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DIVISION ACTIVITIES

by

Professor Ralph 8. Faffenbarger, Chairman
Divisico of Engineering Drawing
The Ohio State University

By the time this publication reaches you ocur mid-
winter neeting will have been held and preliminary plans
for cur Swrear School progran at Michigen State College in
East Lansing will have tasa considered.

First; I want to extend eincara theanks to Professor
Willien E. Streat, Chairman of the Comittes, and to rmezm-
bers of hls stell of the Deparl=ent of Fnginecaring Drawing
at Texas A and ¥ College for the fine work they have dorne
in arrenging cur prograa and all details for our nid-
winter seating. To those of you who are fortunats ecough
to ba able to attend, 1 an certain that you will enfoy not
only & fins progran but unsxcelled hospitality and housing
in the finsst quarters we have ever hed the privilege of
ogcupylng durlng cne of our mzatings,

FHoext, I ahould like to 1ist tha offlcers and commik-
tees of the Division togethar with their duties and ths
progress of thelr sotivitias,

OFFICERS
Chairman: Ealph 5. Paffenbarger, The Ohio State
Cniversity, Colu=tus, Ohio.
Gecrotary-

Treasurer: Clifford B, Springsr, University of
Illincis, Urtans, Illinois,

Exescutive
Comittes; Jemss 5, Risivg (1 yr.), Syracuse
University, Fast Syracuse, New York.
Jokn O, MeGuire {2 yrs.), Texas A and ¥
Collega, Collega Statlon, Texas.
Willien E. Street (3 yra.), Teaas A and ¥
Collego, Collega Station, Texas.
Charlee E. Rows (4 yrs.), Ualversity of
Texas, Austin, Texas,
Hirsn E. Grant (5 yra.), Weshington
L‘nitaruit;{, 5t. Lovie, Missourl.
Orrin W. Fottsr {1 yr.), Fast Chairzan
of Divieion, University.of Minnesots,
Vinneapolis, Minnasota,

Publicatlon Committes - Journal of Eopinsering Drawing:

T. T. Aakhus, Editor, University of
Nebraska, Lircoln, Kebraska,

Charles J. Viarck;, Avertising Vanagar,
The Ohlo Stats Unlversity, Columbus,
Chio,

Warréen J. Lursdder, Clreuletlon Manager
ard Treasurer, Purdus Unlversity,
Mest Lafayetto, Indians,

Pobtert H. Exw=ond, Assistant Circulation
Mansger, Purdus University, Wast
Lafayotte, Indiana,

Tha publicaticn comittes ie responsible for publish-
ing thres issues of this Journal, and sit with the Exesu-
tite Comittea in adninistering the affairs of the Divi-
alon,

Editor T-Square Faga: Jaspsr Gerardl, University of
Datroit, Wichigan.

Prepares and edita copy of raterlal for T-Sguare page
allotted to the Divislon of Enginearing Drawing in the
Journal of Engineering Education. Serves also oo the
Executive Comittes of the Divieion,

ASEE Gernaral

Counoll Wesbers H. €. Spemcer, 111inods Instituts
of Fechnology, Chicagos
11lirois,

Reprasents the Division In the Oegeral Council, which
hendles the eifsirs of the pareat soclety ard serves also
on the Executive Comittea of the Divialon.

Sraglal Awards
Cormmitten: Frank A, Hascock, Chalrzan,

. Princeton University, Princaten,

Kew Jorsoy.

H; C. Spencer, Illirols Institute
of Technology, Chicago,
I1linois.

0. W. Fotter, University of
Minnesota, Minneapolis,
Uinnesota.

Oma of the dutles of this Committes, which is con-
poeed of the thras im=cdlete past chalrzen, 18 to name &
eozber of the Division for spesial resognitlon for dle-
tinguished soervice to the Division and cutstanding work
in his field. This award is presentad snnuslly at our
last DMvision dlnner held in connection with the annual
nzating of the acolety.

Advenced Graphics Frank A, Heacock, Chalrman,
Committen: Frincston Dniveraity,
Princaton, Xew Jerszey.
John ¥T. Hule, Massschusetts
Instituta of Technology,
Canbridga, Wassachusetts,
J. B, Arnold, Purdus University,
Wost Lafayette, Indians,
“J. B, MeGuire, Texas A snd M
Collega, College Gtation,
Texas.
A. 8. Lavens, University of
California, EBarxley,
California,
Clyde H. Kearns, Jr., The Ohio
State Unlversity, Colunbtus,
Chio.

Thie is the third yesr for thls Coemittes with soze
slight changes in personnal. They ere doing a fine Job
in encouraging and sacuring tha sstive coopesration of en-
gloeering drawing depart=ents throughout the country in
Yhis fertile field. Under the able lesdership of Frank
Heacosk, wa can expect excollent progreze, Incidentslly,
Profesasor FHeacook has applied for sabbatical leave of
ehsence in tha Spring tarm 1952 for the purpose of
travel, study and research in graphics.

Bibliograghy
Comm 23

H. H. Fenwlck, Chairman,
Oniversity of Louiswille,
Louisville, Eentucky,.

H. E. Grant, Washington
University, 5t. Louis,
Missourl.

B. F. Toter, Fortheastern
University, Boston,
Vassachusatts,
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This Coomlttee has prepared a 1listing of publications
in the field of graphles, toth dozsstle and foreign and
should have & roevised edltion for us at ocur Su=mer School
meating. ]

Cozmlittss ¢n Drawing Instroments sd Waterlals:

Js Boward Porsch, Chalrman; Purdus
University, West Lafayatte,
Indiena,

J, Cerardl, University of Detroit,
Datroit, Michigan.

L. R, Schruben, University of
Scuthern Californis, Los Angeles,
Califoroia.

R: 0s Loving, Illinois Iostituts of
Technology, Chicage, Illinols.

Js M, Russ, State University of
Iows, Iowa City, Iowa.

E; M, Griswold, The Cooper Unloen,
Y¥ew York, Xew York.

N, Cs McGuire, Univeraity of Texas,
Austin, Texas.

H, G. Einner, Rensselasr Polyteshnle
Institute, Troy, New York.

This Comittes is contlnuing their atudy that they
started last year bessuse of the changing conditions
dealing with uncertainties of supply, quality of rateriel,
‘eoats and panufacturlng difflculties iIn rmeeting speolfi-
cations, Thls Committes wlll survey the fleld egain end
Eive us an additicnal report, They are concentrating
primarily on drawlng sets [case instruments) tut it is
hoped that they may find tima to pake Investigatioas of
goma of tha other materials ms well. :

Teaching Afds
Comlttea:

H. B, Bowe, Chalrman, Renssalasr
Folytecstnie Inastituts, Troy,
New York, :

F. M, Warner, University of
Weshington, Seattle, Washington,

L. G, Falmar, Tniversity of
¥innesota, Winnespolis, Winnesota,

Js By MeGuire, Toxas A and M
Collego, Collego Statlon, Texas.

Hs Ly Winkler, Illinois Instltute
of Technoleogy, Chleago, 1llinmeis,

This Committzo will report on recent developments in
this field dealing with movies, filn atrlp, mcdala,
charts, ete. They will also be in charge of tha exhibit
of Teaching Aids to bte showmn in connestlon with cur
Su=—or School.

Folie
Eﬁi’ttaau

F. J, Bigtea, Chalrman, State
University of Iowa, Iowa City,
Iows,

®andolph F. Hoslsohar, University of
I1lincis, Urbena, Illinods,

Justus Rising, Purdue Unfiversity,
Waat Lafayetts, Indlerna,

The purpose of thla Committes 1a to szerve in an
tdvisory capacity to tha Dlvislion, end should reselve all
patters where experience end judpment warrsat roference
for an opinion, Their recommendations ahould raceive
attenticn st all timas,

Eleztlon
Committes; Clifford H, Springer, Chairman,
Tolversity of Illinolas,

Urtana, 11lincis.

Beary C, Thoapsen, Jr., Purdus
Toiveraity, West Lafayotta,
Indisns,

Jesn A. Anderson, Illinois Teatltute

of Technology, Chleage, Illinois.

This Cormittes will prepara ballots for nominations
and conduat elestlen for nominess during the ronth of
M¥arch. Thay will also prapare tallots snd conduct the
elestion of officars for the ensuing year, This elestlon
shall be completed by May 20, snd the officers are an-
nouticad at’ our business raeting luncheon held at the tira
of our anrual mesting.

Any project that you may te intersated in, falling
within the jurisdiction of any of the aforezentloned
Committess shauld be referred to the committes chalrean,

STMMER S8CEOOL FOR EXOGINEERING

DFAWIKT TEACEESS - ANKUAL A.8,E.BE. WERETING
MICHIGAN STATE COLLEGE

EAST LANSING, WICHIGAN
JURE 21-89, 15501

In tho Xovember lesue of the Journal, ws publishad
a rough draft of the proposed outline for ocur Swmer
School progrea. The entira progren will be fomulated
st the Executive Committes meotlng of the Divislon atb
Collega Staticon, Texas, on January 19, arnd willl be
published in full in the cext issue of the Jourmal,
Follewing our request in the Kovembar lssus, as woll as
in rosponse to soma E0O0 letters of Inquiry mailed to
englnearing school ataff meabars throughout the United
Statas and Csnsda, woe have had pumerous replies glving
rush halpful informaticn and waluable suggestions for
this program. It is cortainm that we will have an ex-
trezaly interesting session and from all indications
ong that will be woll attended. The general thezma of
this project will te “Inproviag Cur 5tatus es Teachsars
of Englnesring Drawing,®

fhe losel committes sslested to arrange the de-

talls for our resting at Esst Lensing consists of the
following:

€y L. Brattailn, Chairzan

0, W, Falrbanks

¥. B, Sedlander

By 0y Ringoen

(A1) of Michigan Stats),

P. Ov Potts, University of Miohigsn,

4, Goerardl, Universlty of Detroit,

R. T« Northrup, Wayms University,

Thres commalttszs have been set up to arrange for
varlous displesys for our Sumer Scheol. The Committes
selectad to arrange for DMsplay of Teaching Alde is tha
gsng as listed herein as the Divislon Committes on
Teaching Afds. This Coomittes Is hepded by Earold B,
Hewa of Rensselesr Polytechnie Tmstituts,

Tha Committes on Display of Student Work and
Enginesring Drawing Course Cutlines conslsts of the
following:s

Juo Gorardi, Chalrman, Univérsity of Datrolt.
Jaras 5. Rising, Syracuse Cniversity.

Earold K. Skamaer, Wichigan State College,
John G, MeGuire, Texas A and M College.

¥, C. Brown, North Carolina State College.

Tha Coemittes on Displsay of Instruzents end Draw-
ing ¥aterials consistas of
Balph T. Forthrup, Crairoan
RB. W. Grant,
8. Ju« Friedean
(A1l of Wayme Unlversity).
J. Foward Porseh, Purdue University.
Oza menber from Michigsn State,

(Continued on page 34)
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DESCRIPTIVE GEOMETRY AND OPTICAL EFFECTS
. by
Professor C. E. Ro\ta, Trhe University of Texss
obscures the view of tte rod directly behind it. Ths line

Presentsd at the Waating of ths Southwestern Section,
Anarican Scolety For Engineering Education, A & M College
of Texas, April B, 1950,

Several yearas ago the suthor concelved tha ides of
spinning a geosratlng unit such sa ghown in Figs, 1 end 5,
to generate surfaces of revelution, The splnning machanism
which was hand driven, has baem equipped, recently, with
en electric rotor regulated to produce spinning spesds of
65D to 1100 rpm.

The operation of this devlea, or surfaca generator,
has bean highly Interasting from the begloning, but rezeat
experizsnts with old end new gensrating units have pro-
duced astonlshing optical effects which cen be chacked or
predistad on the drafting board,

It 1s physlically Impossible to generate a viszible
surfacs by the revolubtion of e lina; tlerefore, & szmall
rod, cord or wire is substituted for the lirs or
geaeratrix in these experizents, and thega will be 2alled
lipas and considered ma such.

Surfaces of Rewvolution.

If tm or more rods are revolved slmultamequsly sbout
tha esme axis to generate the se=e surfmce or differant
surfaces, a 1lins or linss of interfersoce slso will ba
produced, Thees lines of intarfersnce may be mathemati-
eally related to the surface. For exanple, two cpposite
rods for the flrat and second generatlosn of the hyper-
bolold of revolution will sppear to generats the asy=p-
totes of the hyperbolie cutline, Figs. 1 end 2, but ir
oprosits rods for the sems generation are used the axis
of the hypertolold will be generated instead, Figs. 5 mnd
6.

The explanation of this cptical phencomonon wes rather
elusive, Origlnally, two red rods as in Fig. 1, wers ro-
volved in front of & black background. This produced n
raddieh gray hyperboleid with black asymptotes. Then,
white rods were revolved which profuced a gray hyperibolold
with the sa=ze black asynptotes. Followlng this, exparl-
ronts wore nade with differeat colors of rods end various
background colers, and it was found that ths asyaptotes
wora alwsys a ghade of ths beckground eolor, Black rods
rovolved in front of a white background producsd white
asynptotas,

The explanaticn proposed by my collesgue, Professor
Lanhart, is supported by the optical effecta observed
during the expariments, A rod revolving about an axis
generates a surface which has & cortain shade of color.
Two rods will generate m gurface haviog & desper shsde
of color. The object represented will eppear to be twice
as densa, This object is seen most clesrly In front of &
bsckground plans of & contrasting color. If the profec-
ticns of two rods colmailde on the beekground es in
Figs. 2 and 4, only the front rod is seen mt that Ipstant,
ard tks observer ssss tha background as a line through the
front kalf of the surface. To may say that the objezt la
only one-halfl as dense at thls lpstantenecus locaticon of
the rods, and the observer csn ses the background as &
1ins through it, The suthor ealls this optical effect a
lins of interferensas. The nesrer rod interfers with or

of interfererse motually appears to be on a frontal plane
which passes through ths exis of rewlutica. This losa-
ticn probtably 1a an optlical Illusion.

A line of interference is produczed aleo by the roving
point which is the intersection of the projestions onte
the background of any two ravolving rods. This explains
why the spinning of the generating unit shown in Fig. 5
produzes the axis showm in Flg., 6. It slso explains why
the unit showm in Fig. 7 gensrates the extra hyperbols
dhowm in Fig, 8., Other exsnples of lines of intsrfereoce
resulting from tha ecrossing of the projecticns of the
rods mre shoen in Figs, 10 =-d 12,

An exsmple of lines of interference resulting frea
both of the sbove methods is shown inm Fig, 14. Here the
axis results from the colncidence of the projections of
the two halves of the ring. The "figure 6" 1s produced
by tha erossing of tha projecticns of ring and rod.

In Fig, 15 a rod ie uead for the axls, and it pre-
venta the formation of an interference axis ms in Fig, 14.

The s3dition of ooe or two rods to alrcst any of the
generating umits shown may add rany new lines of inter-
ference which may form a complicated but intsrasting
pattarn,

Further Eapericents .

Mext, m serles of experizents were made using a
differsnt color for each of the two generstricea, For
exenple, in Fig, 1; AB was bleck ard CD was white, With
nost background colore only coe asynptate of Fig, 2 was
obtained distinetly, It was rather surprising that tha
black rod with a black background produced s blask
asymptots, and the white rod with a white baokground
produced a white asymptote. At first, this seemed to be
in eontradiotion to the results obtained with two rods of
the eme coleor. Fowever, a slniler eaplmiation seems to
kold: The surface generated is a blend of the black and
white. With a black backgrournd, whea tha bleck rod ob-
seures the white rod the black rod and background produca
& distinet dark ssymptote, but when tha white rod cb-
goures tha black one the conbination of the white rod and
background is practically the sara shade as the surface,
and thas asynptote for the white rod does not gpperr. With
& white background, siniler recsoning expleins why the
white rather than the darx asyrptote sppears.

Shadow Effeats

Soma surprising shadow effects were obtained. For
exszple, & single white ring &s shown in Fig. 13 wes re-
volved with bright daylight eccalng through e window at the
left. An opsque soresn having & two inch vertical elot
was pleced olcse to the spioning unit, tatwesn it ard the
window, We have already learned that a lics of inter-
ference 1e producad which appeara to be the exie of tha
ephars geoerated., Thls phantom axls reslly seems to cast
& shadow on the inside of the right side of the sphera,
Of course, this is impossible, The left half of the ring
casts instantancous ahadows on the right half. If a
sphere is genernted by one-half of & ring, neither tha
axls nor the shadow appesrs, (Continued on pags 9)



DFTEN COMES INUNLIKELY PACKAGES

It used to be thought that diamonds did not conduct electricity.
But physicists of the Bell Telephone Laboratories bombarded
diamond chips with millionth-of-a-second bursts of electrons
and discovered that the chips then yielded up to 500 times the
original current. This discovery may lead to new and better
types of electron tubes for long-distance communication. Thus,
power often comes in unlikely packages.

Unprepossessing youngsters, apparently qualified only for
mediocrity, have often made outstanding records of achieve-
ment and succéss in later life. Yet this fact need surprise no man.
For just as the diamond chips possess the power which the right
agent was able to reveal, so all youngsters with but trivial excep-
tions possess all the qualities they need for success, needing
only the right influences to bring them out.

Knowing the universal desire for prestige and achievement
and the equally universal possession of energy, the conscientious
educator Inoks for ways of showing the boys in his class the pos-
sibilities that lie ahead of them, the potentialities within them-
selves and the road to be followed. The need is as pressing, the
opportunity is as great in the class in mechanical drawing.

Here, the work points directly at the adult years, the class-
reom loreshadows the engineering office. Above all, the work

Photo: Courtesy Bell Telephone Lataratories

combines discipline of the hand and discipline of the mind.
Great opportunity is presented to enthuse and inspire the begin-
ning student, to awaken dormant ambition for high achieve-
ment, to initiate habits which will serve him well. To say it does
not matter what quality of drawing instruments the student
uses, to say his drawing set can be carelessly chosen and re-
garded with indifference, is to make this work an ill-starred
venture. It is a risk no conscientious instructor will take. The
only possible reason for accepting less than the best is an econ-
omy of pennies gained at who knows what cost in the future.

EUGENE DIETZGEN CO,

Chicago - MHew Yotk + San Francizco « New Orleans - Los Angeles
Pittsburgh + Washinglon = Fhiladelphia + Milwankes
Dazlers in Al Priceipal Cities

DIETZGEN

EVERYTHING FOR
DRAFTING AND SURVEYING
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{Continued from page 7)

Darivation of the Equation in Cartesisn Coordirvates for a
Curved Line of Interferonce. i

In Fig, 10 there aras two lires of interference, each
& reverss curva, erossing at the ceatsr. A portlon of one
of thzss is shown in Fig, 17, which }s used for the deri-
vatlon of the equation of the cirve, Lat R, the radius of
the cylinder,ba used &s unity. The radlus r of the gorgs
cirele 1s shown unequal to B, The elesmeats of the hyper-
toloid reke sngle H with s horleental plans, the axis be-
ing vertiesl. Let (ke the angle of revoluticn between
any ele=snt of the hyperboloid &nd its frentsl generatrix,
Then, with the origln st tha eenter of the gorge circle,
tra coordinates for m point of interference on esny slezant
ara as follows:

x = & sin (1, which zay be written
x = gin @, sinze R= 1 (1}
y=(rtan @A+ R tanQ) tan B= (R+ r) tan Htan @

let ¥ = (R *+ r) tan H, & constant.
fhen y = K tan @ (=)

Cozbining equaticas (1) and (2) to elinirate the
paramater (I we obtain

Ex

TR l1=-x

Stroboscopic Effeats,

Basutiful and interesting stroboscopic effects are
producad essily by spimnlng the units under a singla-tubs
flusrescent leap plsced wery oloss to the unit for maximm
intensity, The bluish daylight leap sesns to be rost
satisfactory, The slople gensrating units gives the bast
strotoscople effects, Spinning the unit showm In Flg. 5
producss m hypertoleid with numercus elezsnts spacsd

uniforaly around the entire surfece. Spirning a elreular
ring stout its dlemeter generates s sphare with reridiens.,

Gensrally, the best effcsts ers obtained with white
units spirning In front of & bleck background ard atove a
blask base., Colersd backgrounds influsnze the colors sesn
on the penerated surface, and in soza cases practieally
alininata then.

Tra speeds of our motor drive ensbles us te chisin
f, B, 9, 10 or 11 flashes por revolution under a slngle
flusrescent leamp.
Te00
Spinning spead of
unit in ga

¥uzter of fleshss per revolution

A ralieble drive which would deliver 1280 to E5) rpm
would be preferebls becsuse 6 end 12 flashes also cculd
ba obtained.

fha rod €D of Fig. 13 msy be made to show es 7, 8,
9, 10 or 11 cons elensnts which can be nade to stand
still or revolve slewly in either dirscticn. For the
ring, howaver, the odd mumbers nust ba doubled, givirng
14, 8, 18, 10, or 22 maridians of the sphefe.

At gight flashes por revolution on the unit of
Flg. 13, ths plexeats of the cone intersect the meri-
disns, but at ten flashes the elemeants are mldway
betwesn the reridians, These statezsnts cen be verified
on the drawing toard,.

A raal stroboscope produses similar effests. The
dafinition is sharpar but the resilts sra not as
speotacular,

Acknowledgnents,

Prastlcally the entirs dtaff of the Department of
Drawing have msde helpful suggastions. Apprasistica of «
valuable sssistarca is expressed to Messrs. J. D.
Waflung, Jazk Lentart, Welvin Halmoey, <. R. Folemes,

J, R, Gerzan and J. D. YcFarland.

The direction of aight for a front view is indicated in the dimelrlc drawings
which show the posilions of the rods in the generating unils.

Gorge Circle

Fig. 1
Rods AB & CD, 102 apart at gorge circle,
are for Ihe first and second generalion,

Lines of Interference

Hn}eti:rnlnid generated, Lines of
interference appear as asymploles

D

=D

Fig. 2 Fig. 3

Rods AB b CD, approximately 1507 apart
at gorge circle, are for bwo generations,

of the hyperbolic cutline.
{Continued on paga 33)
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A COURSE FOR THE TRAINING OF ENGINEERING DRAWING TEACHERS

by

Frofessor Farold P, Skemser, Wichlgan Stats College

If you have rezd Frof, Spzncer’s artliele on Joa Doaks
or heard his talk st tha 1945 Drawing Divisicn Suear
Sehool in 8t. Louis you will appreciats what I mesn when I
say, this is dedicated to the death of Joa Doaks,

For pany years, students and instructors alike have
frequently comsented on the extreme range in type snd
quality of college Instruction. Ususlly, the students
conzeds trat practicelly all Instructors kmow the subjeat
eatter. Thay also ed=lt that sces cén are cutstandicg in
regearch or lesders in thelr fleld, yet do not seea to ba
effeative as tosschers.

Thie has bothered many students, a few young instrus-
tors, end coce in & while, somebody in an edninistrative
position. MAppsrantly A. 5. B, E. 1a beginning to do soze-
thing about it through their comittes on the "Ieprovezsnt
of Teaching,” The booklet, "Effestive Teaching,” pub-
lished by WoOraw-Hill urdar A, 5. B, E. sponsorship and
edited by Fred 0. Farris down at ¥. P. 1. in Virginia is
anothar step in tha se=e directicon,

1 fesl sure that you end I cen both ressll cases, in
our own experience, of professors or instructors who ware
wzll informed yet unsble to do an affective Job with a
group of stadents, Surely we are awsre of the faot that
soma suparior students do & geod Job in spite of thas
quality or kicd of instrustion, but we can't lean too
hearily oo that, I believe that one indieater of high
quality instruction is success by a largs percsntage of a
class,

I kare long since coze to the conclusicn that theres
is sozething more to good tesching than just pleking up a
few pointers and ideas after graduation. The original
systea for obtainlng en Engineeriog Drawing faculty mesber
was not too unlike tha child's gaza of "Pin tha Tail on
tha Donkey,™ We allow & student to whirl through a few
courses in drewing, put a text in hls hand, give hin a pat
oo the back sard lo, we have a teacher., It Is nobt surpris-
ing thst rcome paople end up putting that tail in some
righty quasr plecas,

As a student in several colleges, I have rum into
eora than the usual a=cunt of student wails of despair on
the subjest of quality instruetion. And, perhaps my
rathor peculiar background sesounta for my particularly
sensltlve nature regarding ineffective tesaching, T have
atudled gnginesring in two different Big Ten Schools as
woll a8 edugation and methods of tesching both in a small
collega and & umiversity. Lest you think I was "invited
to depart®™ from all of then, I did managa to get degrecs
from three instituticns before they found me out,

FPerhaps you, teoo, have found a considersble snti-
pathy sncng many engineering faculty meabers toward tha
possibility of improvezsnt in thelr mathods of tenching,
My Dad tells tha story of how they taught him to swin.
Sozsbody pushed hin off s dock. Eo managsd to aurvlve,
tut never did bezome much of & swirmer., By now tha Hed
Cross and others have worked out some very effective
stap-hy-step methods. The Red Cross method wae one of
the first things that breught hese to ne how efficlent and
offective bottor teaching mathods can be. I taught over
100 boys how to swin In less tatal time than it took mo to
learn on ny own with very smateurish imstrustion. It took

c2 & long tizms to unlesrn the bad hablits which £y lack of
effective Instruction had pormitted co to develop,

Good teaching is en ert and even somathing of a
science, As loog &ago ss the golden aga of Gresza, Clesro
said, "Not cnly is there en art in knowing a thing, tat
also a certain art in teaching it,"

Back in the revolutionary days, Boger Aschsn in the
Schoolemaster, & publication of those times; sald, "Leamiing
teaches pore in one wesk than experlienze in twenty." I be-
lisve the great rajority of young drafting Instructors
would profit by some training on how to teach more effec-
tively.

I will grant thara is sora justificsticn for the
eriticlem by engiceering faculties direoted towerd scca
poor tesckars who are in education departzents. There is
ecnslidearable finger-pointing at things, sbout which =a-
called authorities in educetlon disagree. Of course, many
of the things sbout which there is a divergence of opinion
have cot yat taen settled, There are sors things, too,
about which thera has baen dlsegreezent for many yoars.
This is s natursl eoondition, end to ba expeated, in a field
desling with human cature when thers is &n aleost infinits
nunter of variables end intangibles, Then too, Aifferent
een dan get good results with slightly differsnt methods,
There are & few things left to work cut evem in our con-
crate field of englnearicg.

Trhare 18, however, p great body of fundensntal and
uzeful kmowledgs abtout which there 1s geceral concurrence
snd agreezent, I refer to scze of the basic principles of
lesrning end some of tha btasie fastors of practical
paychology.

Since the ead of the receat World War, there has besn
a great influx of new iostructors into our field, If trese
teginnera have hed the typical preparaticn of the past,
thay may be falrly good ecgineers and pretiy good drafts-
men, but perkaps rather igonorant of some of the more effes-
tive eathods of handling olasses and iedividuals ard for
gottiog the maximm in results.

These men, cormonly have gooa through & bars mininm
nwmter of dravwing courses, have asked s few questions of
rora exparienced smen, have perhaps even visited a few oluss
sessions belng eondusted by & rore exparlensed professor.
In drawing departnents, the course or courses are usually
rezdy made and well set up so that the students end the new
instructor do eenage to "go over” tha st=ndard emount of
eaterial in soze manner.

For these new post-war instructors and othsra [ would
propose & ecourss inm "Methods of Teaching Drafting,®™ with a
study of the follewling pafor divisicns:

I. Gosls or Objectlives

II. Course Dasign
11T. Tesching Wethods end Techniques
IV. Teaching Alds

V. Drafting Fracztice exd FPerformance
VI. Evalusticn

The elmss should hawe two leature paricds mnd three
double pericds in the draftiog rooa esch week., Fleass
follow the courss outline on the maxt pege as I continua
ny discussion.
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A OYTASE 1N METEOLDE OF TEACHING IN DRAFTING
GRS FROGEAMS AND ACTIVITIES

WAL, TINE
RIS
(Tern basis)
A, Objestives of the methods course. [{Class has 2
Be Objeatives of a furdamentsl droftinog leagtures ard
azurse. 3 deuble

C, Stuly end set-up of ains a4 objectives pericd
of fundensntal courses in drafting, " 1atoratory
D Aalysis arnd simcary of what s stodent reetings p=r

1, Coals,

should kmow, undaratand, ta able to do, weak)
when ha kas otzpletsd his basle trale-
ing in drafticg, 1wk,

11, Coursa Deslgn.

Ay Survey of tha field of drafting,

Bs Burveys of maticosel practics in
eoginaering drawing. 1 wk,

C. Burvey of oleass erd community mesds,

D, Steps in course construction,

Es Sstting up course cutline.

IITl. Tesching Methods and Teskniquas.
{Ju.p‘lleatioﬂ of soma principles of learming
and applied payehology.)

A, Ceneral metheds and techniques In
teaching drafticg.

B. Flarning m uwnit of work, and making
lessoa plens, pssignmeats, ete,

Co ¥Waking a Job analysis and deslgnicg
gproblems to wzcomplish tha eins and
ehlestivas set wp.

De Making individual icstroctica sheoots. § wis,

E: Course flexibllity and provisicas for
Iedividual differsncss,

F. Study end practics of certaln teach-
ieg techniquas.

1., Dencostratiozs at the blacktosrd.

2. Demoostraticas at the drafting
takla,

3, Lectures, discussions, and
regitatices.

G, Notivation ard Attitudes.

B, Cless Wemagement, diecipline and
group peyehology.

IV. Tha wip of Tesching Alds acd Devices, eto,

A, Sslestion end use of the textbooks,
workboards, problen sots, eta.

B. Equipzent end supplies: svaluatica
of naterials, mamagemsnt of eguipssct,
inventory, maintenacce, plenning s
drafticg room, reproducsticn mathods,
ete,
0. Visusl ard mudio aids (ineluding
rodole), £ wis.

D. Spoolel matheds and deviczs for in-
proving drafticg teshniques. Also
drafting sterdsrds, end scurces of
swaples of good practice.
Cerrelaticn with the various relatsd
flelds, icdustriasl econtsots ard
field trips, eta,
Y. Drafting Fractice.
A; Fafresker, ets, In the Drafticg
Eeca, 2L wis.
B. Completicn of eny phases pagleatsd
- in past training.
VI. Evaluaticn.
A, Matusl end self-critiolen; rating
charts, ete,
Be Gredlog: systems and mathods of .
evaluation, 1 wk,
C. Fencticns of tests ard testicg, and
tha design of gecd tests,
D, Evaluatien of the Wathods Course by
its stulents,

TOTAL 12 wks,

I. Coals or (b Jectives,

The purpose of the methods couse is to batter pre-
pars =an to teach drafticg) to tesch thea how to avoid the
¢ommon errors and pitfalls of madicore end poor fnstrictora;
%2 open thelr eyes to poaslbllitles end podentinlities in
thelr field. W= would try to show them what is being deza,
what can be doss a=d some of the better srd rewsr msthods ard
techniques of teaching. e would try to maks thes fully swers
of the objectives of & drafting ecurse ard to develop &
fhilescophy of 1life Insofar s tzaching is concommed. Obfac-
tives of drawlng wiold bs considered from the point of wlew of
tha teazhar, ths student, arxd subfect mattar, The instrustor
ehould ba meds to realige that aics sre a goids to cathods ard
an aid in the s2lezticn of caterial. The relatica of spezifis
draving chjoctives to those of the geseral field of englnser-
iog ard educatico in gensral should be considersd. A nmher of
gexpla sets of chjsotives from varlous sources would bte pre-
#gentsd to the studeat, Wa would mlso endsaver to call the
"best from past experienza® for their besefit,

A tourist visited m large strusturs wnder constroz-
tion inm Eurcpe and during hls inspection asked questions of
thres of the craftsmen, When ke ssked the first con wtat ka
wais dolog, the laborer snswersd, ratkar gropily, that ke was
leyiong bricks., The secord 2ald ke was building & ¥all, end the
third worieen bessted that ho wss twilding s grest cathedral,
Similarly, a stulect must see the ultleate purpose if ke is
going to be at sll dnspired. Elss ke bogs down b Just leyicg
bricks. Do you Imow eny imstructors sho sra just "leying
brickst® And I wonler, If some of our students mrea'® Just
dreawicg a plate to gpet it finished s2d to ka=d it in,

1I. Course Design,

The studeat would meka a brief survey of the field
of drafting, study course design, and seze surtoys of naticasl
praatices, They should besoma ewsra of the stepz in sourss
construstlon, sad would slso study mod discuss, just & 1ittle
the !nl'lwr.ﬂ of olaes and area recds. The stufent then woris
out m "course cutline® for the typa of asitusticn he thinks ks
is most likely to eccounter In tha resr fubure. FEo would later
eake & uait cutline for soms ssatlen of drawing in whieh ks is
particularly interssted,

IIT, Tesching Mathods ernd Tezhaiguas,

The lergest, and parksps the post inportant seatlea
of the tern's work is conzermsd with s study of tesching
eathals and tesdnigues and their use. The Pirst lesturs in-
troduces the stodent to the proper Mumetlons of & taacher while
in the elsssroca, It swrsrires tha ssven faclors the instruz-
tor sahould eonsider in preparing to tesch a lesson or wnit. It
also ineludss cany of the ordinsry ways of learning and poes
intas soca detall on tha thres reat ciczon nethods,

A coaslderable smount of ties will bte spent in ths
atu!_'f el prestice of methols of dezeastrating at tha black-
board, drafting table, sand in cocdusting discursicns amd resi-
htiﬁh Approxinately 50-40 such dezcnstrations are to te
eriticired, eveluatsd, end fully diseussed by tha class. Dur-
ing this tima, the student carried on two rajor motivities
rara or less eszcurrently for en extezded pericd of tims, Es
bagins to prepare hinsslf for the series of demonstrdtions st
tha bleckboard, drafting table, etz, Several lestures end
other raterials are pressnted on techniques, For seversl
weeks tha first hour of laboratery would be spent on demon-
atratlons, ete., wnd the second Rour would be dertoted to oma
major fob each wagk., For the flrst week on part 111 the
second hour is devoted to making m unit cutlirs, learning soca
things atout lezson plennicg, ete. Ths lesture ¢n lessco
plans includes ths preliminary steps & tescher should teks in
plenning lessons mnd units, A more detailed study is msda of
ths four parts of & well-tsught lesson; preparation, presshta-
tioa, epplicaticn, end okesking or testing, Tha student makes
¢4t lesscn plans for his unit. Informatlon co visusl aids end
nathods of providicg for individus) differeczes is msde
seaessible at this ties,

(Coatinied cn page 29)



FUNDAMENTALS OF ENGINEERING DRAWING, Revised

By YWARREN J. LUZADDER, PURDUE UNIVERSITY

The basic principles of engineering drawing are here presented in such a way that the beginning student can find
satisfying answers for all of his ordinary questions. Written in simple, understandable language, the major portion
of the text leads up to the preparation of machine drawings. The metheds used in such preparation are the same
as those in other fields of engineering. Thus the sludent is given a good foundation for later study in some special-
ized field such as structural drawing. This revised edition inclides many improved illustrations.

Published 1944 ® £23 Pages ® 3" 1 9"

PROBLEMS IN ENGINEERING DRAWING, Third Edition

By WARREN ). LUZADDER, 1. N. ARNOLD, PURDUE UNIVERSITY and F. H. THOMPSON;
UNIVERSITY of CALIFORNIA (BERKELEY)

For use with any standard text, this revised edition features:

® Over one-half the problems completely new

® Every problem from the previous edition redrawn

® All lettering completely uniform

¢ 59 problems on manila-type, drafting, graph and regular bond paper

® Loose sheels, inserted in a heavy envelope wilh a booklet of instructions.

Published Seplember 1550 ® 71 Flates » 815" 2 11"

DESCRIPTIVE GEOMETRY

By EARLE F. WAITS ond JOHN T. RULE, MASSACHUSETTS INSTITUTE of TECHNOLOGY

Covering the basic material of elementary graphical theory applicable to engineering problems, this text develops
the ability to solve such problems by the simplest graphical methods. It does not limit the student to one method
of aftack in solving problems. All methods are thoroughly described, enabling the student to choose the simplest
solution to each problem.

Published 1945 # 301 Pages ® 4"z 5"

PROBLEMS IN DESCRIPTIVE GEOMETRY

By EARLE F. WATTS and ARTHUR L. GOODRICH, MASSACHUSEITS INSTITUTE of TECHNOLOGY

These problems have been selected to iilusirate the fundamentals of descriptive geomelry, the sppcial methods
which branch out from those principles, and the application of those methods to the graphical solution of engin-
eering problems, They are designed to correlate with Watts and Rule's DESCRIPTIVE GEOMETRY.

Published 1946 ® &4 Plates » 815" x 11"

Send for your Copsies Todey |
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A SURVEY OF SUPERVISED CLASS HOURS REQUIRED
IN GRAPHICS COURSES

Professor T. C. Erown
North Carolina State Collega

Purpose of the Study.

Thoe Drawing Division stafi of ¥. C. Stats College hes
felt s nood for ovaluating the courses and the teaching
mathods used at this school. TWith the kmowledge &nd ein-
cera belief that Basie Graphics constitubte cne of the
funde=entals in all engineering corricula, a study hes
been started to detarmins, first of all, what cur possi-
bilities are as compared with other sehools in the maticn,
The Drawlng Division staff mlso realiees the pearesount in-
portance of good teaching in thesa baslo courses since it
iz in this area that the englreering student first begics
to orient hirself in his chossn field.

The purpose of this study, therefore, is to determine
the azount of time that the atudents are in class under
the supervielon of the teacher. The study enphasires the
arount of tire at the teschers dispossl for teaching the
students in thase Bssic Grsphlcs courses.

Linitaticons,

8inga oredit hours are rot universslly equal, it was
dealded that the number of hours of supsrvised imstrustlion
{rours on eclass) which each student raceived would be a
pora sccurate unit of messurezent for eomparing the op-
portunities for optlmm achievezsnt by the student.

Guastlonnaires weras sent to land-grant collegs;, state
universities, ard tha larger schools of englneering as
1iated by the A=ericsn Scolety of Engineerlng Education,

A total of 130 schools were solicited and 107 of thess
replisd, OF those replying, only 92 were sultable for in-
olusion in the survey because of wvarlous reasoms, Brown
University, Stenford University, Columbia, erd CONY ra-
turned thair questiosnaires too lats to be ipoluded; the
University of Chicage reported thay offer mo engineering
degrees; FEarvard dofs rnot clessify their undergraduate
gourses nor their students; and, the Naval snd Military
Acgdenies do not attespt to achleve objectives similar to
those of m more deversifled engloeerlng sehool.

¥athod of Frocedura,

The questlonnaire was dealgoed to require a minimm
of tira ta enswor sad self-addressed, ats=ped envelopes
wara ingluded for convenlenca,

Tha data was assezbled ms received and charts wara
designed to grephically illustrate the results,

Any eourse listed as a firat year courss was cofi-
gldered as & basic course snd mny course listed ss a first
ard second year course was considered as sdvenced in the

_sezond year,

Interpratation of the Data.

Figure 1 s a ssmple of the gquestionnairs uszed.

Charts were designed end mssesbled for the Englneer-
ing Sohool (all depsrizents); and, the followlng engloser-
ing depart=ents: rechaniesl, chealesl, slectrical, eolvll,
jodustrial, and ceranic.

Bnginearing Scheol (Figs. 2, 3 azd 4)

Flgura 2¢ This chart is the sm total of all
graphles courses {frestman and sophozore levels)

offered in the warious eagineering schoolas., Thess
gourgses ineluded basle englinasring drawing, basle
deseriptive geonetry, adrenced enginesring drawing,
and edvemced desoriptive gecsatry. The aversgs
exount of graphics offered was 274 hours co oless.

Cartain schools do not reguirs all of the engi-
naaring stufents to teks &1l of the offered courses;
tharefore, sona of tha sehools do not show a full
utilizatlon of courses offered. This sanount s §1lu-
stratsd by tha horizontal line appesring moross so-e
of the eolwms.

Civil Enginesring.

Average asoust of total graphics (frestman and
sophozore levels) is 240 hours.
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Basic enginsering drawing (frastman level) ra-
quired by all eivil engicsaring departments,
Avarege -- 135 hours,

Basio deseriptive geomstry (first course) re-
quirad by 95% of civil esginsering deparitzants,
Avarage == E6 hours.

Mvwanced snginsaring drawing {snp}‘.-':-.'.ora laval)
required by 19% of eivil enginesring departzents.
Avaresge == 101 kours.

Mveneed deseriptiva geometry (zecond course)
required by 4% of oivil enginesring departzents,
Avarege == Tl hours,

Industrial Englrecring.

Average emoumt of total graphics (freshmen snd
sophemore levels) is 234 hours.

Fasfc englneering drawing (freshoan level) re-
quired by all industrial eagiresring departzents.
Avorage -- 132 hours,

Fasio deseriptiva geccetry (first course) re-
quired bty 89% of irdustrisl enginesring departrents,
Averags -- B& hours.

Mvenced enginearing drawing (eophomora lavel)
rajuired by £#% of industrisl enginesring depart-
rents. Average -- B7 hours.

Mvenzed deseriptive peometry (zecond course)
raquired by 2% of industrisl enginesring departzents.
Average -- €0 hours.

Caranic Englnesring.

Avarage n-ount of total graphies (frestoan and
sophocors levels) 1s 241 hours,

Basio englnesring drawing (fresh=en level) ra-
quired by all cerenle englnearing departzents.
Averags -- 137 hours,

Basio descriptive geomatry (first course) re-
quired bty 85% of ceramic engineering depsrizents.
Averaga -- BT houra,

Averced enginsaring drewing (sophozore leval)
raquired by £5% of ceranic enginsering depsrtzents.
Avarsge == 7O hours.

Mvanced descriptive geometry (sesond course)
required by 7% of ceranic enginesring departments,
Avarage -- 35 hours.

Hesults.
Enginesring School (81l dspartments)

1. Total grachics (freshoan and sophocore
lévols
Bequired In all currieula by more than half
of the schools surveyed.
Averags smount reguired -- 274 houra,

2, Easlo Engineering Drawing (frashzan leval)
Required in &ll currieculs by all of tha
schbtols survayed.

Avarage ezount roguired -- 135 hours.

3. Basio Desoriptive Geozetry. (First course)
Baquired in all curricula by 758 of the
sehools surveyed,
Aversgs amount reguired -- 88 hours.

4, Mvanced Engineering Drawing (Sophocare

leval)

Required in all curricula by B3 of tha
achools surveyed,
Bequired in cne or more curriculs by 42%
of the schools surveyed.
Averaga smount reguired -- 93 hours.

5, AMdvanced Desoriptive Geczelry (sesond course)

Bequired in all curricula by nona of the
schools surveyed.

Fequired in ons or more curriculs by 5% of
the schools surveyed.

Average emount required -- &2 hours,

¥zohaniesl Englnearing.

Aversgs mount of fotsl graphics (frest=san end
sophomors lerels) is 264 hours,

Baslo enginsering drawing (frestman level) rejquired
by 811 mechanlenl enginearing departz=ents. Average --
131 hours,

Basie desoriptive geccetry (first coursa) raguired
by 97% of rachanieal sagineering depart=snts. Averags --
B4 hours.

Advarced enginesrlng drawing [acphct:ora level) ra-
quired by 373 of nmachanicsl engineering departzents,
Averags == 92 hours.

Mvenced deseriptive geonetry (second course) ra-
quired by T# of mechanical englnesring deparbments,
Avorage == E4 hours.

" Chemical Engiceoring.

Aversge smount of total grephics (fréshran end
sophomore lovels) §s £16 hours.

Easic enginesricg drewing (freshoan lavel) required
by all chemfical enginesring depart=ents, Average --
136 hours.

Basio dessriptlve geczetry (first course) raguirsd by
76% of chemical enginesring departrents, Averaga --

B7 hours.

MAdvarced enginesring drawing (scphozore level) re-
quired by 13% of chenlesl engineering departzents,
Avarages == 93 kours,

Mvarced deseriptive geozetry (second course)
required by % of chmicnl engineering departzents.
Avarage == 54 hours.

Electrical Enginesring.

Avorage sncunt of total grephles (freshzan and
soptocore levels) is 239 hours,

Bazlo enginzering drawing (frestzan level) raguired
by all elestricsl englnesring departzents.
Averaga -- 135 kours,

Basio desoriptive gecmetry (first course) required by
5% of electrical ernginsaring departzents,
Averaga == 87 houra,

dvenced enginesring drewing (sophormore level)
reguired by 16% of electrical emglinesring departzents,
Average == 55 hours,

Advenzed desariptive geozetry (second eaurse)
regquired by 2% of olectrical engineering departzents.
Average == £4 hours,

Sumnry.

1, Total emcunt of grephics offered averages 274
elock hours,

2, Total e=ount of graphics used aversges stout 240
olosk houra,

3, Average anount of basle engineering drawing is
about 135 hours.

4. M1 schools and ourriculs reguire bssie englnesr-
eoring drawing.

Sy Average smoumt of basic deseriptive geometry is
about BT hours.

6, Thres-Tourths of the achools surveyed require
basic desoriptive geczetry in all currleula.

T« An averaga of 33 houra of sdvenced engineering
drawing is offered by 42% of the schools surveyed
end required in all curriculs by 8%,

8. An everage of B2 hours of advanced dezeriptive
geozatry is offered by 8% of the schools survayed.

9, Thres-Tourtks of tha schools surveyed require cut-
aidareading intoth drawing end degarlptive geosmetry.

10, Forty-thrae per cent of the schools surveyed ra-
gird cutside sketehing in drawlog end outsids
skatching in desoriptive gec=asbry.

11, Twenty-four par ceat of the schools surveyed ro-
qzira outside drawing in drawing and cutsidas
skotching in deseriptive geozetry.

12, Twenty per csnt of the schools surveyed require
outside reading, sketohing, snd drawing in both
drawing end desariptive goomatry.
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ENGINEERING DRAWING
7th Edition

By Troxas E. Frexca. Revised by Chances |, Vierck and associates

of the Department of Engineering, The Ohio State University.

694 pages, $4.50
Over a million copies of this famous encyclopedia of engineering
drawing are now in print. Here, in the fully revised 7th edition,
the text contains, in addition to much of the material praised in
previous editions, added information and new techniques devel-
oped in recent.years. Unusually broad in scope, Engineering
Drawing offers invaluable reference material—standard dimen-
sions, graphical symbols, ete.; directions in the selection and care
of instruments, their use, the theory of projection drawing and the
best methods of illustration; the elements of aircraft, architectural,
and structural drawing and practical information on map drawing,
graphing of all types, and the construction of diagrams. In addition
to this comprehensive coverage, over 1000 illustrations clarify the
text and further help to make this book a leader in the engineering
and drafting professions for over three decades.

erfectly designed

for

students

11
PROBLEMS IN
ENGINEERING D

By A. 5. LeEvess and A. |
In press

A complete revision of this set
keyed to French’s Engineering
the important subject of dime
Special features of the revision
on dimensioning increasing the
series of lettering sheets, based
3) several desirable changes in
4) an increase in the total nun
mitting a wider selection.

Send for cop

McGRray

330 West 42n¢
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EpsTROM, University of California,

engineering drawing problems
awing, Tth ed. The treatment of
ioning is greatly strengthened.
slude 1) Six new problem sheets
alto twelve 2) a completely new
- recommended A.S.A. practices
e section on freehand sketching
'r of problem sheets to 78, per-

s on ppmml

LESSONS IN LETTERING
New 3rd Edition

By Tuomas E. Frexca and WitLias D. Turssuie. Revised by A. J.
PriLsy, The Ohio State University, Ready in October.

Book I. Vertical Single Stroke 40 pages, 60¢

Book I1. Inclined Single Stroke 40 pages, 60¢

The new revision of Lessons in Lettering represents a mmlﬂetc
modernization of these excellent manuals. All numerals and frac-
tions have been changed to conform to the American Standard
Drafting Practice; new sheels are provided on pictorical lettering
and the technique of dimensioning. In addition there are treat-
ments of the new American Leltering Instrument Design, the new
Speedha]] Flicker Pen, and L’uhlrgf:d Examp]us of the open and
closed types of arrowheads.

INDUSTRIAL PRODUCTION
ILLUSTRATION

By Raxvoren Pamp Hoewscuer and Cuirrorp Harry SprixceR,
University of Illinois, and Richarp F. Ponie, ASF Maintenance
Division, Washington, D. C. Second edition. 243 pages, $5.50

This book covers the entire range of pictorial drawing, from both
the theoretical and practical points of view, for those who wish to
do production illustration in the aircraft, shipbuilding, ordnance,
automotive, or other industrial fields. The three forms of pictorial
representation are clearly covered, with the sound basis of theory;
methods of laying out and shading sketches; and practice material,
needed in acquiring proficiency both in exact mechanical con-
struction and in the more rapid freehand method.

DESIGN OF MACHINE MEMBERS

By Avex. Varvance and Vextox Levy Douvenrie, University of
Texas. Second edition. 559 pages, $5.25

Using the subject of kinematics, mechanics, and factory processes
as a foundation, this book explains to the student the theory in-
volved in the design of the ellemenls of operating machines, and
points out the variations from theory required by practical applica-
tions. This treatment maintains an excellent balance between
theory and practice and provides an unusually broad coverage of
the field.

-Hirt. Boox Comrany, Inc.

Street

New York 18, N. Y.
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STANDARDS AS A TOOL FOR THE ENGINEERING GRADUATE

T« M. Huzan
Weatern Electric

Standards are uszed in practically every phase of the
cperaticns of the Fsll Telephona Systeo smd the Vestern
Electric Cospeny. We regsrd thes as toola of tha utmest
irportsnce, This discussica will be eonficed to the usa
of msnufscturing stendards by the Westsarn Electrio, I
rezrat that ties will not permit =& to cover Zall Systena
participaticn in national stendsrdization ror sxplain how
standards sre used In our resesrch laboratories in several
states end cparating ¢omcanies in every state in tha
Union.

Ezfora wa take up the valus of manufecturing stand-
sards, I telieve it would te helpful feor you to have a
brief pleture of stanferdirstion which is oza of thre
troadest of all subjeats, This should ineluls & good defi-
nition end & few common exanples, The Encyclopedls
Britannice states that standerdisetien mesas setting up
sterdards so that quantity, quality, vslue, performanss
and service ray te gaged, Starndards reduce economie waste
and ara nesdad to provide s cormon lenguage so trat ke
tuyer snd seller can deal with eseh other fairly snd in-
telligently, T have starndards to provide unifornity inm
the products of different suppliera, interchangeability of
parts (and this ie most imgortant), lowsr rarufesturing
costs and reduced selling sosts to the public through
ginplifiestlon of types and sires. The ASKL talls us that
8 standsrd is a soluticn of & recurring diffieulty; end
that standsrds ere s teccorary stztecent of reguirezents
which should ba revised at paricdis intervals =o that thay
®ill mever put & breke oo the Incrovemsat of produsts and
processes, Thile thaze definiticns sre geed, I perscnally
prefer this one - "A sterderd S5 a statezant of the best
way w2 know how to do & thing teday™,

Btandsrds ara go much & part of ocur daily 1life that
few of us mpprezisnte thair walue or the sxtent ta whish
thay ehepe our livas, Im & talephoce conversaticn this
wesk with Professor Carleon, ke centicored thet this pro-
gren started at 2930 P.M, It would ba intaresting to
Imow If ke trought of the kour and ninutes ss fnter-
rnatlonal standards of tims and the P,W. 88 & stendard
abtbreéviation for afternesn. Driving out to Evansten, =
wore halted meny tlpes by the red atop 1ight. While wait-
ing for tha light to change to graen, I lecksd ercu-d st
other drivers and wordered if they realized that traffic
1lghts ara one of our rany natlonal standsrde, Wany other
eormen exanples of standerds could te given sush s roney,
tha rallroed track gage snd eouplings, the 110 wolt eur-
rent for hoses, screw thresds, eta,

Lat's gzt on %o Western Blestrie standardization
which covers a very troed field. In our 23 ranofesturing
lozations in several different states, thera ars aver
71,000 pecple engaged in making the cany varlstles of
telephens produsts, Tha walue of this produst in 1945 was
over ona billien dollars, Te have a trezendous invest=ent
in plant, rsshinery, teols, materisls snd pizcellancous
equipzment, In this cennection, let's rat overleck the
Investzent in empleoysss, To efficiently rarsge ard oper-
ete this hugh resnufssturlng organizaticn =nd kesp the
different plants together, many standsrds sre used,

To kelp you visuslize what thece standards sre and
how they ‘are ueed, let's imsglres that you sre a youmng
Western Elestrle Frodust Enmglnser en Step-ty-Step

Apparatus erd cur Bell Telephons Latoratories fn New York
City have designed m new Step-by-Step Switoh Unit, As
post of you kmow, resesrch snd development sotivities inm
the Ball Systs: mre carried on by this group of spientists .
physicists, englnsers, chmists, ete, In dus ticze tks
worgling model, aleng with specifications end drawinze
¢omas ouk to you,

Commants on Connector Switch

Figare 1 is s Comnnestor Switeh Unlt and is the last
ewitoh used in s call between two subseriters in the Step-
by-5tep Dlal Systea. The major conponments cover ltems
such ss relays, condensers, ragmets, relay reunting plats,
tanks, shaft and switeh frese. The Traze xill bs dis-
cusead leter., There asre 1200 differsnt perts in this
s¥itch and & total of 2200 parts. Tn 1945 we built
§00,000 of thls &nd aszoainted switeh units,

Figure 1
Connector switeh unit for
Step-by-Step Telephone
Dial Switching System.

As & Froduct Englneer, you havs the responsibllity of
providing the canufscturlng fasllities, such ss plent,
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nachinary, tools, gages, ete.; deteraining the method of
paking ard assemblicg ¢orporent parts; estimsting the
eost of cach part &nd sstimating the cost of the final
product., Obvlously cns englnssr would not do sll of thess
things ¢n a large unit of spparatus, Actually, 14 engl-
nears are worklng on varlous ecdes of switch units. Also,
rany other englnsering orgenirstions will give you ser-
viece in speslslirsd fields upon request.

¥ow englneering for manufacturs was naver en sasy job
and meny Paotors must be considered.

Switch Freze

An excellent example of this 1s the asst irca switch
frema which is cormon to 81l the differsnt codes of switeh
unlts (enother standsrd). Figura 2, left, shows the fraze
a3 it ls reseived from the foundry and Figure 2, right,
aftsr all rachining operations kave beem completed.

Figure 2
Frame, for Step-by-Step switch {material,
cast iron) as received from Fourndry (lelt)
alfter completion of a1l machining operations

[right).

To furthsr saphasizs the ergingering thinking puk on
this cme part, Figure 3 illustrates & rew aluminum dle
casting switeh frazs =hich is new In the development
stages, Figara 3, left, iz a si=ple of the casting as pro-
duced by the die castlng machins and teol. As e matbsr of
infopmation, & 400 ton FFY Cold Cheamber Die Casting
Vachine is used sleng with & very specisl dle casting die,
In injecticn pressurs of 20,000 pounds per squars inch is
exarted in this dle, Figure 3, center, 1llustratas the
die casting after tri=ming and straddle =illing on § =ur-
faces. The finel part following all rmachinlng cperaticns
is shkosn 1n Flgure 3, right.

¥Yeu will pots from Figure 4 of the sluminum die
casting frema blank that datun lines srd plsnes have tesn
gshoawn for the purpose of fixieg eritieal positions for
locating purposes. As you have moted from preceding oonm-
ments, the slotted opsnlngs flxed by the intersectlen of
tha dstim line ard planss 1, % and 3 are post Important.
Thess openiings are used to control a1l subseguent cpera-
tions including gaging.

This picturs shows that esch industry has its cm

Figuré 3
Frame, for Step-by-Step switch (material,
aluminum allay) as produced by the die cagt-
ing mac.ine (e, alter the trimming and
siraddle milling operations on 5 surfaces
{center) and after all machining operations
(right).

typeof product, and ranufscturing facilities snd taochniques
are ususlly different-in esch company., Tha conventleasl
hendbooks kave thelr purpose but often are of little help--
apeoial tools are meeded to do this job in the mest effi-
slent mannsr mnd &t tha lowsst possible cost. Becauss of
this, tha Western Electric has provided you with a numbar
of Manufscturing Standards. I will give & brief deserip-
tlon of & few of thea that would bs uzed in the manufsciure
of tha cew switeh 'mit,

Plant Standards are used in raking a bulldlng fleor
plan showing the rost ecomomical arrangenent of plent
facilities, msochines a=d tench posltions, Esating snd
veatllating, tollet and weshroom, fire protsoticn, mata-
rial handling, lighting and power standerds sra inoluded
in this group, Drafticg Standards mre helpful in eonvert-
ing tha Latoratories' design or enginesring drawings to
canufecturing drawings and in writing sseociated change
orders. Sinocs you sre especially Intsrssted in this
field, T will discuss thls tople latsr in more detail.
Yuoh could be sald on this subjsct, Standard Manufectur-
ing Tolerances (16,001) =re & guide in liniting spaeifie
dinznsions on produst drawings and ss an indicatlon of tha
general quality or sccuracy that can be expsotsd from
various nachinlng operaticns, This book is whidaly used in
the shop mnd by eppsratus draftemen and engineers,

General ¥anufeecturing Data HE,E':'&:I iz & supplement
ta ¢ur pemifecturing drawings. A=ong otkar things, it was
areatad to slinicats frequant repetition of standardlred
informsaticn, toth Company snd patlonel, on telephone ap-
peratus drawinge, I% providss tsbuleted data on cany
items such ss scraw threads, general use Tastening devices,
akhroviations, presious natal contsets, cast slloy mix-
tures, wood working joints, llriting of drawings (1o te
diseurzed later) end torqus veluss for screws. This book
is slso widely distributed to the shop, draftsnen end
enginsars.

Pieca Part Pleaning Stsndsrds (16,005) aid in the
preperetion of manufecturing layouts, caleulsting tool
capacity and ordaring tha proper number of tools, The
section ¢n Toosl Flerning Data is of real walus to the
planning engiresr, For exanple, deta 1s given for the

; {Continusd on pega 23)




BRADDOCK LETTERING ANGLES

DESIGNED FOR STUDENTS, ENGINEERS,
DRAFTSMEN AND ARCHITECTS

THE BRADDOCK LETTERING ANGLE HAS THREE USES:

1. As an ordinary standard triangle, it is exceedingly accurate.
2. It is used to obtain uniformly and accurately spaced lines for lettering.
3. It is used to obtain parallel lines at uniform spacings.

NGLE g

A
5 LETTER’.T[GA

BRADDOCK LETTERING ANGLE—VINYLITE
STYLE “A" —5” __ 45° SPECIAL CORNER

Our Braddock Lettering Angles are designed to give a quick and easy method of making accurately
spaced guide lines for lettering drawings, ete. The simplicity of their application permits the subject to
be presented accurately and intelligently. The instrument illustrated above is made specially for sev-
eral of our large technical schools who use the SPECIAL 6714 degree corner in preference to our regu-
lar slotted Angle. The special corner can be made on the 57, 67, 7* and 8"—45. We also manufacture a
complete line of Braddock Standard Triangles Vinylite, employing the same high degree of guaranteed
accuracy and workmanship as has been maintained through our years of service.

Write to us for Descriptive Circulars.
Your Wholesale Dealer will supply you,

BRADDOCK INSTRUMENT COMPANY

FITTSBURGH 18, PA.
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(Continusd Troa page 21)

aversge cuzber of parts s cutticg punch end die will pro-
duca between sharpening or repsir, Tha repair tine "Out
of Service Interval®™ for tha typlesl punsh and dis has
been standardired, This beook is rastricted to planning
enginsars.

Plane 1 /

Plane 2
= =\Q)alum Line ¥

Plane 3

2

e

Figure 4
Pictorial view included as a parl of the shap
drawing of the Step-by-5tep switch frame as
die cast from aluminum alloy.

Waterinl Flanning Standards (16,007) help in cal-
culating the macunts of raw raterlals. It provides pate-
riel allowence practices and tabulated data oo the welght
of our materlsls in differcat shapes end sleas, This
book is likewise restricted to plamning englnears, Tool
and Gage Design Stendards (16,002) give vitsl dsta on
T,E, dealgn of tools end geges &nd nachinoe dizensions and
olesranzes that aflect tool seb-ups. Anonpg other things,
it hes = spealal seotlen on Tool Drafting Practlees and
snothar inportant secticn on Guarding of Pumoh FPress
Tools. Thesa two books are used by tool desigrers, tool
rakers, tool inspectors mnd planning englnsers,

To make the varlous parts of our pew telephone
gaitch, & number of cormereial tools arnd gages are ro-
qulred, We furnish cur buayers, suppliers ard shop with
Standard Tool Specifications snd Stemdard Ordering Des-

eriptions which ara used to procura end inspeat the many
m‘h?ﬁ types of comercial tools sand gages that we
us#. Thoss standards are based oo nsticnsl standardize-
tion practices whererver possible slong with atudies and
tests made aithin our own plant. We also have a list of
Acproved Suppliers of Commercisl Tools srd Gages which

our buysrs usa in purchasing the quality of cocemareisl
tool that is regiired for our buasiness.

fiage Prastice Standards gulde the enginesr and the
shop Porezan on shop end of flce cecupetlons; salarlies and
wesess oSafety Clothing end Fquipmeat Stendards prescriba
sush itess as goggles and respirators that protect our
ezployess from osoupatlonal harards,

= AL this tira I should 1iks for you to keap s very
importsnt fact in pind. Though 81l of our marufsoturing
stardards ere extrezaly helpiul to cur ezgicsars end
others, they are in no seose s substitute for enginsering
Judgezent., They do not do your thinking for you but ara
essentially guldes mnd referomces.

Now let us return to the very brosd subject of draft-
ing stendardiration. In a business of our sire, we havs
pany differect types of draftinog and Qesigning work. Tiza
#ill only pernit ma to briefly discuss ora of tlase,
nenely, Apparatus Drafting. This drafting work deslas with
tha panufasture of epparatis and parts wsed in telephone
garvices. .z have over 500,00] motive apparatus picce
part drawings, The basle design ig prepared by the Bell
Telephona Lataratories in New York and New Jerizsy. They
furnieh englrsering or design drawlngs to the varlcus
Western Electric plants., The apparatus drafticg in the
Vsnufscturing Division consists of teking these drewings
snd converting them so that thay sra suitsble for =snu-
facturing purposes. Ahbout 20% of this drafting is instru-
rent or line work. The othar 500 of the work is of an
engineering or analysls pature In connecticn with new snd
changed design, of whlch considerable effort is spent cno
engicsering apd shop elange orders,

As the laboratories and Western must kesp very close
togethar on spparatus drafting prastices, their respeative
stardards organigations have collaborated in preparing
guitable drafting stendards. Our Apparatus Drafting
Stacdards Bock is the result of rany years' work., It is
published and ecntrolled by tha Latoraterles mad used at
all Western plants, BSupplezenting thie took is & ranu-
facturing drafting standard on Western Eleactria Drafting
Boutines. These tw references ma¥es it possible to
ostablish uniforn end efficient mathods of preparing drax-
ings end change ordars for telephona epparatus, I1llus-
trations are ueed to show preferrad rathods and shart
cuts, Theze two standard tooks heve beea of materlal as-
sistance in redusing drafting costs through reduaing
drafting tine. They alsoe aid in the trainiog of young
end new draftsnea.

In tha Wastern apparatus drafting stendardlzation
covers far more than the drewlng slone, This field im-
cludes tha four stendard books previcously rmentlensd,
na=aly, Azparatus Drafting Stardards, Standerd Vanufss-
turing T.lerances, Stenderd Wenufsoturing Dats, end
Standard Draftiong Routines, srnd s fifth standard book
called General Uso Pleco Parts, This is a resdy
referenca L contalnlnz a complete record of material,
aira snd finish of approximately 12,000 cormonly used
plecs parts rainly In the nature of fastening devices
such &8 acraws, nuts, washers, eto, It 1a widely dis-
trituted snd aids in Era-:urin; parts for uee in Dew
spparatus or for substituticon In existing sppsratus.

Wnile thls papar kas atressed the valus of parufsc-
turing standerdization, I should like for you to know that
the telephone systen rust also be highly stenderdlred to
givo efficient, low cost service. In fact, without
standardization we could not oparats the 33,400,000 fnter-
connecting Bell telephones now in use,

¥y Coopany has ueged en expandsd voersicn of this in-
formation In comnacticn with our training progran for young
enginaers, It is khoped that some of these idess #ill ke of
valus to you in your college prograa of training young =en
to be fubure engineera.
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: THE TWO LANGUAGES OF THE ENGINEER

by

Frofessor H.C.T. Eggers, university of Hinnesota

In working out many enzilnzering problezs the
enzireer usually has the cholce of using elther the
gynbolic language of algebra consistinz of letters,
nearals, and various other symbols or the graphlc
language conslsting of points, lines, ete, FEach has
its advantages ard disadvantages. 'l"r'aa gyzbolic
language has the advantage of accuracy slnce it
usually leads to an exact solutlon whereas the
graphic solution Is always an approximite ona. On
the other hard the graphle solutlon is usuwally the
faster ard 1n general the less coapllicatad of the
wo.

in rsan%' cagas, of courge, the problem presants
1tealf to the engineer in the graphic form and he ia
aleost forced to solve graphically since it might be
extrezely difficult or impossible to convert or ex-
gmsa tha probles algebraically. Furtherzors since
he graphic mathod has the advantage of speed and tha
engineser 18 working usually with a agmt& factora of
gifety an approxizate solution ghould be well within
the 1limlts of good englneering practice. However no
good enzineer should ‘rely on graphlcal cethods, If he
his a cholce unless he hag soze ldea of how accurate
this graphical seclution 1s.

Tioes of us who ara teaching in the fle.. ur
%rﬁphIca have a rare opportunity especlally in deal-
ng with cany of thosa space problens encountared In
degeriptive geczetry to have the future enzineser put
the "acld teat® on his aolution and let hin determine
exactly how good the graphic solution is.

To Illustrate let us consider the followling
problea.

Oiven the two ekew lines:

q X-2+8=0
X = by + 20 =0
ard
r dx + Jz - 24 = 0
X-y=10
Required:

Tna shortest connecting line with a
gradient of 20%. Check algebralcally.

Kote: In mining operations it frequently beacozas da-
glirable to locate and construct & connectlng hori-
zontal passageway, or, for proper drainage, a nearly
horizontal paseageway betwesn two adjacent shafts.
Dua to the high cost of thees oparations such a pas-
gageway shopld be as short as posslble. Such a prob-
lea is usually preeanted to the engineer graphically
on a gap but It is of such & chamdctar that It may
gaglly be adapted to algebraic form and treatzent.
Th&h%mble: under discusglion here 1llustrates such a
problen.

Oraphlc Scolutlon:-

Hultiple or auxlliary views esea to provide the
noﬁ convenient way for golving the problem graphi-
Ccally.

In the figure the two given lines q and r are
et up in the frontal and horlzontal views. Tne two
linaa are then projected onto plans 3, =0 salected
that the two lines appear pamallel. View 3 is meally
the key view to tha solution. The two arroWs near
the center of the print indicate the directions of
two lines having a gradient of 20%. One of theea di-
ractions ie dowreard from  to r and the other down-
ward from r to q. Tnus slnce the statezent of the
problem wag not specific on the quastion of gradient
we ¢an expact two solutions. I now we project In-

turn froa view 3 in the directions of the two arrows
on planes 4 and 5 ;respactively ths two connecting
lires m and n appear as points at the apparent In-
tersactions of the two glven lires In each of thesa
views. Line m is projectad back froa view 4 to view
3 ard hence to vlews H and F. Sisilarly line-n is
projected back to the origimal views thru view 3.

Yiew 3 shows the btrue lengths of the two con-
rnecting 1lines. Henca I we are intarested In the
ghortast of these two lines we sse that It Is the
line n sloping dowmnard from q to r.

Having solved the problea graphically we will
noW read the coordimates of the termimal points of

thaat'm:- liraa m and n a8 accurately as wa can. Trey
rea

3,00, 2,80, 5.00

4.680, 4.45, 2.08

=1,67, 3.33, 6,22

2.45, 2.45, 4.70).

Tnls then constitutes the results of our graphlc
gclution expréssed In a form which we can coapare
with our algabraic check.

1 oight say that to be real sclentific and eli-
minata the human elezent ag =uch ag posslble the -
graphlic solution should be read arnd recorded befors
tha algebrale solution 18 calculated,

Algebrale Solubtlon:-

Lat the termirals of the connactl 1lne on
1lines q and ¢ ba the polnts (X, ¥1, 21) and
(Xz, ¥z, Z3) respactively.

Toe conditlon that polnt (X, ¥, 21) be on llne
q glves the two equations
Xy -2y ¥ B =10 [1]
Xy - by + 20 =0 (2)
The condition that polnt (xz, ¥z, 2;) be on line
r glvea the two equations

dxy + 32y - 24 = 0 (3)
Xz =¥ =0 (4)
Tne cordition that the gradient be 20% is
¥ - N
= 1/5 (5)

Vix; - x3)2 + (2, - 2,)°

The cordition that the conrecting lina bt the
ghortegt lina is

D = (xz - 3302 4 (¥ - 11)? 4
{z; - 21)* = ninlma (s8)

hug wa have six simultaneous equations Involv-
ing elx unknowns.

From equations (1) and {2) we can exprees
xy and 23 1n tarma of 0

thus
Ejr;-Eﬂ
21555
5y, - 4
2

Fro= equations (3) and (4) we can expresa
xy and 2 In teros of ¥,

thus
X3 = ¥z
24 - 4yy
.

2y -=

Ey =



ERRATA SHEET- Journal of Engineering Drowing, February 1951, pp.26-7
Reference: THE TWO LANGUAGES OF THE ENGINEER by

Professor H.C.T. Eggers, University of Minnesoto
Replace cut in arficle by the following cut:

o /S

o X<z

\[ A
A
A\

/

Replace equation Y, - ¥p=0 in line 16 column 3

by: vy, - y,%0
Reploce line 16 column 4 which reod "Thus an overall measure of the
graphic solution is"

by: "Thus on overall measure of the accuracy of the graphic
solution.”
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Subatituting these valuss In equatlions (5] ard
(6) respactively we obtaln the followlng equationa,

dly1yz) = 45y, - 186y,y, + 80y,® + 360y,

=24y - 720 = 0 {(7)
D? = Flyiyz) = 2430,% - 61y + 68y," - 1800y,
* =120y; + B600 = pinimum {8)
The conditlon for minlmlzing equation (8) 1a
aF{y1¥z) aF{y1¥s) (9}
axn I ¥z
3¢ (r1ve) C 3dyve)
a¥1 ' ays

which produces the equatlon

481" - 2671y, - 13y;% - 192y; + 192y, = 0
which breaks up inte two linear factors
thus

(y1 - ¥z) (48y; + 13y, - 192) = 0 (10)

By the corditions izposed on the problez pazely that
tha gradient 1s different fro= zaro, that iIs

¥ - 1!’1/ o
we obtain

4By, + 18y, - 192 = 0
or

o 192 = 13)’1 [11}
48

gubatitutling this value of y; In equatleon (7)
nazaly

t{y1yz) = 0
wa get a quadratic equation in ¥; only, nacely
207989y, - 2108160y, + 3317760 = 0 {12)

b5

S0lving we gat tha two solutlone
¥: = 4.39 and 2,45

Thus worzlng back thru our starting equations we
gat for our algebraic solution the coordirates of our
four terminal points

-2.98, 2.81, 5.03
4,29, 4.39, 2.15
-1.65, 3.34, 6.35
2.456, 2,46, 4.73

The differences bebween the graphic and algebralc
solutions are

.00 - 2,98 = 02
2.81 - 2,80 = .01
.03 - 5,00 = (3
4,80 - 4.39 = ,11
. 4.45 - 4.29 = 05
2.15 - 2.08 = .07
1.67 - 1.66 = .02
3.24 - 3.3 = .01
.35 - 6.32 = (3
2.45 - 2.45 = .00
2.45 - 2,45 = .00
4.78 - 4,70 = (G

Tne gum of the correct (algebralc) coordimatas are
{neglecting sign)

2.98
81

meﬁurmﬂ'ﬂ'mm
RAELGhERnEER

Bleowo:
]

Tnua an overall meagura of the graphle solution is

59
a7 100 .9
or slightly less than one per cent.

The accuracy here agrees In general with what
£ay be expected when reasonable care is exercisad.
Tnus we see that graphical resulte compare favorably
wWith thosza obtained froa the slide rule, planicatsr,
or other approxicate cathod.

It should be pointed out that most algebralc
chacks do not becoze quite ag long and Involved as’
the one here 11lustrated which required the solution
of glx simultaneous equationa ar<d the application of
a4 formula [equatlon 9) from Advanced Calculus.
Howaver the problea typlfies, in general, the
proposition that where a cholce Is posslble tha
graphic solution 1s quickar, le=ss Involved, and
usually quite satisfactory.
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and Materials.

Slide Rules,

Measuring Tapes.
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{Continuzd fro= page 11)

The next weak tha student begins to study
Job analysis and hov to design problens to accozplish
tha sirs and objectives of his course. The lesture on
this subject ineludes ths steps in paking & Job analy-
sis, and covers the five cosmon typss of problezs and
the various sources of problen material; then gives
goma deteils and pointers on designing problems. Fhen
the student has a rough idea of what he is going to
put inte his problen, he is given a chance to peruse a
large collection of sample problens,

At this stage, to help the student with his
elassroca demonstrations and his problea design, we
begin to study motlvation. Sozms of the points of view
of industrisl lesaders towsrd drafting are presented,.
The co——on methods of obtaining interest ard pointers
on calntaining interest ara also discussed.

The following week students will study and
rake instruetion shesats end consider course [lexi-
bility snd provision for individual differences.

Some tice is to be spent in studying and
discussing how to develop ths best attitudes, habits,
ard idesls in students. Putting tha responsibility
whorae it belongs mlso conas in for ita share of at-
tontion, Once aszain & philosophy of education cones to
tha fore, Thers would bte lectures on elassroom man-
agement ard disoipline, plus diseussions of the
subject. Typleal sctusl problen cases would be
offered for solution, or proper handling., The phile-
sophy behind good elass ranagezent end the chjectives
of & drafting course are kept in the forefront here.

I¥. Teaching Aids.

Falling in naturally with classroom manage-
ment is the study of equipsent and supplies in the
drafting roon, During the study of ejuipsent, the
students are taught how to judge end evaluate a sot of
instruzents, how to run 8 sizple paterial and supply
eontrol, and they learn a little bit about the use,
edvantages and dissdvantages of a hali-dozen cormon
reprodustion methods,

Following this there is a leoture on the
advantages of texthooks; how to selsct, judge, and
use textbooks, workbooks, ete. A very simple basie
systea for rating textbooks is presented and the rela-
tiva ioportance of each phase is discussed briefly.
The students are also made aware of how to obtain
opportunities for cooparisen of rany of these itezs ab
one time,

Throughout the tern students would browse
through many textheoks, workbooks, visual aids,
gadgets, ete., in the perforzance of the major Jobs.
Visusl mids, principles, and theorles would be studied
briefly and in sozme eases visual aids evaluated. The
gtudents would be given inforration concerning about
ten sources of movie films, strips, slides, ete. They
would reseive so—e inforcation on when and how to use
training aids, and why to use then. They would also
be glven, for their files, a listing of available
filrs, ra=ss of ragasrines in the visual-sudio sids
field, sz well as & listing of rmany of the availsble
filn strips and slides on drafting) a=d a brief
bibliograrhy on wisual end sudio-saducation. A sumary

of the naturs and chief fumeticons of teaching aids
would be presented,

Giite a bit on "nethods of ioproving par-
forzancs™ is ineluded in the material students re-
coive, Much of this is presented daily during the
tern, as "tips” on tha tulletin beerd. A finel sum-
pary of thess is given to the class. As for the rest
of it, students read 1t, thsn the class discussos
when and how to use it.

Farts of two lectures inolude eorrelation
and coordination. Soze of this material is given
early enough so that each stulent would have an
opportunity to work eorralation inte hls dezonstra-
tions, unit outlines, problezs, instruction shests,
eto.

Ezch terz, students mske at least one field
trip to an Industrial concern with the prineiple ez-
phasis on how to most effectively prepare students for
such a trip.

Tha students would be encoursged to keep a
got of ranila folders of all material racaived, col-
lected, and preduced during the term. This would be
the beginning of a file on drafting, and teaching
drafting which the young instruetor might use in his
own ¢lassroons and offices.

Tha following is a list of major student
aobtivities durlng the term, Normally, one of these
would be coepleted each wesk, although some rum con-
currently with other activities over an extendsd
period of -tizs, and, naturally some of these things
are intarwoven with each othar,

1. Esch student works out his owm set of
objectivas for his future use when
teaching drafting., This may sccatines
be a conposite of those fourd in soze
of the better sources.

2, The student sets up & course outline
ard tentative time schedule for a
course in the basic fundamentals of
drafting.

3. The student deslgns & unit in drafting,
makes up lesson plens, assigroents, and
later, & test to go with it,

4, Ha designs a problea or two of a typs
not too conveniently found in average
textbooks or workbooks--onme to fit his
particular course neads.

6, He designs an individusl instruction
shset for specific conditlons in order
to help provide for course flexibility
ard individusl differences.

&, Fe conducts befors the cless at leask
ona of eaxch of the followlng end |
partioipates in discussion and eritieien
of all of then,

a, Blacktoard demonstration
b, Drafting table deconstration
2. Lesture or recitation discussion

7. He gontribtutes soze aid to teaching or
class ranagezent. A project, model,
visual ald, ste. {Continued on page 30)
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8. Eo does a little refreshar drawing
(Part ¥) to perfect his techniques or
explores &n essentially new area which
his past training has neglestad, It
would be our hope that he might learn
to dig things out for hirnself, just s
little better, because of this,

9, He designs a test covering the unit
ks worked on esrlier, or covering
gome ainilar ares,

10, Ee gets a 1ittle practical exporisnce
in grading drewings by studying old
unclained elementary and advanced
engindering drawings; architectural
drawings, and lettering plates, Thea
student studies notations and corrac-
tions nade by experienced instructors
on each type. He assigns a grade
evaluation to emch drawing (we would
compare results latsr) end rakes a
study of grading systems and methods
of evaluation,

COMMENTS AND NEWS ITEMS

Under the title, "Staturse of the Professionsl Englnesr,”
Dgen Clexent J. Freund of the University of Detroit in
part mads the Collowing significant statezsnts:

"It is fair to say that rost enginsers never think
sbout professional standing. If the question is
brought to thelr attention, they toss it off as
uninportant, On the other hand, a very few engi-
nears, probably the best of thea, do think, and
think hard, abtout professlonal atanding.

All erginesrs want to be kneown ss professional
nen, Bubt are we sure that we know just what a
professional man is? What constitutes profes-
sional standing? Fow do we distinguish the
englneer who is professional frea the engineer
who is not professionsl?

The proefessional ran, in the opinien of autho-
rities, is such to the extent that he is roti-
vated by a desire to serve his fellow men; and
an engineser is not professional to the extent
ttat he has no interest in his fellow men.

An englmesr may becoms the world's authority in
reinforced concrete or in the metallurgy of alley
stesl, or in fet engines, or in the refining of
petroleun, or in serodymeaics, but he will naver

beacome professional i he has no concern for the

woll-teing of the commumity.

In ny own view, the rost importent itea in ths
professional enginesr's ralation to his fellow
ren is keen sense of right and wrong. The engli-
ngor's understending of seience and applied
seience gives hin control over the 1ife and death
of his fellows. The atonle bomb is an obvious
exanple. When anybody had that nuch power over
his fellows, it is of trecendous consequence that
ke shall possess a sensitive moral judgnent.”

¥ F K & F F B F VR R R RN R EE R PR KRR

Algo from the University of Dotroit we received a news
item of this heading, "Research Project Cozpleted at
Uof D7

"A project involving three years of research by
23 people was completed recently, resulting in
the ecopilation of a new set of sutccotive
drafting standards at the University of Detroit,

Arnouncezent was rade by Jesper Gerardi,
assistant dean of the Engineering College of the
University.

'"These standards,' sald Gerardi, *w»111 be
abridged in booklet form and will be available
at mininum cost to Engineering students in
Jenupry.”

Ho added that a steerlng committes of executive
enginesrs ard automobile part suppliers worked
as researchers to make the project a success,™

¥ FE X FEFF AR N EEEF KRR F R FEF

An old friend of the Drawing Divieion, Professor
Willien Reoewsr, of Washington University writes, "I
heve noticed with interast the artiele entitled,
'Frojected Trimotrice,' by Ermest J. Zellzer in the
Hovember, 1950 mumber of the Journal of Enginsering
Drawing, Concerning thia type of projection, I

should like to bring to the attention of the resders
of the Journal of Enginsering Drawing the Theorenm of
Schware and An Introduction to the Theorea of Gauss as

given on pp. 26-31 in ny conograph entitled, Funda-
ngntal Theoreme of Orthoﬁra,phiu Axonometry And Their
Values in Pleturization.

LA L A B R A R R N BN R TR R R R R ]

The Illinois Institute of Technology is nowx offering a
Tochnical Drawing Curriculu= lesding to the dezreo of
Eacheler of Science in Technieal Drewing, Their
stated objective is to provide a sound foundation in
enginearing fundazentals ard professional education in
drafting and methods of tesching., They are to be con-
gratulated for their leadership and foreslght. The
editor hopes to soom publish a paper setting forth
conplete details of thelr progras,

L B B B O O B O O B R RN N R N CRE R R R R

To our present kmowledge the followlng enginesring
drawing staffs have subsoribed 100 per cent to the
Journals the University of Minnssota, The Ohic State
University, Syracuse University, and the Univeraity of
Kebraska,

® ® k& &k b ¥ ¥ F XK F K EFFEF R FEFF RN

Space requirements have not permitted us to publish in

full =any of the excellent graphs that were prepared by
T. C. Brown on his paper, "A Survey of Supervised Class
Hours Required in Graphics Courses”™, published in this

issun,
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Hyperbolold generated. Lines of
interference intersect below the

gorge circle.

'
1
i
L

Reds AB k GD, 907 apart at gorge
circle, are for the same generation.

Fig. 10

{Continued from page 9)

Fig. 5
fods AB &k CD, 1802 apart at gorge
circle, are for the same generatica,
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Hyperbolold generated with line
of interlerence as ils axis,
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Fig. B
Hyperboleld generated with lices
of icterference appearing as a
hyperbola,

Fig. 11

Fig. %
Reds AB & CD, 1802 apart at gorge circle,
are generalrices [or a hyperbolold ard a

cylieder,
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Fig. 12

Reds AB & CD, 907 apart al gorge circle,
are generalrices for a hyperboloid and a
eylinder.

Outline elements of cylicder are
asymplotes of the curved lines of
inlerlerence.

The axis appears to be the asymplole
ol the carved lines of interference.
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Fig. 14 Fig. 15
i Sphere and cote genevated. Lises Ring ard rod GD in perpendicular planes
: Fig. 13 ol interference are the axis ard a which tateracet aloag axis
Ring ard red CD in matually perpen- "figare 8, 2 '

dicular vertical planes,

Fig. 16

Sphere and eylinder generaled,
“ine of icterference is an oval,
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Fig. 17

AB ard CD are geceratrices for a kyperbolaid
ard a cylinder, radil R aed r urequal, Fg is
the frool view of a point of inlerlerence on the
line of intezlerence. See Fig. 10,

(Continusd

The purpose of the three committses on dlspleys is to
arrangs instructive exhibits so0 that all in attsadence
will tave opportunity to chserve what 1s baing dons atout
the eountry, what is availeble in way of wvarlous insktru-
reots, eaterials and teaching aids, It is tha kape that
ench sokool will be represented not coly in student work
but will cocperats with the other committees in furnishing
intarestiong display material, Flesse gat In toush with
theze cormittes chairmen regarding your willingreas to

from pege 6)

furnish material. A1l displey raterial should be sent
propaid to Frofessor €. L. Brittain, Chalrean, Depsriment
of Engineering Drawing, Michigan Stats Collega, East
Lensing, Michigsn, prior to Juns 15.

Ee sure to arrangs to attend this maesting, An
invitatlon §s extended to mll interested in edditlon ta
cur cwn Division cexters,
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JOHN T. RULE
Head of the Department of Graphics and
Curricula of General Science and Engineering

and EARLE F, WATTS
Department of Graphics, Massachuseits Institute of Technology

Ready in April

Designed as a bosic course in Engineering Graphics, this book altempts to bring together and
coordinate graphical processes of value to the engineer. lls aim is to survey the field in a
manner that will point up for the student the power of graphical methods and give him the
"'graphical state of mind" so that he will weigh the value of a graphical solution agoinst those
of an algebraic solulion in any problem he may meet. The book is basically fundamental theory
supplemented by illuminaling practical applications.
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VAN NOSTRAND
FOR COLLEGE TEXTS

Have You Examined The NEW 3rd Edition Of
SMUTZ and GINGRICH'S

DESCRIPTIVE GEOMETRY

By FLOYD A, SMUTZ and RANDOLFH F. GINGRICH
Both of Kansas Srate College of Agriculinure axd Applied Sciepee

@ Designed for studenls of thefreshmen and sophomore level as an integral part of thelr train-
ing in engineering drawing.

® Delinitions, notallons and nomenclature are in accord wilh the recommendations of a stand-
ards committee of the Drawing Divislon of the American Society for Engineering Education.

@ Entire book rewritten inclear and simple language, with problems rearranged in a more
logical sequence.

@ New culs have beén made for all illusirations.

® New problems have been added to replace those found to be of litlle value.

@ Application problems are designed for 8 1/2 x 11 inch drawing paper and are worded to di-
rect the altention of engineering students to the usefulness of descriptive geomelry in thelr
training program.

@ All solutions are made by methods used in engineering drafting rooms.

@ Dellnitions of words that may be new to the student are contained ina glossary for handy
reflerence.

CONTENTS: L Introduction; . Projection of a Point; IIl. Auxiliary Projections of Lines; IV.
Auxiliary Projections of Planes; V. Revolution Method; ¥I. Non-Intersecling Lines; VII. Sur-
faces; VIII. Tangents to Surfaces; IX. Intersecling Surfaces; X. Applicalions to Shades and
Shadows; XI. Glossary.

142pp._____ 7x10.______ Cloth __ Tiustrated ________$3.00°

ENGINEERING DESCRIPTIVE GEOMETRY by Charles Elmer Rowe
More than 1000 problems furnish excellent praclice for the student in this text which gives
very detalled attenlion te Bhad'ea, shadows and perspective. Particular emphasis Is placed
upon orlentation which aids ihe student In developing powers of visualizalion. The text fol-
lows the direct method which the author belleves makes the subject more interesling.

299 pp. 6x9 Cloth ____ Diustrated ________ $3.50

TECHNICAL DESCRIPTIVE GEOMETRY by William E. Street

A new approach to the subject Is used In this text which develops the draftsman's method of
treatment in obtaining slze, shape and position of every detall of structures and machines.
Dlusirations and problems are arranged in progressive order depending upon the method of
solution.

179 pp. Tx 10 Cloth Olustrated $3.00

If You Teacu or Direct These Courses, EXAMINA-
TION COPIES Are Available for You Upon Request.
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