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TECHNICAL DRA

GIESECKE, MITCHELL

The third edition of this nationally used text is
up-to-date and in line with the most modern
practices. New material has been added to the
basic chapters on Lettering, Multiview Drawing,
Sectioning, Auxiliary Views, and Dimensiening.
Much useful information on industrial practices is
included and the full chapter on shap practices is
nrepared with the advice and help of various
industrial concerns, All problem layouts have

:, 3rd Edition
SPERNCER

been chariged to agree with the American
Standard size of 814 x It, Il x 17, eftc., and
wherever necessary, drawings have been enlarged
tc enable them to be read with ease. More than
200 new or improved illustrations are contained
in the new edition. Throughout, the text is in
accord with the American Standard Drawing and
Drafting Room Practice, which is reproduced in

full in the appendix. $4.50

Technical Drawing Problems — Second Edition — 93 Sheets.

Lettering Exercises — Second Edition — 16 Looseleaf Sheets.

Technical Drawing Problems — Series 2 — Spencer & Grant — 138 Sheets.

Technical Lettering Practice — 13 Sheets.

DESCRIPTIVE GE:

WORKSHEETS

PARE LOVING & HILL

A unique, practicable set of worksheets, Descrip-
tive Geometry Worksheets covers the drafting
and layout work of standard descriptive geometry
courses as offered in departments of engineering
drawing. Each topic is introduced by problems on
fundamental theory, followed by problems in-
volving typical engineering situations. Used ‘and
improved throughout a two year period at lliinois
Institute of Technology and other colleges in a

preliminary edition, this manual incorporates that
experience into the text and does much to enrich
the study of descriptive geometry: It consists of
24 groups of laboratory problems, Problem ma-
terial is included from many fields not conven-
tionally covered, such as map projection and
spherical triangles, together with other material
which is omitted from many bocks, such as shades
and shadows, perspectives, and conics. $2.50

DESCRIPTIVE GEOMETRY - parE, LOVING, HILL, Coming in Spring

COMPANY - 60 FIFTH AVE. N.Y. N. Y.
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GENERAL EDUCATION THROUGH ENGINEERING
DRAWING

Clifford H. Springer
Chairman Divlslon of Englneering Drawing

As professlonal educatlon has developed
In this country, two somewhat opposing plans
have come into general use. The legal and
medleal prcfesslons have chosen to add thelr
professional work after the student has taken
a mors or lesas liberal or classical education.
The engineering prefesslon on the other hand
has generally gone ahead on the thecory that a
1iberal education can be obtalned at the same
time as a professlonal educatlon. Thils method
assumes that general education can be obtalned
through the medlum of one course as well as
another if the Instructlen 1s at a high enough
lavel.

In recent years, there haa been an Increas-
Ing demand for the Inclusion of more formal
coursss in the humanitles and social studies.
If englneering graduates are deficient 1n thease
respects, there seem to be cnly two conclusions;
one, that the legal and medlcal profesalons
chose the correct course, or that the teaching
of engineering subjects has not been at a suf-
fleiently high level. It does not aseem logleal
to assume that the engineering profession can
add a few coursea here and there In an already
overcrowded currlculum and thereby attain an
educatlion equivalent to the doctors or lawyers.
The courses that can De added are necessarily
the elementary couraes that the other profes-
8lons have used as a basls for thelr general
education.

A few such courses may help, but if the en-
gineering system 1s to be upheld, the "educa-
tional value of useful knowledge™ and the idea
of "learning by dolng" as promoted by William
Barton Hogers, fcunder of M.I.T., must be revi-
tallzed. Teo do thls each engineering instructcr
must think In terms of education as well as sub-
Ject matter.

A former tsacher of logle who later taught.
descriptive geometry .clalims that he can teach
logic through the medlum of descriptlve geometry
as well as in a formallized course. Hablts of
conelse, analytleal and orlglnal thinking can
be formed and developed through descriptive
geometry 1f the instructor cares to make the
effort. However, the courase 1f taught by the
Mengean method can very easlly become a memory
course, and 1f taught by the auxillary plane
mothod 1t may readlly become one of manipulation.
Drawing teachers, 1f they are to do thelr part
In the educatlon of the young engineer must be
continuelly alert to these dangers. This would
be a good time for each Instructor to evaluate
hls work to see that he ls giving the student
all of the lnstructlon that he deserves.

The Drawing Divlalon of ASEE 1s a very llve
and effectlve organization In which many ldeas
for the good of enginsering education are born
and apread. The organlzation of the Dlvlialon
with 1ts offlcers and commlttees for thls year
1s 1llated below.

Organization of the Drawing Division of ASEE

Chalrman
Vice Ghairman
Secretary
Past Chalrman

Executlve Commlittee

Prof. W.E., Strest

Dean C.E. Rowe
Prof. H.E. Grant
Prof. J.3. Rising

Editor of T Square

Page Prof. B.L. Wellman

Edltor of Journal of
Englneering Drawing

Advertising Menager
of the Journal

Circulatlon Manager
of the Journal

Member of the Counecll

Prof. C.H. Springer
Dean Jasper Gerardi
Prof. ﬁ. T. Northrup
Prof. R.5. Paffenbarger

Prof. J.G. McGulre

Prof. T.T. Askhus
Prof. GC.J. Vierck

Prof. W.J. Luzradder
Prof. H.C. Spemncer

University of Illirols
University of Detrolt
Wayne Unlversity

Ohlo State Universlty
Texes A & M

Texas A & 11

Universlty of Texas
Washington Univeraity
Towa State Ccllege

Worcester Polytechnle Instltute

University of Nebraska
Ohic State Unlversity

Purdue University
I11linolas Inatitute of Technology

(Contilnued on page &)
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{Continued from page 5)

This group- consgtitutes the complete executlve commlttes of the Drawlng Division.

Polley Commlttee
Chalrman

Prof. R.P.

Hoelacher

Prof. Juatus Rislng

University of Illinols
Purdue Unlverslity

Prof. W.E. Street Texag A & M
Prof. F.G. Hlgbes State Unlversity of Iowa
Nominating Committee :
Chalrman Prof. R.T. Worthrup . Wayne Unlversity
Prof. P.0O. Potts Unlversity of Michigan
Prof. J.E. Robertaon Michigan State College

Local Commlttee for Annual Meeting 1952

Chairman -

Prof. E.A.
Prof. P.S.

Sherrard
Dow

Dartmouth College
Dartmouth College

Prof. B.L. Wellman Worcester Polytechnlic Institute

Commlttee for the.Dlsplay of Instrﬁments

Prof. H.P. Skamser
Prof. E.A. Sherrard
Prof. Albert Jorgensen
Prof. R.W. Grant

Prof. J.H. Porach

Chalrman Michigan 3tate College
Dartmcuth Collsge
Unlversity of Pemnsylvanla
Washingteon University

Purdue Univeralty

Committee for the Dlaplay of Student Drawlngs

Prof. J.3. Risglng
Prof. P.S. Dow

Prof. J.@. McGulre
Prof. Mathew McNeary

Yows State College
Dartmouth College
Texas A & M
Universlty of Malne

Chalrman

Blbllography Commlttee

Chalrman Prof H.H. Fenwlck
Prof. H.E. Grant

Prof. H.F. Toger

University of Loulaville
Washington Universlty
Nertheastern Universlty

Commlttee on Teachlng Alds

Prof. H.B. Howe
Prof. Juatus Rilsing
Prof. F.M. Warner
Prof. J.G. MecGuire
Prof. L.G. Palmer
Prof. J.3. Rlsing
Mr. C.L. Tutt, Jr.

Chalrman Rengselaer Polytechnle Instltute
Purdue Unlverslty

University of Washington

Texas A & M

University of Minnesota

Iowa State College

General Motors Instlitute

Commlttee on Advanced Graphilcs

Chalrman Prof. F.A. Heacock Princeton Unlveralty
Prcf. J.T. Rule Maasachusetts Inatltute of Technology
Prof. J.N. Arnold Purdue University
Prof. J.G. MeGulre Texas A & M
Prof. A.3. Levens Unlverslty of California
Prof. C.H. Kearna, Jr. Ohlo State University

Commlttee on Drawlng Instrumentas

Chalrman Prof. J.H. Porasch
Prof. J. Gerardi
Prof. L.R. 3chruben

Purdue Unlveralty
Unlverslty of Detroit
University of Southerm Callfornila

Prof. R.0. Loving Illinols Instltute of Technology
Prof. J.M. Russ State Unlverslity of Iowa
Prof. E.M. Grlswold The Cooper Unlon
Prof. N.C. McGulre Univeralty of Texaa
Prof. H.G. Kinner Rensaslaer Polytechnle Institute
Speclal Awards Commlttee
Chalrman Prof. H.C. S3pencer I1iilnols Inatltute of Technology
Prof. 0.W. Potter Unlverslty of Mimnescta
Prof. R.S. Ohlo State Unlverslty

Paffenbarger
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PERSONALITY SKETCH OF
PROFESSOR FREDERIC G. HIGBEE

by

John M.
3tate University of Iowa

When our Edltor asked me to write thls per-
gonality sketeh of Professor Hilgbee, I left a
note on the Chlef's desk asking for some per-
sonal data. The next day I found a note on my
desk saylng; "Well, whadda ya knowt An obltuary!
And I'm not even slek yet." -Cf such salt has
the relatlionshlp of all who know Fred been fla~
vored.

I have never known a man who could wlth
auch an acute drouth of words, unleash such a
flood of meaningful thinklng. There are some of
us who can remember a meetlng of several, one
of whom had Just glven a wordy exposltlion of hla
tople. "The Great Stone Face" 1i1fted his eyes
to the speaker and asked "When?" The meeting’
broke up then and there.

Professor French told me several times that
he never knew a man whose mind was ac Intultive-
ly right in matters polltlc or of delleate de-
clslon. Red herrings mlght cross the tralls of
thought. Contra matters mlght be Introduced to
confuse the l1ssue. It was always Higbee who
cut cleanly, sanely, and declslvely to the sound
and flnal conclusion.

A3 a teacher, hls technlque of presentation
1z flawlessly clear and masterful. His tlming
of asaying and dolng 1n btlackboard demonstratlon
18 abgolute perfection. Always, his chalk
gtrikes the edge view of the plane at the in-

Russa

stant he says M--cea-- here"™. Hils interest in the
growth and welfare of hls students 1is deep and
sincere. There 1s no cne who wlll go further or
fight harder for the good of the "forgctter man"
{(the freshman englneer) than F. G. Hlgbee.

There are four major contributlons that the
0ld master has made to the thinking and profea-
alonal development of the brothers 1n the craft.
They are these:

1. He 13 the author of the flrst work book-
or completlon type of problem asslgn-
ment. The publleatlon date on hisg firat
edltlion 1= 1921. It was of courae pre-
faced by some. five years of tryout and
gxperlmentatlon 1n his own classes.

In June of 1528, a group of the old
guard were aweatlng 1t out 1n the smok-
ing room of the treln on route. to
3.P.E.E. at Chapel H1ll. It was too
hot to sleep. Jordan and Mann were
there, among others whose names deo not
respond to memory's call. Through the
haze of tobacco smoke and the buzz of
general conversatlon, came that qulet
well loved volbe; "I think this group
should be recognlzed as such by the So-
clety. It can be done as a Dlvlsion
under the constitutlon.™ So was born
the flrst of the many Divislona of the
-Soclety that exlst today. It was Hig-
‘bee who 1ntroduced the regolutlon to the
Counell, and agalnst no 1little realat-
ance from scme quarters there,promoted
and obtalned 1ts passage.

In June of 1930, at the Montreal meet-
ing, after the Drawlng School at
Carnegle Instltute of Technology, the
Divislion Fathers were relaxlng one af-
ternoon--when 1n splte of the bag plpes
playlng--or because of them--the talk
turned to a medlum for an exchange of
1deas and news wlthin the Divislon. It
was Hlgbee who suggested uslng a speclal
page 1n the S.P.E.E. Journal. French
suggested the name of "The T-Sguare
Page™, and offered to deslgn the orlgln-
al mast~head. Fred offered to be Edltor
for the first year, and served for silx
long cold winters.

In June of 1936, the group waa slttln
around s table one evening at the Unlv-
eralty of Wlsconsln meeting. It was
baslecally the usual gang - Hlgbee,
French, Hood, MeCully, Jordan, Rlalng,
Porter, Klirchner, Farnham, Mann, Rowse,
and probably others whose named pres-
ence - ‘escapes me now. 1 may have named
somé who were not there, but they would
have besn, had they known what was to
heppen. The talk was shop of courde -
who had gald what about whleh that day
in the Drawlng School sesslons. Out of
the yak-yak came that Volce again:

{Contlinued on page 25)



&y HAROLD BARTLETT HOWE, Professor and Head of the Department of
Engincering Drawing, Rensselaer Polytechnic Institute, This newly published
texthook is based on a new method: the PICTORIAL APPROACH. Teachers
and students will welcome and appreciate the many advantages that this
clear-cut manner of presentation offers. For the instructor:- the sketches
facilitate his method of presentation; for the student: the sketches enable
him to comprehend space relationships quickly and with ease — thus, per-
ception and visualization, two important student capacities, are stimulated
and developed. Each chapter concludes with exercise problems presented
either by word description, orthographic projection or in picture form. The
direct method is employed in the presentation. The final chapter offers forty-
six pages of problems which give the student an opportunity to apply theory
to practice. The ability to cope with original problems is strengthened by the
pictorial sketches. A few of the outstanding features of this textbook are:

Advance Comments:
"It is one of the finest texts that bas [

for a number of years . . . I believe

their work should look” —
—PROFESSOR T. C, BROWN,
University of North Carolina.

markable piece of work . .. in a sub-
an amazing number of excellent, schol-
arly, and teachable textbooks, Professor
Howe's book is destined to take 4 fore-
most position, unless I miss my guess
by a mile — '
—PROFESSOR
IRWIN WLADAVER,
New Yerk University.

*1 have examined the book carefully

bresemtation of material, particularly in
‘regard to the pictorial sketching of the
examples and the large number of
practical problems ., . —

—PROFESSOR A. B, WOOD,

been placed on the market in this field §

thé students will appreciate the illus- B
trations baving an appearance much as [

“Professor Howe has produced a re-

ject matter field alreddy noteworthy for |

and am favorably impressed with the §

Each project with its drawings and explanation is complete on a *,,

single page or on facing pages.

Pictorial sketches eliminate wordy descriptions which often fail as the
student is unable to visualize at this stage of his training. Space rela-
tionships of vectors, particularly their use in finding stresses in planar
and noncoplanar structures, is emphasized. Petspective representation
of line surfaces involving one, two and three point perspective

methods is explained,

332 peges, 328 illustrations, $4.00

WILLIAM WIRT TURNER,

University of Tennessee.
. it is evident that Professor Howe
has made a real contribution, especially
in bis well conceived pictorial draw-
ings’t —
—PROFESSOR H. C. SPENCER,
Hiinois Institute of Technology.
“The pictorial approach is an effective
aid to visualizing space rvelatiomships
and jt should appeal to teachers . . .”
—PROFESSOR
FRANK A. HEACOCK,

Princeton University.

Professor and Head of Department of Engineering Drawing

CARSON P. BUCK,  Associate Professor of Engineering Drawing
HUGH P. ACKERT, Assistant Professor of Engineering Drawing

Quantity Purchasers:

Augustana College,
Rack Island, Iilinois

Bacone Junior College,
klahoma
Bergen funmior College
New Jersey
Carbon College, Utab
College of William and Mary
Norfolk, Virginia
Dalbousie University,
Halifax, Canada
Jobus Hopkins University

Louisburg, College,
North Carolina

New Mexico School of Mines

Sir George Williams College,
Montreal, Canada

State College of Washington
University of Notre Dame
University of Utab
Virginia Mechanic Institute
Virginia Military Instituse

THE RONALD PRESS COMPANY
15 EaSt 26th Street, New York 10. N. Y.

UNIVERSITY OF NOTRE DAME

This textbook offers in one volume a careful integration into one course of the
basic elements of engineering drawing, descriptive geometry and machine drawing,
It is an outgrowth of a widely recognized need for such a book. At the same time
the text is flexible enough to enable teachers in schools where these courses. have
not been accorded a full degree of integration to teach their coutses by selecting
a suitable chapter sequence.

OF SPECIAL NOTE-THIS TEXTBOOK IS:

ECONOMICAL - there are three books in one, only one baok to buy;
TIME SAVING —achieved by streamlining, integrating and eliminating superflu-
ities; ADAPTABLE-—arranged so that the selection of material suits the “tempo”
of instruction for varying students, It is usable with or without workbooks.;
PRACTICAL—shop terms and operations are explained. The complete American
Standard relating to drafting procedure. A wealth of problem material is included.;
UP-TO-DATE— pictorial drawing, perspective, graphs, useful quantitative solutions
by graphics are given adequate treatment; written with a FRESH VIEWPOINT —
it gets out of the “set pattern™ to meet tomorrow’s instructional demands.

BASIC ENGINEERING DRAWING presents a practical and specific way to
successfully meet the problems of pressure-on-time that beset every engineering
drawing course. Its judiciously integrated streamlinging—developed, tested and
proved in the classtoom—avoids repetitive overlapping in progressing from one

phase of drawing to another,
669 poges, 563 iliustrations, $4.50
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COLOR AS A TEACHING AID FOR ENGINEERING DRAWING

Rex W. Waymack
Unlverslty of Notre Dame

I should like to begin thls discusslon by
establishing one pertinent fact in your minds--
namely, that I was formally tralned for the
teaching professicn. The enginesrling experilence
which I have gained over the past fiftesn years
has been cbtalined the long hard way.

It 13 because of thlsg formal teacher traln-
1ng however, . that I am presumptious enough to
appear before this group. I entertain the idea
that 1t 13 because of thls teacher training
that I am belng belng pald to teach. It thus
becomes mandatory for me te utillze my talents
In the best posslble way. If those talents are
to be utlilized to the fullest, there must be a
constant vigll for new and improved technlaques
In teaching. It 1s because I think one of the
most effectlve technliques 1ls not belng used that
I am presenting my view to you here.

The medium to whilch I refer 1s "color" and
1ts application to teaching. It 1s the purpose
¢f this paper to indlecate to you some of the
uses of "Color As a Tsachlng Ald For Englneerling
Drawing."

The many definltions of ccler sometimes
tend to confuse a layman. If you are a phy-
slclst, color means one thing; 1f you are a
paychiatrist it means another; and 1If you are
an ordinary indlvidusl 1t may mean somethlng
you find difficult to deflne. Ask some of your
colleaguss to give you thelr definltlon of white
or black or color. I assure you, the responses
wlll be neither tmmediate nor conslstent.

The physlclat would probably deflne white
as a comblnatlon of all coleors and black as the
mere absencs of light. The psychlatrist wlll
probably classlfy black and whlte as colors,
3ince each 1s percelved and each produces sen-
satlons.

These two vliews mlight be summarlzed some-
thing l1lke this-~color 1s 1light; without light
we cannot obaerve color because there 1s ac-
tually no color present. An object appears
whlte because 1t reflects all colors equally,
while an obJect appears black because 1t ab-
sorbs all colors egually. In view of thia there
can be no true color classiflcatlon for black
or whilte.

It 1s obvlious to everyone however, that
black and whlte are something we experlence
every day. Common usage lmplies that the terms
black and white are not interpreted ag "color
black" or "ecolor white,™ but merely black and
white.

There 1s no such thing as ebsence of color
oxcept where there 1s absence of light. It may
be good color or bad color, but color never-
theless. All that 1s necessary to verlfy thls
1s to merely look around you. A4 varlatlon of
practleally every basle color ls immedlately
observable. 3lnce color ls present everywhere

then 1t must necessarily affect the daily lives
of every 1lndividual. -

Statlistlics- show that more money is spent
yearly on the aesthetlc phase of the home than
1s spent on the physleal phase. Perhaps that
1s as 1t should be since there 1s deflnlte proof
that varlcus color combinatlions have s very pro-

- found psychologlcal effect upon an Individual.

There are actual ceses on record, where mar-
riages which were headed for divorce were ac-

" tually saved by a different color scheme 1n the

Interior decorating.

Everyone ls aware of the theraputic studles
made on a mosat rigid sclentiflc basis. The
hospitals, cllinles and convalescent homes have
largely dlscontlnued the use of white pain in
patient's rooms. The discontinuatlon wes due to
results of sclentifilc studles whilch proved that
color does have a great theraputlc wvalue.

‘Factorles have found through Intensive
studles that the Judlelous use of color has
played a maj)or part 1n decrsasing accldents, Im-

proving health and morale cof the workersa, les-

sened labor dlscontent and Increased productlon.
Motlon and time studles have shown that certaln

colors lessen eyestraln and fatlgue resulting 1in
Increased efflclency.

Advertlsing agencles have long since become
aware of the use of cclor. How many roadside
blll-boards do you cbserve that are not taking
advantage of color comblnationst Practically all
displays of all types now utlllze color.

Observe, 1f you wlll, the lncreased uwtiliza-
tion of cclor 1n amature photography both in
movies and stills. I am Informed by dealers that
the sale of color movie {1lm comprise over $5%
of the total, although the sales of sti1ll film
are 75% black and white to 25% color. The lower
ratlo for s8t111 fllm can obvlously be traced to
the exorbitant price of color prints. The ac-
tual cost of color transparencies compared to
black and white prints 1s much ecloser than moat
people realize.

~ If anyone doubts the affect cclor has upon
the average iIndividual, let him contrast t¢he
movle attendance to a good pleture 1n technlcolor
wlth the same gquallty pleture iIn black and whlte.
Ask yourself which type leaves the moat lastirng
impressicn on you.

It 1s likely that some of thls audience
have seen publlc demonstrations of color tele-
vision. It has not been my good fortune to wit-
ness such a demonstration, but like million of
othera, I am looking forward to color televislon
wlth a great deal of antlclpation. The current
raging battle cof which company wlll first Intrc-
duce 1t to the publlc 1s ample proof of 1ts 1m-
portance.

{Continued on page 10}
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(Continued from page 9)

Engineering departments of industrial
plants are using color charts more and more.
Experience has taught them that data can many
times be shown to a much greater advantage wlth
color than wlth black and whilte..

Many companles:are tralning workmen the
mechanlics of the products they manufacture
through the use of cclor dlagrams, such as hy-
draulle systems, carburetors, etc.

Sales departments have long used charts and
dlagrams 1n color for regular departmental use.
They heve found that data can be presented
quickly and more effectively with color.

Trafflc englneering departments In many
cltles coften lay out traffic flows of congested
areas In color In order that the entire flow
can be seen at practlcally a glance.

Tool deslgn draftsmen use color ccnstantly
for constructlion hole locatlons and of course
the part for which the partlicular jig or filxture
1s belng designed 1s lald in with red lead.

Many of you may be famlliar with body de-
algn layouts or "drafta" in the automatic 1ndus-
.try which 13 similar in many respects to the
aircraft and naval techniques. I shsll remember
forever the first day I went to work in the body
draftling division of the Studebaker Corporatlion.
The firat look of a body draft 1s for only the
courageoua wlth a strong heart. The origlnal
officlal draft contains all views, sectlons, etec.
on one large slumlnum sheet. The top view over-
lapplng the front view, sectlon after sectlon
overlappling each other demands the use of cclor
many tlmes, especlally for the detaller.

Some of you may doubt that 1t 13 poasible
to percelve color wlthout an assoclation of
scme past experience wlth 1t--1n other words you
might content that an 1ndlvidual has to be
"educated" to color.  In answer to thls all that
18 neceasary to do 1ls to lay three balls on the
floor by an infant, one whilte, one black and the
other bright red. If the 1nfant 1s a typleal
normal child you will find that there 1s a dls-
tinet preference for the red ball. Even very
amall Infants recognlze color I1n one form or
another, whlch supports the contentlon that
color Is natural for humans. Color lmparts
giallitles to an object that mere shape alone
cannot do.

At this time I wish to ask you a question
whilch may momentarlly seem rather ridlculous,
but .I belleve 1f you think about 1t a minute you
wlll conclude that there may be food for thought
after all. It 1s very probably that durlng the
past ten years your wlfe has owned many dresses.
It 14 also very llkely that there 1s one partic-
ular dress she has owned durlng that periled
that stands ocut in your mind above all othera.
The questlon 1s. Gentlemen--what color was 1t%
My guess would be that you remember that dress
above all others because of 1ts color. I would
predict that leas than 5% of the cases would
involve a black or white dress, wlth the excep-
tlon of a wedding gown. (It would be too much
to expect color to compete wlth white on those
occasions.)

The real questlon them becomes, why 1s the
perceptlon of coleor retalned longer than the
perception of black or whilte? I think the ang-
wer goes back to the fact that where--ever there
1s 1ight there 1s color. The natural order of
things 18 that of color--not of black and white.

What has all thils to do with englneering
drawlng? Simply thilsg--college life 1in general
13 compllicated enocugh without teachers adding
to the confuslen by using techniques contrary
to the matural scheme of things, and I am firm-
ly convlinced that black and whlte are contrary
to that order. BEveryone reallres that it 1s im-
pcaslble to put everythling used ln teaching in
color, btut the sltuatlon can be greatly im-
proved.

One process I have used to attempt to over-
come this 1s the use of ccler overlays. . These
overlays which you are golng to ssee are ones
which I have actually used 1n eclasses. I have
found that through the use of these, two dis-
tinct things have happened--firat, the students
have learned the princlples more qulckly than by
any other method of presentation I have found,
secondly, muech less effort l1s requlired of
me than by the conventlonal lecture method.

There 13 neothing new about the 1ldeas of over-
lays. They have been used for years 1ln some
types of deslgn work, but to my knowledge they
heve not been utlllzZed to any great extent in the
drawing fleld.

The principles and purposes of the overlays
are gulte evlident.  Through thelr use 1t 1s pos-
gible to show processes and fundamental steps™in
sequence more effectlvely than any other way I
have yet found. As you can see, the ateps are
taken 1n order, emphaslized by colecr whlle at the
same time the preceding step 1s vlslble. What a
far cry thia 1s from a textbook explanatlon of a
double auxiliary problem for example, where the
complete solutlon 1la shown, not step by step, but
complete In one drawlng, resulting 1n a maze of
Tines which sometimes sven challenges the author
ag goon as the lines get cold. Confuslon 1s en-
hanced by the printed explanatlon of the solutlon
continulng sometlimes two or three pages beyond
the solution ltself. Even more compllcatlomnsa are
added by reducing the drawing 1taself down %o half
page slze when the normal slge of the preoblem
would probably be at least three times the size
of the cut shown.

Conalder further the solutlon of a typlcal
double auxlllary problem as 1t 1s found In most
texts. In aplte of the best anyome can do by
labeling llnes and polnts, 1t 13 practleally im-
peoaslkle for anyone to 1imit hls eye span to any
sxcluslve feature of the drawlng. In explalning
the problem you may be talking about 1line AB
in the book, but the students’ eyes are seelng
line AB plus XY, 0Z, etc. If you doubt thls in
the least, pick up any text with the asolution of
a double auxlllary problem and try just seelng
line AB. If you haven't trled 1t before you may
be surprlsed te learn that you cannot Just aee
line AB In a maze of other lines. The human eye
Just 1an't constructed that way. With color
overlays however you see step 1 layed out in red

{Continued on page 31}
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APPLICATION OF ADVANCED GRAPHICS

by

Frank A.
Frofesaor of Graphlcs,

Heacock
Frinceton Unlveralty

Chalrman, Commlttee on Advanced Graphics

The purpose of this papser 13 o describe
brliefly several graphlé methods that have
been usefully applied to the solution of Im-
portant technlecal problems. Typleal sxamples
have been selected from three dlfferent flelds
of .engineering iIn order %o demonstrate the
versatility of the graphle approach. In each
case the graphlc proeedure 1s an essentlal part
of the analysls and of the actual solution of
the problem. Included 1n thls dlscussion are the
hydrograph, the paychometrlc chart, and the
‘three-dimensaional stereograph.

My flrst exemple, the hydrograph, la comn-
carned with the flow of water. Many englneering
problems call for ald from the sclence of hy-
drology which deals wilth the occurrence and
flow of water upon and beneath the earth's sur-
face. The hydrologlst measurea the flow of
gtreams end ground water. He makes a systematlc
atudy of the behavior of rivers and the methods
of developing water resoureces. On the basls of
his measurements and analysls of rainfall and
gtream flow data; he makes accurate predlections
of floods, droughts, and normal flow, and the
effects of propossed improvements. Hydrology has

Rise

important bearing on the structural design of
brldges, dams, and culverts, water supply and
irrigation projects, flood control, navigation,
eroglon control, and pollution abatement. In
hils studles of runoff data the hydrologlst de-
pends upon a slmple analytlcal tool, the hydro-
graph.

A typlcal ‘discharge hydrograph 13’ shown 1n
Fig. 1. All hydrographs are tlme~series charts,
hecause thelr horlzontal scale 1s always ex-
preased In units of time. The vertical scale
may be gage helght, so that we have a stage hy-
drograph representing the rise and fall of water

ovel at a glven point on a stream. Or the

vertlical secale may measure dlscharge 1n cublc
feet per second, commonly referred to as second-
feet, which results in a dlscharge hydrograph.
The area under a discharge hydrograph between
any two polnts 1in time 1s equal to the volume of
water that has passed the gage locatlon during
the time Interval. .

When rain falla upon the earth's surface, a
part 1a lost by evaporation, another part
(Continued on page 18}
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{Continued from page 11)

1s taken up by plant 1life and returnsd to the
atmosphere by transplratlon, and a portlon in-
filtrates Into the so0ll to become groundwater.
The remalning storm water flows overland to-
ward a stream as surface vunoff. Stream flow
15 derlved from surface runoff, chamnel atorags
and ground-water flow. 4 flood perlod hydro-
graph 1s, therefore, a hydrograph of surface
runcff superimposed on a hydrograph of ground-
water dlacharge.

In dry weather a stream derives 1ts flow
entlrely from ground-water sources as repre-
sented by the depletlon Curve AE in Fig, 1.

The segment AB of the depletlon curve is the
hydrograph of the stream before the rein beglins
at polnt B. At thls polnt the abrupt departurs
of the hydrograph from the depletlon curve in-
dlcates the addltion ef surface runoff. After
the raln ends slx hours later the volums of
stream flow continues to lncrease at a higher
rate due to upstream runoff, as shown by the
rlaing 1imb of the hydrcgraph. The rate of
dlscharge reaches a maximum 1n thls ease about
16 hours after the raln ends and then the pate
decreases along the recession 1imb of the

hydrograph to pelnt €, whers the effect of sur-
face runoff from thls storm ceases. The high
part of the curve from B to ¢ 13 called a rise.
Beyond point C the hydrograph follows a new
segment of a depletlon curve repregenting a
higher rate of ground-water flow, because thils
storm has increased the supply of ground water.

The analysls and synthesls of the hydro-
graph 13 a fundamental problem 1n river hydro-
logy. It 13 customary to develop a unltgraph,
which l1s a hydrograph of unlt volums of surface
runoff reaulting from rainfall of uniform in-
tenslty during a storm of unlt length, such as
a8 1l-day unltgraph, or a B=hour unitgraph. The
unltgraph method 1s uded To eatlimate major
floods, to predlct a day or two 1n advance the
flocd stages that wlll be reached by a glven
river, and to 111 in mlasing parts of a river-
discharge record. The unltgraph procedure re-
qulres a satiafactory method of estimating net
effective  rainfall for the dralnage basin. The
tnltgraph method s based on the hypothesle that
in a given drainage basin the surface runoff
from rainfall durlng a stom of unit length will
produce hydrographs of approximately equal baaes,

a_,'_: 25,000 [_.90“ = od" i ;g
R oy ] = a
8 Ranfall L. 08 UNIT HYDROGRAPH __|. S &
20,000 035
£ \ FOR DELAWARE RIVER ZE
3,5’000 AT PORT JERVIS, N.Y. 3.5
w : <
£ / \ |
s 10,000 i ’
L j Surface Runoff Average rainfall at stations= 1.54
2 5000 | [ - Surface runoff = 56"
_>..\ ! /’ __a—————_‘_“'——r—_ l
& Ground Water Runoff . surface runoff
) | | l | Ratio n = 36
0 - : average rainfall
27 28 29 30 ! 2 32 4 6 7
April May 1923
80,000 4
3.55"— =
BT SE I\ £
® 70,000 e 33
o« ’ o
< L /\ >0
560,000 . UNIT HYDROGRAPH _ Z_Dé_g
o / \ FOR DELAWARE RIVER o=
g 50,000 S AT PORT JERVIS, N.Y. | ?’E
3 S
o 40,000 o<
S : .
© 30,000 Average rainfall at stations=4.79
& Surface runoff =2.0!"
20,000 \\ Ratio surface runoff 47
S j5mrface Runoff average rainfall )
00 .
10,0 ve Fig. 2
o m_./_/__ — —+———"T""Ground Water Runoff Comparison _of
28 29 30 | 2 3 4 5 6 7 8 Unit Hydrographs
September October 1924 T T T

{Continued on page 13}



JOURNAL OF ENGINEERING DRAWING, : 13

{Contlnued from page 12)

and the ordinates will vary according to the
intenalty of the net effectlve rainfall.

Flg. 2 shows a comparison of unit hydro-
graphs for the Delaware Rlver at Port Jorvis,
New York. These two graphs were selected from
a group of nlne unlt-hydrographs consatructed
for typicel unlt storms in the Delaware Baslin
from 1917 to 1933 and publlshed by the T.S.
Geological Burvey 1in a book entltled "3tudles
of Relatlons of Ralnfall and Funoff 1n the
Unlted States."™ They 1llustrate the unlt-hydro-
graph analysls of surface runoff and resulting
atream flow. The dralnage area of the Delaware
River Basln above Port Jervls 1n 3020 sguars
mlles. Dally ralnfall records are avallable
from eight Weather Bureawu statlons wlthin the
Basln, and dally gage helght measurements have
been made at Port Jervls slnce 1904. These unlt
hydrographs are plotted 1n the customary manner,

Fig 3
PSYCHOMETRIC CHART

NORMAL TEMPERATURES
BAROMETR|C PRESSURE 29.92" Hg

wlth stralght 1llnea Jolnlng points of mean delly
dlscharge. They may bs converted into unltgrapha
by dlvilding thelr ordinates 1ln second-fest by

the total surface runoff 1n inchss. The com-
parison of these unlt-hydrographa at Port Jervis
vorifles the basle concept of the unlt-hydro-
graph principle, that the base lengths are ap-
proximately equel and that ecorrespondlng ordl-
nates are proportlonal to the total volumes of

gurface runoff.

Wilth a proper knowledge of 1ts capabllltles
and limltatlions, the hydrologlst uses the hy-
drograph constantly In conjunctlon wlth other
graphlc alds 1n hls analysls of ralnfall, runoff,
and stream flow relatlonships. He regards the
hydrograph as a valuable part of hls worklng -
equlpment.

Vow we turn to an entirely different graphic
method. My second example is the psychometrie
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INDUSTRIAL APPLICATION OF DRAFTING STANDARDS

Leon DelMause
Chairman General Motors Drafting Standards
Commi ttee

Mr. Chairman, mémbers and guests of the
Engineering Drawing Division of the Amerilcan
Soclety for Enginesring Education.

After we were awakened thls morning by the
jingle of an alarm clock, from a specially con-
structed mattresa, we switched on the 1ights and
were served by the wlzardry of modern plumbing.

Breakfast was heing prepared with the
magic of the mechanized kltchen and we were
delivered to these halls on the miracles of
wheeled transpcrtation.

Botween the productlive realirzation of these
comforts and necessities of our industriallzsed
age and the original "gleams" in the engineer's
eyes, are milllions of pleces of paper called
drawings made by thousands upen thousands of
draftamen. ‘

The draftsman, that vitally important link
between the Engineer and the Manufacturer, 1s
respenaible for the visual presentatlion of 1deas
and instructions that wlll finally materliallre
in the finlshed product. It is Important that
these drawings convey these idesas sc as to give
Planning, Purchasing eand Productlicon departments
accurate and complete Information for ordering
and building the preduct.

These drawlngs have besn aptly descrlbed
by the teachers of englineering drawlng as the
“graphlec language of the engineers," and like
any language 1t should always provide a clear
concept of itas meaning.

And if T may go 1ntec politlcs for a moment,
the unification of even a few of the world
languages s0 that men could communicate clearly
and understandably, would go far toward the
aolution of world prcoblems.

The same 1s true concernlng the solutlon
¢f those problems 1ln Industry which depend for
clarlty upon drafting practice, the languags
of the englneer. Lack of definlte and clear
understanding caused by variances 1n drafting
habits result 1n time wasting changes and
correcticns. ‘

FProm a practical polnt of vlew, thers 1s
one outatanding criterion by whlch to judge a
standard drafting practice and that ia 1ts
economlc effects.

More than sver before, the challenge to
modern industry ls to produce mors with less
effort. Industrial drafting must also meet
this challenge and one of the tools that we can
uge to help meet thls challenge 1s a Standar-
dlized Drafting Practlcs.

The 1dea of standardlzatlon 1s not new.
Prompted by the demands of many lndividuals, -
notably teachers of mechanlcal drawlng - the

matter of a natlonal standard for drawings was
presented to the American Scciety of Mechanical
Engineers Standards Comelttee In 1825. It 1s
wlth warm regard that Industry appralses the ef-
forts of Teachers of Engineering Drawlng towardas
expanding the curriculum for Englneering Draw-
ing. The student will become a better engineer
with thils fundamental grasp of the language of
his profeasion.

Preparatlion of the General Motors Drafting
Standards was undertaken in recogn!tlon of the
obvvious commercial advantages and the probable
military expediency of a uniform practice. Con-
vinced that national unlfication weuld sooner or
later become necesaary, General Motors endeavored
to reccnclle the vlew polnt and practleces of the
Divisions so as to permit more effective cooper-
atlon with the Soclety of Automotive Englineers
in standardizing automotive practice, and sub-
gequent cooperation with other industrles and
Government services in the development of a
national standard.

General Motora, as a decentrallzed organiza-
tion, recognizes the 1ndependence of Divisions in
engineering and production matters. And I can
personally tell you that thls independence was

 volced many a time in our committee meetinga.

General Motors Dlvlslons, never-the-less,
through thelr close affiliation, are frequently
dependent on. cne another for englneering infor-
mation. Drawlnga are widely exchanged and en-
gineering personnel are fregqiently transferred
between Divisions.

These consideratlons rendsr 1t obvlous that
uniformilty of drafting practlice la advantageocus
%o General Motora aaide from any rbroader objec-
tlves. .

) In developlng thls standard all avallabls
references, 1ncluding standards of other com~
panles and the government services, were sXam-
ined and compared with dlvislonal practlee.
Every Divislon and several other companles par-
tleipated actively in the development. With
national standardizatlon as the ultimate goal, an
offort was made to select and speclfy the prac-
tleea that were best sulted to the needs of all
industry, regardless of confllet wlth current
practices of General Motors Plvislons. Differ-
ences 1n practices were reconciled on the basls
of comparative merlt rather than on opinion,
preference or usage.

The Drafting Standards were prepared by the
peraons best qualifled for that task by many
vears of oxperlence 1n the drafting and englneer-
ing fleld. : :

Every General Motors Divislon has had an
opportunlty to atudy each subjlect included 1n
these standards and to contrlbute to the improve-
ment of every portiong of them. (Con't on page 19)
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DRAWING COURSES TECHNICAL INSTITUTE PROGRAM

by

Maurice Graney

I.

In dilscussing the plans of drawing in the
technical institute it 1s approprlate to present
first a brief statement of the objectlves and
philcsophy of the technical institute itself.
This is true for two reasons. First, the con-
cept of the technleal inatitute ia not clearly
understood by all collsge teachers. And,
second, the drawing taught within the technical
institute must be Judged and 1nterpreted
against its proper background.

The term technical lnstltute, as defined -
by E.C.P.D., defines a curriculum concept, not
a achoecl.. Many cclleges, junlor colleges, and
speclal schocls have offered technical instltute
programs. Regular college faclllties and fac-
ulties may be used. Or, if deslrable, speclal-
1zed facilitles may be bullf and a particularly
trained staff may be retalned. In any event
thete are certaln characteriasties of currlculum
and certaln well-deflned objectlives which must
be cbserved and followed. These characterlstics
and cbjJectives glve the technleal institute itas
unigue quallity. What are they?

1l. Entrance into a technical inatltute
requires high school graduation, or some
oequlvalent background of work experience.

2. Study 1s for a hriefer perlod than
commonly requlred for a bachelcr degres.
Cne year programs and two year programs are
found most often.

3. Ingtructlon 1s intense, speclallzed,
and directed toward the preparation of Indivi-
duals for employment In Industry. The lnatruc-
itlon 1s lesa theoretlcal then 1n engineering
“instruction, although frequently 1t 1s the
same general flelds. ZEmphaals 1s placed upon
laboratory instruction and upon practical apw
plication to lnduatrial problems.

4. Technlcal Institute programs do not
traln skllled craftsmen, such as machlnists,
weldera, magong, carpenters, and so forth.

5. Instruction must be based upoﬁ an
understanding of theory. Rule of thumb
practlces are not adequate.

6. Graduates of technlcal 1natltute pro-
grams are qualified to be employed as assistants
to scientlsts and englneers, in varlous operat-
Ing positions in production, in supervision, and
In technical sales. They frequently perform
Jobs for whlch thelr unique qualiflications 1n
both the practlical and theoretical flelds make
them excellent llalson employeesa. Thevy bridgs
the gap between the theoretlcal deslgner on the
one hand, and the skilled artisan on the other.

These slx characterlatlics compose the basle
definition of the technical 1institute. -Whlle
this definltlon may be too briefl, 1t helps to
deflne the area, level, and scope. What, then,

1s the meaning of thls to persons interested in
In the aubject matter field of drawlng?

The answer tc this questlon must 1lnclude
an examinatlon of the speciflc objectives of the
drawing courses ln technical Iinstitute programa;
1t muat Inelude a discussion of teaching tech-
nlgues; 1t must Include an analysis of the type
of teacher needed and the kind of student en-
rolled. The anawer should define the differ-
ences between drawing as taught 1n the high
achools, the englineering curricula, and the
technical institute.

IT.

The purpose cf teachlng drawlng in the
technical 1nstltute is twofold. Most technleal
instltute programs include more than onse specifilc
curriculum. There are definite cbjectlives for
each. For example, a currlculum in metallurglecal
techmology may have as its speclflc objective the
training of metallurgical laboratory techniclans.
Curricula may be developsd for productlon plan-
ning, petroleum technology, redioc technology,
or a host of other technical fields, each having
1ts defined place in our Industry. In programs
such as these a course or two in drawlng gen-
erally is Included. The purpose of this inclu-
glon 138 to round out the students® general theo-
retical background. The relationship of this
purpose to the purpose of drawing courses 1n an
englneering plan of study 1s quite close.

In additlon to the ahbove, however, specific
drafting currlcula are included in many tech-
nical Instltute programs. 3uch curricula are
concerned wlith the machlne-drawling fleld or the
archltectural-drawlng fleld. For these, the
apeclflc objective of the drawlng courses is
quite dlfferant from the objective of the draw-
ing courses in the previously mentioned fields.
In these the purpose 1s to traln draftsmen and
Junlor deslgners.

The complete definition of this objective
can be made most clearly by dlstingulghing 1t
from the objectlves of drawlnz courses In the
enginesring schools and 1ln the secondary
gcho&ls.

Drawlng courses 1n englneering currilcula

"do not have asg thelr cbjective thoe preparation

of profesaslonal draftsmen. It 13 true than
many englnsers start thelr professional eareesrs
In drafting departments: As a matter of fact,
marry of them never completely separate them-
gelves from the drawlng function. But the prime
purpose of thelr drawlng tralning is different.
Thls tralning develops ln them a knowledge of
the graphlcal language. It helps develop thelr
powersa of visuallzation. It brings intec sharp
rellef the methodical, orderly approach ta the
solutlicon of an engineering problem, and develops
a knowledge of machlne parts, technleal terms,
and the conventlcnal practlces used In the
(Continued on page 18)
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representation of objects and 1deas. Some
graphlcs courses attempt to achieve mere abs-
tract geals. In all of these objectives, how-
ever, the avowed purpose of preparing caresr
draftsmen 1s not included.

The cbjectlves of the drawing courses in
high schools, on the other hand, alsc differ
from those of the technical institute. On the
high school level there appear to be two rather
well deflned goals. The one 18 that of appre-
clation. Students are taught to appreclate
many flelds of learnlng: art, musaic, postry,
the physical and biclegical sciences, technolo-
gy, business, commerce, and so on. This 1a a
part of thelr cultural develcpment. And draw-
ing 1a.a part of the pattern. In addition to
this objectlve there is the vocational objec-
tive of ocgupatlonal competence. Selected atu-
dents are drllled Intensively In the techniques
and practices of draftsmen and the skilled
artisans in related fields. Many hligh school
graduates enter Industry as quallfied tracers,
detallera, and the like. Of these, however,
only the rare exception understanda the theory
behlnd practlce, or the basis for concent. The
studenta' lack of maturity and thelir llmited
experlence almoat precludes such accomplishment.

In the technlcal Institute program the at-
tempt 1s to achlsve an objective which includes,
In part, that of the hlgh school, and In part
that of ths englneering college. In addltlion,
the objectlve has certaln unlque Incluslons of
1ts own.

The thecoretlical backsground suppllied by the
technical institute drafting curricula 13 more
limited than that of the englnesring college.
In general, mathematlcs couraes Includs only
geometry, algebra and trigoncmetry. Thus, theo-
retical concepts requliring a background of cal-
culus may not be taught. There are however,
substantial coursés In eleectrlcity, heat, ap-
plled mechanlcs, mechanlsms, and machlne de-
3lgn which can be taught on the ncn-calculus
legvel. There are like courses 1n the architec-
tural fisld. Such courses glve the student an
adequate background to work intelligently with
the more theoretically trained englneer. Few
vocatlonal programs in high schools attempt
instruction 1n theory to that extent.

In addition, technical institute curricula
include offerings In such courses aa tool de-
slgn, jlg and flxture deslgn, die dealgn, and
glve ample time In laboratory te insure the
development of a high degres of skill. Few, 1f
any, englneering programs permit as much time for
such practical courdged.

Frequently, technical institute drafting
courses are admlnistered as are 1lndustrlal draft-
Ing departments. Classes ars divided into
squads. Squad leaders are appointed. Student
achlevement 1s adjudzged satisfactory only if 1%
meets high commerclel standards. Practical
laboratory eourses constltute a gignificant
part of the total instruction.

The qualificatlons of technical instltute
teachers are establlished by the redulrements of
the courses and programs. In most instances
less emphasis 1s placed upon the academlc cre-
dentials for teechnlecal institute teachers than

for teachers 1n the colleges or in the high
schoola., The principle criterlon to be met 1s
the one concernsd wlth the teacher's knowladge
of and ability in his fleld. The drawing field
1s a typleal example. A pergon selected to
teach dle design should have been a high grade
dle designer I1n industry. The fact that a
substantial fraction of industrlal die designers
are not collsge men is relatlvely unimportant.
It simply means that the chances are few that a
technical Institute teacher selected hecause

of his industrisl die design experience will be
a college graeduate. Obviously, most schools
look for teachers who not only have practical
experlence, but alao hold high academlc creden-
tlala. But the primary emphasis i1s placed upon
specifle knowledge in the practlcal asituaticn.
Ag a consequence of thls, a. large number of
technilcal Instibtute instructors lack profesaion-
2]l training iIn the art and sclience of teaching.
This 1s a cause for real concern at the present
time and much thought 1s being glven to ways

cf remedylng this deflclency.

What are the characterlstics of the typical
technical Instltute student? Perhaps no defi-
niltlon would 1t all studsnts very well, but
the followlng comments will suggest a pleture
of an individual who 1s commonly found and who
typifles at lsast one large group. He 1a a
person who completed high school and took =
job. In general, he took just any job that
came alcng. Most frequently the job 1s in some
industry. After a few years -of work, he married
and perhaps assumed the responslblllitles of a
family. As he approaches the age of 24 or 25 he
reallzes he has no specific tralning and that
his chances of meving up in industry, of getting
ahead, are limited. He is ambitious, and he
loocks around for a way out of his dilemma. The
opportunity to go away for four years of college
1s closed to him becauds of the coat of such a
move and because of his family responsibllities.
He knows the kind of job he would like and 1s
eager for the training needed. He wants a
chance to keep hls Job and %o go to school on a
part-time basls so that In due time he may
quallfy for what he wants. He has an almost
pathetlc eagerness to learn. He makes an ex-
cellent student. Do not get confussd about hils
abllity. Frequently he has much more cf 1t
than the typlecal college sophomers. When a
atudent such as thls comes to the technlcal
Institute, he meens businesa, he wants an educa-
tion. The school would do well teo give him
tralning which l1s carefully concelved, and which
is adminlstered by competent pecplse.

8t111 another type of student comes to the
technieal instltute aponaored by the induatry
for which he works. Industry today is woefully
ghort of workers who are well-tralned technlcal-
ly. In order to correct such deficlency, in-
dustry is willling to send selected workers out-
8lde for speclal training and foot the bill it-
self. But industry wants training which will
meet 1ts needs. To asaume that the standard
high achool or college currlculum supplies the
tralning to meet the wvaristy of needs of the
many Industries In our economy today 13 to ig-
nore the facts to a most amazing degree. As a
congequence, the industrles are turning more

(Continued on page 25)
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Included. under sach subject 1s sufficlent
Information to give even the least experlenced
user of these standards the necessary back-
ground to establish an understanding of the
recommendatlions which are preaented.

One of the filrst problema the General Mo-
tors Drafting Standards Commlttee was con-
fronted with was not the number of subjects,
but the scope of any particunlar subject. In

- generalitles esach subject was te embody the fol-

lowlng features in the order listed.

1. General Statement: This should state
the purpose of the asubject.

2. Information. This should be devoted to
a broad statement of methods, practices,
and definltion of terms.

3. ‘Baslc Rules and Appllcations: Thilas
should include detailled rules of pro-
cedure with speclfic exampled of how
they are applled under various condl-
tiona.

4. - Composite Examples: This includes
practical complete examples applylng
the methoda and procedurss previocusly
outlined in detall.

The subject "Dimensioning" 1s a good ex-
ample of the results attalned, which I shall
outline:. :

The General Statement was as followa:

"Dimensloning™ may be deflned as the art of
imparting deflnitlon to a pletorlal representa-
tilon. It 1, by far, the most important opera-
tion in producing a detall drawing, and should
be glven conalderation even in the desilzn stage.

The several extermal views on a drawlng,
together wlith the necessary sectlonal vlews,
correctly placed and projected, tell the shape
of the object. However, to speclfy its slze
deflnitely, dimensions must be added to the
plctorial representation.

The major value of a mechanical drawing
lles in 1ts dimensions. In fact, the pleture

portion of most detall drawings servea no better

purposs than to form s background to which the
dimensions are applied.

Every detail drawlng 1s expected to convey
exact and positive Informatlon regarding every
detall of the represented part, and to make en-
gineering intent perfectly clear. Wlthout the
definite specifications expressed by dimensions
it i3 practleally Impossible to accompllish thess
objectlives.

Nearly every detall drawlng bears some sort
of admonitlon agalnst scaling the drawling or
prints made therefrom. This leaves only one
course open to the drafting organlzatlon - to
defline the slze, shape and proportlons of every
portlon of the detall part completely and unmila-
takeably by means of dlmenslons and notes.

The foregolng "General Statement" might
seem long but we felt that it was clear and
expliclt - the sams as we expect the drawlngs
to be. °

Following our formula along, we then pre-
sented mesthoda of dimensloning detall drawlngs,
followed by basle rules and applicatlions. In
the basic rules and applications flfty-six il-
lustrations were used. These 1llustrationa not
only clarified the rules, but made the pregenta-
tion of them mors lnteresting. '

The dimensioning sectlion was completed by
the presentation of three practlical examples
illuatrating a stamping, a forging end a cast-
Ing.

The General Motors Drafting Standards "Ta-
ble of Contenta™ will embrace the following:

Section A - Drafting Practlce, willl have
the following. subjects:

1. Drafting Technigue

2. Drawing Mediums

3. Drawlng Forms

4, Layout Forma

5. Line fonventlons

6. Sectioning

7+« Lettering

8. Symbols and Abbrevlatlons

9. Projestion and Descriptlve Geometry
1G. 'Dimensioning
11. Decimal Dimensioning
12, Limltas and Tolerances
13. ©Xotes
14. Drawing Revislons
15. Checking Practice
16. Drawing Reproductlions
17. . Layout'Practice
18. Body Drafting Practlce
Section B - Mechanlcal Deslign will have the
followlng sgubjecta:
1. Springs
2. Gears
3. Splines and Serrations
4. Bearings
5. Screw Threads
6. Hydranlics
Section C - Body Deslgn will haves:
1. Body Deslgn
(Gontinued on page 23)
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PROBLEMS IN ENGINEERING DRAWING IIK
By A. S. LEvens and A. E. EpstroM, University of California. 78 sheets, $4.00

A complete revision of this set of engineering drawing problems
keyed to French’s Engineering Drawing, 7th ed, with a greatly

- strengthened treatment of the important subject of dimensioning.

The 8%x11 pages have the inner edges scored for easy removal
and 3 holes for insertion in students’ ringbound notebooks.

ENGINEERING DRAWING SHEETS —Series F

By Tuomas E. FreNcH and H, M. McCuLLy. $4.25

Compels student interest by careful arrangement of lesson sequence,
increased attention to reading drawings and technical sketching,
time-saving layouts of problems in projections, etc. The material is
covered in much the same order as that in French’s Engineering
Drawing. Large 17x11 pages permit clear drawings and ample
workspace. The sheets are of extra heavy stock to withstand wear
and they can be easily removed.

ENGINEERING DRAWING PROBLEMS ‘
By Cuaries D. Coorer, CHARLES J. VIERCK and PAUL E. MACHOVINA, -
The Ohio State University. Series 1. $3.75

Practical, direct, and thorough, the authors present a series of prob-

lems in the most logical and usable order for first-year classes in

engineering drawing. Arranged for and correlated with French’s -

Engineering Drawing, the workbook offers many time-saving features

and a flexibility in its broad content.

QUIZ QUESTIONS ~2nd Edition

To accompany the 7th edition of FRENCH's Engineering Draw-

ing. By JouN M. Russ, State University of lowa. 75 cents
Arranged by chapters to correspond to Engineering Drawing and
providing a complete coverage of the text, this stimulating compi-
lation of quiz questions will serve two general ends: to provide a
study reference for students of the text, and to serve as a source of
lecture and quiz material for the instructor. .

_OMPANY, “NC, 330 West 42nd Street, New York 36,N. Y.
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2. Body and Sheet Metal Structure
3. Upholatery and Trim
Section D - Electrliecal Practlce

Sectlon E = Manufacturing Considerations
wlll have the followlng subjectss

1. Stamplngs

2. Castings

3. Dile Castings

4. Forglngs

5. Powdered Metals

6. Plastics

7. Rubber -

8. Machining Operations
9. Surface Flnlsh

10. Plating
11. Palnting
12. Welding, Brazing, Soldering

Sectlon F - Metallurglcal Conslderations
wlll have the followlng subjects:

1. Ferrous Metallurgy

2. Heat Treatment

3. Hardnesa Speciflcatlons
4. Non-Ferrous Metallurgy

Sectlon G - Assembly Conslderations will
conalst of the following subjecta:

1. TPFastenlng Methods

2. Asgembly Operations

3. {learance for Agsembly Tools
4. Tublng Flttlngs

Sectlon H ~ Legal Conslderations------and a
geotlon on ready reference tables, formulas and
contants.

These standards are 1lntended to be used as
refereénce material . It 1s believed that through
constant uge they willl gradually become an in-
tegral part of each draftsman's technlgue. To
accomplish thls desirable conditlon, these stand-
ards should be the flrst source of Informatlon
and refesrence whenever a gquestlon arlses. It 1s
not intended that they will be committed to
memery by concentrated study, but rather that
they will become part of every draftsman's "know~
how" through constant mssoclatlon and use.

It 13 conceded that often there 1s more
than one correct way to make and dimension
drawlnga. These standards are expected to 1n-
fluence the decisions concernlng practlces and
procedures that mey be applicable, and to pro-
vlde clear cut recommendatlons 1n each Instance.
They are not intended to stlfle the draftsman's
orliginality, but rather to furnlsh an author-
ltative gulde In the mechanlcs of drafting so
that hias abllities may be applled to more I1m-
portant design conslderations.

The success of these standards depends
largely upon the checkers. These lmportant
criticas of drawlngs can do much toward direct-
Ing the draftamen in the appllecaticn of these

standards untll famlillarity has been thoroughly
established.

Draftsmen who are tralned to follow this
standard drafting practice wlll make fewer mls-
takes and wlll produce more leglble drawlngs
wlth less effort.

Scome of the time saving and cost reduclng
factors are:

a. Elimlnation of dls-agreementa on how
the drawlng should be made or about
the exast shade of meaning intended on
the finlshed drawing.

b. Reductlon of errors hoth in the draft-
Ing room and the shop because the pre-
sentation, dimenslons, symbols, tolsr-
ances, etc. will be correctly inter-
preted by all.

¢. Less work - the standard has the solu-
tlon avallable at once. It 13 not
necessary to go through a time wasting
process to find the right interpretatlon
each and every time the same, problem
arlses. )

d. Take lesa supervision - 1t 1s not neces-
sary to gulde the draftsman step-by-
step 1n his drawing. He can refer to
the manual of standards.

That the alms of General Motors were all met
was demonstrated most dramatieally last August
of 1950. The Cadlllac Motor Car Div. was glven
a contract to manufacture an Army tank for the
Government.

There were thousands of productlon drawlngs
to be made and draftamen were borrowed from
many Divislons of the Corporation. for tlme
ranges from three weeks to three months.

These men were able to produce drawlngs
wlthout costly and time consumlng tralning he-
cause General Moters has standardized the draft-
ing practlces of the dlvlsilons.

At the peak of the program there were flfty-
five draftsmen on loan to Cadlllac from fifteen
different dlvisions. As new help was procured
these loaners were used to help train the addi-~
tlonal new draftsmen before they were returned
to thelr respectlive divisions.

Wlth such cooperative effort, cadillac was
able to do a better job for the Nation.

In conclusion, I have this to say. Every
offort has been put forth to make these standards
as comprehensive and Informatlve as posslble.
They make available to every draftsman 1n the
cooperation the best knowledge of General Motors
‘authorities on the subjects covered.

June 23, 1951
Leon DeMause, Chalrman

General Motors Drafting Standards
Commlttes



Just Published in Time For This Semester

‘ SERIES C—A NEW SET OF
ENGINEERING DESCRIPTIVE GEOMETRY PROBLEMS

By CHARLES E. ROWE and JAMES I3. McFARLAND

& new workbook with 101 new problems to alternate with the widely adopted Series A and B by the
same suthors. Plannsd to a accompany the textbook; ENGINEERING DESCRIPTIVE GEOMETRY (Acwe), although
the new Series C; Like A and B, cam be used with any textbook thst makes use of the Direct Method
or that employs the method of auXIliery views without the traces of planes. Printed on the ssms
excellent grade of drafting paper as Series & and B.

Looge Leaf Binding -=———w-wu $3.00 approx.

100 pp. approx. - LE P [ —

ENGINEERING DE SCRIPTIVE GEOMETRY y caarees £ rowe

More than 1000 problems furnish excellent practlce for the student in this text which glves very
detalled attention o shades, shadows and perspective, Particular emphgsis is placed upon orienta-
tion which aids the student in developing powers of visugplization., The text follows the direct
method which the author believes mekes the subject more interesting.

200 pp. : 6x9 - Cloth - Ilustrated —— $3.50

TECHNICAL DESCRIPTIVE GEOMETRY s wiiriam . streer

A new approach to the subject is used in this text which develops the drafteman's method of treatmsnt
in obtaining size, shape and position of every detail of structures and machines. Illustrations and
problems are arranged in progressive order depending upon the method of solution.

179 pp - . 7 x 10 Cloth I1lustrated —me—- $3.00

3xp EDITION—DESCRIPTIVE GEOMETRY

By FLOYD A. SMUTZ and RANDOLFH F. GINGRICH

Designed for students of the freshmen and sophomore level, Definitions, notations and nomenclature

are in accord with the recommendations of a standards committee of the Drawing Division of the Ameri-
can Spoiety for Engineering Education. Entire book rewritten in clear and simple language, with prob-
lems rearranged in logical sequenca. New cuts have been made for all illustrations. Application
problems are designed for 8% x 11 inch drawing paper and are worded to direct the attention of engineer-
ing students to the usefulness of descriptive geometry in their drafting rooms. Definitions of words
that may be new to the student are cpntained in a glossary for handy reference. :

CONTENTS : I. Intr&duction; IT. Projection of a Point; IIT. Auxiliary Projections of Lines; IV.
Auxilisry Projections of Flanes; V. Revolution Method; VI. Non-Intersecting Lines; VII. Surfaces;
VIII. Tangents to Suri‘aces, IX¥. Intersecting Surfaces; X. Applications to Shades and Shadows;

XI. Glossary

142 pp. : 7 X 10 =mmemmeme e GLOtH —meemmmee T1lustrated —ew—---33.00

E*amination Copies Available

D. VAN NOSTRAND COMPANY, INC.

. . PUBLISHERS SINCE 1848
in Continental U.8.A, .
And U.S, Possessions ‘ 250 FOURTH AVENUE MNEW YORK 3, NEW YORK
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Society of Engineering Educetion.

them.
was nation-wide.
He was our friend and counseler.

IN MEMORIAM — PROFESSOR FRANCIS M. PORTER

University of Illineis

Professor Parter was active professiommeally during his entire career.
of the mmall group who organized the Engineering Dreming Division of the American
He inspired both students and msmbers of the staff
by his thorough analysis of problems amd the careful, eccurate,
His influence in the teaching of engineering drewing and descriptive geametry

He wes one

graphic solution of

(Continued from page 7)

"In my opinion, the Division has grown to where it could
support & Journal of its own. I suggest we sbart one.

I suggest we call it the Jourmal of Fngineering Drawing ."
Thus it was that our Jourunal came to be. Our Jourmal
that has since grown to its present statwre and dignity.
I might add that Fred served for one year ag our first
Editor.

Professor Higbee was born in Fremont, Ohio, "before
Powhatan was & pup” as he puts it. After graduating from
Eenyon Military Academy, he mttended Came School of Ap-
plied Science under & tuition scholarship, amd gradueted
with the depree of B.S. in 1903 and M.E. in 1908. After
8 year as instructor at Case, and a year as Assistant
Engineer with the Osborn Engineering Cempeny in Clevelawnd,
"Ohio, Fred cems to the University of Iowe as Assiatant
Professor in 1909. He has been here ever since, serving
with distinction in mumerous capacities, on the campus,
a8 & citizen in the Community, and om several Na‘blonal
Commi ttees.,

Among these mssignments, have teen, or are now
current: Professor and Hesd Depertment of Engineering
Drewing, Directar of Convocations, Chairmen Cempus Plan-
ning Committes, Member Athletic Board, Member Transit

Board, Chaimen Iowa City Zonlng Camni ssicn, Chairman
Iowa Clty Boerd of Adjustment, Secretary Alumnl Assooie-

tion, Member Coureil and Vice President A.S.E.E., Member

A.5.4., etc.

He is m msnber of A.8.E.E., Sigme Xi, Tau Beta Pi,

Pi Teu Sigma, Engineers' Club, Triangle Fraternity, Iowa.
Academy of Science, Faculty Club, and is listed in Who's
Who in America, Who's Who in Engineering and Who kmows
and what. As we all know, he was the first to r eceive the
Engineering Drawing Awerd - Jume 1950.

He is the ewthor of six‘publ ished booke and mauy
papers and articles, all in or relative to the field of
Engineering Drawing .

He married Beth Mather in 1912, and is the father of
two sons. The elder, Frederic G, Jr, is & successful
business men in Chicage, and Jay A, will svon receive his
doctor's degree in Sopial Science et Syracuse University.
Fred is four times e grandfather.

There are thousends of us nation wide - yes world
round - who consider gurselves fortunmate to have had the
privilege and the opportunity to study or to wark under, or
to be associebed with, Frederic Geodsan Highbee.

{Continued from page 18)

more end more to the techmical institute far in-service
training to enswer their needs. In such cases it is com-
mon practice for the school's sducational experts to sit
down with the industry's own representatives amd wark out
e treining program designed to do a Job. Do not thinmk
for a mament that suoh training ewtomaticelly becomss low
grade. In scme instances it constitutes the most effect-
ive education being carried om in cur country todsy. In
the drewing field the contributions which schools ocould
make in this type of aotivity are almost limitless,

In eddition to the two types of students described
above there is the recent high school greduste type, He
is the student who wants additional Bchoullng mlmedla.tely
after high school gradustion, but who is mot ettracted by
by the regular college offering, He is interested in
doing, Frequently his abilities lie in techmical fields.
He is not particularly verbal, He wents a job in industry
when he feels he is sufficiently trained. On the scale
which measures an individuml's interest in ideas, things,
or people, such a student would show & preference for
things end people. In contrast with the engineer he is
not interested in nor perticularly eble in dealing with
ideas, abstractions, or symbols. To deny him further
technical training beceuse he does not fit the pattern
establiched for the theoretical engineser is arrogant,
undemocratio, eand econamically westeful. He is a practical
men and wants practical schooling., The technicel institute
tries to meet his meeds.

III.

What, dees all of this mesn for those designing
content for drewing courses in a technical 1nst1tute
curriculum?

For one thing, it means that the person asslgned the
job should have an intimate knowledge of what he is
trying to do. Course outlines have m way of ‘being very
deceptive. A basic drawing course in almost eny situstion
will inelude such topics as use of instruments, applied
gecmetry, theory of projection, euxiliary views, sections,
dimensioning, working drewings, and so on, A technical
institute course outline might lcok like this. Advenced
courses in machine drawing, descriptive gecmetry, stetics,
dynamics, mechanism, mechine design, all have their char-
acteristic topics. A casunl glance at ocourse outlines.
gelected from en engineering progrsm and et outlines
selected fram e technical institute program would revesl
that they were much alike in many instances, This might
lead the superficial observer to conclude that the totsl
programs would be the same, However, if the technical
institute program is administered properly, it ia signi~
ficantly different from the engineering progrem, The type
of teacher used, the type of student, the emphasis, the
application and interpretation of many topics, all tend to
orient the instruction. Anyone actively engaged in teaching
can recognize easily the tremencdus effect of these famctors.

{Continued on page 39}
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GRAPHIC MULTIPLICATION

by

John ¥. Twlgg
3ectlon of Graphilcs )
Massachusetts Inatitute of Technology

We are accustomed from cur early educational
backgrecund to think of mathematlcal problems in
terma of symbolic notation. The geometric as-
pects are qulte often neglected, or used only asa
a visual tool to the notatlonal procesa. A
great deal of time and labor in arithmetlc com-
putation can often be aaved, and a clearer un-
derstanding of the results attalned from a pure
pletorial or geometric presentation and solu-
tion. Furthermore, many problems are known to
be solvable through geomstrlic means whlch are
beyond the scope of analytic conslderation. Ad-
dltion apd multipllcation are hasle in any math-
ematlcal system. Natural extentlons of thease
basle operatlions lead to the more complex work
of higher mathematics. It should follow that
thelir development by graphlcal means wlll yleld
further pcsalbllitles for higher graphic solu-
tlons.

A geometrlc 1nterpretatlion of our number
gystem may be glven by the followlng construc-
tion. Conslder a stralght line, and assume on
it any point. (Fig. 1) This 1s the "0" or
origin. From this peint take any convenlent
length along the line to a second polnt which
can be designated as "1." The unlt segment 1s
then the length of the line from no" to M1.%
The positive and negatlve Ilntegers are then re-
presented by lengths established by polnts along
the lilne, posltlve to the right and negative to
the left of "o.M

fig.

Any real number in our system may now be repre-
gented by an unique line segment from the origin
to the point representling the number. ¥No math-
ematical proof of thls constructlon wlll he
glven. However, many Intereating artlcles can
be found 1n the llterature concerning thils sesm-
ingly almple geometric ccnstruetlion. It may be
pointed cut that this procesa 1la easentlally
that used when we establish the scales for a
graphlc plot.

The symbolle number has now been replaced
with an equlvalent geometrlc system. The nat-
ural gquestlon then arlses as to the possibllity
of performing the equlvalent of number opera-
tlions {additlon, subtractlon, multiplicatlon,
ete.) with this geometric system. The answer to
this questlon, strangely enough, has not been
completely explored. However, many lnteresting
applications can be demonstrated.

"Addltion 1n the geometrlec system conslsts

merely of adding line segments. (Flg. 2)
LA ] B 1| AtB ]
I 1 ) 1 T 4 1
fig 2

This constructlon appears rather btrivial; how-
ever, 1t does have less trivlial appllcaticns.
For example: conalder the sum of the curves

¥, = rlsin(Q-Fal) Tg = rgsin(Q TF GB)

Note that no mentlon 1s made of number notatlon.
However, due to the restrictions inherent 1in our
language, gome symbollsm must be used to convey
the problem. .

By chooslng any arbltrary units we may make
the conventlonal set-up for representlng these
curves. (Flg. 3) Now to add these curves 1t 1s
only necessary to add correspondling ordinates;
In other words, adding line segments. The power
of this elementary conatructlon 1s made clear
when we conslder that any two or more curves,
regardless of whether or not they can be repre-
sented analytlecally, may be added, and a sum
curve obtalned.

Y

fig.3

The process of subtraction follows imme-
dlately from the foregoing.

A more Interesting and yet simple construc-

tion leads to graphlc multiplicatlon. Conslder
the simllar triangles ABC and ADE. ({Flg. 4).
A
D
B E
c
fig- 4
We may set up the relationship AD_ AE
AB AG
or AB-AE = AD-AC

(Continued on page 29)
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(Continued from page 27}

If,now, we choose to make the length of-KE

a unlt, we have 3B = iD.i6
or the length of the segment iB 1s squal to the

product of the segments AD and AC. We have

now shifted our polnt of view from Euclldean
geometry in which the multipllicatlion of two line
gogments represents amn area, Lo an entlirely new
outlook in whilch the multiplicatlon produces a
third segment.

The conatruction given, whlle in 1ts basic
form, 1s not the most convenlent for use. Quite
often 1t 1a necessary to multiply two or more
1line segments which are superimposed. For this
we make use of a variation of our baslc method.

Conslder the line segments starting from
oM of length "a® and "o on the llne axis "y"
{Fig. 5). Establlsh any convenlent line OB
through the origin "0," The unit point 1s le-
cated on the axis "y" and a perpendicular drawn
to the axls from the unlt pelnt cutting the
line OB at polnt P. To locate the polnt rep-
resenting the product Mab," connect the ex-
tremity of segment "a" with point P. Through
the extremity of segment "b" draw a perpendic-
ular to the axls cutting line 0B at polnt Q.
From Q draw line OR parallel to line Pa, cut-
ting the axls at point R. The line segment
from 0 to R 1s the product segment "ab.®

B
Q — -—

™R ab

e e e

|

|
]

5
!

|

|

|
g -

figs

Proof: Consider the similapr quadrllaterals
(8QR0O)} and (TPal)

sS4 _ RO

‘ PT a
Subatituting S4@ = b

we have b _ RO

1 a
Therefore RO = a x b

It should be noted that where a unit
length Is impractically short or long, any con-
venlent length, kX, may be used. The resultant
product curve wlll then have an ordinate scale
callbrated to k times the original ordinate
scale.

The foregoing procedure will apply regard-
less of whether or not "a™.or "b" or both are

negative. PFigure & shows the configuration for
"a" negative and "b" positive. PFilgure 7 shown
both "a" and "b" negative. From the figures 1t
can be seen that the procedure 13 conalstent in
slgn, the product being negative 1f "a" and "b"
have opposite slgns, and positive 1f they have
11ke signa. It should also be noted that an in-
terchange in the roles of "a" and "b"™ does not
change the results.

Y Y
R
A b R
~
—l PN
ob
A
g A
a.b a
< BN
\!
b~
fig.6 fig.7

The procesa of graphic dlvlsion follows im-
mediately by a change In the roles played by
polnts R and elther "a™ or ™%,

To 1llustrate one of the many practical uses
of thila construction consider filrst an example
which can be easlly be verified. (Fig. B} Plot
graphically the two stralght 1lines.

‘ x 1 X 1
yl = — YE = _.
3 2 2

The product

fig.8

The product curve has been obtalned by
multiplying the palr of values along each ordl-
nate and spotilng the product on that ordinate.
The process may be very rapidly performed by use
of T square end triangles. Each "a" value 1s
moved to the "y" axls and each "b"™ valus to the
1ine CQ. The entlre process Involves only

{Continued on page 33)
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(Continued from page 10}

for example. Step 1 13 all you see because
there 1¢ no other one there.* Step 2 on the
next overlay may be 1n blue, so the blue wlll
be predominant for Step 2 whilch 1s what you now
wlth to emphaslze. BStep 1 wlll stl1ll be visible
howsver because of the dlfferent color, so the
relationship between step 1 and step 2 1= quite
apparent. The process continues through the
logical sequence step by step wilith no chance
for the student %o see and wonder about line

XY which may be in step 4 whlle you are talking
about line AB 1n step 2.

The uges of color overlays are prdctlically
limitless. They can be easlly made for such
toples as (1) orthographlic projection, (2)
sectlons, (5) conventlons, (4) fasteners, (5)
assembly drawings, (6) double auxlllarles, (7)
perspective, (8) shades and shadows, (9) charts
and {10) sven the ateps 1n 1nkIng, as well as
many others. The great saving of time through
the use of overlays go far as the teacher 1s
concerned ls due to the fact that 1t 1s not
necessary to redraw the problem each time. All
that 1s necessary 1ls to draw the one atep on
the overlay. The next step 1ls drawn on the
next overlay. The orlglinal problem ls never
redrawn nor ls any precedlng step redrawn.

You may ask, "Why not do the same thing
with black and white?" It may be dome wlth
black and white 1n overlay form and would wlth-
out guestion be much superlcr to showlng the
completed problem as 1s now the practice. How
ever, the black and white overlay ls much leas
effective than the color for the very obvlous
reason that the separate colcrs emphaslze the
separate steps as black and whlte can never do.

May I reltterate that the merlts of color
overlays are, flrst--they emphaslze the steps
in loglcal sequence; second, all steps are
completely vislble at the conelusion; third,
there 1s a great saving of the teacher's time
in not having to redraw the precedlng ateps
each time, and lastly, and most lmportant, the
gtudent grasps the steps more guickly through
the uge of cclor than by ordlnary black and
whilte.

These overlays as you see them are not
wilthout shortcomings and I am fully aware of
the most prevalent one as I'm sure you are. The
questlon foremost 1n your mlnds 1s how can you
present thlas materlal to a class slnce there
13 only one copy of the overlay. There are a
number of solutlions to thils problem. Filrst snd
probably least effectlve ls to clirculate the
overlay around the eclass whlle you go through
the problem step by step on thé blackboard. The
gecond solutlon 13 to have several overlays,
thus eliminating the blackboard session com-
pletely. Third 1s to have a large wall chart
wlth the complete solutlon, but drawn with color
for each step, the =z=ame as the overlay. The
wall ehart would thus replace the blackboard
for the lecture. The last and most effectlve
method 1s to make color slldes of the overlay
and the lecture glven from the screen. The
overlay 1s stlll avallable for any member of the
clags who wlshes to trace back through the
stepa. (If time permits I shall show you some

color slides of overlays as well as other color’
applications.)

It may be concluded by many of you that T
am critlcal of the conventlonal "chalk talk.™
Such a eoncluslon 1s for the most part correct.
The blackboard 1s wilthout a doubt the most
wldely used teaching devlice 1n exlstence and
for some type of work has no equal, however for
complicated explanation or drawlng 1t 1s the
least effective of all. I am thinklng 1n par-
ticular of an lntersection problem. A great
deal of practlce 1s required to make blackboard
drawlngs of an Intersectlon problem 1f the
teacher starts wlth the bare problem. The time
spent 1n practlce for a sketch which will have
to be repeated for the next class mlght better
be spent on meking a permenent drawlng 1n color
to begln wlth. Inaccuracles of the blackboard
drawing must always be "explalned away, " which
as everyone kunows. 1ls paychologleally unsound.

A color wall chart, overlay or sllide ellminates
the error.

We willl now assume ths blackboard drawlng
and the lecture are finlshed but scmeone at1ll
dossn't understand step 2. All of you have ex-
perlenced thiz. ¥You now have a maze of llnes on
the board. The student 1s confused, and you will
many times confuse him stlll further by trying to
trace through your solution, because he lan't
seelng just step 2--he 1s seelng the entlire
"splder web" of lines. Once agaln through the
use of color by any of the ambove mentloned
methods, you are able to focus the atudentta at-
tentlon upon the one step 1n questlon. The color
of the wall chart wlll emphasize the stepg by
contrast, however as I polnted out earller, *hav-
ing the complete solutlon vlslble to the student
even 1n color 1s not as effectlve as belng able
to show only one step at a tlme. It mlght be
parenthetlically added that through the use of
color you wlll find that there will be many less
guestlons than you have experlienced In the past
because of clarlty of the flrat explanatlon.

I have been greatly stimulated to carry on
color experiments by the work belng done by the
Foundatlion For Better Reading. The reports whilch
I have read concerning the results they are ob-
talning are almest unbellevable.

The ltems whlch have 1mpressed me most are
(1) the rate of reading has lncreased on an
average of over three-fold and (2) the tests
#hich bhave been glven indicate that the rapld
reader has more comprehenslon than the slow read-
er (thls 1s most revealing) and flnally the
rapld reader retalns more learning longer than
the slow reader. These, Gentlemen, are mighty
potent facts. I belleve they have a definlte
relatlonshlp to drawlng.

Some time ago I performed a simple experl-
ment (and I hasten to add that there were not
enough for the results to be completely valld)
to glve me some indicatlon of how long students
retaln drawlng knowledge. In advanced classes
of .atudents, who were completing thelr second
and third semesters of drawlng. I .gave each
men a complete solutlon of a doubls auxillary
problem. {Contirmed on page 33)
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The front and side vliews were glven and the com-
plete view was shown 1n each of the auxillarles.
I asked them to indlcate, in the filnal view,

the top surface by simply writing the word "Top"
on the proper surface. Only 40% of the students
could correctly recognlze this surface 1In 80
seconds. Thla Indicates to me that we are
teachling drawing, not by visualization but by
mere mechanlcs. I belleve that we at Notre

Dame are typical and I am confldent you will
find similar results 1f you wlll check in your
own schools.

Obgervation has convinced me that students
can be taught to visuallze objects through the
use of color more quickly and thoroughly than
by any other medlum. I say observation beczuse
I have not obtained factual Information yet,
but mere obaervatlon may be quite wvalld if
properly conducted.

Color research ls a comparatively new and
fasclinating fleld and like any other research,
1t nust start from an hypothesls. I have no
doubt that color 1s eventually golng tc alter
completely our technlques of teaching drawing as
well as many other subjects. I could not find
a single plece of evidenee deallng with color
and 1ts relationship to learning and the reten-
tlon of that learning. However the two phases
which have had a profound influence upon an
hypothesls I have formulated are these--(1)

from observation I have asasumed that I can
teach drawing principles and visuallzatlon more
quickly with color than by the present conven-
tional methods, and (2) the findings of the
Foundation For Better Readlng have proved the
rapld reader comprehends more and retalns the
learning longer. You will note that three
factora are prevalent; reading speed, compre-
hension, and retention. If the rapld reader
of the printed page comprehends more and
retalns ths learning longer, does 1t not follow
that the same would be true for the reading of
drawinga®

The problem as I see 1t 1a to prove that
through the utllization of color, a -atudent
will learn quicker, comprehend more, and retaln
learning longer than he wlll wlthout the use of
color. Qbservation plus a few minor tests have
Indicated to me that the above hypothesis is
true 1n all three respects. I hope to have
factual data to elther prove or disprove the as-
sumptions by the tlme thls meetling 1s held a
year from now.

And now for the final point. What do you
use to correct the students' work? A4 color
lead perhaps? The irony of it, Gentlemen--
uging cclor to emphaslze the studenta'! mistakes
wlth never a thought of uslng cclor to prevent
those mistakes.

(Continued from page 29)

drawing parallel lines. The construction lines
for three sample ordlnates are shown.

A more practlcal example can be demon-
strated 1f we conslder an average alternating
current clreult containlng both reslstance and
inductance. The curves for a, the voltage, and
1, the current are shown. (Flg. 9}

POWER

fig.- 9

The power 1n such a clrcult is given by

P =el

If, then, we multiply graphlcally the curves
for a and 1, we cbtaln the curve representing
the power supplled to the clreult. The result
1s shown above.

A wattmeter 1n the circuit would 1ndlcate
the average power. Thla may be obtalned from
the dlagram by constructing the mean ordinate of
the power curve.

For the purpose of 1llustration, the ex-
amples glven pogsess relatively simple analytic
solutlions. However, here again the great powsr
of thils graphleal process lles In the fact
that two curves for which no analytical equaticn
oxlsts mady st11ll be multlplled together by
thls method. Such curves are very frequently
encountered in selentlfic work end always
present a difficult problem to the analytic
mathematician. Natural extenslons of thls
basic type may well lead to complex analytlc-
computations. However, providing the components
can be expressed graphlceally, the method of
graphle solutlon retalns the same basle fori.

It can be seen that there exlsats here a wildse
fleld of exploratlon in the solutlon of many
englneering problems 1n which the accuracy of
solutlon 1s limlted by the nature of emplrical
data, bringing the accuracy of the results with-
in graphlec limlts.
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chart shown 1n Fig. 3, which 1a one of the
most useful tools 1n the alr-conditicning in-
dustry. TUnlversal 1in application, the psycho-
metrle chart has two lmpcortant. functlona:

1l. If two propertles of molat alr are
known, all other relevant propertles may be
read directly from the chart.

2. It 1s the basla for graphlic analyals
of the alr-condltloning processes.

The psychometrlc chart 1s a network chart
that may be constructed from thermodynamic
equations, but the more accurate printed chart,
avallable 1n several popular types, 1ls generally
preferred. Most paychometrle charts are made
for normal temperatures and standard barometric
pressure. The horlzontal bottom scale measures
dry bulb temperature of alr as indicated by an
ordinary thermometer. The vertlcal right scale
measures speclflec humldlty 1n gralns of mola-
ture per pound of any alr. The llnes curving
upward to the right indlcate percent relative
humldity. The wet-bulb llnes Indlcate the

temperature shown by a thermometer whose bulk
13 covered by a wet wlck exposed to a rapld
current of alr. The constant volume lines

sghow the volume of the alr-vapor mlxture In
cublc feet per pound of dry alr. At saturation
the wet-bulb, dry=-bulb, and dew-polnt tempera-
tures are all equal, and the temperature scale
for these llnes appears beslde the line of 100%
humldlty, the saturatlon curve whlch forms the
left border of the chart. Outslde the satura-
tlon curve 1s the offset scale of enthal at
saturation for measurlng total hea®t in E%u per
pound of dry air.

8everal tlme-saving uses of the psycho-
metrle chart wlll be brlefly described. TFor the
first example take an ordlnary temperature of
708F and a wet-bulb temperature of BQOOF. From
70" on the dry-bulb scale follow a vertical line
up to 1ts lntersectlion with a sloping line from
60° on the wet-bulb scale. This polnt of inter-
sectlon A determlnes all deslred. values on the
chart. By Ilnterpclatlon between curves, point
A Indicates a relatlive humidlty of 56%. By
Interpolatlon between constant volume lines,
polnt A shows 13.5 cublc feet per pound of dry
alr. From point A follow a horizontal line to
the saturation curve and read 54°F on the dew
polnt temperature scale. Follow a horlzontal
line to the right vertlecal scale and read 61.5
grains of molsture per pound of dry alr. In
like manner any deslred propertles of alr may
be read on the chart If two propertles are
known .

Another example 1llustrates on alr-condl-
tionlng process 1n which the relative humidity
13 held constant whlle the alr 1s heated or
cooled to sult wlinter or summer conditions. In
an unheated room the alr temperature may be
400F and 1ts relative humldity 50%. If we turn
on the heat and ralse the temperature to 70°F,
the relatlive numidity will drop to 17% unless
we add molature to the alr. To determine how
much molsture 1s needed follow horlzontal lines
from lntersection points where the 50% relative

humldity curve crosses the 70%nd the 40° wver-
tlecal linea to the rlght to the molsture scale
and read 54-18 = 36 gralns of meolsture per pound
of dry alr. 4 room 16' x 25' x 9! contalning
3600 cu. ft. of air would require 130,000 grains,
or about 1.4 pints of water tc be evaporated.
Thla calls for heatlng and humldlfyling.

Gonversely, in summer with windows open
the same room may have an alr temperature of
909 with 50% humidity. If we close windowa
and lower the temperatures to 70°F, the relatilve
humldity wlll rise to an uncomfortable 96%
unless we take molsture out of the alr.. The
amount to De removed to malntaln 50% relatilve
humidity, 1s read on the molsture scale, 106-54
= 62 gralns per pound, or about 1.7 plnta of
water for thlas room. Thls 1s a case of cooling
and dehumldlfylng. :

As 1t 1s expenslve to condltlon fresh alr,
1t 1s customary to mlx 1t wlth room air iIn
suitable proportions. In this example 25% fresh
alr 1s used, so that we have one part by welght
of outalde alr combined with three parts by
welght of inslde air. If the outslde alr has
an ordinary temperature of 95°F and a wet bulb
temperature of 80°F, while the inside alr has an
ordlnary temperature of 75°F and wet-bulb

temperature of &0°F, locate these two conditiona
as polnts A and B respectively on the psycho-
metrlc .chart shown in Fig. 4. Draw a satralght
line connecting A and B and on 1t locate polnt

C at a distance from B equal to one-fourth of AB.
Point G represents the condltlions of the mixture
of fresh alr and rpom alr. By reference to the
proper acales the properties of the mixtures

are read as follows: :

dry bulb temperature = ®OOR
wet bulb temperature = gglw

molature content Z %2 gralns per pound

of dry alr
_ Fig. 4 «//
PROPERTIES OF MIXTURE 8L
OF CUTSIDE AIR ; \\
AND ROOM AIR b3 e
J -
A
A7
7 4
g | &
. o

Grains of Maisture per pound of Dry Air

L. P 72
///4 \\Fx qﬁ* c
Eﬂ/
‘AC/I
30° 75 8 95°F m:ro

Dry Bulb Temparature

To bring this alr mixture to the deslred room
condltlons requires much leas coollng and
{Continued on page 37}
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dehumldilfying than would be necessary for
fresh alr to glve satisfactory interlor comfort
under summer conditlons. :

A good many melst alr problems that are
encountered every day in heatlng, alr-ccndltlon-
ing and refrigeratlon desalgn are worked out to
advantage with the ald of the psychometric '
chart. The solutlon of most of these preoblems
involves a slmple -gecmetrlic constructlon which
requires drawlng a few pencil llnes dlrectly on
the chart, or on transparent paper placed over
1t. For thls purpcse there 1ia available a com-
merclal chart printed cn plastlc materlal
instead of paper, so that pencll linea-can be
readily wlped off the chart after they have
served thelr purpose. As a useful and accurate
time saver the psychometrle chart 1s 1ndla-
pensable 1n 1ts flelgd.

A third kirnd of graphle method in the
three~dimensional stersogram whleh 13 a wvaluable
g1d to technleal thinking and lmaglnatlion In
the analyals of redearch problems. The sterso-
gram la an accurate plctorlal dimgram of a ‘
surface which represents the Interrelationshlp
of three variables. A stereogram may be con-
stracted 1in the form of a thres-dimenslicnal
model whose surface repreasnta the deslred basic
relatlionships, but an accurate plectorlal dia-
gram ls usually satlsfactory. Typlcal sterso-
grams of current and cf voltage will be deas-
cribed 1n reference to thelr useful applicatlion
to an mnalysls of translent phenomena 1n slec-
tric clrcults.

The electrlic power passlng through a glven

peolnt In a elrecult at a certaln lnstant of
time may be expressed as the product of the
voltage component and.the current component.
As the value of both voltage and current may
change from polnt to polnt and from lnstant to
inatant, 1t 18 necessary to know the funectlon
of voltage with respect to tlme and dlatancs
and alsc the funetlon of current to tlme and
distance. Thls palr of -functlions may be repre-
sented graphlically by a palr of astereograms,
the voltage-stereogram and the current-stereo-
gram for thls partlecular clrcult.

For the original condltlen of the circult
there 1s a ateady state of constant voltage and
current, or thelr vaiues may vary only with
respect to dlstance from a polnt of reference.
When clrecult condltlons change, the power as-
sumes a new steady state, but an 1lnterval of
time occurs before the new state 1s attalned,
During thls time interval there are translent
changes of current and voltage which are repre-
sented by a successlon of polnts, or by llnes
connecting consgcutive polnts on a current-
voltage chart, called a surge dlagram., This
dlagrem defines the interplay of currsnt and
voltage throughout the transient 1nterval. It
provides data for constructing both the current
and voltage stersograms and 1t 1s the key to
this method of graphlc analysis. The surge
dlagram 18 drawn as shown In Fig. 5, which 1l-
lustrates the simple case of a battery to sup-~
ply constant voltage, & swltch, and a free
condult. The condult 1s assumed to have no
reslstlvity and no 1nitlal potential.

Resistivity = zero
5 inductance = L

Capacitance = C

ElaC—
+ana<-'4%

N
i
Yoltage

ton - e

3 Constant E-3  \§ Battery, Switch, and Free Conduit
7 - 1
’ 5 B ; 3 5
£ T
3 £
b 3
E g H] o
3 Bt %E
\ o
j=furrent |/ dCurrent EE
=}
4]
Surge Diaaram \PA Tirre,,
Surge Diagram 3 2 ) Y

Fig: 5 Dzsfurbancg Diagram

By closlng the swltch a constent voltage E
135 applied to cne and of the ccndult. The surge
dlagram shows that thls change of potential from
zero to E 13 accompanled by aiwchange of current
along the straight llne from pelnt C to polnt 1.
When the voltage wave reaches the free end of
the condult the current 1s reduced to zero and
the voltage 1s lnereased to 28 along the stralght
line 1-2. ¥ow the electromagnetic energy 1is
changed to electreostatlc energy and the new wave
returns along the condult to the battery where
1ta voltage 1s reduced to E whille the current
1s reversed along line 2-3. When the wave agaln
reaches the free end of the condult, lts current
13 reduced to zero along line 3-4. The cycle ls
then repeated (5-6-7-8) and would continue 1n-
definltely 1f 1ts energy were not disslpated.

Mg 5 also shown a time-dlstance chart,
called a dlsturbance dlagram becausde 1t reprs-
gents the forward movement of the dlsturbarice-
front as a functlon of time. Thils dlagram ls the
horlzontal base of both the current and voltags
sterecgrama. At each signiflcant polnt of the
dtsturbance dlagram a vertleal cordinate ls erect-
ed to determlne the corresponding polnt on the
stereogram. The length cof each ordlnaste 1s a
value obtalned from the surge dlagram. For the
stereogram of current shown 1n Flg. 6 the value
of the current at each polnt of ths surge dlagram
13 l1aid off on the vertlcal ordinate whose bass
1s the corresponding polnt of the dlsturbance
dlagram. The pclnts determlned by these ordlnates

are then connected 1n consecutlve order to form
the surface of the current stereogram shown 1in

{Continued on page 39}
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MINUTES OF THE ANNUAL MEETING OF
THE DRAWING DIVISION OF A S.EE.
UNICON BUILDING AT MICHIGAN STATE COLLEGE
LANSING, MICHIGAN
JUNE 26, 1951

After luncheon Cheirmen Paffenbarger called for a
report of the nomineting committee.

Prof ., Thonpson reported for the committee, the fol-
lowing results of the election that had been previously
held by mail.

Chairman ~ C.H. Springer

Secretary - R.T. Narthrup

Member Ex. Cam, - J.5. Rising

Editor T-Square Page - B.L. Wellman

Adv., Manager - C.J. Vierck

Chairman Paffenbarger presented the mew chairmen
who asked thet all commitiee members continue in their
duties for another year.

He mlso stated that the policy committee wes formu-—
leting a plan for combating enroachment on drawing time.
Then, as secretary, C.H. Springer, presented an emendment
to the erticles of procedure as attached hereto.

Adoption of the emendment wes moved by Springer,
seconded by Hoelscher. Passed.

Cheirman Paffenbarger celled for nominations for
Vice-Chairman from the nominating committee.,

Prof, Thompson nominated Desn Jesper Gerardi.

Cheirman cslled for nominetions frem the floor,

Prof, Justus Rising moved that the naminetion be
closed end the secretary cest a unmnimous ballot for
Dean Gerardi. Seconded end peased.

Chairmen Paffenbarger presented other new officers.

Prof . Askhus presented the report for the Journal
of Engineering Drewing .

Desn Gerardi reparted as Editor of the T-Squere page
end for the camittee on studenmt work amd outlines.

Prof. Heacock reported for the committes on advanced
graphics.

Prof. Howe reparted for the committee on Teaching
Aids.

Prof. Porsch reported for the committee on Drewing
Ipstruments and materials.

Praf, Northrup reported for the committee dn instru-
ment displsy.

Chairman Paffenbarger reported that the midwinter
meeting will be held in New York Jenuary 23, 24 and 25,
1852,

Cheirmen Paffenbarger reparted that the mid-winter
mesting for 1953 will be held et the University of
Nebresksa, st Lincoln, Nebrasks.

Meeting adjourmed.

Respectfully submitted.

s/ C.H. SPRTNGER

C.H. 8pringer,
Secretary

MINUTES OF THE EXCEUTIVE MEETING OF
THE DRAWING DIVISION OF A S.EE.
JUNE 23, 1951

The meeting wes called to order by Cheirman Peffen-
barger at 7:00 p.m. after a dinner in the Union Building
at Michigan 8tato College at Eest Lansing, Michigen.

Those present were Professors, Paffenbarger, Askhus,

" Higbee, Hoelscher, Griswold, Northrup, Grent, Rising, Jud,
Rising J.85., Rows, Potter, Street, Spencer, Springer, '
Vierck, Wellman, Col. Shick, Gererdi, Lugzadder, =md
MeGuire. : .

The minutes of the preceding meeting were approved
without reading. ’

The Chairmen anncunced the results of the ballot
which elected the follawing officers:

Cheirman - C.H. Springer

Secretary - R.T. Northrup

Member Ex, Cam, - J.8. Rising

Ed. T-Square Page - B.L. Wellman

Adv. Manager - C.J. Vierck.

Cheirmen Paffenbaerger caslled on the chairmen elect
for a general stetement of policy for the ceming yenr.

Cheirman-elect Springer suggested that, in view aof
the great concern felt by members of the Drewing Division
about the cantinued and progressive squeesze being placed
on all drawing departments for time, that the Policy-
Camnittee of the division be imstructed to formulete a
policy that could be implemented hy the entire divisiom
to combat this tendency.

After discuseion this suggestion was moved by Prof,
Street, and seéconded by Prof. Northrup. The motion was
paszsed,

The secretary read the proposed changes in the
Articles of Procedure attached to these minutes,

It was moved by Prof. Street thet nominetions from
the namineting committee and From the floor be accepted
for the office of Vice-cheirman if the proposed -

changes were epproved. Seconded by Hoelscher. The
motion passed.
The noninating committee stated that they wished to

naminated Dean Gerardi far the office of Vice~Chairman.

Prof. Street moved that this nominetion be approved.
Seconded by Prof. J. Rising. The motion passed.

The Cheirman suggested that the reports from the
three officers of the Journel be cambined end presented
85 one report.

Chairmen Parfenbarger read m letter from Praf, lee
concerning the mid-winter meeting.

The dates will be January 23, 24, and 25, 1952,

Praof. Vierck moved that these dates be mpproved.
Seconded by Prof. Rising. Motion passed. -

Prof. Grisweld reported that Wednesday, Janvary 23
would be spent at Cooper Union in registeration, and a
vigit to the Brocklyn Navy Yard.

Thureday, Jenuary 24 would be spent at West Point.

Friday, Jenuary 25 would be at Columbia. ‘

The trip to West Point will leave the Bus Terminal
et 8:00 a.m. Lunch will be at the Cadet Mess hall and the
afternoon will be devoted to sn inspection of the Academy.

Chairmen Paffenbarger read a letter from Prof. Aakhus
inviting the Drawing Division to hold the mid-winter
meeting of 1953 at the University of Nebraske at Lincoln.
Prof. Potter moved that we eccept this imvitation.
Seconded by Prof. Vierck. Motion passed.

Chairmen Paffenbarger msked the new editor of the
T-3quare page to write up mn account of the Summer School
just oampleted.

Praf, Aekhus asked that the progrem for the mid-winter
meeting be in his hends by October lst.

(Continued on page 39}
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{Continued from page 37)

Plg. 7 shows the sterecgram of voltage for
thls example. As the othsr member of thls palr
of atereograms 1t has the same base as the cur-
rent stereogram of Flg. 6, but 1lts ordlnates
are dlfferent. In thils case the value of the
voltage at each polnt of the surge dlagram 1s
1a1d off on the vertlcal ordlnate whoase base
18 the correapondlng polnt of the dlaturbance
dlagram. The polnts thus determlned are then
connected 1n consecutlve order to form the
voltage stersogram of PFlg. 7. ’

Fig.7. Stereogram of Voltage

Thls palr of steresograma glves a complete
pleture of changes 1n current and voltage. durlng
the translent Interval between one steady state’
and the next for the almple case of a free
condult. When condltlons of the clrcult are
changed by adding to 1ts reslstance, ground,
Inductance, or capacltance, or any combinatlon
of these eslements, a different surge dlagram
muat bs conatructed. For esach case we have

an entirely different palr of stereograms of
current and voltage.

These stereograms are a valuable ald to
the visuamllizatlon of translent phenomena. An
Inportant applicatlon of the stereogram princ-
iple 1s reallzed by takling vertleal sectlons of
the current and voltage stereograms cub by
planes parallel to the tlme axls. These sac-
ticns are called history dlagrams, or simply
histograms of current and voltage, respectlvely,
because they deplet the behavlor of current
and voltage as functlons of time during the
tranglent I1nterval.

Thlas brief descriptlon of the asteresogram
and 1ts companlon surge dlagram 1s only an 1n-
troductlon of a useful method of graphic enal-
yols. A complete dlscussion of thla concept
and 1ts applleatlon to translent electrlcal
phenomena was publlished by K.G. De dJuhasz 1n

©1939 1n the Journal of the Frankllin Instltute.

Professor DedJuhasz 1s in charge of Englneering
Research at the Pennsylvanla State College.

He hms published a dozen artleles on the graphle
analysis of 1mpact, fluld flow, and other en-
glneering problems.

The three examples descrlibed 1n thls paper
11lusatrate the versatllity of the graphle
apprecach. Many dlscernlng persons in wvarlous
flelds of learning and research have adopted
the graphle method because they recognize 1ta
inherent advantages. In closlng I would lilke to
make an earnest appeal to my colleagues 1n
graphlca that they take a wlder interest 1n the
development of graphle methods for the sclutlon
of technleal problems, engage 1n research pro-
Jecte involving graphle sanalysis, and publlsh
reports on thelr Investlgatlons as slgnifilcant -
contributions to sclentlifiec knowlsedge.

(Continued from page 25)

Chalrman Paffenbarger requested that the
Polley Commlttee set up a few rules for the
guldance of the Awards Commlttee 1n making
thelr aselectlon. Thls was approved.

Prof. Grant suggested that a program on
advanced graphlcs simllar to the one glven
In the last afternoon of the Summer School
be arranged and that all Deans he 1nvited to
attend.,

Chairmaen Paffenbarger thanked sveryone
for thelr help and cooperatlon durlng the year.

The executlve Commlttee went on record as
expressling hearty congratulations to Prof.
Paffenbarger for the success of the aummer
school.

Meetlng Adjourned at 9:00 P.M.

Reapectfully submltted,
s/ C.H. Springer,

C.H. Springer, Secretary

{Continued from page 25)

Technleal lnatltute Inatructlon, partlcularly
In the drawing fleld, 1ls not a watered-down
verslon of englneering. It la an lntense, prac-
tical medlum of 1lnstructlon deslgned to do a
well deflned and soclally slgnlficant job all
of 1ta own.

The technleal Instltute concept 1z not

new, but 1ts recogniltlon and applicatlon on a
natlionwlde basgls 1s new. It might be sald that
the whole ldea currently la an l1dea on trlal.
The lntelllgent understandling of 1ts phllosophy
and ¢bjlectlives, not only by drawlng teachers
but by educators generally,wlll help 1t develcp

as 1t should.



" A rHAT you see above is a real plane inside and out . . .

except that it is made of plywood, inside and out. It is
a “mockup” in which no pilot will ever seat himself, a rmake-
believe that will never fly.

There is a sad analogy here to youngsters in every classroom,
seemingly equipped in every respect for “flying”, but in whom
the pilot of self-direction, ambition, vision and daring will never
take a seat, never to lift the personality above humdrum earth.
These -are boys who have become unconsciously convinced by
vile circumstance that their bodies and minds are but “make-

believes,” who through misdirection and indifference will be

consigned to the great scrapheap of life,

It is the task of all right-minded men of Education to show
these boys they are equipped for the great adventure of life,
the expansion of the horizons of the mind, the uplift of spirit,
winging to new heights of conquest. No educator worthy of the
name will disclaim this responsibility but shoulder it to the full.
And no educator has greater opportunity to establish habits of
right thinking, of clear thinking, of strength of purpose, of high
standards, of unfaltering ambition than the instructor in mechan-

ical drawing. Here is the study that abuts so closely on one of

0 COuTiesy Dougfias Afrcrari Co., inec,

the most honorable careers in the world, Here he can cite as
examples and inspiration the deeds of great engineers. Here he
can appeal to the creative desire that is instinct in all. Here the
boy uses tools of precision, tools of creation, tools that link hand
and brain and refiect back into moral standards, Here is an
opportunity without equal. Shall the instructor cast it away
through carelessness on his part, through lack of respect for his
subject or its tools? Can he say it does not matter what drawing
instruments the young student will use? The risk attending such
negligence is great. The need for such negligence does not exist.
The thoughtful instructor demands his students have the best

drawing instruments it is possible to buy.
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