fig. 5. Establishing @ without a primary
auxiliary. (Two methods shown.)

These constructions may be "reversed™ for desired
velues of @ and Q. For instence, xH may be mesumed
in the top view. In the axonometric the distence D
plus a perpendicular to the [-plene at point O
establishes the length R. This in turn is used to
find xF end, at right angles to ofx", and B-plane is
the front view., The alternats construction is re-
versed by mssuming peint S in the axonometric and then
f‘%nding sf, Ths (-plane passes at distance R from
5Y.

The geomelry of our construction is such thdt the
following formule may be derived for the angle & in
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terms of our essumed angles { snd [3 1 cos @ =

sin g sin (3.

Thus @ may be caloulated instead of constructed,
whioh should give us a more dependable method from the
stendpoint of accuracy, If much of this work were to
be required, a table might be computed., A very
‘abbrevieted ons is given as Table I, ’

TABIE I. VALUES OF @ FOR TYPICAL SELECTIONS OF O
AND i
Values of @ (or B)

vﬁﬁf 15° #0° 459 80° 750

(orB) 150 geo_10° 820-34r 79%-27r 77031 75°-31"
300 82°-z41 759-31¢ £39-18' 64°-20' 81°-7¢
45% 79%27t gg°-18' 60° 520-141 46°-551
600 779-31 649201 52°-14' 41°-251 3z0-14r
759 759-31' §19-7'  480-55' 33C-14' 21°%-¢7

T+t should be noted that the formula is symmetrical
‘with respect to L and [3 sc that 3t makes no difference
in the value of & which of the two angles is designated
as (L.

The combination of O = B = 45° gives a value of @
= §0°, isometrie projestion. {Compare this with Fig.
1), For @ = 45° end sny cther value of 3, the result
is dimetric projection. Other combinations give
sither dimetric or trimetric, Actually we are mnot
particularly concerned with the theoretical name of
our drawing. The method of construction is independent
of Tthe title.

Other conveniences in construction are possible.
In Fig. 6 values of Q = 75° and B = 30° wore melected,
meking @ = 6L -7'. The top and front views wers then
drawn (or thumb tamcked) in positioms such that the
sxoncmetris could be constructed by projection instead
of by transferred distances.

f

£=30 /

(Front View)

Fig, 6. Placing views for convenient projection.

Under some circumstances it may be more conven-
ient to rewrite the formula as:
. cos @
sind = T3y
This will give a table of the form shown as
Table II which allows & cholee of walues for 6 and
either of the two engles @ and (3, the other being
read from Table II.

TARLE II. VALUES OF & (OR[3) FOR SELECTICNS OF ©

MND B(orR )
Values of (or ('l)
Values
of ® 159 0@ 45° 60° 75°

15° - _ - e ap®
700 -m - - 900 83°-45"
48°% - -- 90° £49-441  47%-4
600 - g0° 45° z50-16' 319-10"
760  gp®  319-i0' 21C-z8r 179%-23* 159-33!

0Of course, all of the preceding discussion has
been based upon & particular series of suxiliary
views - & primery constructed from the top view and
then a secondary projected from the primary in the
usual wey. In Figs. 1, 3 and & the JQ~axis was drawm
upward to left in the top view and the (B-axis wes
drawn downward to left in the front view. This is
done merely hecmuse it happens to he & good direction
in which to view many objects drawn in conventional
front end top view arramgement. It should bs moted
before leaving this method, however, that other pos-
sible positions for the (-and B-—pla.nes will have the
arithmetical relations to the angle 8. TFor desired
different positions of the object, the views of Fig. 6
may be recriented to different (but s etrical)
positions with respeet to the (- =and [p-plenes, the
B-pla.ne may be drawn sloping downwerd to the right
instead of upward, =nd sc cn. See Fig. 7.

(Continued on page 24)

R

1
B=30
A

Fig. 7. A different orientation.
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FUNDAMENTALS OF ENGINEERING DRAWING, Revised

By WARREN J. LUZADDER, PURDUE UNIVERSITY

Every piece of instruction the student needs to make steady progress through a course in technical draw-
ing is in this comprehensive book. OYER A THOUSAND skilfully planned illustrations show all types of
drawing equipment and every step in executing every type of drawing.

This popular text is extremely valuable because:
@ FIRST: It explains EVERY SINGLE STEP in making EVERY kind of technical drawing.

© SECOND: These explanations are written in crystal-clear terms the student can easily understand, and
they are illustrated with graphic clarity that helps the student understand at once just HOW to
proceed.

@ THIRD: The entire book is skillfully and logically organized so the student ci» locate any piece of draw-
ing information within a few seconds. He soon learns to turn o it confidently whenever he needs further
enlightenment on any point whatsoever,

1948-1949 adoptions include: Stanford University, Massachusetts Institute of Technology, The Johns Hop-
kins University, University of Missouri, lowa State College, and others.

Published 1946 ® 623 Pages ® 6" x 9" ® 49 Problems on 69 Workshaets
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F. H. THOMPSON, UNIVERSITY OF CALIFORNIA (BERKELEY)

Most of the worksheets in this volume are in the form of partial layouts. In basic drawing courses they
make possible the presentation of the maximum amount of subject matter within a limited time. With lay-
outs partly completed the student obtains a greater variety of experiences, because he need not copy those
portions with which he is aiready familiar.

Some of the problems in this set are to be solved by means of freehand sketches: others, though prepared
for solution with drafting instruments, may be satisfactorily treated as sketches, and will thus provide train-
ing in projection and reading of drawings with a minimum expenditure of time.

In conformity with modern industrial practice, many of the layouts are printed on tracing vellum. A few
of the lettering exercises are printed on paper that is suitable for either ink or pencil. The insfructor who
prefers heavier drawing paper will find problems prep ared on this medium.

Published 19446 ® 69 Worksheats @ 804" x 11"
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AN INTRODUCTION TO PRODUCTION ILLUSTRATION

Professor Harcld G. Kinner
Rencselaer Polytechnic Institute

Production Tllustration is now being taught in a
number of technicsl schools, The prerequisites and
contents of the courses vary greatly, as well as the
emphasis given to certain phases of the work.

In this article we will look into the reasons
which justify giving such a course, with a little
thought on the work to be covered. When one considers
the amount of lebor. required to produce any type of
rendered picture, in conbrast to orthographie projec-
tion, the value of such pictures must be great, if we
are to justify their existence in our already crowded
program.

We are all familiar with exploded drawings and
other similar representations used during ths war,
where inexperienced or seml-skilled help was used to
assemble various mecheanisms. Time did not permit the
training of help in the language of induastry which we
eall orthogrephic projection, Therefore Productlion
I1lustration with all of its time consuming werk saved
many hours sund dollars for industry.

Today with most industries back on & peance time
basis, producticon is largely for consumer use. The
meking of drewings for use in produsing goods is only
one phase of the work. Of equal, if not more impor-
tance, is the producticn of drawings to be used in
catalogues and other sales materiml, Articles must be
s0ld if industry is tc keep en going, The articles it-
self must not only be attractively designed, but ex-
pertly presented in pleture form. There may have been
a time when a machine or asn object that functioned
mechanically met all of the requirements, but that is
not true today. The mechenical side is only half of
the story. Any article today from fountain pens to
automobiles must have eye appeal as well as being
mechanieally sound, if it is to stay on the market
very long., We may go to the cormer drug store to pur-
chese a small article and find “that the carton or
wrapper 1s & better design than the article inside.
The customer sess the package, therefore eye appeal
is put on the cutside.

There are s number of Iinstences on record where
large firms have lost thousands, if not'millions of
dollars in sales ms well as the cost of producing new
models, because they introduced new mercheandise which
was poorly designed from the stendpoint of art. The
new design had poor proportions with little sye appeal
end ocecaslonally was downright repulsive to look at,
even though the product may have been exeellsnt
mechanieally.

Many engineering students have an attitude of in-
difference, often bordering on contempt for enything
approaching the fine arts, but it must be remembered
that art no longer is something to be leisurely viewed
on a Sunday afterncon in soms museum., Art is not
divoreed from everyday life. IT now has an
enonomic value, and is found in practiocally everything

With which we come in contact, Witness the trans-
formetion whioh hae teken place in the eppearance of

appliances and ell sorts of mechanicel gadgets. Muoh
of this designing has been done by industrial de-
signers, some having an engineering, and others an
architectural background on = combination of both.

In the October 31, 1949 issue of "Time" we read
that industry expects to spend five hundred milliom
dollars on design for appearsnces next year. Many of
these ideas will take form on the drawing beard. TWe,
as drawing teachers can not afford to ignore this fact.

Before some feel that I am trespassing in the
realm of industrial design, I would mdd that the line
between production illustration end industrial design
can not be closely drawn, Both fields employ many of
the same principles in their work. We might lock
briefly into several of theseé~ mnamely, form, composi-
tion, technigue and color.

To begin with, it is assumed that the course will
give & good foundation in the primeiples of perspec-
tive, ineluding ome, two and three polnt perspective,
as well as convenbtional short cuts so that the student
will be able %o draw a picture from any conceivable
point of view., T have in mind a background in per~
spective which goes well beyond the scope of the
average textbook on the subject. Other more elementary
types of picture drawlng such as isometric, cabinet
projection, eblique, etc, may be largely limited To
the drawing of small objects to be built in the shop.
Because of btheir distortion, they are not well suited
to the high class of work which we have in mind,

Getting back to elementary principles, composi-
tion, is sesential to all good work, whether it is the
leyout of a two dimensional drawing, a photegraph or
the design of an objedt using three dimensioms. A
composition is a harmonious arrengement of related
elements, one of which is the conter of interest and
dominates all others in importence.

Probably the first-principle of composition is
singularity of theme. The drewing should have omne
dominent festure which is the object or primcipal part
of the object which we wish to represent. Anything
else on the drawing should be subordinated to it, but
gontribute to it in = supporting way.

This prineiple is found in all fine arts, no mat-
tor whether we are talking about musie, architecture,
sculpture, literature or photography. In all great
musie there 1s one prineipal theme rumning through the
work. This one theme is dominent and eny lesser
themes or varistions are used only to support, enrich
and point the wey to the main theme. Anything which
does not reenforece the prinecipal theme has no placse in
the composition end omly detrmots from the work, Like-
wise, in all great architecture, we find our attention
foeused on a prominent doorway, or it may be a greoat
tower, There may be other towers designed in a similar
spirit, bub they will be subordinabed to the main
tower, They will emphasize and contribute to the
greatness of the central theme.
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Again, in photography we would not photograph a
landseape having equal amounts of forsground =and sky.
This would mske a line cubting through the center of
the picture, dividing the picture in half so that we
no longer have doeminence or singularity of theme in
our composition. We would never place a tree or a
pole In the center of the pleture which again would
divide 1% inbto equal parts. Our eye would then fiit
from one side to the other leaving us in a stats of
mental cenfusion, Agaln we would have no dominent
theme and no composition. There should be no gquestion
about the subject of the pieture or the purpese for
which it was made. We might go on indefinitely using
other fine arts, but the above examples should estab-
lish our case for singularity of theme or dominence.

Another phass of design is form or proportion,
Some one has stated that "& thing of beasuty is a Jjoy
forever.," Wost of us know that there are good pro-
portions and bad proportions, even if we do not know
why they are good or bad.

In matters of proportion, the ancient Greeks had
the highest development of the aesthetic sense of any
pecple who have ever lived. In their temples they
attempted to overcome optiecal illusions in their
search for perfection. They observsed that if the
ridge of a bullding were meds level, it would appesar
to seg in the middle, soc they made the center higher,
Likewiss, the cornice was crowned to & lesser degree
end the stylobate, as the stepped base was called, =
still smaller smount., Not only their buildings but
the smallest articles of* everyday living received art
attention,

Opticel illusions are corrected today in the de-
sign of smanll articles., For instance, a rectanguler
Jjewel box, or even a small soap box would seldom be
made with flat sides for they would appear concave.
Tou will usually find them made slightly convex. This
ils true of the.cutside shell on refrigerators and
other modsrn applisances,

Meny of the so-called classiec proportions used
by the Greeks were stimulating to the eye. Some con-
temporary designers speak of a design being satisfying.
Satisfying is not encugh in these days of stiff compe-
tition. In faot satisfying is & very unfortunate term
in modern design. A thing that is merely sabtisfying
never thrills anyone and will not stand the test of
time,

Heve you ever stood before a great piece of
architecture end felt its enobling and wuplifting
spirit? Have you ever listened to & symphony that
made thrills run up and down your spine, or any simi-
lar expsrience that seemed to lift you above yourself?
If you have, you know the kind of drawing that I am
speaking about. Remember the beautiful rendering, or
piece of merchandise, or perhaps an intricate automatic
mechine that you went back to look at aganin snd agein,
end when you saw i1t you Had difficulty teking your
eyes fram it. We can not hops to make every drawing
of this calibre, bubt it is an objeetive toward which
we should eim,

Most subjects that we tuke in school tend to get
awny from us unless we use them all the time. We for-
get formules, rules, etc, but in the field of design
it is different. By constantly observing, and drawing
comparisons, we enrich our experience whether we
actually draw ths objects or mot,

The thing that we do today that looks like per-
fection will seem ridiculous and stupid if we look at
it a few years from now. Only occasionally do we go
back to mn old drawing or composition made yeers ago
and marvel &t cur own ability. Neverthsless 1f our
drawing in produetion illustration is only satisfying,
it will never "ring the bell," We need a compogition
that will 1ift & men of f his feet. Our drawing should
create an irresistable sales appeal., We have all had
the experience of seeing something and not being
satisfied until we own 1t. Causing a man to desire
and buy something he doesnft actually need may not be
good economics, but I.am sure it is good salesmanship.

Many attempts have been made to analyze good de-
sign in order to formulate a saet of rules, but good
composition in the fleld of design ie not as easy to
teke apart as = machine or psrhaps a chemical composi-
tion., The snclents knew that dividing & line in half
did no%t cut it into its most pleasing proportions,
alsc making the division near one end wss not much
better. Many designers used what was lkrown as the
"Divine Proportion,” in which the shorter part of the
line was to the greater, as the greater was to the
ontire length. In other words we have a ratio 1 to
1.618 which incidentally makes a very pleasing rect-
engle when these proportions are used as 1ts sides.
It is often referred to as the "Golden Rectangle."

Even a noviee at proportions can see that a rect-
angle that is nearly square, say 5" by 52" or 6 is
bad design. (When nearly square, it might better bs
gguare.) If we make the length fifty percent longer
than the width we have a much mors pleasing rectangle,
or if we make it 5" by 8" which is approximately 1 to

1,618, it is still more attrametive, This ratio occurs

many places in ngtures but time will not permit going
into that in this artielse.

We are not alweys sble to control the shape of
the rectangle we ars using. If a vertleal rectangle
appears too wide, we mey resort to the architect's
trick of adding a few vertiesl lines which will tend
to make the reotangle appesr narrower. However, too
many vertical lines would have the opposite effect and
make the rectangle appear wider. This is only ons of
the numercus methods designers use constantly in get-
ting desired effects with shapes which have to be
maintained.

Meny attempts have been mads to analyze the
system of design used by the Greeks. Some of their
most prominent esrchitectural monuments have bheen
messured many times. After changing these measurements
to decimels, scholars have attempted to apply some of
the so-called rules of design. In meny instances the
proportions have checked within several thousandths of
an inch. These errors could easily have been made in
measurement or in the original construction of the
building, When a large numbsr of proportions check so
closely, it does not seem that it could be a coinci-
dence., Either the Greeks used some module or formule
es a key to their designs or they had an unusual sense
of proportion. Some of the generzlly accepted rules
of design and proportion can be a great help in pro-
duction illustration. However, we should never try to
meke our composition fit a certalin rule, but having
the rules in ths back of our heads may help us over
many a rough spot end greatly improve our composition.
Engineers like to reduce something to an exact formula,

{Continued on page 31)
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THE RESULTANT OF COUPLES IN SPACE

Professor E. J. Marmo
University of Nebreska

There are many instances in deeling with problems
having to do with forces in space where it becomes
necessary to find the resultant of a system of couples
aoting in planes which interseet with each other.

Fig., 1 shows a pictorial possibility where a case of
this type might exist.

Cs

Fig. 1

The methematical solution for such a problem is
well established end it can be cbtalned in any
standard text in mechenics which deels with forces in
space, The graphical solution as outlined in the
following discussion has not been established and it
does offer a splendid opportunity for saving time and,
in ceses, can be used as a check on the more involved
and time comsuming mathematical solution.

To illustrate the graphical solution, comsider
the three couples which ars represented by the forces
shown in the top and fromt view of Fig. 2(a) on page
73, These couples might represent a conditien in
actual practice where both the magnitudes of the
couples and the direction of the planes in which each
couple lies is kmown, The condition might alsc be one
where neither the magnitudes of the couples, nor the
direction of their respective planes are kmown., This
latter condition is especially true in-a problem where
it becomes necessary Lo find the resultent of noncon-
current, nonparallsl forces in space. The resultan
in this case could be a force and a torque.

It is my intention in this solution to present an

outline which could apply to either condition, but in
view of the additional steps involved, I will-teke e
case similar to the ons which exists in the reduction
of & system of nonccncurrent, nonparallel forces in
gpace, That 1s, neither the nmagnitudes nor the direc-
tions of ths couples are kmown.

For convenience in explaining let's refer to the
souple determined by the two egual end opposite paral-
lel forces JK and IM as couple 1, ths one represented
by EF and GH will be called couple 2, and the one by

AB and CB will be couple 3,

411 of these forces are represented vectorially
by being drawn to a definite scale and in a given di-

regtion in both the top and fromt views. Top view

points carry a subscript T and frent view points, a
subseript F,.

After the forces have been set up in both the top

. end front views, the next step is to find a view In

which the plane of each couple (two parazllel lines
determine a plane) appeaers as an edge view., This cen
be done by looking at the plame in the direction of
eny horizontel or frombtel line in the plane. The
pleme of occuple 1 appears as an sdge in the suxiliary
view carrying the subsoript Aj. This was obbteined by
drawing e view in the direction of a horizontal line
(not labeled), The edge views of couples 2 amd 3 were
obtained by drawing views in the direction of frontal
lines in their respective planes. Fach edge view 1is
labeled with a subscript A, indieating that it is an
auxiliary view.

The step which follows this operation is the onse
in which the megnitude of the couple is determined.
In other words, it becomes necessary to find a view in
which the two parallel forces which meke up the couple
are in their true length and, at the same time, the
distance between the forces alsc appears in its true
length. Taking the cass for couple 1, the view
lebeled with the subseript 0] shows that this oblique
view was taken at right angles to the auxiliary view
Jdp1 Kpp and Lag May. That i, teke = view at Tight
angles to the view in which the plane of the couple
sppears &3 en edge. This was elso done in the case of
couple 2 and couple 3. In each case the letters carry
the subseript O (oblique view).

The magnitude of each couple cen now be found be-
cause we have the magnitude of each parallel force
meking up the respective couples and elso the perpendi-
cular distance between esch peir of parallel forces,
In the case of couple 1, the megnitude is found by
multiplying the scaled valus of elither Jgq Ky, OF
Lo Mg with the 0.98 in. which 1s the distance between
them end we obtain the magnitude which is equal to
1570 1t in. In the case of couple 2 where the dis-
tance between the forcea EF and GH is 1,00 in,, the
magnitude of the couple is 2000 1b in., Couple 3 has
g megnitude of 1500 lb. in,

{Continued on page £3)
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INDUSTRIAL ILLUSTRATION AS IT RELATES
TO THE STUDENTS AND PROFESSIONAL ENGINEER

Professor 8. E, Shapiro
University of Illineis, Chicago

In reviewing the excellent sarticles presented in
the Proceedings of the Americen Society for Fngineer-
ing Education for 1948, Volume 55, I ceme to one en-
titled "What is This Culture?™ by A. M, Buchan of
Washington University, which, from the standpoint of
the Engineer, is very interesting.

The author quotes Professor Gilkey of Iowa State
College, whe gives us an interesting and scholarly
definition of an engineer and I quote, "a greesy,
illiterate individual who sure cen use a monkey wrench
end a slide rule, but who is naught but an embarass-
ment and liebility in polite gociety,” end quote.

This definition conforms, to some extent, tc the
gtudent and layman ides of the engineer. The movie
industry has also "glemecrized" the engineer from the
standpoint of the rough and ready fellow who direets
work with & slide rule in one hand end a dumpy level
in the other; a roll of hlue prints bulging from
underneath his arm pits.

We, of course, kmow that this is not the entire
pleture of the engineer, 8till, there is a great deal
of Truth to ell this when one comsiders the various
engineering currieula. In practically ell cases there
is a leck of the humanistie branch of learming.

In en address given at the Massachusetts Insti-
tute of Technology in connection with the ineuguration
of President James R, Killian, which was held last
spring, Dr. Karl T. Compton said, emd I quote, "The
School of Technology realizes that more than technical
competence 1s needed in the training of the enginesr.
The stress on the place of the humanities in the dis-
eussions at the Massachusetts Institute of Technology
Convocation gives mesurence that more and more atten-
tion will be paid to humanistic studies," end quote.

Let us consider the potential engineering student
at the preparatory stage of his education, i.e. the
high school.

Here the importance of mathematics, drawing,
shops end related subjects are stressed as the funda-
mental need of the student who is to teke up engineer-
ing as & professiom.

Peychologicelly, his thoughts are being directed
along lines away from the humenities, His goal is
along lines of technocracy, Can he be judged for fol-
lowing in the footsteps of his predscessora?

He consults curricula from different Universities
end finds that the need for cultural - Sociel subjects
is not thers.

Hies advisors, even though they themselves feel
that the need for the humanities is great, must direct
the student in his preparaticn for entering the
University, toward the technical phases of endeavor.

What cen we, as drewing teachers, do to help in
this approach to the humenities?

The fundementals of art ere to be found in the
teachings of Gaspard Monge and later contemporary
methods of Engineering Drawing and Descriptive
Gecmetry.

The oblique, the excnometric, end the perspec-
tive are methods used by artists in their presenta-
tions.

To the engineering student, the first courses in
General Engincering Drawing and Descriptive Geometry
are real basis for one phase of the fine arts, i.e.
Industrial Illustration.

The correlation between the first two courses and
the third is logical, Here is a wonderful opportunity
to carry on the graphic language in & humanistic way.

In Industrial Illustration, the student is
thoroughly grounded in the mechanical projection of
all types of piotorial drawing., His powers of visuali-
zation are further enhanced because he is working in
three dimensions.

He finds that he no longer has to put all hig
graphical thoughts down with T-Square end triangle.
He can sketch them in pictorial form quickly and
easily.

He is taught the wvarious methods of molding the
objeect or objects by means of different types of
techmigues of rendering. These techniques wlll be
taken up later in a realistic appreach.

The methods of obtaining pleasing shades and
shadows, proper arrangement of highlighting and re-
flected light, correct choice of paper for the indi-
vidual project so as to obtain the effect desired, and
a study of the subjeot with regard to composition,
scale, type of rendering to be used, choice of ecolor,
analysis of complementary colors, tone and values are
but = few of the things the student must consider in
plenning an illustration.

Also, the varlous types of characteristic re-
flections are discussed and envisioned from the stand-
point of materials, TFor example:

Cast Irem reflections are slow and heavy

with dull highlights;

Finished Steel has sharp, cold, hard reflections;

Copper reflections are soft, smooth and liquid

like;

Brass is similar to copper except thet the re-

flections are Just & bit sherper;

Elack Plastic has a mysterious, deep mirror-like

reflection,

To give you s few concrete examples of methods
and types of rendering, I will now illustrate through
the medium of television, how the student himself ap-
proaches the problem.

The following is & resume of the demomstration
over the television:
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Two television cameras, ten ftelevision
roceivers, two drafting emsels =nd various
squipment were set up, DBecause of the limited
time, each project was designed so that one
student would begin & projest and snother would
finish the same project. Approximately flive
minutes was 2llowsd each student,

The television receivers wers placed sbout the
roon so that the audience c¢ould easily see the
television screens.

Project I was a smudge rendering of = machine
piece. The line drewing in isometric had been
done previously and the shades, shadows and
highlights had been studied and designed before-
hend because of the time mllotted to each project.

First, the student penciled in e small area in
the base with a 2B pencil end then s peper smudge
was used to rub in a graded surface.

Highlights were put in by the use of an ersaser.
At the end of the first five minute interval, the
second camern was put into play on the studemt
who was to Tinish-up the work,

Project 11 was a soft pencil rendering of an
offset bracket also drawn in isometriec; the same
procedure was used to stert and finish the work.
Each project had a different pair of sbudents.

Project III was & line penecill rendering with
emphasis on the reverse type of highlighting of a
highly polished steel bearing drawn in dimetrie.

Project IV wes = stipple snd block type render-
ing of a bearing drawn in lsometric.

Project V was & crooked line rendering of a
cast iron henger dradm in perspective.

Project VI was a Zip-A-Tone rendering of a
building drawn in perspective with shades and
shadows.

Project VII was = double-tone or ecraftint
rendering of wood, a screw which had been drewn
in isometric.

Projeoct VIII wes a sponge rendering of an
offset bracket (seme as the second project}, and
showed how the seme object looked with a different
type of rendering.

Projeot IX was en air brush rendering of the
geme offset bracket, showing the use of frisket
paper, and the various steps in completing en
air brush drawing, (End of resume of television
demonstration which was made possible through the
courtesy of the fmericsn Television School of
Chicago.)

tnd now let us consider the practical side of
Industrisl Illustration as 1t reletes teo the
professional engineer.

Reeently, I received a "paper” on Perspective
Drafting from the North Americen Aviation, Ine. which
gave a different slant to drafting in general.
Quoting from the peper, "Although mecessary for
original design layout, an orthographic drawing

conforming to general practice throughout the industry
15 usually a confusing end unnatural presentation.”

This company finds that thres dimensional drew-
ings were, snd I gquote "greeted with considerable
enthusiasm in various menufacturing depertments of
the compeny., This favorable comment from ftooling,
sub-gssembly, final-agsembly, cast estimating, pur-
chasing, and material control has steadily increased
until now they are considered by these departments to
be almost indispensable to getbing into production on
an entirely new design."

The aubomotive industry has also found that three
dimensionel drawiugs are a definite aid to their pro-
duetion.

Other industries, ineluding.Western Electric
Co., l.ave found that the use of & pictorial drawing in
conjunction with the orthographic is not only a neces-
sity in elearing up views of & working drawing, but
also & means of setting up secticnal views,

Since the working drewing is used in many depart-
ments of a large orgenization, the need for the addi-
tional three dimensional drawing is evident. To the
man in the shop, & quick, eccurate picture is obtained
snd checked; the orthographic with the pistorial. To
men in other departments, such as cost estimating,
purchasing, sales and sdministration, clarity of
detail parts and assembly is cost and time saving.

Other fields of Engineering have also greatly
benefited by the use of pictorial drawing, The Civil
Enginsers have found that Industrial I1lustration is
a must in their professionsl work.

Bscause they must deal with administration
branches of governments, they find that to intelli-
gently explaln a project to men who do not have a
knowledge of the graphic language, they must depend
on the three dimensional drawing. Projects of great
cost and importsmce depend on a satisfactory explana-
tion in the form of drawings. BEven charts and die-
grams have been drawn in three dimensions to satiafy
the guestioning administrative body.

To give you & few conerets examples, I will now
show you by means of coleored slides, some of the
illustrations which the Cook County Highway department
have made for presentation to the County Board and
the Tederal Government.

8lide Illustrations Were Shown

In closing, in a bit of a philosophical wvein, it
is to be hoped that these relatively insignificant
references Lo the humanities will somehow act as a
cetalyst for the inclusion of more humanities in
engineering eurricula so that the future years will
bring to engineering gradustes a real and just under-
stending of men,

Pressnted at the Mid-Year Meeting of the Drawing
Division of the A.S.E.E., January 21, 1950 at the
University of Illinois, Navy Pler, Chicago.

(Continued fr

As for correletion, deoes he know how and when to
correlate, especially so it will contribute the most
to understending by the average enginesring student?

How is Joe on self-evaluation and self-criticism?

Do you think Joo reelizes just what the "elements"
are that esmch student should learn or mester in each
unit or job? If so,does he lmow just what to do about it?

om page 7)

What is dene to permit him to acquire the tech-
niques of presentation,ebc.,beyond a few casual opportu-
nities to observe someone who has been at it longer
than he has? This is very good if the man is an ex-
pert; it is not so good if the man is just in a rut ~a
man who has never had eny more opportunity to learn
how than Joe has had,except for ome yoar's experience
twenty times. {Continued on page 38)
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ENGINEERING DRAWING —
7th Edifion

By Thomas E. French, The Ohio State Uﬁiversity.
Revised by Charles J. Vierck and associates of th.e
Department of Engineering, The Ohio State Uni-

versity. 694 pages. $4.25-

The value of a course in drawing lies in the selection,
methods of presentation, and correlation of the prob-
lems with assigned study of the text. In this revision
many of the favorite problems of the previous editl:on
have been retained and many new ones representing
current design have been added. The chapter on illus-
tration and the complete rewriting of the chapter on
‘perspective plus the expansion of the chapter on
dimensioning into two chapters will be of tremendous
value to the user of this text.

ENGINEERING DRAWING
SHEETS—Series F

By Thomas E, French and H. M. McCully. $4.00

These sheets are designed to make the most economical
use of time allowed for drawing courses. The careful
arrangement of lesson sequence; the increased atten-
tion to reading drawings and technical sketching; the
time-saving layouts of problems in projections; sec-
tions, dimensioning, lettering, working drawings; com-
bine to make a course that compels student interest,

Send for copies on approval

of

McGRAW-HILL BOOK CO., INC.

330 West 42nd Street

New York 18, N. Y.
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ENGINEERING DRAWING
PROBLEMS

By Charles D. Cooper, Charles J. Vierck and Paul
E. Machovina, The Ohio State University. Series L
$3.50 ’

Practical, direct and thorough, this book presents a
series of problems in the most logical and usable order
for first-year classes in engineering drawing. In accord-
ance with a recent survey made by the drawing division
of the American Society for Engineering Education,
the book includes exercises in all of the subjects
usually covered in schools throughout the country.

PROBLEMS IN ENGINEERING
DRAWING=Series il

By A. 8. Levens and A. E. Edstrom. Both of the
University of California. Keyed to the 7th Edition
of French’s Engineering Drawing, $3.00

This well-known and widely liked workbook has been
carefully revised and enlarged from 62 to 72 work-
sheets. Its primary purpose is to provide, in a mini-
mum number of plates, sufficient practice to enable
the student to master the techniques of drawing in
accordance with practice established by the American
Standards Association.

QUIZ QUESTIONS—2nd Edition

To accompany the Ist Edition of French’s Engineer-
ing Drawing. By John M. Russ, Professor of Engi-
neering Drawing. The State University of Iowa.
50 cents

A particularly helpful teaching aid for use. with the
latest edition of French’s Engineering Drawing. These
questions can be assigned students at various intervals
and will be found a great convenience to the instructor
as a source for quiz and lecture. The pattern of the
previous edition has been followed, but improvements
in the arrangement of the material have been made
throughout.



o NTEGRATION that leads from textbook to

sound motion picture to silent filmstrip in
logical and meaningful sequence. This quality
has been recognized and appreciated by scores
. of busy instructors who have used this co-
ordinated teaching unit to help their students
comprehend the more difficult aspects of basic
engineering principles.

These films, correlated with French’s Engi-
neering Drawing, can perform a similar useful
service in your classes. Seven sound motion
pictures explain and demonstrate the theories
of orthographic projection, single and double
auxiliaries, sections, and dimensioning — all
with the clarity of animated drawings and
three-dimensional photography. Six follow-up
filmstrips present questions or pose problems

based on principles already learned, and are

ideal for review or discussion. The pace of the
filmstrips can be accommodated to the needs
of the students, with individual frames retained
on the screen for as long as seems desirable. An
instructor’s manual, containing suggestions on
making effective use of the films, is included

with the motion pictures and filmstrips.

MOTION PICTURE TITLES

1. According to Plan--

Intreduction to Engineering Drawing
2. Orthographic Projection
Auxiliary Views—Single Auxiliaries
. Auxiliary Views—Double Auxiliaries

. Sections and Conventions

=T N

. The Drawings and the Shop

7. Selection of Dimensions

Fill out the attached coupon for further information on this series of Text-Films

---------------------------------------------------------------------------------------------------------------------------------------------

AcGraw-Hill Beok Co., Inc.

TEXT-FILM DEPARTMENT
330 WEST 42nd STREET
NEW YORK 18, N. Y. Addross

Please send Folder EM on Text-Film Series on
Engineering Drawing.
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GOOD ENGINEERING INFORMATION FOR PRODUCTION

by

Charles A. Koepke, Consulting Engineer
Minneespolis, Mimnssota

Neither drefting principles nor methods of teamch-
ing drafting are on my agenda today. '

Howsver, if a blueprint cen be consldered as a
lenguage, I am strongly in favor of it being more
literate and able to spesk for itself,

2.1 1If the engineering design and drafting de-
partment were to be charged with the extra
costs incurred in the shop beceauss & blue-
print was embiguous or incomplete, it might
help to get better informetion for the
mechanic, *

Mechanio's wages have been going up for some
years so that a 10 minute delay necessary to
straighten out a tolerance or edd or sub-
trast some dimensions to get one that is
needed to machine the part, may sasily cost a
dollar with the lebor and overhead charge.

2.2

In my experience as en engineer, tescher, manage-
ment consultant end industrialist- the lack of
adequate and correct informetion on the shop blue-
prints has been a source of irritetion for many
years.,

5.1 I have found ceses in many different plents
where mechanics made erude drawings on wrap-
ping paper to include necessary information
which was missing on thelr regular blue-
prints.

This of course sounds foolish. It is foolish

and very expensive in many ways.

3.21 Just consider what the cost might be if
a drawing chenge were made mnd the
mechenic continued to uge his old wrap-
ping paper sketch when the part was to
be made egain,

Let's consider what the fundsmental functions are
for en engineering design and drefting department.

4.1 We can truthfully sey it is not primarily to

provide jobs for engineers.

4.2 Many products require a theoretical design
which is often a very technical procedure
carried out by thoroughly competent men.
The design laycuts are mede, working parts
linkeges and functions ere all cerefully
coordinated into the designer's ides of &

mechenism which will do what is required.

4.3 Often & working model is made by skilled
model makers who many times need only a sug-
gestion or simple sketeh to work out the

designer's ideas.

4,31 The cost of such models is usumlly high
but thies is not under consideration

todey.

Quite often when the model.proves to be suecessful

+the designer loses his inbense interest bscause he
"5 given a new design problem, This of course is
good mensgement of expensive telent and should be
done more freguently.

If the next development step is done in a routine
matter without giving cereful consideration to the
edegquacy of the informeticn Purnished to the pro-
duction department, the stmge will be set for
higher than necessary costs every time the part is
made in the shop.

Types of mecessary information to be releesed by
the deslgn and drefting group.

7.1 The part number should be unique, simple as
possible, without attempting too mueh in-
formation in the number itself.

7.11 TIf e part is changed =so that it is nct
interchangeable with the clder version,
it should be assigned a new number.

Identiecal parts used on different divi-
sions of the same company should have
the seme number, Purchesing, manu-
facturing, storing, and inventory con-
trol is easler and less costly.

7,13 Tt would be adventegeous to have the
same pert names for unite which serve
the seme purpeses on verious products.
This is difficult end is not gensrelly
done. That is why the unique part

number is 5o necesasary,

7.2 Material should be specified exactly.

7.21 Rubber, aluminum, wood, steel, or cast-
iron doesn't mean much today. There
may be literally hundreds of different
kinds of rubber with widely different
charecteristics,

7.22 Yot many blueprints from good compenies
are not specific here,

7.3 Some prints call for heat tremtment but what
specifications are to be met by such heet
treatmant?

7.4 Finishes required on the surface.

7.4l Considerable money cen be wasted by
making a part smoother than necessary
or by making the surface teco rough.
Often the part ie serap. The mechenic
usually takes pride in a nice smooth
finish, so unless =& coarse feesd finish
is specifically ealled for, ha will waste
time on giving everything a fine finish.

7.411 More 4nd more companies are
using finish specifications or
blueprints for mechined parts to

reduce cost or serap.
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7.5

7.6

7.42 Scme parts must be lepped Lo get the
proper finish, However, the word
"lep" means little unless the quality
of the lapping desired is specified by

a symbol such as R.M.S,

Drawings showing sharp corners are always &
question for the mechanic. Actually sharp
corners ere difficult and expensive to meke.
1f @ small radius is permissible, state the
wax radius which can be tolerated. Even a
small "0.15 radius wax" note on a drewing
will reduce the cost of 2 steel part con-
siderably., If = reslly sharp corner is
needed, it should be sc stated.

Dimensions slong with their sllowable Toler-
ances are often handled rather cerelessly.

7.81 TIf you were a mechanic, how would you
like to be told to measure to 1/1000
inch from a cast surface?

7.82 Dimensions in .0001 or even .001
tolerance are expensive, If we need
them to meke a product successful, the
tolersnces should be honestly stated.
Scme engineers state they ask for
tolerances much smeller than needed in
hope the shop will work to the teler-
ance actuslly wanted.

7.621 Costs oen be multiplied unmeces-
sarily by using tolerances toc

small.

7.8211 .00l tolerance, ground
finish, was found on one
drawing. here the
surface was later
covered with about an
.008 coat of paint. It
fits nothing but the eir
around it,

7,.6212 Studies made and reported
in the A.3.M.E. journal

showsd that costs tended
to go up as the square of

the tolerance demanded.

7.622 (Close toleramces ere very neces-
sary when they are actually
needed, but only increase cost

and scrap when they are not,

7.63 1If e succession of tolerance, parti-
oulerly covering lengbths, are used, in-
terferences cften ocecur if a tolerance
chart is not made to study the accumn-

lated tolerances.

7.651 A recent study by our design de-
partment to find out why trouble
was encountered in agsy., found
thet & complicated mechanism in
which revolving surfaces did not
dare to touch the possibility
sccording to the stated toler-
ences was .003 tight te 009
loose. A reasrrangement of these
tolerances made the mechanism
opereble.

8.

77

7.9

Changes in drawings ars usually necessary in
most plants for various reasgons.

7.71 Records of changes should be carefully
mede on the trecings, sand all depart-
ments working with the drewings must be

notified as guickly ms possible.

7.711 If mot earefully and currently
done, the cost of serap and
possible demage tc the delivery
schedule may be disaetrous.

Part standardization

7.81 Means of saccomplishing this desirable
cost reducing device.

7.82 Minneepolis Meline plan,

7.83 Waterous plen hydrant studies,

7.84 Example of & collar to protect a pin,
o protect a sest screw, to protect e
pipe plug.

Part lists

7,91 Engineering design and drafting people
are the only ones who kmow in the be-
girming what parte are needed for a
product. Complete lists down to the
last screw, nut and wesher are nsces-
gery.

7,92 Morsover, each part dowm agein to the

last serew, nut and washer, should have
a record in some form to show which
products use them.

7.921 Show master part number record,

Production departments have been end are getting
more insistent that edequate information is
furnished by the engineering design and drafting
department on blusprints, part lists, end other
part uses. a

8.1

8.2

Panel discussions at S.,4.E. on leck of
engineering design information,

Engineering design and drafting have fought
beck in some ceses through Americen Mechinist
and other magazines by suggesbing that de-
signers should be in charge of menufacturing
baceuse production men have not been able to
understand what is needed,

The most successful plan generally used is

to have & balance mnd check type of organi-
zation which is set up to amot as friendly
critics of each other. This works parti-
cularly well between engineering design and
the manufachuring divisions. Here the lack
of egsential information, necessary complica=
tion, tolersnces which are not set properly,
redesigns to lower cost, snd other points of
conkroversy should be argued out in good
faith end fellowship and settled without
ultimetums. This kind of cocperation in
sny compeny will elways lower costs, meke
better products, sud inerease the fun of

working together in a live organization.



BRADDOCK LETTERING ANGLES

DESIGNED FOR STUDENTS, ENGINEERS,
DRAFTSMEN AND ARCHITECTS

The Braddock Leﬁering Angle
has three uses:

1. As an ordinary standard tri-
angle, it is exceedingly accur-
ate.

§7-45° STYLE “B” BRADDOCK-ROWE

R TTERING At 2. It is used to obtain uniformly
and accurately spaced lines
for lettering.

3. It is used to obtain parallel
lines at uniform spacings.

6760° BTYLE “A” LETTERING ANGLE

The Lettering Angles are
made 1n twenty-four different
sizes and styles.

We are now also making a
very good standard triangle
carrying the same guarantee of
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our Braddock Lettering Angle. 8"45° STYLE “C* LETTERING ANGLE

Write To Us For Descriptive Circulars.
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{Continued from page 15)

(al

Ho, }in, ! in.— Spoce
fin = 100 fb—Forss Vector
fin = 1000 tb in~Couple Varior

THE RESULTANT OF COUPLES N SPACE

The next step involves the representation of a
Fig. 3 shows an example of how

couple by a vector.

Y

this is done., If two forces such as Fq and Fy form =
couple, the magnitude of the couple is Fy or Fy times
the distance y. If Fj is in pounds and y is in
inches, the magnitude is in 1b in., This magnitude can
be represented by a vector V, by drawlng to a definite
senle (representing 1lb in.} & line which is perpendi-
cular to the plane of the couple and which is directed
50 that it projects outward from the view of the plane
which shows the ccuple sction sppearing in a counter-
eslockwise direction.

Referring to Fig, 2(2) again, the magnitude of
pach of the three couples is represented by a vector
quantity. The moment vector for couple 1 is drawn to
a scele 1™ = 1000 1b in. in the view which shows the
plsne determined by the two forces JK and LM as an
edge. This vector quantity is lsbeled VC-147. {The
veotor for couple 1 in auxiliary view 1.). It should
be nobed here that this vector is at right angles to
the plans of the couple and it projects out from the
‘plane on the side which shows the couple acting in a
counterclockwise direction. The same procedure is
used to draw moment vectors for planes of couple 2 and
couple 3. These are respectively labeled VC-2Ap and
V({-34Az, In order to expedite the final step in the
solution of this problem, it is necessary to carry the
projection of the moment vector for esach of the three

(Continued on page 2§)



24 JOURNAL OF ENGINEERING DRAWING

{Continued from page 11}

If sny difficulty is sxperisenced in placing the
views properly in a new orientation, a quiek outline
sketch of the successive guxiliary views will settle
the controversy.

Thus, a true axonometric projection or secondary
auxiliary view may be drawn of any object by placing
any two corresponding views at any desired positions
on two axes which are at a graphically constructed or
calculated angle with esach other, end then projecting
directly to the desired axonometric or auxilliary view.

PART TI, ELIMINATING THE INTERMEDIATE VIEW IN THE
REVOLUTION METHOD.

In Fig. 8 the simple cbject used previously has
been drawn in dimetric projection by the revolution
method but without the use of a complete revolved side
view. Only the three edges meeting at the leading

bH /\ aH OF

b
1= AN
< I + dF
0 $ iﬂqyékvaﬁwﬂ
| il <
OH CH
oF ot o\
s Sy OF / \\‘/ —'Osbr'?
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Cr ’lzlezgxf:éi%ﬁ?brﬁvmeﬁzﬂ

Fig. 8. Dimetric by revolution without a
completfe side view,

corner OA, OB and OC, are drawn in revolved positions.
Instead of actuaslly revolving thess edges as was in-
dicated by the construction of Fié' 2 in Part I of this
paper, the points aF., bF., and cF. are located by
transferring distances D and H with dividers directly
to their inelined positlons in the "substitute" re-
volved side view. Location of the points aFr and bFr
in the axonometric projection of the enclasing *box"
serves $o esbablish the two inclined axonometric axes
ofaF and oFb F, The vertical exis ofc.t, of courss,
remeins vertical. Line o e¢p” in the side view serves
ag & "memguring line" for heights, since all vertical
dimensions of the object will be foreshortened in the
seme proportion, Thus, height dimension Hy, trans-
forred from eny aveilable view or set off with a
scale, csteblishes point aF. on the exonomstric,

The remainder of the pletoriasl drawing is com-
pleted with parallel lines and by projection from the
top view. Actually, the comstruction has s number of
points of similarity with perspective drawing - much
as if we had vanishing points at infinity,

To help clarify the use of the "measuring line",
Fig. 9, involving & number of height dimensions,
has been drawn. (Note, incidenmtally, that this is a

trimetric projecticn}. Height diménsibhs are estab-
lished in several weys: h] by direct projection, ha
by "indireet" projection end hz by transfer with

H

.

=/
J
/«iﬁ

Measuring Line
ey

Fig. 9, Methods of establishing height
dimension.

dividers. Height dimensions may slsc be esteblished
in a fashion almost exactly corresponding to the methed
used in perspective drawing. The "messuring line" is
actually an edpe view of a revelved frontal plane.
Thus, if we extend a construction line from amy point,
such as % in Fig. §, parallel %o one of the principle
edges and forward to this frontel plane, the piercing
point X will be at the amctual height projected from
the revolved side wiew, This locates the sxonometric
projecticn of ocur extended construction line and, of
course, bFr may then be located by projection from the
top visw.

Twe indications of how curves might be handled are
shown in Fig. 10.* Alternately (Fig. 11) the major end
minor exes of the ellipse may be determined and the

A
T

(1P |
¥ |
!
|

OH

I {Fromt)
3

Fig. 10. Curve plotting.

(Continued on pags 29)

*A pimilar comstruction might, of course, be used in the auxiliary view method of Part 1.
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T - = Manufactured by one of the oldest
' instrument makers of world fame.

Made in Germany according to the

exacting specifications of American

engineering educators.

CY IMPORT COMPANY. INC. [ <o co svown et the

1950 MACS C -
16 Beaver Street New York 4, New York tion Exhnbit?::e?n

Digby 4-2593 - Chicage (Booth #30)




Made with traditional German precision. ..

G 1/8 — Similor to G 1, with space
provided for Combination Bow.

G 2/3/8-Similar to G 1, with spaces
provided for Beam Compass and
Combination Bow,

Giant Bow,



G 2/3—Space provided for addition Combina-
tion Bow as illustroted.

G 2—Similar to G 2,/3 without additional spaces.

IMPORT COMPANY, INC.

16 Beaver Street
New York 4, New York

Digby 4-2593

G 8/3—Similar to G 8, with space
provided for Beam Campass.

G 10—Similar 10 G ¢
with this additional
hair spring divider.




5 Features that make the

outstanding

Each instrument made with exacting

care of nickel silver and high grade tool
steel,

Instruments can be obtdained individu-
ally. Or, they can be grouped into sets

according to individual requirements.

: . BEAM COMPASS—Tight fitting extension
without coupler. Radius up to sixteen
inches. Coupler only necessary for larger

radii. Stock size of bar 3,/16".

- GIANT BOW - Rugged construction
throughout. No give or play. Threaded
center point.

RULING PEN - Cross jointed for easy
ruling.

GRAMERCY IMPORT COMPANY. INC. [ = oo shewn or e

1950 NACS Conven-
16 Beaver Street New York 4, New York . tion Exhibition in

Digby 4-2593 Chicago (Booth #30)
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(Comtinusd from page 24)

curve approximated with one of the four-center methods. The major
axes 1' 2' snd 6! &' must alweys be the ectual diemeters of the
holes, thersfors true length, end therefore at right eugles to the
respective axes of the holes. The minor axis 3' 4' will be et
right engles to the major axis 1' 2! and its end points &' 4! mey
be esteblished by direot and indirset projection from polnts 3 and
4 in the top view as shown in Fig. 11.

Digrneter-3,4 projects
) od s minar axis 3,4 of
of elfipse.
\\ I a
\ AN
NN 3
\ N,
N
a0 Diameter 7,8 projects
as minor axis 7,8 of
- |- ellipse
Major Axes
(irve fength
and 90°ro G
axes of foles)

90°)\ ?Zi’);?

Fig. 11. Establishing axes for approximate
ellipses.

With major exis end points 5! 6' esfeblished ams indicated, we
mey projeot "backwards" to the side view es shown to locebe dia-
meter 5,6. Diameter 7, B, at right angles to 5, &, will then pro-
ject in the usual manner to 7f, 8%, the minor axis of the second
ellipse.

In actual practice it is often more desirable to assume
axonometric axes and establish the positions of the top view and
measuring line to agree, This may be for ressons of convenient
englss for the exes oFa.Fr and ofb p» OT hecause we already have a
good idea as to a desirable position for the pertiecular axono-
metric. Fig. 12 shows the construotion by which this may be
accomplished,

The three axes in the axonometrie view are assumed, points
aFr and %' being pleced on the same horizontel construction lime.
Points al end bY are then assumed on & second horizontnl eomstruc-
tion line at any convenient distenoe above ey, and bFr. A semi-
oirels is then drawn with efinfl as diemeter, eand ofl is located by
projeeting upward frem of . This esteblishes the top view of the
nxes (unrevolved}, Side vlew of is them drewm st sny convenient
disteonce to the right of of . Line AB will eppear in the side
view as a point B.Perr loceted by projection from &', and 'bFr
plus the trunsfor of distance D from the top view. The measuring
line is then drewn perpendiculer to OPaerr , and construetion of
the axonometric may begin.

In Part I of this paper emphesis was placed on the mathemati-
cel method of establishing necessery angles for an axonometrie

/—773,0 view to be ploced
in this position.

N

: PP
F F a
b ar r o

Assurned Assumed
Angft-i‘» fa) Ang/ﬁ' (el N
30
oF of
<
CE Measuring Line

Fig. 12. Establishing positions of top view and
measuring line to fit assumed axes.

construction because the graphicel method is likely to be
subjeet to drafting inacouracies. The construction for axes in
the revolution method is, of course, subject to similer errors
and if o high degree of accuracy is desired, suiteble methemati-
cal formulas may be ddrived.

In Fig. 12 the necessary angles have been designated ns
a and [3, and & and €. The following expressions obtain:

If suiteble values for @ and (3 are to be assumed, J
end € mey Be secured from:
ten d = sin B ten 4,

end bem €z E28

T tan

If values for o and € are to be assumed,
2q =Im 3
tans (L Tan &

end sinEB = tan 3 ten €.

Conelusion:

Of eourse no dimetric nor trimetrie projection is worth the
trouble of its comstruoction if an isometric drawing or oblique
projection serves the partioular purpose. Anyone who has made
meny of these pieforial drewings imows, however, that often
special charscteristies of particular objects make isometric and
oblique unsatisfactory. In such cases s reasonsbly convenient
method of constructing e dimetrie or trimetric projection is
useful. It is hoped that one or the other of the methods pre-
sented herein meets this requirement.

{Continued from pege 23)

couples back to the top and front view. The subsoripts T and
are used to designate these projections such as VC-lp and
vo-1g,

ifter these projections are sstablished in the front and top
vlews, the final step is to combine the vectors in order to find
their resultamt.

FPig. 2(b) shows that these projections are sombined by using
the polygen o¢f forces. Sines the foroes are In space 1t becomes
necessary to drew the polygon in beth the top and front views.
The direetion snd magnitude for eaech prejection of the moment
vector has already been estatlished im Fig, 2(2). In drawing the
polygon, any order can be used, The order in this case was Vi-2,
¥0-5 and Ve-1, The elosing side of the polygon as represented
respectively on the top and fromt views is VC-Rp and VC-Rp. The
megnitude and direotion of this resultent is found by taking a
view at right engles to the projsection in the top view VO-RT.
This view shows that the resultent is sloped at 28.5 and that its
magnituds obtained by sealing is 2700 1b in, Its bearing as in-
dicated on the top view is N 7.5° W,

This indiomtes that the original three ccuples in space
cen, for external foree effects only, be considered to be re-
placed by e couple whose moment veetor is VC-R. This couple has
s magnitude of 2700 1b in. and it lies in a plene whioh is et
right engles to its vectorisl representation. In other words,
the plane that 1t lies is in perpemdicular to a line which is
sloped at 28,5 and bears N 7,59 %, It must be remembered thet
the rotefion of the couple has to be counterclockwise with re-
speot to its moment wector when the two are properly considsrsd
aceording to the explanation given above,

It is evident from the foregoing discussion end the accom-
panying solution thet the application of graphics offers a
splendid opportunity for arriving et m repid solution for prob-
lems dealing with the analysis of couple action in space. The
accuracy attained will naturslly depend upon the precision in
workmenship snd also upon the selection of suiteble scales, It
will conform to the seme degree of accuracy that the graphical
solution has to the methemationl solubtion for preblems desling
with forees lying in one plane.
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DIVISION ACTIVITIES

Professor 0, W, Potter, Chairmen
Divigion of Engineering Drawing

The division of enginsering drawing is & live, and sebive
orgenizetion working for the interest of all teachers of dram-
ing. The Journael of Engineering Drawing is sponsored by the
Division and it is the only publication devoted exclusively to
the field of Graphics, Every drawing teacher should be a
subseriber,

The Division hcolds two mestings a year, the annual meet-
ing of the A,S.E.E, and the mid-year meeting. These meetings
are devoted to technical sessions, conferences, exhibits of
drawing, publications, drawing instruments and tools, end
tershing aids, and plent visitations. At these meetings you
have an opportunity to meet and talk with teachers of drawing
from all perts of the eountry. It is well worthwhile to
attond these meetings end mll teachers of drawing are urged
to attend.

The officers of the Division are ms follows:-

Chairmen: 0. W. Potter, University of Minnesota,
Minneepolis, Minn. _

Secretary: C. He. Springer, University of Illinois,
Urbane, Illincis

Exscutive Committes

I. L. Aill, I1linois Institute of Teschnology,
Chiemgo, Illinois

R.. 5, Paffenbarger, The Chio State University
Columbus, Ohio

Je G. MoGuire, Texas A. & M. College,
College Station, Texas

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

0. B. Rowe, University of Texms, Austin, Texas

E. C. Spencer, Jr., Past Chairmmm, I1linois Inst,
of Tech., Chiocapgo, I11,

Publishing Board for Journal of Engineering Drawing

R, T. Northrup, Circuletion Manager and Treasurer
Wayne University, Detroit, Michigan

C. J. Vierck, Advertising Memager
The Qhio State University, Columbus, Ohio

T. T, Aekhus, Editor
University of Webrasks, Lineoln, Nebr,

Editor T-square Page
W. J. Luzadder, Purdue University, Lafayette, Ind.

Council Member
R. P. Hoelscher, University of Illinois, Urbana,
I11,

The Division algo hes oommittees et work compiling
informetion end conducting researeh along varicus topics of
vitel interest tc the field of graphics. Many persons have
served on these committess end we owe them ocur appreciation
for their time and effort, We need more people who will work
on these various committees. Tf you would be willing tc serve
on scme committes Just give your name to ons of the officers.
We want you to feel that the Division ectivitiss are open to
ell, not to just a few,

The committees now at work are as follows:

Advenced Grephios Committee
F. A, Heecock, Cheirmen
Pringeton University, Prinoeton, New Jersey
J. T, Rule, Massachusetts Institute of Technology,
Cembridge, Masa.
J. N. Armold, Purdue University, Lafayette, Indiana
J« B. MeGulre, Texas A. & M, College,
College Station, Tex.
A. 8. Levens, University of Califormisa,
Berkelay, Cel.

This committee is studying the applicationa of graphics
and descriptive geometry in industry.

Bibliography Committee
H. H. Fenwiok, Chairman
University of Louisville, Louisville, Ky.
H. B, Grant, Washington University, 5t. Louls, Mo.
E. F, Torer, Northeastern University, Boston, Mass,

This committes is tmbulating all the publications in the
field of graphies, both domestiec angd foreign, end from +ime to
time submit reports which are published in the Journmal,

Teaching Aids Committes (formerly the committes on Visual
Alds) )
H, B. Howe, Chairmen
Rensselaer Polytechnic Institute, Troy, N.Y.
¥, M. Warner, University of Washington,
Seattle, Wash,
L. ¢. Palmer, University of Minnesota,
Minneapolis; Minn,
J. Ba MeGuire, Texmas 4. & M. College,
College Station, Texas
H, L. Minkler, Illinois Institute of Technology,
Chicago, Il11,

This committee is making s survey of all the various
teaching nids being used,

Committee on Drawing Instruments

J. H. Porsch, Chairman
Purdus University, Lafayetts, Ind.

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

L. R, Bohrubem, University of Southern California,
Los Angles, Cal.

R. 0. Loving, Illinois Institute of Techmology,
Chicago, T11,

J. M, Russ, State University of Iowa, Iowa City, Ta.

E. M, Oriswold, The Ccoper Uniocn, New York, NW.Y.

K. C. MeGuire, University of Texas, Austin, Tex.

H, 4, Kinner, Remsselaer Polytechmic Instituts,
Troy, N.Y.

This committee is to study ell drawing instruments with
the view to recommending an ideal selectlon of instruments,
for collegse use which can be used later in professiounal
practice.

Special Awards Committes
J. T. Rule, Chairmen
Messachusetts Institute of Techmology,Cambridpe,Mass.,
H. C. Spenecsr, Illinois Institute of Technology,
Chiocago, I11,
F. A, Heacock, Princeton University, Princeton, WN.J,.

This committee is composed of the last three post cheir-
mén mnd their duby is to select some member ol the diwvision
for special recognition for outstanding ssrvice and accomp-
lishment in the field of graphies.

Election Committes

C. H. Springer, Chairman
University of Illinois, Urbena, T11.

I. L, Hill, Illinois Institute of Technology,
Chicago, I11,

M. B, Lagaard, Northwestern University,
BEvenston, I11.

This committee conducts the annual election by meil
ballot.

The Division is endeavoring tec render a service to
teachers of both drawing apd industry. Your support and
participation is necessary for the maximum benefit for all.
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{Continued
but art is not that emsy. It takes years of traeining and
experience to master the subject., Fractically every cne
cen be treined to appreciaste art, but to orsste it is
enobher story, A certein amount of natural talent is
slmost m necessity for that,

Assuming thet.we have a few idees on form end com-
position, together with a little good Judgment, we are
ready to put our subject on paper, We elreedy heve a
good beckground in perspective and mow comss the time to
gelect a point of view (station peint.} Our experience
with a cemora tells us that if we get too close %o the
subject we will get a viclent perspective. This may or
mey not be good, If we wish to convey the true shape of
the subjeect, it is mot good, If we wish to convey the
true shepe of the subject, 1t is not good. If we want a
Aramatic representation of the subject, it may be just
the thing. On the other hand, if we move our camere tco
fer back from the subject, the picture will appear too
flat end uninteresting. After making a few thumbnail
sketehes, ws shculd be ebie to decide upon en angle that
meets our reguirements., We may then go ahead and drew
the object.:

An interesting problem for the ocourse would be to
take some smell object heving a simple geomebric shape
end photograph it on a table top a few feet from the
camera, keeping s record of all distonces. Then with
this data, meke a parspective of the object using the
gsame station point and ell obther memsured distances.
When the negative is developed, -make an enlarged print .
to some scale and see how the psrspective you have
drawn compares with the photograph mede from the same
point.

The next question that comes up is one of techniqus.,
Wo may use varlous materials such as peneil, ink, crayom,
water coclors, mir brush, ete., ™e may use a fine ink
technique similar to etching, or a very bold black and
white effect in masses with no lines at all, Effeocts
with en mir brush are almost unlimited, as are also those
with water color. In any event our techmigque should be
eppropriate to the article we are rendering.

The lettering should alsc fit into the spirit of the
composition end help support the mein theme of the draw-
ing, For instance, we would not use delicate French
goript in illustrating bulldozers or heavy moving
machinery. = Likewise, we would not use heavy bleck modern
Russisn block letters to advertise fime precision in-
struments such as timing mechanisms or elsctrical instru-
ments.

Now the question of color comes up. Color greatly
broadens our field or possibilities. Many books have
been written on color, but most of the working funda-
mentels can be boiled down to & leeture or two for cur
PUTEOSS,

We are told that over eighty percent of our impres-
gions are mede through the eye, which is, quite phenomi-
nal when we consider the limited range of percepticnm,
In the entire renge of frequencies from radio to cosmie
rays, color occupies a smell part, the wave length of
violet is half the wave length of red, or an octive
higher. On the other hand treble C on the planc is half
the wave length. of middls C, or an octive spart. We csn
heor through a remge of approximately eleven octives,
while we cen see only cne, Nevertheless color is befors
our eyes at all times, constently making impressioms,

Bright eolors such as red, orange and yellow seem
to be edvancing, while greem, blue, end violet seem to be
receding. If we were air brushing s job to go into m
sales catalogue we would want the drawing cheerful, and
not use colors which would maks the potential customer
tighten up on his purss strings,

from page 14)

We ¥mow that colors oppoeite each other on the eolor
wheel are called complementary. When used adjacent or
near eaoch other, each tends to intensify the other or
meke the other seem more brillient.

Suppose we wish to make a drawing with the graetest
emount of punch, Heving layed out the prineipal cbjects
as 2 dominent theme in our composition end having se-
lected the most sdvantageous view point, we are now
ready for color. We will use a bright adveneing celor
for the ohject end a complementary cool receding color
for the background., The advencing color of the object
intensified by the neutral receding background will
orents a picture that will seem teo jump right at you. It
never fails to be &n sttention gebter. We have thus
coordinated the primsciples of art and design to-our
coonomlic advantege.

The engineer's position is unique 1f he has had a
gourse in production illustration. Enowing the mechanics
of the mechine he wishes to illustrats, he can gelect the
most effective viewpoint for his illustretion. Thse art
student does not have this background and while he is
woll treined in the field of art, and if often very
clever at illustration, too meny btimes His perspectives
are only freehsnd approximetions., A young enginser wlth
& technical background and s paseion for exactness is in
a very fortunate position if he has completed a course
in production illustration built elcng the above lineg.
There are not meny of his kind, in fact, an engineer's
education today cen hardly be considered complete with-
out at least one course which considers the eppearance of
mechenieal things,.

The type of work that I have outlined in thess few
rembling thoughts would seem like a big order for one
short course, but it can open up &n euntirely mnew field of
thought for the engineering student.

Some mey Fesl that this type of course in produe-
tion illustration might be difficult to hendls in a de-
partment of engineering drewing, particularly if most of
the members of the staff have hed mo training oubside of
the engineering field. Lack of interest may be a far
greater hendicep then lack of training. Most drawing
departments have at least one person who is interested in
photography or one of the fine arts, and since all fine
arts have principles in common, the development of a
course in production illustraticn should be = delightful
experience. There may be those who feel that time will -
not permit the eddition of any more cultural work to our’
busy program, but here is e course that can be made both
technicel znd culturel, If we think of the finael objeo-
tive of all educsbion es the enrichment of humen expe-
rience, this sourse will strike as direct a path to that
goal as many of cur more {ime honored courses,

Wow that I have tried to show the need, or justify
the existence of a course in production illustretion as
well as suggest & few phases to be covered, we might con-
olude by mentioning e few general cutcomes of the course.
Outeide of its commercial velue there are a number of
ecultural overtones to be derived from & good course in
production illustration, A student's training in form,
compositicn, technigue end color will open his eyos to
meny things he never saw hefore, He will understend the
reason back of color combinaticns that he sees everywhere.
He will be fer more critical when he goes to the stors to
buy & piece of merchandise, Texture end coler will help
him even in purchasing a suit of clethes, in fact he will
be daily using thess principles which will not cnly en-—
able him to-produce more effective drawings, but will
add immsasuraebly to his enjoyment of life. Few courses
in the entire curriculum have such an lmmediaste,
practical and lasting value as production illustration.
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SOME RECENT DEVELOPMENTS IN DRAWING REPRODUCTION

by

Mr. H. L, Francis, Eastman Kodak Company
Rochester, New York

The word blueprint as it is used today may mean
almest eny type of a reproduction of an engineering
drawing or other date., The reason behind the broad
use of the term is that blusprints have provided =
relisble low cost msthod of repreducticon since 1842,
The wide spread use of the term "Blueprint” is some-
times confusing because aetuslly blusprinting is a
separate snd distinct process.’

The next oldest type of reproduction is the Sepla
or Van Dyke negative. For many years this type of
print was the only medium svailable when & blue line
was required from an original drawing. Van Dykes have
always been widely used to provide government depart-
ments, prime conbractors end others with a medium
which they oould use for making sdditionel sets of
blueprints.

Direct process prints wers The mext step forward
in the reproduction field. There are several types
of direct process papers avallable at the present
time, but for the purpose of our discussion today, we
selected prints made by the diszo proocess. These
prints are exposed in exactly the same mauner as blue-
prints, After expesure, they are developed by passing
them through a chamber containing hot smmonia fumes.

Direct proocess prints have certain advantages.
They can be produced much quicker than blueprints,
less floor space is required for equipment, and they
are better suited for checking purposes, since nota-
tions can easily be made on the primt., Dirsct Process
prints are a real conbribution to reproduction
methods.

The complete line of dimzo meterials covers a
wide remge of papers, cloths, filma and foils. TIn
pddition to the pepers most commonly used for making
roproductions from engineering drawings, the Sepim or
Tntermediate papers are used extensively in the
Fngineering field., These papers serve the same pur-
pose as the more familiar Van Dyke papers, and provide
s medium from which it is possible to make additional
copiss, They have one disadvantage, in that they dis-
color and become opaque with age to the point where
they can no longer be reproduced.

For many years in order to make e cloth tracing
from & pencil drawing, it wms necessary to trace it by
hend. There are still & large number of tracings made
in this mannsr.

In 1932 the Eastmen Kodek Company offered to the
trade a method of reproducing drawings on cloth by
photogrephy. The name of this product has- been
chenged several times end today is kmown as Kodagraph
tracing cleth. Thers are two types: Kodagraph Con-
tact cloth snd Kodagraph Projection cloth. These are
strietly photographic preducts and a darkroom is re-
quired for processing. Making tracings by phetography
results in a great saving in time and cost., It saves
time end troubls in checking snd eliminates mistakes
which might be made in tracing. There is little

chenee of error in dimensions or details becauss the
method of making the tracing is entirely photographic'
and gives facsimile reproduction. Erasures and addi-
tions cen he made on the finished tracing, and areas
can bs blocked out during the process of making the
trecing.

To make & tracing by photography with Kodagraph
Tracing cloth, it is first necessary toc make a nega-
tive of the original, There are twc methods of making
the negative. One requires e vacuum printing frame
with proper illuminetion; the other requires & dark-
room cemera., After the negative is made, by either of
these methods, it is inspected on & retouching table
and eny faults or parts to be deleted are painted out,
The Kodagraph Tracing is then made from the negative.

If mede in e vacuum printing frame, the negative
is made on Kodalith Orthochromatic negative paper and
will be the same size as the original drawing, subject
to processing distortion and humidity smplitude. The
negative paper is placed in the vecuum frame with the
emulsion side up. . The original drawing is then placed
on the nepative paper face down with the peneil lines
in contest with emulsion., The frame is then closed
snd the two sheets of paper drawn into cleose contact
by mesns of a vacuum pump. The paper is then exposed
to the light, baken out snd developed; the result
being a high contrast paper negative. The megative is
full size on negative paper and the traeing is made by
contact in the vacuum printing frame. The sensitized
tracing cloth is placed in the printing frame, emul~-
gion side up, snd the negative is placed on top of 1%,
emulsion side down, After meking the exposure, the
tracing is developed, fixed, washed and dried the same
as any photographic print.

When the negative is made by meams of the dark-
room cemers, the drawing is placed on the copy board
and = picture is taken of it on Kedalibh Orthochro-
matic Film, The resulting negative is a reduced copy
of the original snd is developed the same as eny other
photographie negative. The tracing is made from the
negative by using the darkroom cemera as & projector.
The negetive is placed in the negative holder and the
tracing cloth is placed on the oopy board. The drew-
ing is enlarged back to its original size and the
tracing cloth is then processed in the usual manner.

In addition to line drawings, sensitized trecing
cloth is suitable for copying photographs, blueprints,
and other engineering data. By bullding up composite
negatives, this type of information cen be reproduced
whole or in part on our reguler drawing foTme.

In September 1547 the Eastman Kodalk Company in=-
troduced to the trade a product lmown as Kedagraph
Autopositive Paper. This paper is probably one of the
most revolutiocnary products that has ever heen of fered
in the reproduction field, It provides a method of
making low cost reproductions to replace methods which

{Continued on page 36)
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OBLIQUE AS A MEMBER OF THE PICTORIAL FAMILY

Professor Johm P, Oliver
Texas A & M College

As e member of the
femily of pietorial projec-
tion, oblique seems to he
the neglscted step-child.
That is unfortunate since

the little fellow has de- Trae siope
cided possibilities., There ”/_”g
the

are circumstances under
which the use of oblique is
more sensible and more
quickly executed than
either orthographic or per-
spective. For that reason,
I have depleted oblique
projection in twe of its
geveral Torms and attempted
to place it in its propser
position in the family
group.

T

For purpose of illus- Fig. 1

tration, a blook in ths

form of & rectengular right prism has been chosen as
shown in Fig. 1. An observer position is indicated
by the sight line shown in ths front, top and right
side views. The slope of the sight line is alsc indi-
catod. This position of the sight line is used
throughout both the oblique projections and the ortho-
graphic perspective comparisons.

Parallel Cbligus.
Fig. 2. Parallel oblique
mey be defined as that form
of parallel projection in
which the image screen is
obligque to the observer's ;.5/7e7 \\\
-sight line end parallel to )
cne of the principal planes
of the object. In this )
case, the screen is placed
coincident with the front
face of the block. The
sereen appears as an sdgs
in both the top and side
views of the block. The
gight 1line is located in
its proper positicn in
these views. In the
oblique projection, the
front face appears in true
size and shape. The prob-
lem is to find the position

Fig., 2

and length of the receding axis., This is dome quite
easily by projecting the upper right rear cormer of
the block parallel to the sight line into the image
screen and locating this peint in the eblique projec-
tion. It will be noted that the reéeding axls is
parallel to the front view of the sight line. The
oblique projection may now be completed.

Fig. 3. It is not
necessary to draw the
orthographic views since
deberminetion of the
sight line gives =all the
information needed. We
lmow that the height end
width dimensions are in
true length and relea-
tionshlp to each other
and the receding axis is
parallel to the front
view of the sight line
sc we may draw these
axes without further
ado., There remains the
problem of finding the
scale of the depth
dimension, A qulck
method of determining
thet scale is shown
here.

True scale for depth

unif

Receding éxis
parallel te front
view of sigh¥ [ine

True scale rfor
width

True scale ——
far height

Fig. 3

Angular Oblique, Fig, 4. For eabinet, furni-
ture and many- forms of architectursl details, a very
simple form of pietorial is the =ngular obligue. This
type mey be defined as parallel projection in which
the screen is at any engle to the sight line othsr
than normal or parallel to a principal plans of the
object, The most convenient position is nomal tc the
plan view of the sight line, That position is used
here, The plen is revolved until the screen is paral-
lel to the front and will appear as am edge in both
the top end side views. The slope:of the sight line
shows true in the side wiew, Only the top surface

True scale for depth
True scale for widih ﬁ\jy/jmege sereen

aTI

b\\

t—5lope of
sight line

True scale ror helight

Fig. 4
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nesd be shown in the side view since the only use meds of
it is in determining the position of the width and depth
axes. Width end depth sealss are true in the top view and
points may be projected from them onto the axes in the
obligue projection.

The Femily Group., Fig. 5. Here the bleock from Fig. 1
is shown in et illustration of each of the six types of
pietorial projection. The view point iz the same in each
casé, In the upper row, the sereen is placed parallel to
the front principal plene of the objeet. On the left, the
observer-object distance is infinite and we have parallel
oblique. On the right the observer-objeot distance is
finite and we have parallel perspective. In the middle row
the screen is normal to the plan view of the sight line.

By varying the observer-object distance, we have on the
left angular cblique and on the right angular perspective.
In the bottom row the soreen is placed normal to the
gight. line. By wvarying the observer-objeot distence, we
have on the left btrimetric and on the right three-point
perspoctive,

The problem of pletorial resolves itself into one of
determining the view point and the type of projection to be
made from that view point, The method used is as immaterial
as 1t is varied, The one here used is a combination of the
lethod of Traces with the Methed of Revolutions. It is a
common method for determining vanishing peints in perspec-
tive and has been discussed by various authors for a number
of years in the past.

)

Farallel Obiigue pParsfie! perspective

70

Angular Obligue

10

Trimetric Fhree-Point Perspective

Adnguiar Perspective
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heretofore had been very expensive and sometimes almost im-
possible,

Kodegraph Autopositive paper offers wide possibilities
in reducing drafting costs. This peper is suitable for
varied applications sueh as:--

Direct positive coples from paper tracings,

Blocked-out reproductions when design changes, are de-
sired.

Reclamation of old tracings.

Maldng, intermediate tracings from msnile drawings when
blueprints or direct process 1s required,

This paper can be handled under ordinary tungsten
lighting and can be exposed on any printer such as e blue-
print or ormlid machine or in & vacuum printing frame where
the exposure is made by means of carbon arc lamps. All ex~
posures are made through a yellow or an orange filtsr and
the paper is preocessed by meomns of commonly used photo-
grachic developers asnd fixing bath,

Froguently a drawing is required, a large portiom of
which is exsetly 1liks an existing drewing; or due to design
changes it is desired to change portions of an existing
drewing. This can be accomplished at considereble saving
in coat by prints mede on Kodegraph Autopositive paper.
That portion of the drawing tc be is removed by blocking
out or by eredicators when making the print. The new de-
sign changes are then drawn in on the Kodagraph print whioh
is then used as en originel for making prints for field or
shop use.

Menile or opaque drawings are reproduced by the reflex
method. The drewing is laid face up in the vacuum printing
frame. The sensitized peper is then pleced on top of the
drawing with the emulsion side down. The filter is then
placed over the sensitized paper mnd the exposure made by
arc lamp illumination., The result is an indirect auto-
positive which, in turn, can be reproduced by any ccnven-
tional process.

Direct Process print will produce a reverse reading
poaitive which in turn ocsm he used Lo maks dirset reading
prints, Part of the drawing can be blocked out or removed

by eradicator when design ohenges are required,

Abcut the first of October of this year, another prod-
uet was introduced by the Eastman Kodek Company; Kedagraph
Autcpositive Watte Film. This meterial has all of the
characteristics of the Kodegraph Autopositive pmper and is
processed in the seme menmer. The use of this material
results in a high quaelity reproduction and should prove
very valueble in the Mep-making industry where it is essen-
tianl that contour lines and other small details must be
accurately reproduced,

In 1947, et the seme time thet Kodagreph Autopositive
paper was introduced, the Eastman Kodak Compeny also in-
troduced two other papers lmown es Kodagraph Contact peper
and Kedagraph Projectlion paper.

Fodegreph Conteot Paper ia o derkroom paper and is
expossd in & vecuum printing frame using arc lemp illumi-
nation, :

The paper comes in two welghts; standard weight and
extra thin, The standard weight peper is used for making
negatives preparatory to reproduction on tracing cloth and
for positive prints from blueprints or other negative type
prints where high guelity is required, The extra thin
woight paper is used for meking intermediates which are to
be reproduced by direct prosess or blueprint methods. In
copying e blueprint, best results are obtained by making a
an indirect copy on Kodagraph Contact extra thin.

Kodagraph Projection extra thin paper is also a dark-
roam paper and 1s very helpful when a reduction or an en-
largement is required that cen be repreduced om blueprint
paper or one of the direct process pepers. A-process
camera is required in meking this type of e reproduction
end it is necessary to first meke a film negative.

In presenting this peper, it is hoped thet you have
gained some idea of the steps that sre being teken by
industry todey, to speed up the releass of enginesring
drewings snd to reduce drafting costs.
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(Continued from page 17)

What have we done fo expect Joe to become sn
excellent instructor? Ts he going to make it in spite
of us, or because of us? Does he really ¥mow what the
objectives are? Does he have & philosophy of life and
teaching which will help make him a good instructor?

Is anything done to £111 the gaps or holes in
Joe's lmowledge? Has he any idea what the common our-
rent practices are in industry and other engineering
" schools? Is something being donme to give Joe a more
comprehensive outlock? What chance is thers for a
sense of achievement and recognition for Joe?

Is there much chance that he. gets to feel he is
a part of the whole, by having a voice in things, and
dlscoverlng that some of his ideas are adopted and
used? Surely he should have & place on some commit-
tees, but thus far he has had neither chance ncr
choioe. Fe has also received little help via observa-
tion of his teaching, and supervision of a conastruc-
tive and helpful nature.

Has he had or does he deserve any help in getting
surmer employment that will be most helpful to a draw
ing instructor? TUsuelly there are older men who have
the contacts which might enable them to help Joe get
the kind of Job which would be most beneficial.

Does he Imow how broad our field really is, and
how much it ineludes? Has he done much more than hear
of nomography and graphical solutions of engineering
problems, etc.?

When Joe 1s mew in the department, perhaps he
looks around to see what's whet, He learns that there
are many excellent texts, workbooks, ete, He sees
that the courses have been pretty well worked out, and
hashed =nd rehashed. When he is asked what ressarch
can be done in the field, it looks pretty much like a
blank wall., What cen a relative beginner do to im~
. prove on texts, tests, workbooks, etc.,, which have
been worked out by authorities with a score of yesrs
experience behind them?

Hed enybody ever told him (or hinted) that there
is & common ground. betwsen our fisld, mathemstics,
physics, . clvil and mechaenical engineering, etc.; and
that perhaps he cen discover some graphioal methods of
solving problems of an engineering nature which will
be more practical than the past or present methods?
Even electrical engineering mekes use of graphical
methods and solutions to an extent which would sur-
prise many of us,

Joé-has had but little training in such things as
nomogrephy, mechine design, tool emd die or jig snd
fixture work. He has often wondered, howsver, if
mechenisms, kKinematics, linkagss, ete. should not be a
part of the graphical field in an engineering school.

What sbout Joe's prospscts for the future, end
the department's prospects in the future? What chance
_is there for his improvement; for the department's
status improving; for advancement of either of them?
Whet sbout contribution to the progress of the world
and more particularly tec the field?

What possibility is there that the field of
graphics and graphieal solutions for engineering prob-
lems might be explored, developed, and coordinated
into a major field? Could we train men for these
activities?

Certainly there is a need for design engineers,
Within the past month, & request came to my office
from a Detroit, Michigaﬁ, menufacturing firm for engi-
neering gradustes who would like to train to becoms
Design Ingineers. The vice-president of this company
told me "Tool and Die" men are a dime a dozen in
Detroit engineering departments right now, but that
Design Engineers are so scarce that they can practi-
celly neme their own figure as a salary, I have
corroboration of this condition from another friend
familiar with the Detroit situation. DPerhaps this
condition is not general, but at least Design Engi-
neering does not seem to be mn overcrowded field in
one of the greatest industrial and manufacturing
centers in the country.

Why couldn't we graduate the Design Ingineers?
Admittedly, they would probably mneed several years
appronticeship in two or more plants, but much
practical research and development might be done by
these men.

Whet shculd we do about Joe and his kind? Do we
need to pamper and coddle them? Must we do everything
for them to make them into better teachers? No,
emphatically, No! It doesn't take much to bend a
willow Just a little the other way. Oftentimes, it
doesn't teke too much encouragement, mor too much in

"the way of opporitunity to start a trend in the

opposite direction to that taken by Joe. Let's give
him scmething to work for, to work toward; let's en-
courage him to get interested in doing a supserior Job.
I think we could sell a.man on the satisfaction of,
and pride in, doing & hetter Job then is belng dome
by others.

He might get mere interested in his Job if he
new that it might meen getting somewhere. Almost
any ordinery human needs some incentive to keep going

“at a better than sverage pace, end not maTy men &re

likely *to continue doing & superior job in what looks
like a "blind alley" position. Can Joe have reason-
ably good prospects for promotion if he does a
superior jobt Is his field growing or diminishing in
importance and prestige in his college? Is the de-
partment developing new courses or branches, or even
keeping up with present day developmente? Are we
keoping pace, in growth, with other branches of engi-
neering. .

Sure, Joe ought to join professionsl societies
and become active in them, get his masters degree,
exchange ldeas with other men in the Tield, take some
of the other courses in enginsering graphics, go out
and get practical experiemnce, subscribe to techniesal
magezines, build up his library (and use it), keep up
with new development, ete.,---but Wwhat sort of en-
couragement or real incentive is there for him to do
this?

But, even if he does this, there is much more he
needs to know about teaching methods and psychology
of groups end individuals to be a really top-notch
teacher. Let's give Joe a good chance to get that
training, too. Fneourage him to get some college
treining in methods of teaching, educational and
other practical psychology ‘courses, Mske it as easy
as possible for him to take these courses and see that
he knows it will be teken into consideration, along
with the obher factors, involved in salary inecreases
and promotions.
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Geometry
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Bennett, J.T. Composite Dimensioning Machinery 55 163- Ap. 149
for Concentricity ' 155
Bennett, J.T. Engineering Manual: Its Mach, Design 21 94~ Nov. '49
Function & Maintenance ) 105
Bensor, BeS., Jr. Effects of Luminous Ceil- I1lum, Eng. 44 520 Sept. '49
& Church, E.H. ing Flements on Visibility i
Brown, L.A. Story of Meps Sei, Am. 181 56~ Oct. 149
5§
Cold-Cathode Tubes in Engineer 188 53 Jl. 8 149
Ceiling-Louvres for a
Drawing. 0ffice .
Ford Motor Co. ¥ew Method of Trecing Mill & 45 118~ Dec, [49
Reproduction Saves Factory 120
$100,000 a Yesar
Gambatess, J. Tost Fits Worker te Right Eng. News- 143 44—~ Sept. 29
"Job"; Used to Select Record 45 149
Draftsmen Trainees
Glidden, H.K. Airport Design Work S5impli- Roada & 92 76 ¥ov, 149
) 77
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