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HISTORICAL DEVELOQOPLINT
"Out of the chaos came cosmos; then followed the sun
"And the earth, and all else since the world was begun--
"Down to Lan",.

We are told that the "gin" in "engineer" is from the
same root (meaning to oreate) as "gen" in"Genesis". Fot to
be irreverent, this takes us back to Creation, which is
really far enough.

Only now are we beginning to know about ancient engi-
neering through archaeological research. All around the
editerranean basin, the eastward into Mesopotamia, the
Indies, China, and in our own hemisphere, the discoveries
indicate that early engineering had progressed far. Kelati-
vely, for all we know, it hed progressed as far as today.
In the preriod of the Renaissence, there wag leonardo da
Vinei, than whom no greater could be mentioned today if we
keep in mind the difference in time and conditions. Lore
recent 1s our own George “ashington, the surveyor, as we
think of him, But engineers in our country are descended
from the surveyor. It was President Washington who recomm-
ended, during hie administration, a school for artillerists
and engireers, later established ¥est Point.

Curiously enough, the greatest steps forward in the
arts and sciences have been coincident with the great wars.
ot 80 curious after all, when we think of the tremenduous
demand made on all the resources, mentsl, physical, spiri-

tual, and material, of warring peoples. For instance, the



first World Yar, in which the ecientist end engirecr wared
so grest & purt, and now the second Yorld War, in which the
tide of the bsttle 1s dependent on the cleverist of thece
men.

The Unlted States Liilitary Acedemy, recommended by
duehington ard estublished in 1794, really bemgan to function
in 1817. It was, of course, military engireering thst was
taught there. liext cume Fencealeer Polytechnic Institute in
1824, in which civil, es distinguished from militery, engi-
neering was tazuzht. Civil engineering as such occupied the
foreground for many yeszrs, Descended from the surveyor, civil
engirneering in turn sired a numeroue progeny. (dning engi-
reering was established st Colurbia University in 18v4.
Stevens Institute of Technology came into being in 1870 with
mechanical engineerinz. On aApril 21, 1885, the Board of Agri-
culture of lichigan State Colleme announced the esteblishe
merit of a Department of lLicchanic irts. This was the beginning
of the present Division of Ergireerine in this college, which
was creatcd MNovember 13, 19009.

Strange as it may seem, the education of the engineer
of earlicr years was broader than it 1s today. In the uni-
vergities, engirieerins was not a gepar=te department es it
is pnowadars, but was a course of sgtudy in the liberal erts
colleges., Thus it was not uricommon to find many so-called
cultural studies, such as Jatin or Greck acmong accomplishe
ments of engineering graduates.

The period followirg the Civil Yar was one of great



expansion. The development of our Vest was in progress. Our
transcontinental raillrosds were being built, and great
bridges were beginning to span our largest rivers. The
engineer of those days, being liberally tralned, was a

man of vision, & wise counselor in great enterprises e--
those which involved knowledge of people as well as of
technical things.,

Durirg the period preceding 1900, engineering curricula
were in a state of flux, They were constantly changing,
partly becaucze of new branches of engineering, and partly
because of rapid developments in & particular branch. Ynow-
ledge of the sciences had greatly increused. Things that
are now common necessities were then being oreated. Broaden-
ing studies had to be droppred to make room for the new
technical studlies. A8 a result, the men, while splendidly
trained in a particular line, were completely ignorant in
other lines,

While the englneering curriculum has never remained
fixed, it became falrly stable eround 1900, As written, the
curriculum was thought to anticlipate the needs of the country
as they were then visioned. That 1t has done 80 is evidenced
by the remarkable series of industrial developments follow-
ing one after snother so closely that the wonder of yesterdsy
has become the necessity of today. And in this period have
come great social and economic problems eas the result of our
industrial development, &nd also as the result of our rapidly

increasing population.



and 80 1t secems that *'modern education hes tuusht us
how 10 esrn money morc easily, but not howr to spend 1t more
wisely. 1t has broadened the scope of rumin endeavor, opened
the way to unparalleled wesalth, znd ensbled uws to live in
marvelous materisl surrourndings. 3ut in go doina, 1t has
narrowed buman relations, dulled our apprecistion of natural
rleasures and lessened our eense o0f epirituzl values., It has
loosed forces which until balzsnced must inevitably lead as
their resultant points, be it for good or for evil,"

ow we come to enzirecring education ir. the future ---
in fact, 811 education. It is a condition that affects
society that must be solved, not only in this country, but
in all civilized countries. Science and its applicution has
made us all neighbore. Te are t0ld that at the precent rate
of increase, our populstion will reach our food-producinz
capaclty very soon, as we thins of time. Resdurces will
someday approach exhauetion, What ol conditlorns then? It
is none too soon to0 prepare for them. Engireerinsg educetion
in the future must do its part in conjunction &nd irn harmony
with education in other fields.

To that end, without greatly disturbinpg present require-
ments, why rnot add to the curriculum studies that would first
of all enable comprehension of existinz corditions end their
causes, Add studies of the epochs in which encirneerirg
achievement bus greatly changed the conditions of 1life,
going buck to earliest civilizstions as they are uncovered.
The rise and fall of nations should have a place -~ the
sources of wealth; the effect of wealth; the probable

*Yol. 20 Journal of Engireering Education, Page 943



duration of our natural resources. Of the grestest importance
are studies that treln for eitizenehip, particularly in this
country of ours where esch irndividuwl hus & share in the
government, end is responsible for its welfure, Thus the
graduating engineer would go forth with a richer educution,
one that would enable him to gzet more out of 1ife for himeelf,
and give more to others,

This new curriculum would also maike poscible a type of
engineer that is bound to appeal to those who bellieve our
future welfare depends on coniinuing prosperity as in recent
years. Such & prosperity demasnds the disposul 6f manufsctured
goods in excess of home corsumption. Thaet meanrs foreion
markets -- foreign relations. -nd foreign relations means
knowledge of foreign peoples, their languages and customs.
Kore thun that, it means knowledgze of their industries, and
the conditions to be met in tradinz with them. Knowledge of
their industries would require study, both engineerirg and
economiocs.

S0 today, and tomorrow, there is and will be, the
urgent need of brcadly trained engineers to do thelr part
in administering the affuirs of a country that, largzely
as the result of its engineering achievements, stunds

foremost among &1l the natiomns.



PUXPOCE

The course in Administrative Zngzineerirg is designed for
studenis who wish to combine a :imowledge of engineerinz prin-
ciples with business studies, 1t should contain a comprehen-
sive survey of the applications of science to the primsry
branches of enzineering and business, designed to develop in
its gradustes the ability to visualize and adjust the coz-
relatcd problems encountered in £11 fields of engzineering.

Such a standard course cannot be expected to embrace all
of the technical requirements of the industrisl world. The
deisund for rnew courses in speclal fields of engineering will
constantly arise and the educational opportunity will be pro-
vided 1in this course for their introduction and development.
It i3 not intended for those students who expebt to become
rrofessional engineers in the field of design snd construction
or for thiose who expect to f£ill executive positions in which
& inowledge of engineering is a required equivalent to that
ordinarily guined in any one of the other engineering courses.

The course prepares the student to enter industrial org-~
anizstions in positions leeding to superintendence, financing,
selerntific manu.gement, and business administration. It prerares
the student for the competent handling of such subjects as
departmental munogement in factories, determination of costs,
costa engineering, determination of proper distribution of
expense, depreciation, appraising, manufacturing statistics,
economic production, personnel, production planning, efficiency,
transportation, marketing, sales sdministration, etc., and
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management, and general management.

Epnormous as this tasx seems, it actuslly 1s not. The wide
variety of occupations mentioned above are relatively small to
those in other fields of engineering. To hope to turn out
finished, polished men into these fields is beyond the scope
of this course. Juest as the word commencement indicates, the
graduate really commences his education when he concludes
his college truining, Experience is the keynote to the success
of the young engineer, and experience ig largely obtained
outside of college. Thut his experience should prove of value
is the uim of the engineering treirning in invoiking proper
methods of aspproach to problems in the developing mird of
the student.

3ut now, &3 to why this course is deemed essentiel;
inowledge has been broxen down into individual subjJects and
tinese have been combined into groups of subjecte consti-
tuting.schools or colleges within the university. But now
these eir-tight compartments are recognised as defeotive.
Schools of business and engineering schools meet on over-
lapping fields when they get into production. It is not suff.
lcient to teach law on the basie of preceding cuses; law 1is
being taught in its relation to psychology, business, econ-
omics, und changinz sociel concepts. Engineering too should
follow such lincs.

kany, perhups most men vho come to engineering schools
plan to be technicul engineers. Although a msjority of them

later achieve administrative duties, they do =so because of



technical attainment., loreover, they usuully assume edmine
istrative responsibilities in tecnnical fields where admin-
istration 18 engineering. ror such men, engzineerinz education
muet remain highly technicul. Yet for such men some instruct-
ion should be provided to give them & bsecixpround of indust-
rial relations, experience and principles, and a method of
approtch to problems of humen management. For they must be

80 prepared that they will learn from experience to deal with
human relations in spite of the tendency of industry to start
them in work with the minimum of human contact.

Other men -~ and ags their rneeds sre more specifically
recognised by engineering schools they will increase in
numbers --- tuke engineering courses us a meuns of gaining
an understanding of the technical problems of industry as &
preparation for administrative work. Such men need less ex-
tensive technical training than the enginecr. They need mucﬁ
wider ¢reining in the economioc arnd social sciences and in
their application in the fundamerntals of munagement of which
the mansgement of human relations ie a vital part. In some
8chools, courses of study have already been developed to
meet this end.

It i8 eessential not to confuse these two problems: the
education of the techriical enzineer, who, if he succeeds,
must almost inevitably assume some mansgerizl duties as part
of his engineering but who is none the less a tcchnieal
expert;.and the education of the general executive who in

this technical uge must understand technology in order to



fully grasp the problems of his job, but is nore the less
esgeniially & muncger, Kol to see thuis dietinction will be

to impair the development 0 the engineer end to fall to de-
velop the mansger -- for even in this technical aze the pos-
itions are distinct. Each in their own way, however, involves
dealing with men and often wiih industrial problems.

Insofar as engineering schooles traln englineers, they are
perforuing an established work. Insofur zs they attempt to
develop technically competent munagers, they are taking on
a new tasi. But the surveys of whut enaineering graduztes do
and earn, give impressive evidence that 1n either case it is
an important part of enzineerinz to give students some vig-
orous tralninzy that will equip them to leurn from experience
t0 manage men, snd that will mske them professional in thelr
capacity to dewl with the human as well as the muteriagl
ifactors of industry.

*In & study of engineerins careers most of which were
too mature to have been affected by Administrative Ingineering
courses, it was found that less than one third of the men
remained 1n strictly technical work and les:s than one tenth
of the men established tliemselves in an individual prof=-
essional capsacity. ‘‘nile the majority of graduates from all
engineering courses do start strietly in techniesal workx, en
increasing number worg over into some form of imanagerial
duties until, after fifteen years of pructice, two out of
three have stabilized in that work.

*Proceedings of S.P.E.E. Volume 1 Page 232
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*A study of 334 gradustes, a&ll of whom were in the
Ingireering Administration vLepartment at iluesachusetts
Inetitute of Techknology, found the distribution of men nine
years out as follows: 46,.2,> major executives, 28.1j% minor
executives, b.1j» functionsl management, 5.1, sales, 5.17
miscellanreous, 7.7% tecknical and 2.6, editorial, or 79.4%
managerial exoluding eales.

That such & cource 1s justified financially, according
to an investigation by S.P.E.E. in 1930, the median earnirngs
of non-administrative engineecrs did not exceed {5000 at any
age. The median salary of the engineer in wori involving
adninistration passed $5000 at 35 years of age and reached
$9500 at b5, That of the engineer in general managerial work
exceeds 6500 at 35 and reached $12000 at 55.%*

The Jesirshle features of u thorough training in erngine
eering fundamentals, of & ocultural and humanistic bacikground
with the development of progressive courses emphasizing the
interrelationshipe of economle and socialogicul problems,
csn be reulized in a gencrsl sdwinistrative engireering
course.

roesibly tiis will be criticized as too large an order
for an urdergraduate course, but I do not thinx so. A student
wlll rot follow up all his undergraduute humsnistic studies,
but if he is & real student und he finds his stride and
professional work that he likes, he will go fur on his own

initietive with this bacxzground. "If we worg upon marble”

*The Technology Review :IZarch &, 1950
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says Daniel Webster, "it will perish; if on bruss, time will
efface 1t;.1f we rear templos, they wlll crumble into dust;
but if we worix on immortal uwirds, and imbue them with prin-
ciples, with the just fecr of God end love of our fellow-men,

we engrave on those tuables something that will bdbrichten to

all eternity”.
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CCORCLUCZIONS RO INVLITIGATIOR

In so controversial a field as this, it was deemed
necesssry to investigatle the subject from every point of
view within reuch. Accordingly, catalogs from 33 mmjor
colleges and unlversities were obtained snd the curriculum
of esch one snaglyzed curefully. The history and trend wus
congidered vital, so the proceedings of the Jociety for
Promotion of Ingineering Educetion was reviewed over a period
¢f ten years up to the precent. That sctucl duta might be
svallable, a questionnuire wes scent out to many men in every
field of life; inecluding contractors, ergineers, caleemen,
ezecutives, coles manarers and industrial rmen -« both college
gruduates snd otherwige. I'ot the lesst importunt wes & came
raign of person:l interviewe anong the college faculty to
secure vital opinione. logzgiecal concluzesiors followed in this
order:

Sirest, from the echools, it wag fourd that 16 of the 33
offered & course such &s the one under concideration, show-
irg that as high as 800 of the leading colleges und univer-
gities huve already found the necessity of zuch 2 course. The
title of these varled under three genersl hecdings: Adminis-
trative, Industrial, and Generul Xngineerirns, the majority
preferring indusiriel. Practicslly all of the remaininz echools
offered a8 choice of sdministrative or technical options to
the student, rather than plascinz it under a eseperate title,
showing thut they re=lized there was a definite distirection.
This 1s a direct contradiction to the oft-exyressed phrase
that "there is only one type of engineer -- possessing both

technical and administrative qualities”,



The gerneral requirements for sdmiscion were quite
eimilar for each school, but the curriculum of those off-
ering the proposed course veriea considersbly.

<fler etudying Cherxrt 1, shown on pane. 34, it 1& at once
apperent that the most importunt and outcstandire subjects
sYc: chemistry, drewing, descrirtive geometry, mathematics,
enclisk, physics, mecharnices, ecoromics, principles of elec-
trical engineering, commercial law, accountirg, phyeiecal
education end science. liasmuch as these subjects were present
in almost all case curricula, it is lozical that they should
be included in tae proposed course.

The conclusions errived at after a survey of the pro-
ceedings of the S5.2.3.2Z. werc much the sam® s above. Throughe
out the ten years there was a constunt egitation in favor of
retaining the basic, fundumcntzl subjcets, which the above-
mentioned miziid be concidered, witk the recommindation of
more economios ard some humenities in the curriculum.

There waa aleo some gquestion as to the ﬁecessity of shop
courseg, with the fecling evident thuat although s working
anoviledge of the t00ls of rattern, mscnine and fourndry shops
was bereflicisl, the engirneer who did not intend to become
sxilled ir their use might better use thut time in the study
of the theory of their usc, thereby naicini wey for the add-
ition of sorme uore essential course in place of then.

~nother study decmed ecscential to the modern engineer
wuB one which taupht the hardliny of men, revealing that

toduay more than ever, thre engineer muat be adept in the art
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of hendling as well as associating with men. The general con-
clusion arrived at through this study was the definite and
unmistakable trend toward the development of the personal
oharacteristics of the student through the additions to the
curriculum of humarities, revealing that the engineer 18 no
lonzer considered an analytical machine able to do mothirg
but design and construct appraratus essentisl to civilization,
but is also human and should be a vital ocog in the machinery
which makesa up the government of this eountry, and in aiding
industry to solve its problems which the engineer himself
created.

Now, as to the questionnaires, and the interviews. The
results obtained were interesting and varied, in that they
covered so large a field. Contractors felt that apprsisal
and estimating courses had becn neglected; saslesmen desired
the asnalytical judgement built in the minds of ergineers to
enable them to solve problems; executives wanted men who
weretrained not only to solve technical problems, dbut who
could xanage financial and business difficulties as well;
the faculty interviewed were rather variegated, but in gereral,
the number of total opinions which favored the proposed course
wug decisive. There was a unanimous choice for more english
when asked what courses they would advocate in such a field,
end also for publie speaiting. The latter course has been made
compulsory at Michigan State College for all engineers, but
many felt that public spesxing alone was insufficiernt and that
either the course should be lengthened or snother course such

as conversational speaking or debate added, Kconomice was
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snother subject sdvocated by tiae majority. Here, however, &
controversy arose as to whether or not it would be more favore
eble to teach economics from an engineering viewpoint, the
controversy questioning the eriustance of such a distinction.
Some members of the faculty fully believed that 1L all the
proposed humsnities were taught with a view to thelr relation
to engineering, then such & course would be desirable, other-
wise not, Others contended that only certain subjects coumlad
be or should be taught from that viewpoint, while still others
believed that there was no distinction at &ll arnd that to alter
the form of teaching of the subject would be to defesat its
purpose, for problems in industry would not adapt themselves
to the engineer's point of view, Faturally, the instructore
toaching the controversial subjects, when questioned, felt
that there was rno doubt a8 to the singular meanins o0 their
worke Since a decision is recessary on the part of the writer,
he believes as the instructors, that the subject should de
studled from a broad viewpoint, rather than entirely from an
engineer's. Throughout the college course, the student will
frequently come in contact with subjects which 4o not parte
icularly appeal to bhim but wkhich he must undertaze, &nd
which he later realizes the value of. However, the writer
does bellieve there is a method of teaching which to a great
extent determires the value which & student derives, and
that ocoasional divergence on the part of the inestructor
will enhance that value,

The importance of psycholosy wug2 reallzed 1f 1t were



erplied to the better urderziunding of huwmen sctions and
relautions, but there was a questior as to whether or not
it could be odbtiuirned without a prereguisite of physiology,
which time would not permit.

Accounting, law and history were others considercd
important. The 8iill of an erglneer in practice for hircself
would be of little ultimnte aveil if he did not Leve a fair
understending of where his earrning: were poinz. Accountants
eun be hired to Zeep accurate and neat records but the
cerager mugt understand how 4o read profits and losses when
he finds a deoision involving capital imminent. Further, s
wellegonstructed building would not entirely justify {he mis-
tase of over-lepping a property live or a violation of the
building or fire coaes, in addition to many other valusble
points which might be overlooked if the engineer was unin-
formed of legal aspects,

Other courses were suggected, mueny val—gble, some
feagible and others impructiosl. Haturally, to sttempt to
irsugurate each into thc curriculum would be & gigsntic tesk,
involving from four to eight yesrs schooling. So fhe logical
ones must be dissiminated from the illogicel, &«nd esuccess-
fully blended with the fundemertul subjects previously
listed.

With the lurge number of eubjects whose malnterance
in the existing curriculum is decned escentiel, snd with
the advent of the lerge quuntity of proposed subjecis vhich

ere beld to be zlmost equully valusble, bdrings to the surface

16
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e diZficult probvlex corfrontinsg the engineerirp schools
todauy, that of extencirg the rerlod of stvdy. To develop
thie course, 1t was necegsary to stndy the yproblem pro end
con, srewaerts obtuzired for continuing the precent four year
set-up were: that the development ¢of ensinecring has not
alvanced fer crough to warrent extenclon of thet yperiod, and
thet It would decrense the ernrollrent if the prospective
student fow:d that he could ohtiuin the.sume degree scne-
where else in four years. But the arguments against the
continuence of the four year period were gresier, nainly:
that gciernce hac advarced to the rpoint where & gralduate no
lonzer sters out of school slongelde the frontier of ucience;
that there is aigreat deal rore theory to be studied; that
law und medicerne require six years trainins and enpgineering
13 relatively farther sdvunced than they; that cusztom alone
1s rolding the majority of colleges to the four-year course;
and that cuctom must soon be broxen; and finally, that coll-
ezes nov are twrning out modlocre pruducts by masg production
1zethode, eliminating mary esscentials,

The writer firmly bellevea thet four yeurs to couplete
en sdninlstrative engineering course 1s definitely irwdecquate,
vet he also believes that tkhe chunze from four to five or
8ix years will not be forthcoming in the very near future,
Por that reuson then, this course, thet it night £it into
the precent admiristrstion immediatel;, hus been designed
83 & four yewr oourse.

rany colleges ure offering the 3uchelor of iArtg end
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Bachelor of Sclence degrees to students who complete two yeers
of study in business edministration and three years.in engi-
neering; some require four years of engineering snd a year

of graduate work in business edministrative engineering for

& degree of Buchelor of Science in General, Industrial, or
administrative Engineering; and some have already ventured

t0 make theilr oourses five years in length with the admine
istrative engineering curriculum, The guestion ag to whether
an attempt at a four year course will be successful when

five years is deemed escential, remsains to be esecn. The four
year course can s8till accompllish a vital purpose, and for that
reason 1t 1s hoped thet this plen may be considered.

In conclusion, may I state that 1 am oconvinced that the
important thing in ergineering courses is to turn out young
engineers who are cuapasble of learning from their exrerience
and who will develop with experience and will study after they
leave the collezes and universlties, rather thar try to cram
into the embryo engineer s vast amount of engineering know-
ledge, especially of fine details wkich he casn not assimilate
end for which he will have no use during the early rears of
his engireering experience., 1 2lso believe that no enzineer
will maie 8 succese because of what he learns in collece. Eis
success will dcpend on what Le learns afterward. The function
of his oo0llege course is to teach him how to learn, and to
inepire him with a thirst for engineering knowledge, snd to
give him a vieion of the pocssible career of a first-class

engineer, I believe further, that that vision must include



a picture of trhe englineer 25 an inductrial executivs z«nd bus-
inese mun end of the englineer sz a ccrstructive citizen,as

well as & pleture of tle ergireer os a technician.
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CURICULUL DIVELCHLNT
ADLISSIOL LOZUIRMLIET3

Y0 gain admisgsion into this engineering cowrse, it need
be no aifferont from the admission requircmente of the other
engineering courses. However, high school prerarstion in
commercial law, economics, bookkeepinz, typing, public
spcaking, etc., will be of distinct advantuge to the student
entering thias course. The admission requirements into the
engineering cource as tuxen from pare 59 of the 1910 college
catalog of kichigan 3tate i3 as follows:

for admission to the courses in Engineering the applia-
cent must offer the following:

ENZlishl eeeescsessvssesscscsnsasscees O unitu

AlZEDrS seevecssascssevssseessescsses 17 "

Geometry (Plane & 501id)ecevessscanss 15

FhysicCB ssecevecccvcssscsescssssssace 1 " or ore

Gl‘oup 1 8RO CQIVEC0000830800000080000e 4 " " "

Group Il cesevnececcssss e00ces0000cacse 4 " " "

Total 15 "
CEOUP 1
Prom this group four units must be chocen, the rumber

of oredits accepted being shown.

English .... 1 unit Botuny eees & Or 1
W8th sseeees 1 Or 2 units Physiography™ " "
Physics esaee 1 unit Gen. Sclence” " T
Chell seeneee 1 7 Genlory esee™ T "
2001087 esss ¥ Or 1 unit H1story ee..1,23,3,0r4

Physiologye.. »or 1 " Langusge ..e2,3,0r 4



ST q1!1~ I‘r

This group 1o made up of cubjects rot Included-in
Groun I which are cecepted for gpradustion by czeredited
hizh scbhoolz, excent thet not lecs than two units of any
ore lanzuvaze will be accepted, por Joes the Collere uccept

rhreiesl trzinirzy, rexmorchin, militcorr trairnizs or srellins.

ADNHISNIr W Ry BOYNAMT W

*"2tudents 21 yeare of a~c vho h-.v2 not rraduzted from
kizh echool mey tare exarirstions for admieseion. 1& urnite
111 b2 reauired for zdmiegsiorn and muct be chosen in accord-
ence with the ahove reguirermcrtz as t2 segquence.”

Toarrive st & choice of subjects for this course,
three invectiroetion were conductied, the corclusiczns from
which determirecd my cholce. Thke procecdirss ¢f the T.C0.3.E.
Jere 20rnsalted over the msst recert ten year pcriod: gucete
lormmalires were sert oul und perscral ivtervicws conducted;
and trhe curricrle of other schools offerirs~ courses similar
to tke prorosed ore were analyzed. in csrncsct effort wce
made to confine the subjects sclected to thoee :lready
exictinz in various depar*ments of “hiu Iinctitation,

From the investiratlions conducted, the followir~ evba
jecte were dz2omed of primsry ierortunce in &ll engsireering
curricala: lsth. throuzh Caleulus,Feneral Thysices, “neolich,
Inorgnic Chemistrr, Generul deonomics, echunical Iruwing,
Descriptive Geometry, lechunics of Materials, “nulyiticad
Yechenios, Elements of Eleoctrical Inglneevingy, Hdrailles,

* 1940 :ichiman Stats Colleze Cutuloy, lage 40
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Slements of Thermodynamics, Zurveyingz.

The following subjects were sugzestions advocated in
a course of the proposed nature: General and advanced Zcon.,
Joclology, 3usiness Writing, Zrglish literature, lublie and
3usiness Speaxing, ihilosophy, isychology, fZistory, Ethics,
accounting, cstimating, foreign languuge, Commercisl law,
Salesmanship and Lebate,

The curriculum of the following colleges}and univere
gities was chosen as most nearly resembling the objective
sought:

New Yorx University

University of Cincinnatti

ZLehigh University

Virginia rolytechnic Institute

University of Alabams

l.assachusetts Institute of .echnology

University of Illinoils

sensselaer rolytechnic Institute

These colleges and universities represent every section
of the nation and muny are the leadinz engireering schools
of the country, & fuct which lernds great weight to this study.

On the followinz pages, the curriculum of each is presented,



ULIVERSITY 02 CIECILNATYTI - COLILZLCIAL ZNGINE SZIKG

Lath. 11la
kathe 10la
Kath 100 a
Chem. 11lla
C. 101a
Eng. 169%a

Kil. 11la

Kath. 113D
Math. 121D
102b
111®

liath,
Chem,
C. 101b

Eng. 1690
kil. 113b

lath. 1150
lath. 1230
iath 104¢

L N

238 e

eoes &

200 e e

LR X X 2

[ B B N X J

LA X N N

[ B X N W]

LK B N J

L X N

LE B K J

os e

L X I 2

Che Eo 1710 eavs
Eng. 1690 eceesce

¥il. 1150

L ALK ]

PRUSHLAN YEAR

DRSS 4
RN

L1057
athematics
segeriptive Geometry ceceesecse
anginveiis. DTewilg secececsesne
General Inorganic Chemistry ..
Co~0rdination caesesecccacasssce
Composition end literuture....

Military SCIeNCe weeccccccscces

[ 2aped 1
.I..LJ !

SECON.
Jathematics ssescecscccascaces
Vector Algebra & Statics eeeae
Engineering Drawing ecesescese
Gen, Inorzanic Chém. secevvees
Co-ordination ececescescccsessce

Comp. & Literature sevesccccos

Hilitary Sclence ccecsencencse

THIED T3
Lathemsatics ecesesscccsscccnsces
S3t811C8 coacsvacccccscscsscess
Engineering Drawing eccecescccce
Industrial ChemistIry eeecvsaccee
Compe & Literature cecceccccce

milit&ry 3cience ceecocoscccee

8
4
12
2
4
6

o

.....I.'...‘......lo credit l{rs.

" ”
M ”
" ”
" "
14 "
(1} ”
credit hrs.
" ”
”n n
n "
” "
" \i4
14/ ”

credit hrs,
" L]
" "
L, "
n "
” L



Lath, 21la
Kath. 221a
Phys. 201a
Phys. 200a
Fing. 207a

C. 20la

Xets L. 2718
het. E. 270s
Comm. E. 200a

¥il, 2Zla

lgth. 211d
Fathe 221Db
Phys. 203b
Fhys. 202D
Zng. 207b

C. 201b

Let, E. 271D
Het. E. 270D
Comm. E. 200b
AMil, 215D

SECOHD YIAR
FIARST T2
Calculus
Jynamics

General rhysics

Experimental rhysics 2

English
Co-ordination
Gen. lietallurgy
iietallursy lab.
Engireering Prob.

1lilitery 3cience

SECOND TERY
Calculus
Dynarics
Fhysics
Exp. Physics
Znglish
Co-ordination
Gen, Metallurgy
Letallurgy Lab.
Engireering Prob.

¥ilitary 3cience

6
3
6

[SV IR A IR R ¢ B

= N o B o

| ¢¥]

B ¥ W

Credit Hours
" L.
”n "
" "
" ”n
” "
" "
" "
" "
” 4]

Credit Hours

” ”
" "
L L
L L]
" "
" n
" n
” "
" "
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SICOBD YR4R

TUIRD TLRE

Kath, 21lc Calcoulus 6 Credit Hogrs
Fhye. 20bc Gen. hysies 6 n "
Ihys. 204c “xp, Fhyeics 1 "
Eng. 207¢ English 1 " "
Comm., Z. 21lc tinemntics 3 " "
Comm, Z. 2100 Hinematio Draw. 2 " "
E,Z, 29%c Electrical Eng. 3 " "
E, E. 2980 E. Z. lab,. 1 " "
Eil. 21%e¢ i‘ilitary Science 3 bl "

THEIED YZAR

fIRSY TERM

Eath. 321a Tech. ilechanics 6 Credlt Hours
M.E. 3308 Steam Ingineering o " "
H.E, §34a H.B. Lab, L " "
Com, 423a Account. for Zng. 3 " "
Com, 4ZZa * Lab. 1 " "
Com. 411la Zcononics 3 " "
Com. 381la Statistics 2 " n
Com. 381la " Lab. 2 " "
fing. 560a inglish 1 " "
i1, 31la ki1litary Scienceo 4 " "



THIRD YRAR

SECOND THRM

Nath, 327D Strength of haterials 6 Credit Hours
M., $35b Steam Engineering 6 " "
M.E, 4340 HeEe Lab, 2 on "
Com, 420D account., for snzineers I " 3
Com.422b " lab. 1 " a
Com. 411b Economics 3 " "
Com, 381b Statlistics 2 " "
Com. 380b Statistice lab. 2 " "
Eng. 360Db Enzlish 1 " "
i1, 313b kKilitary Science 4 " "

THILD TERK

lath. 327¢ Strength of Hatericels 6 Credit Hours
Com, 4250 accounting 3 " "
Com.422¢ " Lab. 1 " "
Com. 4130 Economics 3 " "
M.BE. 312¢ K.E. lab. 4 " "
C.E. 328¢ Flem. Surveying 4 " "
2ng. 3600 Englieh 1 " "
il. 3lbe Kilitary Sclence 4 " n



Com., 421la
Com, 420a
Com, 44la
kath 41da
Ch. Z. 471a
Eng. S13a
Geol 320a
Ch., &. 470a
C. 301la
ing. 460a

Kil, 41la

Com, 421b
Com, 4200
Com. 441D
Com, 41Ib
Ch. E. 471D
Zng. 312b
Geol. 32001
Ch, E, 430D
C. 301b

Eng. 460b
Hil. 4130

FOURTH YZAR

FILST TR
Cost Accounting

" " Lab.

Tales ianagement
Differcential Equations
Prin. of Chem ingr.
Comm, App. of ZInglish
Geology
Thermodymamics
Co-ordination
English
I1litery Geience

SICOND T35

Cost iaccounting
" " Labe

Sales Xanuagemernt
Differentiasl Equations
Chem. Fngineering
Comm. app. 0f English
Geology
Thermodynamics
Co~ordibation
English

Eilitary Science

3
2
S
3
S
2
4
3
1
1
4

P o > B \- B ¢ B ¢~ B o~ Y oV T O

Credit Hours

"



FOURTH YER
TEIZD TERL

Com. 421lc Cost accounting 3 Credit Hours
Com. 421leca " " lab, 2 " "
Xath, 413ec Jifferential Equ:tions 3 " "
Eng. 313¢ Comm. App. ofvEng. 2 " hid
A.B. 831c Aerodynanmics b " "
Comm. E, 400¢ Thesis 2 " "
C.E. 46b¢ Structursl Analysis 5 " N
Eng. 400c English 1l " "
11l. 415¢ ¥ilitery Science 4 " i
FIATT YEaR
FIRST TERM
E.2. b9%a Elect. Engineering 6 Credit EHours
C.E. boda 3tructural Design 1l " "
C.E. 66ba " " Theory 3 " "
Com. 33la Corp. finance 3 " "
H.E. 331a Automotive Engr, 3 " n
Com. b71a Bue. Maznasgement S " n
B, E38a Power Plunt Inespect, 1 " "
Comn. E. 500=a Thesig 3 " n
Zng. 5608 EZnglich i " "
k11, Hlls Kilitaery Sciernce 4 " "



Com, 2. £00b
ang. 5c0b

Ei1. £13b

Com. 333¢
Eathe 6230
Com. . £00c
Lng. 560¢
Ch., L. 58lc
Eil.61bc

FIFTH YEAR
SiCOLD TEIM
Zlect. Engr.

" " Llab.
3truct. Design
? ; sheory
Corp. Finance
Hrdrsulles
Vibration Fxobe.

Bus. ~anagemont
Theals
Znglish

Military Ccience

THI.D T
Corp. Firance
Vibration rrob,
Thesis
English
utent law

iilitery Scilence

12 Credit Hours

6

o]

I I R R

o3

n

"

w

”

L1

”

"
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Chem 12
Chem 1ZL
E.D. 11
Engz. 10

Euth, 12

Mil. &el,

Sp. 11

Chem 22
Chem 2ZL
E.D. &1
Eng. &0
liath. 22
Fil, 21
Sp. 21

YORK URIVSASInY o AXARISTRATIVG ERFIINZIIINS

2030 YOLn

SIAAT I
general Chemichiy

" " Iab.
Ltngireerling lradirg
Thetoric & Couypoeition
an.alytlo Geometry

11 $1ilitary Science

Fund. of Speech

o

V]

(¢}

Total eredit hours 17

"y~ e

SZOCKED Taidl
General Chemistry

" " Lab,.
Descript. Geometry
nhetoric & Comnpe.
adve alye & Csloulus
iillitary Science
Fund. of 3Speech

Total credit hours

IN I S S v N I

-
-3

30
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Eng. &
Ad, E. 30
¥ath 22
B, 30
Lil, 31
Fhys. 32

Phys. 3:L

Econ. 49
Eng. 45
duth 42
BE.H. 40
¥il. 41
Phys, 42
Thys. 42L
M,E. 40

SECONID YILR

PIRST WERD

Iang. and lit.
runuf., Proc. & Zqpt.
Czleculus

Statice

ilitery Science
eck, ot & Sound

"o " Iub.

Tot<l Credit Hours

SECOND TIRM

Zeonortcs

Cultursl Buckgrounde
Caleulus

Dynumics

1ilitary Science

Lizht, Faom.,& Elect.

n " " 1ab

Shopwork

Total Credit Hours

'!—-‘ S V] L i W

19

l!—-'i-'o:xl-ommmm

18

31



ade E. 02
ad. E. 04
Ad. En L

]

~ H

-~ ol
NQ&’J. ;‘U

klectives

iAd, B, 60

Ade. . 61

Beile 64
M.8. OO

Slectives

TITLD YEAR

AT YTy
PO PEYOCI N EVF S ST

Indust. Lev. of the U S. e
Indust. Admin. & Lgt. 2
Graphical irecsertutions 1l
Corp. i#'in, o
D. C. lachirory 2
w " Zab. 1%
Kech, of lLuterilals 4
Therrodynuanmlcs 2
Beat-CTower lab. 1
2 or 3

32

Total Credit Hours 19} or 20}

LCOOBD DU

T

Srvy. of Ace. Ircctice
Indust. Plants

Indust, ~dmivn. & gt.
Haterials~Tesbivg lab.
A, C. lsch.

L 141 " Lub.

Fluid iceons & Lb.

Kinenstics & Theory of iiach.

2D

VIR A o [ ST o+]

FO

[SS I B

or &

d

Total Credit Eours 19

or 20
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iduaad Youia

PLRSD PO

ade E, 71 zeon, of Indust. interprices 2
Ad., B, 74 Jire, fiztares & Suges 2
ad. I, 70 Coct iecounting 2
~de E. 77 Wotion Stady 2
24, E. 78 Jibze & oLercnandising 2
~d4, E. 91 Jeminar 1
.0, 74 ughire Lesign 3
2areh. 80 Indast, Toych. 2
Llectives 2 or 3
Total Credit Lours 18 or 19
SACURD Uil
ad. E. 81 Lubor & lerse sgt. 2
ade E. 82 Appld. sn3Y. LCON. 3

T2

" 87 ‘ Time Ztudy

" 83 Statislics 3

" 83L " ZTODe 1

" 92 zeuainer 1
c.k. 81. Irductiriul 3tructures 2
E.L. 82 Ingineering law ]
Zlectives 2 or 3

Total Credit Hours 19 or 20
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The following is the proposed course which the writer offers:

Chem. 10la
D.& D, 104a
Eng. 1026
Math, 161
M.B. 131
M.E. 101
Mil. 101

Phys., Ed.

Chem. 102a
D. & D. 10ba
Eng. lO2f
ath. 103
K.E, 141
Mil., 102
Phys. Ed.

FIES? YZAR

FALL ToRuW
General Chemistry
Meochanicael Drawing
Compoeition
algebra
Pattern Vork
Elements of Engr.
First Year Basic

Service Course

WINTER TAERM
General Chemistry
Descriptive Geonmetry
Composition
analytic Geometry
ilachine Shop

Military Science

Service Course

I O O

H = O
oy

L I S B U < I <

W
K



Chem. 103a
P& D 105b
Eng. 102g
isth 103
M.E. 151
kil. 103
Fhys. Ed.

Kath. 204
Physice 210
Econ, 332

Kil, 204

General Chomilstry
Desceriptive Geometry
Composition
Analytical Geometry
Foundry

Kilitary Sclence

Aquatios

SZICOKD YEAR

FIRET TEEM
Surveying
Calculus
kechanics & Heet
accounting for Engrs.

Eilitary Science

P B W B W

[}
e

-

15 T L B o B o

]
e



Spe 101

Math 205
Phyesics 220,221
Icon 21Ca

¥il, 2C5

Spe. 102

Kath 200
Fhysics 220,231
Econ 210b

Mil. 206

C.Z. 204s
Hoille E05u & ab
MeEe. 211a
Bcon, 318

Eistory 101

3ICOND YEiR

VILRTEOR TERA

Fund. of Speech
Calculus

Yect, Elec., & lamn,
Genersl Econ,

Kilitary Science

SPRIE S TERM
Advanced §peech
Calculus

Lizht & Sound
Gerneral Econ.

iii1itary Seience

3

FIRD YE4R

FALL TERM

ilech, of ingr,

D. C, lLiaachkinery
letelluray

Money, Credit, Barxing

Eistory

N o O, W»

K o v

()
s

[~ I < T - T <~ B &

37



C.E. 304D

C.2. 300

B, Bs 300b & bo

History 102

ncon, 307

C.HE. 304c
Lath 318
HEist, 103
Econ 316
Leon 217

K.E. 40ba
rgyech, 201
Econ 414
Acot, 320a
Econ, 44%fa

C.E, 431

THIZD YEAR
JILKTER TE:
Kechanics of Ingr.

Hydraulics
4.C, Machinery
History

Personnel ligt.

SPRIKG TELM
Kesist. of lLiaterials
Statistics
HEistory
Corp. Pinarce

Bus. Org. & zt.

FOURTH YIAR

FALL TRENA
Ivdaustrisl ot
General Paycholony
Labor Problems
Cost Accourtirgz
Businecs law

Seminar

> L1 »B » o Ml 1 W R o

| S B <~ B &~ I o~ B~ S 4]
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«EBe IU%a

C.

t-J

. 432
C. E. El6a

igyche 300

Pwil. d
Boonv—44tn

Zeon. 442

L.E., 3l3dc

K.E. 406¢c
Cede 411
Eeon <40
Journ. 302

“con 4b2

¥OURTH YzaR

WIKTER TR
Thermodynamics
Seminar
fand, Cement & Concrete
Industrial Paych.
Public Utility Econ.

iaterisls Testing lab.

SkkIks TERM
Industrial Ligt. :
Thesis
Irvestment Janging
Business Writing

Business Cycles

R = W

B ¥~ T <~ I v+

(S I > B B < LI <

39
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CATALOG
Chem 10la, General Chemistry 3(2 -6) Similar to Course

101, but assuming a knowledge of certuin fundamentals,
Chem 102a. General Chemistry 2(2-86) Qualitative analysis.

CHEX 103a. aeneral Chemisiry S(2-u) Carbon Compourds,
A course in which the student becomes familiar with the
chemistry of the carbon compounds, particularly those of
the aliphatic series. In therlaboratbries the student pre-
parcs a number of typicul ovi..li.¢ compounds and makes some

determinations of their physical constangs

YRCH:ANICAL DRAWING 104s. 3(0-9) Lettering and the use and
care of instruments. Orthograrhic projection, working draw-

ings, machine sketchinz, and isometric drawing.

D.&D, 105a. DESCRIPTIVE GROLETLY 3(2-4) Solution by
graphical methods of problems involvong the relations of

points. lines and planes.

D.&D., 105b, DESCRIDDVIVE GEULEIRY 3(1e6) A continuation
of course 10ba, includinz the intersection of planes and

ocurved surfaces and the development of cones and cylinders.

Enz. 102e. COLPOSITIOE 3(3-0) Careful training in
composition through the study of models and freauent writ-

ing of themes.

Eng. 102f, COUFOSITION &(3-0) A continuation of 102e.



Eng. 102g. COLPOSITICN 3(3-0)s a continuation of 102f.
Math., 101, aAL3z3za 3(3-0).

Keth, 103. ARALYTIC GEOLITRY 3(3-0).

kath, 1C2. TRISOHOMETRY 3(3-0).

Kath., 204. CALCULUS 6(5-0).
kath, 205. CaLCULUS &(bL-C)e. Continuation of Course 204 .

Liath, 206. CALCULUS b6(5-0). Corntiruation of Course 20£&,

Math, 318, STATISTICS 3(3-C)e a course in the elementary
prireciples of the scientific interpretation of statisticsl

datu,.

M.E. 131. EFATTERE WOERX 2(1-3). Instruction and practice
in the use of wood-woriirg toolz, followed by exercises

in joinery, wood-turning, and sinple pattern-making.

ME. 101e BLEUTLD? oW TUNAINESFILG Ko Credit. This course

is designed to give the student a general view of the field

of englreering achievement and to interest him in his work.

M.E. 141, KETAL WOLLS 2(1-3). Instruction and practice
in ferging and welding iron und steel, temperinz steel for

hand and machine tool=,

M.E. 151, #QULDAY 2(1-3). Instruction and prectice in
hand and machine molding; in melting, cleaning, and trim-

ming castings in iron, brass, and bronze.

41



K.Ze 21la, ELSILKEZAING LaTZAILLS 2(2-0). An elementary
study of the methods of marufucture end properties of 1tihe
materials used in enminecring, with specisl emphasis on

iron and steel.

H.Z. 40Va. IBDUSTEIAL MAVAZIULT 3(3-0)e 4 study of the
methods of corelation snd control of materials, methods,
money and men, in a modern induetrisl ormpanizstion. Prob-
lems deeclinz with power, scientific determiratiosn of lot-

gizes,expense burden sizes, etce,

L.B. 400c. IGDUSTRILL LALASALLNT 3(2-3). The selection
of a factory site, type of factory construction, heating,
ventilation, sanitation, processing of work, selection and

errungement of eculpment and predetermining cost of product,

K.2. 3098, TEIZMODYLALICS 3(3-0). 4 study of heat and power
transformations throush the media of perfeet gases, resl

gases, and vapors followed by aprlicetion of prime movers.

3ile 101e~103., FIETT Y7ZA: 3131C 13(3-0). The first year

of instruction in all units i3 s course in milltary fund-
amentsls embracing the netionel Defense Act, obligations

of citizenship, military history end policy, militery Gisc-
ipline, map reading, militery crmanization, and dlsmounted
drill, In addition to these eubjscts common to0 8ll1l arwms,

each unit gives instruction in its particular technique.

Mil, 204-206, SHECOED YiMK 8.81C 13(9«0)s Dismounted drill,

anti-circraft weapons and muteriel, fire-control and position-

42
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finding for seucoast and antli-uircruft, and charucteristics

of naval targets,

FHYSICAL EDUCATION 1(0-3). 2111 students, unless excused
by the Health Service, must tate three of the four grourings;

Gumes, Aquatics, Stunts, Combatives.

C.E. 202, SULVIYILS aLb LEVILILS 3(3-0). Klementary sur-
veying, covering the uce of the tape, compaces, level, and

traneit, with practice in nuling simple maps.

C.5k. S04a, ILICEALICT OF ENZIKEZRIRG 5(5-0). Elenmentary
statics and dyrnumice, theory of center of gravity, friction

and moment of irertia comprice the first term's work.

C.E. 304b, LIECHANICS OFf DHIINELZING 5(5-0)e A continustion
of Course 304a, using the sume textbook in class. Kineties,
kinematics, worx and impulse are some o0f the divisions of

this studye.

C.E. 3040, RESISTANCE 0F LATZNIALS 5(5-0)e among other consider
ations dealt with are simple tension, compression and
shear; moment &rnd chear in flexure of beams, with diagrams;

long colunns.

C.E., 305, HYDRAULICS 3{(3-0). The fundamentsals of the science
of hydaulios are given, including: hydrostatics, discharge
from orifices and over weirs, and the flow through pirpes

and open channels.,
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C.E., 431. 3ZIEAR 1(0~3)s A course in readirs snd dis-

cussion of current engineering mugazines and literature.
C.B., 432. SEKINAR 1(0-3), Continuation of Course 431.

C. 2. 3lva. SaND? CZUENT? &COLCHEIE 3(2-3)s A study of
the properties of concrete aggregutes and concrete, in-
cluding thelr manipulation in comstruction together with
lzboratory exercises ir muxing the stundard acceptance

tests and others.

C.E. 411. TECENICAL PEOBIZEL3 LLD REPORTS 6(0-18),
Origiral invesiipalions «nd aralyeis are made by the

stvdents, for which & definite acsignment of hours is made.

Physics 210% 220, 230 MZCL.LICS, ILiaT, ifASNITISY, ELECTR.,
SOUND & 1ICHT 5(Q-2). This course, together with 211, 220,
221, 280, 231, constituies a year of thorough worx in the
field of Géneral Zhysics, emphasizing that, as one of the
baslo sciences, its facts and methods of combining math.
and experimental data are a necescary yart of the mental
equipment of either & technicelly trained or & liberally

educated person.

Econ. 332, ACCOUNTING POh ERGILIURS &(3-0). A survey
course planned for students in Engineering Administration.
Emphasis is placed on the construction and enalysis of
accounting statements, the p