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COMMERCIAL ENGINEERING.

REPORT OF A CONFERENCE ON BUSINESS TRAINING FOR
ENGINEERS AND ENGINEERING TRAINING FOR
STUDENTS OF BUSINESS.

INTRODUCTION. ‘'

PRELIMINARY CONFERENCE, ST. LOUIS, MO, FEBRUARY 22, 1919,

The Commissioner "of Education authorized the specialist in
charge of commercial education of the Bureau of Education to con-
fer with a small group of administrative professors in engineering
and commerce for the purpose of dlscu%mg ways and meuns whereby
a larger nwnber of students in engineering and commercemight be
prepared better for management positions in industry and commerce,
and under date of February 15, the commissioner invited the presi-

edents of higlier institutions near St. Louis to send representatives
for a conference with Dr. Swiggett, in that ity on Februagy 22,
The timeliness of the subject of the conference may be judged by the
attendance at the cnnferon( ¢. Although the conference met in one
week from the commissioner’s call by letter from Washington, 7 of
the 11 institutions were represented as follows:

University of IHinois.  C. M. Thompson, associate professor of economies:

N. A \\'ogalnu, actlng dean, College of Commerce and Business Administra-

tion; and L. E. Young, of the Union Electric Light & Power Co.. St
Louls, Mo. . . ’ ’
University of Iowa., N. A. Briseo, direstor, School of Comnneree,
TIowa State Colfége. Anson .\'lurslou,'doun, Diviston of Eugineering
University of Kansas. P. F. Walker, dean, School of Engincering.
University of Minuesota. George W. Dowrie, professor of economics, ~
Unlversity of Missouri, Isadore Loeb, dean, School of Business and Public
Administration. \ : ¢
Washtngton University. W, F. Gephart, dean, School of Commerce and
Finance ; Alexander 8. Langsdorf, _dean of the Schools of Englnvering anad
Architecture.

- The members present at this preliminary conference asked for the
immediato appointment by the Commissioner of Education of & com-
mittee to consider with Dr. 'Swiggett, at a second conference in

‘ Wushmgton, on or about March 31;-the subjet of- commercial engits
' nee;rmg in 1ts vanous aspects and to pnepare one .or.more curricula

-




4 . COMMERCIAL ENGINEERING. 3 ﬂ!

- in this field Whl(,h can be recommended by the Bureau of Education
for adoption in our colleges and universities.

It was furthtr recommended that a general (onference, national in
scope, and fully representative of all interests in vharacter, be held in
the immediate future for the pyrpose of directing attention to the
importance of this new type of training and to discuss one or moro
main topics essential to the prepamtion of commercial engineers,

The committée to be appointed was further charged to consider
the four following tentative curricula suggestions:
. * First, That a minhmum number 6f hours in business training, to lLe deter-.
mined by the committee, be required in all engineering courses;

Second, That n curriculum’ providing for a minimum of 15 to 30 units In
business economics be incorporated in all engineering courses and offered on
an elective basis;

Third, Thate.a curriculum in commercial or industrial engnmcrln;z sul;jocm
be offered In the School of Commerce with degree 1o be given in that school;

Kourth, That a five-year combined engineering and commerclal course ‘be
prepared.

COMMITTEE CONFERENCE,_ WASHINGTON, D. C.,, MARCH 31-
APRIL 1, 1919.

Pursuant to the wishes of the St. Louis conference, the Commis-
sioner .of Education immediately appointed a committee on com-
mercial engineering and called a conference of this committee 'to
meet in Washington, New Willard Hotel, March 81-April 1. Let-
ters of invitation to be represented on this committee were likewise
transmitted through their secretaries to the follé¥ing societies and
commjttees: The American Institute of me Engineers; the
American Institute of Electrical Engincers; the American Society

« of Civil Engineers; the American Society of Mechanical Engincers;
the Society for the Promotion ‘of Engineering Education; dnd the
Committee of I ifteen on qucauonul Prepuration for Foreign’
Service. _

In the letter of invitasion to the engineering societies it_was dis-
tinctly stated by the chairman’of the conference committee that their
representation’on the committee did not ‘carry with it their endorse-
ment of any course or courses of study which the committee con-
ference of March 31 might prepare for recommendation.

The following members constxtuted the conference committee of
March 31: ; .

A. B. Dinwiddle, president of Tulane University; W. F, Gephart, dean. Schoél
of Comigerce. sud Flnance, \\ashlngton Unifversity ; Arthur A. Hamerschlag,'

oy president, Carnegid® Instituter of Technology ; John Hays Hammond, mining en- « °
o gineer,“Washington nnd New York; Henry Rand- Hatfleld, dean, College of Com-

_"a + Represetited by Pro#s-G. H.- Follows, head ot the Dep&rtmt of Commerdll nnglnepr
‘iﬂ‘, Cnmegle lpstitute of mechnolm -
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- - afternoon".of>March 31 and the-morning of ' April 1. - The members were the dinper
- guests of Mr. Hammond on Mpfiday night, March 81, - . 5 .

INTRODUCTION. ., - 5

merce, fJniversity of California; W. E. Hotchkiss, director of business education,
University of Minnesota; Evereft Lord. dean, School of Business Administra-
tion, Boston University; Willlam M«Cl_olland, dean, the Wharton School of
Finance and Commerce, University of Pennsylvania; C. R, Mann, chairman of
the Advisory Board, Committee on Education and Special Training, War De-
partment; Anson Marston, dean, Division of Engineering, lowa State College;
Frank (PHara, professor of political economy, the Catholic University of Amer-
icn; C. R, Richards, dean, College of Engineering, University of 1linois; Herman
Schneider, dean, College of Engineering, University of Clncihnml; Glen lLevin
Swlggo'tt, specialist ' commerelial edueation, Bureau of Fducation, chalrman,
and the representatives of the following societies and committee:

Soctety for the Promotion of Engineering Education, represented by W_ E.
Mott, dean, School of Applied Sclence, Carnegle Institute of Technology. 1'#s-
burgh, Pa. . . ’

Amerfean Soclety of Civil Engineers, represented by Francls R. Weller, con-
sulting englneer,” Waghington, D. C. ’

Awerlean - Institute of Mining Eng
cssistant director, United States Bl_lrznu

Amerlcan Soclety of Mechanical 15 eers, represented by I L. Sackett, dean,
Nchool of Engineering. I’ennsylvania“gtate Coltege,

American Institute of Eleetrical Englneers. represented by E. W, Rice, jr.,
president General Electric Co., Schenectady, N. Y. (alternate Francis C. Pratt,’

s, represented by H. Foster Buin,!
Mines, Washingten, D, O,

- vice president angd assistant to the president, General Electric Co.)

Commitiee of Fifteen on Educational Preparation for Foreign Servlce,'repre
rented by Glen Levin Swiggett, specialist in comnmercial edueation, United States
Bureau of Education. :

* The committee conference began its labors at 10 o'clock’ All

members were present with the exception of Deans Lord, McClelland,
Richards, and Schneider. .

It was planned to print in full the record of the three sessions of
the conference. In view of the fact., however, that a brief prelimi-
nary announcement of the main results of the conference, dated April
11, has been prepared by the chairman and sent to the proper officials
of educational institutions, engincering societies, business orguniza-
tions, agd to_interested individuals, and further because of the fact
that the value of the ddscussions_ of the committee at. that Yime has
been lessened ‘somewhit by the publication, so shortly thereafter, of
the proceedings in full of the public conference of June 23-24 there

will be printed in this place, as a matter of record, only the approved *

recommendations of the committee and the remarks, submitted in
writing, of Mr. John.Hays Hammond. For the guidance of the
committee the chairman submitted copies of the engincering courses
of study of several of the_larger universities, and of a brief state-

" ment of present practice and any.change contemplated in courses~

! Represented Jy A. E. Holbrook, acting, chief mining enginecring, Bureau of Mines™
IMr, Pratt attended the conference. . N .
- #The committee met In exccutive scasion at the ¥ew- Willard Hotel the mornlag and
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6 o ““OOMMERCIAL ENGINEERING, '

of s%udy in engineering and commerce in line with the four curricula,
suggestions from the St. Louis conference. This statement?! was
based on answers received from university officials in reply to the
request of the Commissioner of qucation, dgted Murch 4, that
administrative professors in engincering gud comme e funush the
chairman with this data for the nse of the committee conference of
‘March 31.

THE EXTENDED FUNCTION OF THE ENGINEER.

» A By Joun Havs Hamoxn, .

This is an era of expansion, and conformably with the change in
commercial conditions the function of the enginecer has also ex-
panded. From his capacity of an engineer limited to the determina-
tion of technical questions, the engineer of to-day has come to
assume an economic importance in those branches of industry
dependent upon engineering skill for their development. Tle is,
in d, an engineer of limited usefulness who does not go furtl

rfffessionally than to submit a purely technical report on subjfe
pl sented for his consideration.

While he has the same 1e\ponslb1htws as formerly in the solutmn
of the technical problems invétrqd, the engineer is further ex-
pected to supplement his report with advice on the financial and
commercial aspects of these problems, for the great majority of prob-
letns presented to the engineer ultimately involve the determina-
tion of the pocumulv rolntlons of the pmpoqmona under consid-
cration. .

Moreover, when an engineer recommends the investment of capi-
tal in an enterprise he incurs'a certain moral responsibility for its
efficient .;management, ‘inasmuch as his profmsloml reputation de- ",
pends upon the realixation of his predictions.as to the outcome of -
the invpstment. For this reason he passes from the role of an ex-

. pert to that of a consulting engincer, bound to supervise both the
technical and the business nmnngomont of the property ﬁnnncod"
his clients. v

In this extended ‘;phcre of pmfesswnal activity the engineer is
destined to play a more dmportant part in tRe future than in the
past. It is with specml.mferenco to the expansion of our forelgn-
trade and the seryices to be rendered By thesenginter in this con- -
nection that'I shall address [y brief remnrks In that field he will
find his best opportunities and there success will be best rewarded,
gince exceptionally great. responsibility must be imposed in the con- .

-, duct of operations in distant hmds and ‘this calls for men of high

o (profewonal equxpment and meg of sound business ]udgmqnt

'_‘Prlntod in this’ report as Apmdlx A I
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! INTRODUCTION. ‘ 7

In the expansion of our foreign trade we have new problems
interjected as the result of conditions created by the World War.
For example, as one of the effects of the war, we shall in the future
be deprived, in a large measure, of the markets of Europe for our <
exports; and- for that reason we shall have to depend upon the ex-
‘pansion of the markets of the so-called “backward countries” to com-
pensate for the loss of European markets and to provide as well for

. the products of our ever expanding national industries,

In order to expand the markets of these countries we must first in-
crease their purchasing power.  This can be done only by incrensing -
the value of their national securities, through the development of -
their natural resources.  Heretofore, the “backward nations™ have
relied upon the money centers of Europe for the capital with which
to finance the development of their industries, but in the near future
they can net depend upon this source of financial assistance, And, .
if the United Stntes.uu 'the rest of the world are to realize the po--
tontiality of these countries as important markets for their industrial
products, we must assume.the position of the banker of these “back-
ward nations.””

In the development of u country’s nagural resources, the engineer
is un mdlspensub]o factor as the industries to be created are alnost
always in the category of engineering enterprises. TIn the first place,
the problem presented is whether or not the enterprise can be made
a suecess from the technieal point of view and, secondly, whether or
not it can be made a commercial success from a financial point of
view. While these problems may seem distinet, tliey are, neverthe-
less, closely related and interdependent and can be best solved by
‘engineers having business tunnmg and experience.

As the result of my own experience in the development of engineer-
ing enterprises in different parts of the world, I am conv mced that
an onomeermg education, supplemented by busmms training and ex-
perience, constitutes the best possible qualifications, both for- the
expert to determine the advisability of the investment of capital,

- and for the business mapagement of operatlons n the indus
de\u]oped I am ulso of tho opunon that the injerests of thq

(;

f operutions is left
and experience, This *

inyestment of capﬁa] :1pd f01 the manageme
to an engineer who has had business trainj

1s. because of the fact that greater honesty and greater u.blhty obtaing
' among the members of the engineering profession than is to be found
in the usual class of lrresponsnble business promoters.
- . .Nothing could do more to add to the dignity, the influence, and tlw :
remuneration of the’ engmeermg profession than to elevate th¥ .
engmeer from the pogmon of & stmctly techmcal man to one whose ‘._.f‘;
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oplmon and.authonty would be supreme in all matters appertalmng ’
to industrial development. The engineer has heretofore not been
«-accapded the recognition he has deserved when he has made a suceess
r  of a great enghneering enterprise.” He has been regarded merely as
8 cog in the wheel, rather than as the motive’power, for such he
really is, and the business man acting as the promoter has, in most . -
cases, monopolized both the credit and the pecuniary - profits created ,
byasthe brain of the engineer.
I have no sympathy, however, with this spirit of self- abnegnuon
_and, indeed; often subserviency, on the part of the engineer. He
should have the pride of hls profession and the moral courage to
assert his claim to recogmtlon and for participation in s financial
~gense in the fruits of his ability and industry. - For, after all, it is
the enginger who must assume the responsibility for failure if the
enterprise goes wrong. .He is ngt privileged to urge extenuating
circumstances to the disappointed investor. The engineer may not,
~ like the lawyer, ascribe his failure to win the suit to the stupidity of
"?e“]udge or the dishonesty of the jury; nor may he ascribe his
" failure? as does the physman, to the will of God.
This is the age of the engineer, as has been demonstrated by the
.~ supreme part he played in the winning of the war, and T believe that,
“by the adoption of a system of combined commential and engineering
studies in the ‘curricula of the technical schools »f our country,
. the engineer will in the future play nq less an important role in the
L pacific field of beneficent indu Ustry
I would venture to express theroplmon that engineers who ]mv
* had the advantage of such a covrse would within a few vears become
the directing spirits in engineering projects and in that way be the
employers of other\cngmoers whose instruction hag been exclusiv ely
devoted to technical.subjects, - .

The approved recommendntlons of the committee in respect to the
setond resolution and the fouT ctrricula suggestions which were re- ‘
5 ferred to this conference by the prehmmary conference at St. Louis
-= February 92, were as follows:

~ . Second reaolut(on, That a general conference nntlom\l in scope and fully
representntive of all 1nterests in character, be held,in the immedlate future for’
< * the purpoge of dlrectlng Attention to the importance of this new and {mportant
"_ﬂ “type of trainlng and to discuss one or more mseln topics essential to the prepa-
;f,; ration of comimiercial engineers. Action in respect to this resolation was taken
'% 4t the third ses@ton, the morning of Aprll 1, as follows: It was moved and sec-

“.onded that a public conference on -business training for engineers and engineer-

. % ing truining for students of Business=#hould be held at some time in th:{ir-g

* s ssfuture and that.the chairman of the conference should proceed to maké‘plans
tn;ﬁgld tm- conterence m Wuhwgton, Mondny and Tueaday, June:28 and

o
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the Promotion of Engineering Education en June 25, 26 27, and 28 that thé ‘
chairman should end®avor to secure the cordial cooperation of all igterested in-
dividuals, educational institutions, and educational and engineering socleties;
and that thig public conference should devote three or four segsions to the dis-
cussion of the four following major topics: 1. Busincss training for the engi-
noer} 2. Engineering training for commercial enterprises; 8.- Signiticance of the
war experience for engineering educution; 4. Training of the engineer for over-
seus engineering projects. o

CURRICULA SBUGGESTIONS.

First. That 2 mmjmum number of hours in business training, to be <
determined by the committee, be required in all engineering courses.
In respect to this suggestion it was recommended at the Washington
Committee Conference that from 12 to 18 senester hours be required
in all engineering coarsestin the following subjects: General eco-
nomics; cost accounting; Eusiiqess organization ; and business law.
4 Second. That a curriculum providing\or a minimum of 15 to 80
uhits in’ business economies be incorporated~in all engincering courses:
and offered on an elective basis. In respect to this suggestion the
Wash’vington Committee Conference recommended that electives be
encpuraged in connection with all engineering courses in the following
subjects: Labor and employment problems; statistics: corporation
management and finance; political science; marketing, including ad-
Yertisliig and salesmanship; psychology ; scientific management; and
‘/tramspdrtation. It was furfher recommended that economic ph
+ of engli"neering subjects be emphasized wherever possible in engineer-"
.~ ing instruction. - o
‘ Third. That a curriculum in commercial or industrial engineering,
¢ permitting full and proper emphasis upon engineering subjects, be :
offered in the scheol of commerce with degree to be given in that ’
school. - .
Fourth., Tha't, a five-year combined.engineering and commercial
“course be prepared. It was recommended at the Washington Com-
mittee Conference that no action be taken at this time on curricula
suggestions third gnd fourth. . _ '
The committee ‘devoted the larger part of the concluding session,
the morning of April 1, to the selectionsgf enginéering subjects which
administrative professors in comnmerce would like to have their stu-
dents take in the /mgineering depann}ent. Assuming that the engi- = =
neering instructors can and will arrange to give certain courses to .
¢ommeroe students, and that these students enter upon the pursuit of
“these subjects in the engineering school with the twp years of required -
high-school mathematics, namely, algebra through "quadratics and
plane geometry, in addition to a four-hour course'in freéshman mathe'-’ -
 matics, and'assuming further that these students have received the”
eoessary preliininary training in physics aad chemistry, it wasYes- .1

e
iznds o T
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- COMMERCIAL ENGITNEERING.

ommended that the following engineering subjects be approved. for.
students of commerce: Shopwork,three hours forone semester ; prop-

- erties and strength of materials, three hours for one semester; drawing
and nmchinery analysis, three hours for one year; applied mechamcs
including hydraulics, threehours for one year. A two-hour course for
the yoar in each of the following: Mechanital engineering, civil engi-
neering, and electrical engineering (may be better called mechanical,
civil, and electrica) applications). The selection of all of these sub-

_jects, exclusive of the freshman mathematics, would give u total of
80 semester hours.

PLAIQ OF THE CONFERENCE, WASHINGTON, D. C, JUNE 23-24, 1919.

Immediately on the adjournment of the committee conference of
March 31 and April 1 the chairman asked for the appointment of
additional members on the committee. The following.members were
added : Grant Covell, dean, School of Engmeermg, Oregon Agricul-
tural College ; Davis E. Dewey, professor of economics, Massachusetts
Institute of Technology; E. J. McCaustland, dean, School of Engi-
neering, University of Missouri; L. C. Marshall, dean, School of .
Commaerce, Umvermtg of Chicago; Stephen I. Miller, jr., College of
Business Administration, University, of Washington; Walter Rau-
: tenstrauch, professor of mechanical engineering, Columbia Univer-

. sity; J. C. Tracey, professor of civil engineering, Sheffield Scientific
‘School, Yale University; and J. M. Watters, dean, School of Com-
merce, Georgia School of Technology. ' .

The Commissioner of Education issued May 1, on behalf of the
Con?grenoe Compittee on Commercial Engmeermg, a call for a pub-
lic ‘conference held at the New Willard Hotel, in Washington,
June 28 and 24, on the subject of business trainimg for engineers and
engineering training for students of business. Educational institu-
tions with faculties in “engineering and economics or commercs
were invited to designate reprwentatnes to attend the conference.!

' Sinilar invitations were sent to engincering societies, comunercial

* organizdtions, and interested Government bureaus.

- An alphabetical list of the names of delegates received in udv dnce

- of the oonferenoe and of additional registrations at the time of the

oonferenoe 18 printed in this report as Appendix C. The following
* 'members of the committes were in attendance and aided the chair-
' rman in the conduct of the conference: Messrs. Covell, Follows (rep-
&:«5 .resenting President Hamerchlag), Hatfield, Hotchkiss, McCaustland, -
=" “Mann, Marstbn,\ﬁlller, (0} Ham, Rautenstrauéh, Tracy, Mott, Weller,
~-_snd Pratt.

[N

{

FEPR T Y Il;t of universities and rolleges, with eollem or zhooh of enzlneerlng l- prlnted n ..
g,u( Appuwx& 3 ¥ .
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of topics, chairmen, anod;)eakers was as follows:
0

FIRST SESSION, 1 'CLOCK MONQAY MORNING, JUNE 23,
Address of welcome : P. I', Claxton, United States Commissioner of Fducution,
Major topic: Buslness traiuning for the cngineer.

Chalrman: Frederick C. Munroe? general manager Amertean Ted ('ross,

Washington, D, €, -

Spenkers: Anson Marston, dean, Division of Engineering, Iowa State Col-

cal Eugineers, npd vice president of Lidgerwood Manufacturing Co.. New York
City.

SECOND SESSION, 230 O'CLOCK MONDAY AFTERNOON, JUNE 23

Major topic: Engineering traluing for commercinl enterprises,

Chafrman: Edward N, Hurley,” chulriman United States Shipping Bowad,
Washington, D. C.

Speakers:’ \\’\ltvr }{nutpnstmu(h professor of mechanical engineering, (‘o
lumbia Unl\erslt), New York City; E. F. Du Brul, president I'yro Clay I‘rodur‘ts
Co.. Cinclanati, Ohio,

TIHIRD SESSION, 9..:{0 O'CLOCK TUESDAY MORNING, JUNE 24

Matjor topic: Significance of the war experience for engtneering edueation,
Clm_lrnu-n: Muj. Gen. W. M. Black, Chief of Engineers, United States Army.

Division, United Stes Army, New York City: Dr. Charles R, Mann, chainnan
Ot the Advisory Board. Committee on Edueation and Special Tralnlng, War
Department, Washington, b, C. v
- e ~ o
FOURTH SESSION, 2 O'CLOCK TUESDAY AFTERNOON, JUNE 24.

MajJor Topic: Training of the engineer for oversens engineering projects,
Clhairman: Angug Wilton Mclean, director of the War Finance Corporation,
“Washingtom D, C.
Speakers: Fred Lavin' consuiting englueer, Ameriean International Corpe-
ration, New York City: W. W, Nichols, chairman Committee on Eduention,
+ American Manufacturers’ Export Assoctation and asgistant to the president of

member Committee of Fifteen on Education Preparution for Forelgn Service,
and research professor government and publie mlnllxmtrutluu. New Qrk 1ai-
versity, New York City. o

! The chalrmen of the four memalona were asaisted respectively hy the following com.
mittee members : Rautenstrauch, IotchKiss, Tracy, and Miller. Mixs '.\larthonaq‘\'hm’ple.
of the Hureau of Education, bad charge of the registratfon.

! Francis C. Pratt. vice president_and asslstant to the president, (ieneral Electric Co.,
Schenectady, N. Y., presided in pice of Mr. Munros. ‘

! Jereminlh W, Jenks, research profeasor of government and public administration, New
York University, preaided in place of Mr. Hurley,

‘Paper read by the chalgman of the conference committee, '

s Paper read by C. H. Qardner, Ameﬂenn Internltlonul Corpoutlon, Vew York City.

The program* of the four sessions of the conference. \\1tb numes

lege, Ames, Town ; Spencer Miller, vice prestdent Amoerviean Society of Mechani-
¢ I 3

Speakers: Maj. Gen. John F. O'Ryan.' commamding the Twenty-seventh

Allis-Chaliners Manufucturing Co.. New York City: Dr. Jereminh W. Jenks,’

=
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%"“ were later sent by the chairman to colleges and universities with

PROCEEDINGS OF THE CONFERENCE
* FIRST SESSION

¢ Francis C. Pratt, presiding

[y

g Wasuingron, D, C,,
June 23, 1919.

The conference was called to order in the New Willard Hotel at
10 o'clock a. m., by Dr. Glen Levin Swiggett, specialist in charge of
commercial education, Bureau of Education, and chairman of the
conference committee. .

Mr. Swiceerr. Before the conference is formally opened, I am
privileged, as the chairman of the conference committee, to make »
one or two statements in regard to the confcrcnée, its conduct, pur-
pose, and character.!

This conference was called on behalf of a Conference Committee
on Commercial Engineering, appointed by the Commissioner of Edu-
cation. You will notice, attached to the - program of the conference,
a mimeographed list of the members of this conference committee.

. One name by error was omitted, that of Dean L. C. Marshall, of the
School of Commerce of the University of Chicago.

On February 22 there-was a meeting at the Statler Hotel, in St.
Louis, of a small group of administrative professors in engincering
and comnierce from near-by large institutions. These gentlemen,
meeting only for one session, were impressed with the need of for-

- mulating some program which might encourage our colleges and
universities to train and graduate a larger number of engineers for
industry and commerce—engineers who would have, in addition to
the fundamental engineering training, a larger amount of supple-
mentary training in business and commerce.

At this meeting they drew up four curricula suggestions, which /

‘faculties in engineering and economics or cammerce. These in-
~ stitutions were likewise asked to_send to the chairman a statement
in respect to what they were domg or contemplatcd doing in the
« futare for the training of what we might broadly call the buisness
enigneer. That_material was assembled .and placed before an exec-
utive meeting of { the conference committee at the New Willard Hotel
in Eashmgfon, D. G, March 31 and April 1. After full d&ussmn

' Names S I, méh ttles lnd addréases, of ell npmken are printed in Appendlz G
13 ] »
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23 PROCEEDINGS OF THE CONFEEENCE. - 18

and careful consideration of this material the committee adopted
certain curricula recommendations which were submitted for favor-
able consideration to the proper officials of colleges and universities.
The Buneau of Education now has on record correspondence showing
that the committee’s recommendations have had most gratifying
recognition. '

The purpose of our conference to-day is to dlrect pubhc attention
at this time to the positive need in our country for an increasing
supply of well-trained young engineers to enter upon business caréers
with promotion in the direction of industrial and commercial man-
agement, In large-scale industrinl production and commercial en-
terprise, the man of the future most helpful in eliminating waste
of machinery, materials, and men, ov eroommg the present shocking
percentage of loss in these three thmgs is the man whose training
represents a combination of the essentials of engineering and a
knowlédge of the fundamentals of business practice.

There is come objection to the use of the term commercial engineer
for this new type of trained engmeer Our committee has discovered,
however, through two preliminary private conferénces, that the
term is acceptable to many universities and colleges that have already
felt the demand from industry and commerce for better trained men
and are endeavoring in some way to meet it with the coming school
year.

Ladies and gentlemen, this conference is to be very informal. The - -
conference committee of March 31 recommended that there be only
four major topics; that we should ask only two spéakers to present
papers under each of these topics; that there should be very free and
frank discussion from the floor. Our conference, therefore, will have
largely the character of a symposium, and will serve as a clearing
house for the exchange’ of ideas leading to common: thinking and com-
mon action in respect to the object and program of the conference.

We desire to have a complete registration. If there are any mem-
bers here present who have not yet reglstered I trust they will do
so before leavmg the hall this mornmg

The major topic of the first session-is befors us. The gentleman
to preside, a commercial -engineer of the New England Telegraph
& Telephone Co., Mr. Frederick Munroe, general manager of the .
American Red (‘ross, informed me by phone « few minutes ago that
he had just been called to New York and would have to leave by the
first train. Mr. Francis C. Pratt, vice president and assistant to the
president of the General Electric Co., of Schenectady, a member of the

_ conference committee, has very kmdly consented to pre.s:de this morn- -
- ing in lieu of Mr. Munroe. The mormng session is now in the hands i
of Mr. Pratt. e _ o - a . s, %5
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The Cramman. Gentlemen, Dr. Swiggett has outlined the events
which led up to this conference and the purposes of this conference
so clearly that I think no further remarks are required by me, and
I therefore have the pleasure of presenting, because introduction
is really not necessary, the Hon. P. P, Claxton, United States Com-
missioner of Education, who will give the address of welcome.

ADDRESS OF WELCOME.
By Hon. P. P. CLAXTON,

United States Commissioner of Educetion,

Mr. Chairman, I shall take only a few minutes of your time to
extenda most hearty welcome to this conference, which has so much
meaning for a phase of education made necessary by a new era in the
industrial and commercial life of the United States. For nearly a
hundred and fifty years of our national life we have, from both
oceans, turned our faces inland. We had a great task to do, and we
have worked ot it with an energy, a persistence, and a success prob-
ably unequaled in the history of the world. We had a continent to
conquer and tame. We have felled our forests, fenced onr fields,
broken our prairies, built our highways, tunneled our mountains,
harnessed our water power, exploited our mines, established onr great
industrial plauts, built our cities. We have produced much, and Lave
sold a very large part of the products of our fields and forests, our
mills and mines across the seas. We have bought much from other
countries. But we have bought and sold at our own ports. We have

“ developed little international commerce of our own. Little of our

exports and imports, and especially in recent vears, has been carried
in our own ships and under our own {lag. The enterprise of exchange
has not been under the direction of our merchants nor financed by.
our banks,

If the great Warld War had not come we would very soon have
begun'to change this program. In fact, the change had already
begun, however slowly. Qur task of conquering the continent and
establishing our industries was already largely accomplislied. Our
accumulation of wealth was making it unnecessary for us to con-
tinue to borrow mopey abroad. Wehad already begun to buy back our
certificates of indebtedness. We had begun to seek for our accumu-
lating capital investments in foreign trade and foreign industrial
enterprises. The war has greatly accelerated the new tendency,
and- has made possxble in 5 years what nught otherwise . have
taken 28 years to bring about. A debtor nation in 1914 to the extent
-6f five or six billion dollars, we have bought back these, certificates
of. indebtedness and- now own, nationally and ‘individually, approx-
pmately fiftean bxllion ;lollars of certxﬁcates of mdebtedness of other
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extent of approximately twenty billions of dollars. The creditor
nations of 1914 are now pledged to us for large sums.

Throughout all the world the war will be followed by an era of
reconstruction and of new construction probably unequaled in the
history of the world. The loss of money and men in other industrial
countries will make it impossible for them to do their full share of
this work, and will leave a very large share of it to us. Therefore,
in the immediate future we in the United States will or should be
engaged in large enterprises of construction and reconstruction of
many kinds in the devastated countries of Europe, and in Russia
and China and elsewhere. With the freedom and the consequent
growth that will come with the world-wide democracy which is
about to take the place of the old repressive autocracies, our indus-
trial development and commerce will flourish as never before. In
this new development the people of the United States must do their
full part.

As a result of the great increase of our populatlon and the still
greater increase in our agriculture and industries, the volume of our

- exports and imports will he much larger than lefore the war.

Foreign trade will have a new meaning for us. Our large mer-

“chant marine will carry, under our own flag, our products to all

the ports of the world, and will bring to us the products of all the
ends of the earth. Our merchants will direct both enterprises, and
both will be financed by our own banks with their branches in all
important countries.

All this lays emphasis at this time on the importance of two
kinds of education and training: '

First, business education for engineers Men who go abroad to
undertake tho direction of great engineering enterprises should have
knowledge of sound ynethod\ of doing business as well as of the tech-

- nical things of engmeermg

Second, engineering education f01 merchants. And this of two
kinds, ﬁrst that which results in some degree of technical knowl-
edge of civil, mining, chemical, electrical, hydraulic, and other forms

- of engmeermg, second, that w]uch may be called commercial engi-

neering in the large sense, and which relates to l)uxldmg of com-
mercial enterprises on such sound principles as will insure per-
manent success. Modern international commerce is and must be on
too large u scale to trust to methods of blind trial and error.

These phases of education should at once be promoted by the’

engineering and commercial departments of our colleges and uni-
versities, assisted alsa by the departments of economics, sciencey lan-
guage, and .literature. . The men. who. are to become the lénders-in

t'hese great enterpnses will need a bmad and fine general edncat.mn W
: o N
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and culture, as well as the more definite tramning in the specific
things of which I have just spoken. :

In the lowest levels qf industry and commerce and of life generally
there i>.not much division®f labor. And for these there is not muc
need of special training. In the higher levels there is a Very narroew
division of labor, and therefore greater need for special training than
for the broader education. In the very highest levels there is need
not only of technical training of the narrower sort, but also of that

" broad education and the culture which enable one to comprehend the
broader problems of management and direction, and to appreciate
the values of those skills in whieh one may have little or no ability.
It is dangerous to put at the head of great enterprises men who are

~ narrowly trained in Lheir own particular specialty but who do not
have the breadth of visidy and of sympathy necessary for coordinat-
ing the energies and efforts of large numbers of men of special train-

g, . . .

It is in regard to the training of men for the two liigher levels,
and especially of the highest, in commerce and engineering that you
have met here to take counsel of each other.

Dr. Swiggett and his committee have been very wise in limiting

the conference to four topics, and practically to two, as announced
in the heading of this program. The first of these two is business
training for engineers. This means in reality a higher type of engi-
neering training for engineers that they may be able to direct on
the basis of the true principles of engineering the great projeets in
al] of their complexity, as the technical engineer without this train-
_ing would direct the technical work of cacl part of mining, build-
ing a railroad, harnessing a water power, and constructing an in-
dustrial plant. The second is the other side of this progrum—engi-
neering training for commercial enterprises—which should result
in something niore than narrow technical knowledge of buying and
selling, and give to the merchant the broad outlook of the engineer

on his work and Hhis enterprises, _ .

Once more let me welcome you most heartily. It ig the function
of theé Bureau of Education not to impose any policy on the schools
of the country or to demand any policy of them, but rather to take .

“the lead in directing their attention to the noeds of education as they
develop, and to provide the opportunity whereby educators may be
better able to work out their problems. It is in this spirit and for
, these ends that this conference has beéen called. In gerving vou
= in thig way at this time the bureau serves the country and the world
< in & way until now impossible, S .
=+ I wish for you a most pleasant and most successful conference, * 1
- +8m very sorry that.I ¢an not bo with ¥you as much as I would like.

o
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Chairman Prarr. T am sure wo all aré very greatly indebted to
Dr. Claxton, and are very much impressed by the inspiring picture
which he has drawn of the possibilities of enterprise and commerce
opened up before this country at the present time.

I am sure that we all are in sympathy, as we primarily are engi-
meers, in this first subject of the conference; and I need not add that,

taking a step forward, we shall be very much interested in the sec-

ogd subject. Weo know that engincers are trained in seeking the
truth, for- nothing else but the truth prevails in engincering, and
therefore we feel inherently that, if commercial and financia] mat-
ters aro talken hold of by men who have engineering training, noth-
ing but good can come from such procedure,

I have the pleasure now to introduce the first cpoalwr on Topic
No. 1. Dean Marston, of the Division of Engineering, Iowa State

College. _ .
BUSINESS TRAINING FOR THE ENGINEER. \
- By ANSON MaRrsTON,

Dca», Dir{aton of Enginecring, Jowe BState College, Ames, Iowa..

-Returning last December to resume charge of an engincering col-
lege after an absence of a year and a half in the Army, the w rfter of
this paper found the times and the local conditions opportune for
radical improvements in engincering education. Conference with the
engineering alumni of the institution showed that they are eager for.
such improvements but can make comparatively few clear-cut rue?m
mendations.  On one pomt ho\vever,theyaredeﬁmwand unanimofs—"
they desire that our engineering students be given some broad train-
ing in simp]e, f\mdam'enta] bueinoqs prin( iples, so t]mt t.lm' slm]] not
mg enterprises to successful conclusion.

The writer believes that the demand for business training for the
cngineer is widespread throughout the engineering profession. In
pagt, it is a more or less unconscious revolt agmnqt the conception so
widespread in the business world that the engineer is merely a very
highly skilled mechanic destined by fate and custom to sérve only
as an employce of some profit'seeker. In 1907 one of the first pre-
cnutionary measures taken by .capitalists when the financial storm
burst was to drop most of their engineers from the pay rolls. Within
u week the character of the letters reaching my desk changed from
appeals by coi‘porations for more engineers at any price, however
lngh to appeals by engineers for employment at any price, however
low. Alumni who had just resigned permanent positions held for
.years &q, accept entxcmg néw offers found those offers repudmted
while they were in transit to their new statlons.
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Moreover, our railways for u gencration before the war net each
new legislative restriction on ratés by small economies, such as in
lead pencils and in engmeers

The new thought is, Why should not the engineer be his own em-

— ployer in_great industrial enterprises of an essentfally el\gmeenng
character? Why should he not be the organizer. the president, the
manager of great industrial corporations rather than a mere hired
expert? )

Another cause for the pyesent demand for business training for- the
(~ngmeer is the widespread dissatisfaction among employers of en-
gincers with the product of our engineering schools During the -~
last 30 yearsdour engincering courses of study and methods of in-
struction have become standardized to such an extent that it is almost
ag great n sacrilege for uny engineerig collego to deviate from the
general practice as it was for the ancient Egyptian draftsman to vary
& line from the orthodox in representing Pharaoh. Of engineering
educators it may be said truly that we have looked upon our viork
and we find that it is good. but we have no inquisition at our com-
marfd to'put down the numerous later-day heretics who keep on point-
ing out defects in the results we secure.

The engineer erwlovon needs, nbove all reen who aré qualified
for successful executive responsibilities in great industrial under-
takings, and he is not satisfied with the product which our engineor-
ing collegos are sending out.

Even before the war, then, engineers and engmeel employers were
demanding business training for the eigineer. Since the close of the
war comes Uncle Sam, himself, to tell us that the imperative post-
war needs of the United States require great engineer leaders with
sound business training to develop our great mechanic arts industrios
for economic and profitable production, transportation, sale and use,
at homd and abroad. Patriotic duty to the countgy now furnishes
an additionai renson for the introduction of business training into
every engineering course of studv as & fundamental part thereof.

29

BUSINESS TRAINING FOR THE ENGINEER SHOULD BE SUBORDINATE TO- RIS
ENGINEERING TRAINING.

The writer would call attention, at this point, to the fact that the
subject of this paper is “ Business Training for the Engincer,” not
% Engineering Training for the Business Mah.” The two topics
should not be confused.

,«

5 The schools of commerce are coming to call upon tha. colleges of

~ engineering for some informational training of commercs students
slong engineering lines. This call should be met, but it is not be-

4 heved that the great mechanic arts and trade needs of the country- -

can: be met ab‘ll axlﬁuately by. superﬁclal descnptwe ehgmeermg_ :
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read with fairly intelligent understanding the reports of “hired
cngineer experts. What we need is great engineer leaders like Capt.
Eads, Hugh L. Cooper, Thomas A. Edison, Alexander Graham Bell,
«nd John Huys Hamiiond, men who possess the highest engineering
quuhﬁcatlon:, combined vuth great business ability, and who can
conceive great mechanic arts enterprises, design their engineering
(letu]s, build their greatest constructions, organize and direct their
operations, and who also can intercst capital and deliver a fair profit
to investors, . ,

I take it that the principal object of all business training (speak-
ing baldly) is financial profit. Public utilities, for example, are suc-
cessful from the business point. of view whenever they make money
for their stockholderss although they may polson a city with polluted

= water, furnish unsatisfactory light and power, cause the traveling

public all sorts of inconvenience, or ruin industries by insufficient or
inequitable transportation facilities. Toleration of such shortcom-
ings, it is true, might be unwise, but this would be because they might
arouse antagonism, cause inaction of legal restrictions, decrease
patronage or otherwise operate to decrease proﬁts

In engineéring, on the other hand, profit, though essential, is only
one essential to be attained, und achievement in the successful utili-
zation of the principles of the science of mechanics is the great object.
“The engineer has been trained to give pnm.u') attention to the scien-
tific principles of design, to lngemntv in invention, to industrial
organization for construction and production on the greatest scale
and at the lowest cost. In plauning business. training for the en-
gineer we should not attempt to lower the great ideals of his profes-

_sion. We should add business training to the engineer’s equipments

not substitute it for engincering quullﬁcntlon We should qualify
the enginecr to take into account, with dié weights i in the solutions
of his problems, the great questions of upltul labor, and proﬁt\s as
‘woll as the scientific principles of engincering theory and experience.
The engineer’s remuneration should no longer be left to be eon-

sidefed as ainere item on the cost side of the books of the ehterprise.

WAYS AND ’ANB FOR BUSINBSS TRAINING POR THE ENGINEEB,

There aro those who believe that the problem of how to prov lde
business trammg for the engineer can be solved best by creating a new
branch of engineering to bo called “ business engineering,” provid-
mg four-year business -engineering courses n]ong‘nde of thé courses
in civil, mechanical, and electrical engineering. Some schools of com-
merce,”On the other hand, offer "four- -year business courses in which
n certain.amount of engineering training is included alongsnde of their
colnmerce courses..

Though not denymg_t.hnt they may serve useful _purposes at some. " ;
mshtutxons, the: wnter “does nofx bel)eve ‘that four~vear éombined
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courses of either type fm'uish any n(lequatc QOIlltiOH of the general |
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1 commerce student: n the other can be c’xpected to emoll in such
courses.  We have oo many special courses in engincering already.
.The prese cy is toward broadar rather than more specialized
engineering training. - -

The only really adequate method for providing the business train-
Ing now needed by engineers is to put it into the regular four-year
courses (civil, mechanical, ete.) as required work to ll])pl()\]lll.lt(‘ly
the sume extent as chemistry or physics. The writer e uhestly be-
licves that this should be done.  Many curricula already contain cer-

. tain work along DusineSs lines, such as cconomice scienge, business
law as applied to contracts and specifications, shop management,
and industrial organization courses. Additional room ought to he
provided sufficient fo® ut least 10 semester credit hours vf required
work.

The business subjects: should be restricted to sxmplg‘ flmdnmental
business principles. Economic science, aecountancy, I)usmu& law,
corporation finance, industrial organization, and l)llslnf.‘sQ‘;) chology
o lire examples.

These subjects may he t.mght wholly in the school of commer
or partly in the college of ehgmecnng, according to local con(htmns.
If tauglit in the school of commerce, turning this instr uutlon over to -
subordinutes should not be tolerated.

In addition to the amount of business trpining m&roduopd into engi-

« neering courses us req\uru.l work, elective groups of more advanced
work might well be introduced into the junior and senior years to pro-
vide opportunity for a selected number of students to qucmllze some-
what along business lines.

|
BUSINESS SUBJECTS IN THE MECHANICAL ENCINEERING COURSE AT THE
10WA STATE COLLEGE.
An example of a fair start on the ph\n ]nqt locommondl*d is afforded
by the curriculum in mechanical engineering at the Iowa State Col-
lege, Ames, Iown, for 1919-20, as follows:

¢ -,
Requirced wcork,

) ' ’ Quarter
&' Bubjects. . Year. |Quarter.| credit
. hours,

~
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- . i
¢ Elaggec group worlk.

0 . Quarter -

Subjects. - Year. |Quarter.| erailit

hours.

e o |
Indusirial englneering. . .. 3
Indusirial orguriizution 3
Industrind lustory. 3
yne studies 2
SIentifle management. 2
Business psyehology. 3
AP Fuctory platning...... ... 3
Totalo oo 19 o

The civil and clectrical courses at Ames do not yet include so
Lrge an amomt of business subjects, but we are consMering madify-
ing them fand in fact our other engineering courses a®awell) in
conformity with the same general idea.

We.are also proposing to enlarge the amount of required work
and to enrich the business courses introduced,

Not having a sclfool of commerce, we plan to add an expert engi-
neering economist to our econontic sedence faculty in the near future.

Chuirman Prarr. T think we will all agree that Dean Marston
has presented an extremely well-planned proposition on this sub-
jeet, and that it indicates that a definite and practieal advance
may be made. -

At this time it oceurs to me that it might he quite -in order to
remark, although this is an“obvious platitude, that-the business-
trained engineer is not a new produet. Ile has been going on for .
gneerations, in- fact, since engineering was ro@bgnized as an ap-
pligd science. If we stop to think and look hack over history, wa,
will probably find that a large majority of those who loom up us
great industrial leaders were men who conformed to that (lescﬁp,-.-‘
tion. My own business experience las been confined very largely -~
to two concerns. In the first, with which I spent some 18 years, my
father was distinctly the chief engineer over a long period, and he
was the instigator of the enterprise and the admiinistrative head.
He, perforce, had to acqujre business training, but I do not -think
that le or anyone else would question for a moment that, if in his

»carly years he had had the advantage of a systematic presentation'
of the principles which -control business as well as engineering,
much’of his work would have been less laborious than it wis. The
final results wrrived at, perhaps, are not very different, but it cer-
tainly is in order to give effectively a young man the broadest possi-.
ble perspective of the things which he will undertake in the future,

The enterprise with which I-have now been associated for some
.. 13 years enjoys the distinction of having as its executive head one
-‘-‘ﬁv}xq-h_h_s’ been itg chief .engineer for a long term of -years, and: %
o : P o9 NESEE LT ;
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whose earlier efforts were devated prlmanly to engineering under-
takings, - ,

" So, from my own, expenence—of course, our own experiences are
always narrow—the engineer seems to be the loglcal man to enter
_into administrative work. I am sure that in most industrial under-
takings, where that happy circumstance does arise, a very' much
more consistent and constant progress is made than would other-
wise be likely.

My pleasure, now, is to introduce the nex# speaker on Topic No.
- Mr. SpeYcer Miller, vice president, American Society of Mechani-
“cal Engineers, and vice president of the Lidgerwood Manufac-
turing Co., of New York City.

BUSINESS TRAINING FOR AN ENGINEER. g (&

( By SPENCER MILLER,
Vioe ‘President Ameﬂcon Bootety of Mcchanical Enyinecrs, and Chief Enghucr of Lidger-
wood Manulactuﬂng Co., Newe Yurk City. °

The engineer is assuming an ever larger position in military, cem-
mgrcxal and public life, and in spite of himself he 15 at the very
center of life. The more we realize this great truth the mere sexj-
ously will we contemplate our growing responsibiliti
conference steps may be taken that will enlarge the usefulness of
the engineer in the business world, we shall have fulfilled in ameas-
ure some of our responsibilifies. The spirit of this conferenceis
clearly one of service. We believe that business ethics, business
principles, business integrity, and business intelligence will be en-
hanced by a mbre determined entrance into the business world of
the’ trained engineer We also believe that engineers will develop

their engineering t,alents if trained in busmess managgment and
salesmanship.

The United States of America is about to emba on an enter-
prlse to distribute all sorts of American-made tools, implements. .
and processes tAroughout the world; that the foreigner may obtain
from their use the same benefits that are obtained by American pur-
chasers. There can. be no higher calling than that of the business
man of mtegrlty who in the sale of his products really gives more
value than he receives. Thousands of tools, apparatus, and 1mple-
‘ments invented, developed; and manufactured by American engi- |
~neers and manufacturers, when put into use intelligently, will returny *. .
their full cost dften in less than a year’s time. It-is therefore a
gervice that we render to the world by distributing these improved
> appliances where they may slmpllfy labor a.nd add to the comforts
. of life. }
... The natural emissary, for the mtroductxon of such American-made

Fm:c]}lnery»and mplements to the buyers of t.he w0rld are engmeers, o
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and those whose engineering training cnables theih to select tho
correct implement and the correct size of an-implenrent to best serve
fhe purpose for which it was constructed. It is therefore with a
high purpose that this conference is called. _ .

The engineer-business man is with us to-day, the engineer-sales-
man is a product of the age. We live in an engineering world.
Burers of enginéering tools, implements, or processes demand that
they negotiate with engineers capable of .explaining the apparatus
they wish to,purchase. Manufactumrs of engineering implements
employ engineers as designers, superintendents, and forewnen, and
anxious to meet the demand for engineer-salesmen naturally review
their own itnﬂ' of engineers, selecting those offering the areatest
promise for sucdess in obtaining contracts. The general manager or
the sales mgnageY, whose function is to obtain contracts for machin-
ery, tools, or other engineering implem¥nts, finds himself confined to
his office and qittte naturally seeks the aid of his own engineers whom
L/ he can frain to become salesmen. There are various methods by
“which this training has been accomplished, once of which is somewhat

as follows: v

-'The business manager having«found an engineer ambitious to be-
come u salesman, selects some phrticular inguiry at hand. He
) px7\oceeds to instruct the engineer as to the bdt*ethod of approach

to the prospective buyer. In other words, he gives him a lecture
on salesmanship, and sends him forth to find out his own route to
‘ Whenever the cngineer fails, he returns to the business
confers with him as to the reason*why he failed, and is
given further trials. 'l‘hns“thcory and practice of salesianship
o hand-in-hand. - This method has proved successful, possibly be-
cause of the quality of the business manager as a teacher in sales-
manship.  The business manager is presumably l-trained sales-
man himself. The instruction is gersonal ; ghe—sfze of the class is one
student. Under these circumstances, is 1t not evident that this
method of business training lias proven successful? c

_ Here is another example: ‘.., .

A young eugincer in a drafting room of a manufactiter of machin- -
ery expressed to the general iannger his wish to become a salesman.
The manager decided to give him a trial. He gave him only one
lesson and sent him forth on an extended trip to learn himself through
experience how to mike sales. * This manager had N4 extended and .
successful experience -as n traveling salesman. Thlis one lesson in
o - ~snlesmanship tomched largely on character. He'said : _
/.\' A ralesman must primarily be honest with himself and hon'm with hiy

customerr. To he successful you muat believe.in the value of what you are
offering for male, Commercial traveling ls § test for the charucter of ROy
¢ Foung man, ‘and 1t will either make him or ruin biw,.' Do not dr_m_k.'.'_Kee’p_-

: ';_ki,o\ii‘,;oti-saioighk:"r%!\x:srf" ‘sards with drumpiers In trains, botelss<or any:

e
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where else. Drinking and gumbling ure usually the ruination of what might
otherwise be a successful business career. Go to your customers well dressed,.
never overdressed. Seek out the president of the company, {f possible; other- -
wise some man high up in authority. When you euter his office be a gentleman
always. Carry a card of the company witb your own naine modestly printed in
. the corner. You will meet many rebuffs, but do not be discouraged. When a
prospective customer tells you he does not contemplate buying machinery that
P you sell, ask him if you may look through his plant. Tell hitn that you would -
be interested In seeing bow he is equipped. If this permrigsion Is glven, you ‘
may be able to make g suggestion that should save bim some money. Make
friends. Never forget to smile. Keep a dafly journal The rest you must
learn yourself. If you have the will to be a salesmun, are fond of traveling,
and avold the snares and temptations to which traveling men are subjected, yéu

are sure of success. Within three ynonths this engineer succeeded in selling -*
enough to prove profitable to hls employer and his salary was ralsed ac-
cordingly. : ‘

That young man succeeded both as a salesman, businegs mgan, and
cngineer, but his education as a business man was laygy acquired
in the Great University of Hard Knocks.

Many large manufacturing conéerns' of engincering apparatus
ha¥& training schools for salesmen. and it is confidently predicted,
whateyer our universities and engincering schools may do in the way
of introducing courses for business traininig, this method of com-
mercial education is likely to continue. :

Our engineering schools to-day crowd into a four years' course .
an amount of study well-nigh calculated to impair the health of the
young students, and any attempt tg introduce new coiirses, new
things to study in connection with thely engineering training, should
not be taken up withopt a full and ¢ plete consideration of all the
elements of the problem; and that, & understand, is the purpose of
this conference. Personally, [ #vor a broader training of the cngi-
neer in fundamentals, applfable to every branch of enginecring,
seeking to train him to think and study, and eventually to hecome
his own teacher. Among the Yundamentals I would incﬁle gen-
eral econamics, preferably reserving courses in business training and
salesmanship for engineers in a post-graduate course. : :

Speaking of the engineer’s training in fundamentals, an exten ed

_study and practite of free hand drawing is most essentia he
ability to make a sketch either in the drafting room or in the pres-

. enceof a prospective customer is of incalculable value. Pictures have :

L . the same méaning to men speaking different languages. The sales-

man who can make a good sketch always wins attention. This

ability is a valuable aid to ‘American engineer salesmen dealing with

> foreigmers. ! ,

T regard physical training as a fundamental—téaching students

&  how to’-conserve their health, encouraging among them healthful

g sports. and recreation, giving them lectures on the tare of the body, .

LT -
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impressing on their minds that physical strength is at the very
foundation of mental activity. I would discourage much of the com-
petition for scholastic honors, which often results in the destruction
of the fiber of the young student’s body. ) :

I'am disposed to regard psychology as a fundamental study in the -
regular trflining of engineers. 0 ‘

When we stop to reflect on the training of engincers. business men,
or in fact any one. we know that character stands forth as per-
haps three-quarters of the whole. Upright’ character is the very
foundation of success. The character of the students can undoubt-
edly bo developed by a well-considered course of study, combined
perhaps with student government. Could not this be best brought
about in coynection with enlarged courses in English, English litera-
ture and psychology? For example, could any student in a course in
English, studying Emerson’s essays on “ Self Control.” “ Self Reli-
ance,” * Heroism," and * Friendship,” fail to obtain impressions that
would not again and again recur’ to the mind and thus stimulate
mianly conduct? -

A oourse in En%’s’}; should include the yri\ing of essays, public ~

speaking, preparations, of specifications, deserigtions of' machinery
and processes, ahd even letter writing. All these Yre essentials in the
life work of any engineer. . - '

Many engineers to-day are doing good work known only to them-
selves and a few that may lhiappen to have been at work with them,
Whyt Simply because such engineers can not compose a readable
report, to axounce to others the results of their investigations.
Many an engMeer has profited through the preparation of a paper
on some engineering subject which he has read before one of our
nationwh engineering societies. . :

The efgineer-salesman is the natural runner of the engineer-,
managey or engineer-busmess mar, and is to-day a necessity for the
intelligpht sale of engineering appliances. V- :

A “School of Commerce for Engineers® would indeed be a wel-
come addition to our numerous educational institutions. A course
in commerce for engineers would alike be welcome, and is inevitable,
becauss such will be the ]ogkal response to"a persistent demand.

There are golden opportunities for graduste engin well
grounded in engineering fundamentals and with - wellaestablished
characters to enter into the. fiJd of business. . Engincer salesman-
ship leads to permanent employment. The engineer-salesman who
is successful is more likely to step up to a managerial position than
one who restricts himself to pure enginecring and design. The
engineer-salesmay will travel; and through travel. the. mind is edu-

catod and the vision enlarged. Furthermore, the engineer-salesman -

S
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- 18 usually found in the very firing line of progress He is in touch
with the latest developments and demands for further 1mpr(wements
and will therefore be better able to exercise his talent as an engineer
in designirig or assisting in the design of new tools, implements, and
apparatus to meet the everdincreasing demund for more and better
machinery. :

The engineer-salesman in j/few years develops a clientele which
becomes a part of lhis stock-in-trade. Manufacturers hesitate to
allow engineer-salesnien tedeavg because they realiza’that their res-
ignation is likely to cut the connecting link between the company
and a number of important customers. =,

With such an array of._talentéd educators and efgineers present
at this conference, it will not fail to be an important factor in the

_ deveTopment of schools and courses in commerce for engineers, and
manufacturers will welcome their early advestw

Chairman Pratr. Gentlemen, I think we are éxceedingly fortunate
in having had what scens to be two phases of one subject presentel
to us with extraordinary breadth and clarity this morning.

We might, perhaps, say that Dean Murston had approached this
most interesting subject from the undergraduate’s point of view
d that Mr. Spencer Miller had presented it from the postgraduate’s
dpoint. Both are indispensable. ‘
re are but two exceptions which I want to take to Mr. Miller's

He implied that I had stated that he was not an educator.
ms to me he is very much of an educator.

ing and research enginecring too large a number of men
who ought to continue in those lines.
The conference will now be open for the discussion of these papers
or gny other phases of the subject, and our tine is limited.
r. Swiggett has made a few suggestions to which I wish to cah
atténtion. The first is that u record-is being made of the proceedmgs
. of this confercnce' which will be published; the second is that for
this reason each speaker is urged to speak slowly and distinctly,
giving first his name, then his position or title, and his address; and
the third is that those who present. pupers which have been prepared
.in advance and printed will confer a favor if they wﬂl kindly leave
copies of such papers with us here. ‘
I did not intend to call-upon anyone.in particular to dlscuss this
subject. I want, everyone here to feel at liberty to participate in
. this discussion to the full limit of our.time. Obviously, if we are to
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get all that there is out of this conference the subjects must be de-
bated. There must be an earnest effort to bring up every side of
this question, so that those who are interested in this project may
- become acquainted with the diversity of.views and_of experiences of
those present, and thertby be helped to rightly form their judgihent.
I woﬁld, however, like to call upon Prof. Follows, of the Carnegie
Institute, for a discussion of this subject. I think, perhaps, that
the Carnegie Institute is.the one educational iRstitution in the land
which has established a course in commercial engineering, or, at least,

- that it has gone farther than any other in this direction. This
course has been the result of a great deal of study on the part of
Prof. Fallows, and I believe he has very definite ideas on the ques-
tion of what can and should be done.’ .

We should be very happy, Prof. Follows, to®ear from you.

Mr. Forrows. Mr. Chairman, Ladies, and Gentlemen, Mr. Pratt
suys we should be as definife as possible in”our suggestions. T am
afraid you will think me toc definite. Lam inclined to be revolu-
tionary. T have become revolutionary during the past eight yvears
in an effort to develop a course, a definite course, in commercial en-
gincering in What we call “Carnegie Tech.” (The Carnegie In-
stitute of Technology is too much of a tongue twister; so I shall say .
“Tech.”) 1In- 1908, we were giving a course in what we called
“production engineering,” and during the past 10 years we have
been developing. This year, at the present time, we have 72 students
who will graduate as time goes on in what we call, definitely, com-
mercial engincering. We do not say “commervial engineering so-
alled:” We do not make any apologies for calling it “commercial
engineering " because we believeswe have just as much right to the
word “engineering™ in connection with great commercial projects,
as Commissioner Claxton suggested, us any mechanical, civil, or elec-
trical engineer. We -tirc revolutionary in this way, perhaps, that
we do believe that it is better to cducate and train a real come
mercia] engineer than it is to educate and train, first o all, & me-
chanical engineer, and then wake hinr into something’ different—
make him later into a commercial-mechanical or commercial-civil
or commercial-electrical engincer, or anything else. We experi-
mented for several years with what the students called the hyphen-
ated engineer,” and, perhaps, like the hyphenated American, it is
not the best type, the best possible type. We think we ought to go
the whole distance.and come out flat-footed and say wo train men
to manage men, to manage and engineer great projects, to take ap
the problems of “ commercial engineering” as in engineering  man-

" sgement, production, accounting, salesmanship, and foreign trale.

The idea that o man can be made into a good salesman by a con-- .

- versation, however delightful or inspiring it may.be, and then put
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on the road; the idea that that is #he best way to make a salesman
is, I think, just as far from the truth as the idea that you may take
a man ind give him a talk about machine design and then say,
“Now, go into the drafting room, and during the next 10 vears
your experience will make you into a successful machine designer.”

There are fundamentals of salesmanship; there are fundamentals
of selling and of advertising, just as there arc fundamentals of
scientific management and employment, safety engineering and
cconomic production, accounting, auditing, and factory costing.
These and kindred subjects occupy four years of the student’s life
fully. We have adopted our present plan after.several vears of
testing; we have sent out a goodly number of what we might call
“test ” commercials, “trial ? commercials, men who have gone out
with part of our training, not all of it, because we have only been

‘giving all of it during the past 2 years., But we make this claim,
that to be a good engineer, that is, a good conunercial engineer, these
men must have a technical background; and we call the technical
background subjects “engineering practice.” In a sort of way we
give them technical training. We give informational "courses,
descriptional courses. But they are fundamental, not superficial.
They are so fundamental that if a man should choose he ma:- take
up any one of those lines and, in time, be a success.

Only last year we graduated a yotng fellow in commercial en-
gineering who went immediately int6 war service in radio work. I
have a letter from him in my pocket, which I will not bother to read
to you, but he-became what they call a master signal electrician in
the radio department. I heard only yesterday from the head of one
of the bureaus hiere, that he was one of the most brilliant radio men
in Washington—and his training was in commercial engineering.

. He came to see me abput six weeks ago and said, * Prof. Follows, if
you really have the fundamentals you can easily make ‘good; I knew
tho fundamentals of electrical work.” -

OnlyTast week we had calls from representatives of the Standard
0il Co., the National Supply Co., Doherty & Co., and other engineer-
mg project people, who are rendy to take all the eommercinl en-
gineers that we can possibly graduate. The National Supply man
snid, “ You are five years ahead of the times. You are doing what we

" have been hoping would be done; you are cutting out design work
and research work and training men ta be real commercial engineers.”

During the past 8 or 10 years our “commercials” have been
going into large plants involving large projects, and making good
in the mapegeMiént of men, in welfare work; safety work, emp]oy- S
ment managwement,, advertising, and ‘salesmanship; also in shop
accountﬁ;g ‘Some of thess men have-been successful in a very big
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graduated from Tech in 1910, and my salary to-day is $18,000. I
am the head of the biggest organization of its kind in the country,
and I know that my success is the direct result of my t. -ining at
Tech in the science of management and production.”

I had.a talk with the general manager of onc of the big .teel
plants in Pittsburgh only two years ago; he looked over the « m-
mercia) course, the chart of which is on the easel there! [Indicat-
ing.] I went through the whole course with him. e saill, “ You
are on the right track, absolutely.” He himself was trained as
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OCCUPATIONS.
in the field of organization, as In— Jo the fleld of commerce, as In—
Employment management. Advertining.
Ofice manngement, Catalogue work.
Safety. Manufacturers’ agencles,
Welfare, Publicity. ‘
Works management. Purchasing. -
In the ﬂclg of production, as lo— Salesmanxhip.
Work planning. 8ales managing.
T fiiciency. Technical wrlting. v
Shop planning, ~ Transportation,

Ktorekeceping.
Work and time study!ing.

mechanieal engineer and is now gon.orul manager of one of the large »
steel plants. He said: ’ :

My trainlng in mechanical engineering made It very difficult for me to
Iecome a real manager of men. Once train & man in design and reseavch work
and you have made it fmpossible, almost, for him to hecome a great organizer
or ‘mangger, because he knows too much about the material detalls; his point
of view {8 not that of.a true nianager and executive; he.is in touch with
materials rather than with men. '

But we at Tech are drawing a definite line. On one side of that
line we give courses in the material technical work. On the other
sile we give courses in the more human téchnical work, which deals
with management, salesmanship, safety, and so onj%d, we feel that -
we are on the right track. So we are revolutionary, beéhgﬁe no other -~

L2 . . . .
' Diagrams 1 to 5 reproduced from the speaker's chart map.
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DIAGRAM 2.
\ Concise Contents,

1. Mathematles: Algebra review; trigopometry . spherical trigonometry; theery of equa.

tlons, vectors; amalytical geometry ; calculus,

. Physica : Mechanics, otc. ; clectricity and magpetism ; heat; light

. English : Themes and publlc npeaklng, based on the turrent-lasues course. >

. Drawing: As a ' language ™ with alphabet, vocabulary, modified words, and gom-

positions, in both perspective and ortbographle—all by the problem method. ~§g

the ** vehicle ** id the * fllustrated specification.” -* : .

6. Chem!stry:; Iiistorical development; tundamental laws and cobceptions; nommetallle <
clements “electrolytic, digfociation and chemleal equillbrium; batteries: importit
tndustrial proceitéll : )

_ 6. Mochanlcs: Statics of ~particic and of rigld body ; stresses in frames; center of
gravity; moment of inertla; frictlon; dynamics ; work: energy: lmpact ; Btresses
in beams, etc.’ Probleins using handbooks. - '

+1..HFgiene and physical training : Lectures and exercise. ] .

8., Peychology: Nervous system; sensation: perception: memory: imaglnation : Judge-

y mont ; reasoping; emotion; will, etc. i

9. Economics: By~ problem metbod. I'roduction ; distribution; consumption value; sur
vey of money,, credit, banking ; economic significance in governmenta! administroe
tion in fodustry and businesa. . .

10. Statistics: Tabulation ; plotting frequency surfaces ; central tendency ; wedian ; mode;

mean; scatter dlagrams; empirical equatlons :” regression ecquation: correlation

-3

coefficient ;: multiple gprrelation, ete. ;. cocficient ; graphical _representation ; proba-
bility. "o . : 3 .
-
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school is doing this, so far as we know. No other schopl dsat the4
present time, I believe, giving a degree of bachelor of science in com-

mercial engincering. L. .
TECHNICAL BACKGROUND
SHOP HiSTORY MEcH'L LAB
— 12 14
“ e 20 L] Is o-bL 16 .
73 Sk G
. , ) .
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MEASURE ME miT$ APPLICATIONS
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DIAGRAM 3. Tt

Conclse Contents,

11, Nhop histo,y : Eogineering tradey sho’p-pracllce outline; organization and manage-

i went of shops; standardization ; maierials; work and tools.

12, Shop practice: Pattern shop; foundry; forge; m’chinc shop.

13 Materlals: Methods of testing; propertieg and 'nses of materials—stec!, cgst-iron,
cement, cement mortirs, coucrete, timber, ete.; -

14, Measurements : Thermodynamic and hydraulic; clastic and inelastic flow.

15. Mechanical laboratory: Cnlibration of scales, anemometers, tachometers: fsdicator
8prings, pressure gauges, water weters, planimeters ; cfficlencies.

18 I'rime movers: Thermodynamics of heat cngloek; bollers, englnes, turblnes, power-
Mant cqulpment, Whole treatment essentfally practical, R .

17. Machinery rlements: History, iesigu, construction, and application of the more jm-
portant clements of machines, as fasteners, bearings, nh?ftlng, balting, gearing, .
cams, and automatic devices, ’ . /

18, Electrical applications: Power plant apd substation -cquipment; power distribution :™
industrin! applications; comparative costs. . .

1

8

If I may step down from the platform just a moment, I will speak
about this chart. I hope some of you will come and look at it after-
" wards, because it is a very interesting and instructive chart, the
result of experience and hard knocks and a-great deal of resistance.
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1 know that many of you are connected with educational establish-
ments, and if there is anything more difficult to fight than the oppo-
cition of an orthodox faculty I have yet to find it. The orthodox
faculty is conservative—opposed to changes. If there is a course in

ORGANIZATION PRODUCTION

* TOINDYSTRIA L

CORPORATIONS MFG. PROCESSES
19 29 27 S
9 "\ Ot 0 ‘8 O
3.o Z0 - Q- o=
) ~
. ECONOMIC
WORKS MGT é PRODUCTION
20 Z3 20
2| @ B '
oo 751 % crmurramurss | -
SAFETY
& g
10 .
<) 20
. DIAGRAM 4. *
’ Conclise Contents.

19. Industrial corporations: Formation and powers of corporations; speclal acts re
manufacturing corporations; stockhotder rights and llabiiitles; mergers; consolida-
tions; stocks and bonds; taxes; labor and employer labilitles. )

20.,Works management: Cooperation; adniinistration ; trec-plant chart; chbarting in
gencral ; elementary formalities; routlne apparatus; five essenilals; Incentlves;
expense clasalfication and distritution ; depreciation, appreciation, maintenance, |
repair; coste: work and time studies ; bonus Dplans; handling men; organization
for personal efficiency : personnel and employment bureau work.

21, Safety engineering: listory, growth, and scope; organization for accident preven-
tion; Lablts; mechanical safeguarding; hygiene; betterments; occupational dis-
easges, etc.

22. Manufacturing processes: Chemical: Industrial chemistry, patents, nnd tariff; bis-
tory of industries; dycstuffs, syothetic drugs. rubber, varnish, artificlal plastics,
ote. Metallurgical: Relation of minlng to general industry ; occurrenée of ores;
types of mining processes; extraction ; iron and steel manufacturing; workiog of
metals; nllo;:s. Mechantoal: KEvolution of typlical machines used for direct pro-
duaction.

23. Economic productiop: Management, equipment, personnel, and productlon studies in
from 8 to 12 Pittsburgh plants ¢ . ¢ ¢ from the receiving of the order to the
shipping of the product,

mathematics, that is the courss in mathematics; it should, not be
changed, It is according to the laws of the Medes and Persians,
But if it never changes, it wilP nevér improve; and. we ought, I
think, to work always toward improvement, and to the development
of special courses of instruction for special needs. . :
We have what we call “fundaypentals.” Mr. Miller has said that
the main fundémentals for the commercial engineer are hygiene

’ o
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Concire Contents,

25. Commercial Engllsh: The exact method fn the preparntion of written spectfications;
correspondence forms; letter writing, ete.

267 languager: Freach: Deginnce's course; reading of techinica! jourvals,  Spanish:

Reginner’s course, with emphasrix .on commerelat forms.

. "Accounting ; Bookkeeping, debits and credits, opening and closing entrics, statements,
fncome and balance sheetx; proprivturahlp accounts, interest, depreciation; atoor-
tization, balance rlcets, audits.

28, Factory coste: P'roduction factors in relation to costs; apportioning in direct cx-

pense ; control necountr ; relation of sosts to financlal books,

20. Commerciaf law: Contractr and negotinbie Instruments, baflmentr, bankruptey, fran-
chixes, pn'rm(‘ruhlm corporations, conveyancing, xales and insurance; legal forms;
workmen'’s compensatibn act—all appliod where poseible, to engineering problems,

30, Danking and insurance.

31, Transportation: Rajlroad Ind\ntry historically ; organfzation and management ; com-
petetive agreements ; inter-rallwoy relations; fraight bandling and routlng; theoty
of rater *and fares; 1aie making in practice; accounts and xtatistick; private
versus Government control.

32, Advertising and salenmnnghip: h)cholozy applied to; analrsis and cluslﬁcnnon'
statistics of ; plans of campaign, etc. ; saleemanship; the “art " of selling; market-
ing methoda.

33, Forelyn trade.
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and - pbyz,uu] training. Well, we give all students 5 hours.a week
of hygiene and physical tlammg

The fundamentals of commercial’ t,ugmunn proper are psy-
chology, economics (9 hours a week), and statistics—Dbased, of course, |
on mathematies. Thepe wre the usual educational (]wmlstry and
drawing, which lutter, by the way, is largely free hand, tmight dis-
tinctly as u shape language. We teach these yonung men to make
good perspective sketches by absolutely fundamental methods.. They
are taught to coinpore in lines, to express themselves by means of
the pencil.  Some of them are skillful, some are clumsy, but, at any
rate. they can all make themselves understood; un(l, us Mr. Miller
has sugge sted, it does uot matter whether the man you are “sketch-
ing to™ is a Chinaman, a Dutchman, or an Irislunan. It makes no
difference, the perspective sketch can be read. - 4

Then we have what we call our enginecring practice—a sort of
technical clinie, or technical background—shop history, shop prac-
tice, machine shop and foundry, a knowledge of measurements, test- .
ing of materials, mechanical laboratory, a strong course in power
plants and prime movers, machinery. analysis—a sort of machinery
clinie—passing through the history of machinery, the development
of machines and a very detailed treatment of the essentials of ma-
chine design, so thagghe salesman or the purchasing ngent will know
what machinery is ind what makes it mére or less cfficient, and more
or less expensive. —

Then electrical upplications. - This course has been developed dur-
ing the past four years, and our electrical engineer, Prof. Work,
tells me that tho development of this course has given him a new
lease on life. TInstead of the old orthodox course in clectrical on-
gineering lio has developed a course which puts the student in toucl
with tho functioning and applying of electrical apparatus. This is
dlqtmctlg a descriptional und problem course, mth luboratory ex-
perience. .

Then we conie to the really distinctive part of the commercial en-
gineer’s training, which covers industrial oorporatlons——employ
ment management and porsounel—and safet) engineéring. - Wa
now have a real course in safety engineering and welfare work.
thanks largely to the help received from the National Safety Coun-
cxl from' the rkmen’s Compensation Service Bureau,-and from

mani‘ pruﬂt&tﬁ, safety men,” such as Mr. De BlGis, of the Du Pont

" Powder Co.} Mr. S. J. Williams, chief- engineer of the National

Safety Council; and Mr. Robert W. Campbell, of the United States
Steel Corporatlon. __

Myoughout one year lectures are given on manufacturmg proc- -
esses by men who are masters. in their line. We do not believe that
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information of this kind can be given from books by school-training
igstructors, 3

Then a course in economig production, which means a study, an
observational study, of the methods of production in a great variety
of plants in and around Pittgburgh. This extends through the senior
year, !

Then we go into what we cdll the commercial or marketing sub-
jects, and there we begin with commercial English, 1 special course

W in the writing of business letters, and also oral English, and the
proper use of the speaking voice. T only wish T had had training
of that kind in the use of my voice. I do not know how to use it. .

Under languages, French and Spanish. Then there is a full
&()lllsc——ll(,ull.} two ycurs—in accounting, auditing, and factory costs.
A course in commercial law, two-thirds of the year; banking and in-
surance, two-thirds of the year; a strong course in transportation
which deals with transportation from the moving of material inside
“the pl.mt to the delivery of the material at the plant abroad, hoisting
and conveying, shop trucking, auto trucking by railroad, on board
~ ship, across the ocean, to the forelgn port, and then on to the factory
abroad. , : ‘ )

Advertising and salesmanship: This includes applied psychology
Psychologists agree that there is no richer field for applying the
fundamental principles of psychology than i in advertising and sales-
manship.

Finafly, we have a”course in foreign trade. This is being- giveu
by a specialist-who is doing \ely,gegi service at the University of
Pittsburgleand is sharing his tinie just now with us at Tech, «

So we have a program which is aow a standard program. Let
me add this: This year, of the 220 freshmen at Tech who have elected
engineering courses, 35 have elected commercial engineering, as large
a number as elected either mechanical, electrical, @r civil engineering.
The commercial course is becoming very popular, certainly not be-
cause it is an casy course, but because of the great opportunities it
offers to the graduate. We nre assured by muny of the big corpora-
tjons, not only around Pittsburgh, but elsewhere, of their need of .
these men. Some have told us that they are ready every year to take
all the men we graduate and distribute them through their various
interests cither in this country or abroad.

I thank you very much. .

Mr. Tayvor. Mr. Chairinan, it sevms to e that this phase of the -
subject belongs more to the afternoon’s topic, but since it has come
up, I want to ask whether the commercial course at Carnegie Tech
is an essential part of the course in mechanical enginéering? -

Mr. Forrows, Do you mean how ‘much commercial engineering the

" mechanicals get?
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Mr. Tavwor Yes; in business training.
Mr. FoLiows. We give the “ mechanicals” a commerclal back-
" ground. We feel that the lcommercial background is just as neces-
sary for the mechanical or electrical or other technical engineer as
the technical background is for the commercial engineer. So it is
ohly a matter of giving that commercial background, which we do
$hrough economics, political science and safety and welfare, works
management and economic production They are in some cases
lighter courses than those given to the commercials, but they are
) bemg included in practically all the technical courses now. They are
all given a part of the commercial work as a background.
Mr. Tavror. Can you reduce the amount to semegter hoursi
Mr. FoLrows. We have ]ust, adopted a new unit of one clock hour
of work, whether it is laboratory work, recitation; lecture work, or
home work, but I can not give you the actual number of hours. It
‘is approximately as recommended by Dr. Swiggett and the Com-
Engineering Conference of the 1st of April last.
Mr. Tavior. In other words, you are using the clock hour. the
d actual clock hour?.
Mr. Forrows. Yes, sir. ' g
Mr. Bgho. Mr. Chairman, it is evxdent that there is a great field
for the kind of education that the Carnegie Institute is teaching, but
I think we must agree that if a large majority of our technical schools
give that kind of an education, the progress in real engineering along
scientific lines would be handicapped. It is true that a great many -
engineers try to become commercial engineers, parts of the.com-
.~ mercial organization, and eventually reach high positions; but we
must hope, and I believe it is necessarily true, that a great many,
-engineers love engineering sufficiently so that they will not be tempted
off the main road.. I am sure that it is desirable to have a great deal
of economics and like subjects in an engineering course, and was
.shocked to find that 50 per cent of the technical colleges did not even
give an elementary course ifi économics. That is certainly wrong
and can not be justified. I think, howevm‘lu o de-
cidedly unfortunate if we convey the i mpmslon here that it is ponggﬂ
' . ble and desirable that every .institution give a course in economics™s,
+" involving, say, 12 hours. Some institutions could adv~nta-
geously do it, but ajority of institutions have not the teachers -
nor.the justification bo do it. _
I am familiar with the condxtnons at Union Col]ege and slm]]
therefore, referto that. .
In the ,engmeermg courses of Umon Collego we have a three
s . semester-hour course in economics and-a threé semester-hour course
% in businéss law.- In addition we havé—I don’t remember the exsct
", number--four. or five'elective courses along lines of economica open .
' ; «f\“s?x“ gy . Y e

e
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to men who have taken these elementary courses. As it turns out,
the majority of students enjoy these courses in economics very much
indeed, but only about half the class elect to take economics in the
senior year, because we happen to be fortunate enough at Union Col-
lege to have one real character builder, & man that every student feels
he must have studied under—Dean Ripton—professor of hlstory
His elective courses in history divert the students from electives in
economics.

To conclude, we all agree about the importance of economics.
There is no question about it—it is extremely important, and we
should do all we can to introduce it extensively in our engineering
curriculum.  But the important thing, after all, is to make the begt’
use of our men, our faculty. If our best man is a professor of his-
tory, the student should take and takes many courses in history.
Similarly, if we have a strong. man in economncs, our students will
clect not. three or four but 12 hours of economics. 0 ¢

Mr. Hoenes. I am here to-day more for the sake of obtaining in-
formation than for anything that I can impart to this assemblage.

The Harvard engineering school is beigg reorganized. Five years
ago we made an agreement with the Massachusetts Institute of Tech-
nologv and we moved our civil, mechanical, electrical, and sanitary
engineering and our mining and metallurgical staff and all our equip-
ment to the institute. Then, in 1917, the supreme judicial court-of
Massachusetts decided we could not stay there, and Wwe are nOw mov-
ing back, which gives us a chance to reorganize,

We ﬁnd the process difficult, chiefly because we.do not know what
subjects to leave out of our programs. “Four academic, years and one o
full summer’s work are required of all students for the bachelor’s de- -
gree. In addition to the school shopwork of the sophomore year, in
the case of mechanical and electrical engineers, we plan to put them
for 11 weeks during the secgi® or third summer into industrial plants.
One of our great problems is how to manage this summer’s work. We -
do not.want to put them into a shop and turn them logpse all summer
long on a Yathe or planer in just one place, and we are trying to find
out from people who have experience-how to handle this instruction
lmt the students may get a knowledge of men and of lmsx-

nitary engmeers wﬂl have ar equiv nlent nmount of work in
¥ing and in mines or in suitable industries, .
ez;ht;ve planned for the seniors that a fifth of the etndents’ time
be do to accounting and business law and management Those
courses will be given to our students by professors in the Harvard
Graduate School of Business Administration. We do not think:it is
enough, but so far it seems to bo about all we can give. We feel that'
the engineering students must have, first of all, a thoroughfwurse ih. :gu
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engineering. This work, with the summer work, will take about one- Xl
" tenth of the students’ four years. There is little specialization during

“the four years, but the fifth year may be wholly devoted to some spe-
cial field. o

We hope that such of our students as wish to combine engineering
and business administration will go to our school of busjness admin-
istration after they have comnpleted the engineering course. It is a
wonderful organization. In addition to its large and skilled statf
of permanent men, a large group of successful wien come in from
business and give instruction in their own life work. Such a com-
bination will take time, but if one.is to have both he must give suili-
cient time,

I have followed closely the courses in engineering administration
given in some places, and T do not approve of the courses uas they
are rally given, because four years is mot long enough, in my

p 1on, to cover the combined work., T hey are not courses in busi-
such as Prof. Follows has explained, but they are a sort of a
makeshift, a smattering of engineering and business. )

I would like to raise a definite question before I close and that is,
how to make a connection between the schools and the shops which
will give students the training which is required. We do not see
our way clear to adopt two weeks in and two weeks out, but.we do
want to make a first-class summer’s work.

. May I also indorse what one of the previous speakers exPressed?
T do not think that the English as it is taught in the best schools is
as good as we ought to have for our engmeermg students. We
ought to have all sorts of training in expression. We should not
turn over our students to dilettantes whose ghterest is chiefly literary
and who criticize chiefly from the standpoint of elegance. What we
need for our students is live teachers of English who will stay with
them day in and day out, throughout their college career. Every
article that is written should be scrutinized by teachers who are
-expert in this matter of English. Occasionally the older teachers

+  of ergineering may be depended upon to do_this; but in general
overyt.hmg a student produces, written or spoken, throughout his
. four-year course ought to be criticized from the standpoint of ex-
pression by some one whose business it is to d6 so. I do not believe
a student can be taught to write English in three hours a week for
one or two years, or even three years of his course. Teach him all
the time. :
Chairman Pratr. 1 would like, if Dean Turneaurs, of the College'
of Engmeenng of the Umversxty of Wlsconsm, is present to have
&/ him. give us a few words.
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~ Mr. Tuenesure. Mr. Chairman, Ladies, and Gentlemen, our fac- -
ulty is approaching this subfject from a standpoint about as follows:
As every one knows, who is a teacher, there is a vast number of
things that can be taught in college, not alone irf engineering, but
in business, law, and almost every other branch. The problem is
what does it pay to teach in college for a period of akout four years?
y We know we can not turn out finished engineers. We can turn out
men who, presumably, at the end of four years, are capable of.be-
coming engineers. We can give them the fundaumentals. ,We can
give them some of the A B C’s of engineering so that they will not
feel perfectly green when they go into a particular branch of work.
It seems to me we can do the same sort of thing along the line of
business and commerce. Each year a larger proportion of grad-
uates is going into business closely related to engineering, and the
demand is upon us to fit those young men in such a way that when
they go out into practice they can fill a subordinate position in those

lines more effectively than they can at the present time.

In many cases voung engineers would find excellent openings in g

" the business side of engiheering, but, being alinost wholly ignorant

of the A B C’s of business, they hesitate to tackle that phase of the

profession. _
It 15 our idea th‘ﬁ*engmcering students should be given at least-tifo -
.. A B-C’s of business practice in the same sense that they are taught the
= . A B (s of gvil, mechanical, and electrical engineering. Our alumni,
many of whom are in business practice closely related to engineering,
have’urged upon us the desirability of introducing into the courses a
# comparatively small amount of business practice. T think most of
ny will agree that fundamental courses in economics are essential to
engineers; but I believe that some applied work in business practice
should also be introducgd to a limited extent, primarily for the pur-
pose of opening the Jobr wider for engineering graduates in the field
of business engine€ring. Beyond this point we have not gone very
fur. Perhaps wo will not go very far. We look upon this general
subject about as we look upon such u branch as telephone engineer- .
ing. We do not think it would be worth while or economical to teach
a large amount of telephone .engineering in four years. Business
practice is a specialized branch, and a large amount of time can not
be afforded such specialized branches in four years. .
Chairman Prarr. Will Mr. Howard B. Shaw, in charge of the
Doherty Training Schools, givg s a few words? T am sure his view-
point on this fopic should” I;Je of interest. '
Mr. Suaw. I hdve not prepared any definite discussion. I came
rather for information, because I have been out of touch for six
years and havénot kept up with what the engiﬁ_ggring schools have
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been doing exceprwe$ come in touch with them by getting gradu-
ates from them. . ' a
I have tharge of the Doherty Training Schools. We have in the
: last 14 years employed about 400 engineering graduates and at-
¢ tempted to work them %%y the utility business, We find, gener-
ally. that their training in engineering, strictly technical work, is
sufficient wherever we get them, with the possible exception that
chemistry is not welded into engineering- courses the way physics is,
Chemistry, generally. except in chemical engineering courses, is given
as one subject in the freshman year, and the remainder of the
course the students proceed to forget about it Some of our work de-
pends largely on chemistry, such.as gas engineering; and in recent
years we have gotten into the oil business, and chemistry is neces-,
sary in some phases of the oil business or for engineering connected
with the oil business. - ~ ° ’

In general, we have fotind the students kngw ljttle of organization’

work. In generak we find difficulty in interesying graduates in the
oil business when we get them from the schools. After‘];gey'l'mve
been with us two or three months, 1t is hard for us to Keep them
from going into the oil business, whether they Mave been trained as
elactriceel, mining, mechanical, or civil engineers. .
. Recently we made a study of a few engineering schools where we'
could determine classification of graduates as to employment. and
we found that approximately 75 per cent of engineering graduates
were employed with organization$; a larger proportion with organ-
izations which were operating as compared with manufacturing—
that is, organizations like utilities, railroads, ete.

We think that some attention ought to be given by engineering
schools and engineering educators to-the question of where their
graduates go after they get through with them and what they will
be called on to do. '

I venture to say that-over 90 per cent of the engincering gradu-
ates would be benefited if they had some of the principles of bugi-
ness as well as economics whild they are in school. Most of our
work consists in teaching them or giving them, rather, the oppor- -

. tunity to learn the means and methods of organization.

Mr. MagseaLL. I hope it may be pertinent if I refer for just a
few minutes to something that I have done in North Carolina in,
‘the last three years along educational lines connected with business’:
in the school there. o - « *

Our work, so to speak, was in a local field, After getting under-
ground sewerage, filtered water, and proper sanitary conditions, we

pr

. tried to mark a new line in the method of training children there
- ;i to take the full courses. We tried to train the body so as to make .
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built & public schog}. They had nothing Jike it in the State. We =
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the mind better. We taught domestic science and manual trammg
We would call in the chemists and engineers for an hour or so. We
would also invite a fellow engineer, engaged in some practical busi-
ness, and who lived there, to talk to the whole class. The chemists
and engineers were not & permanent part of the faculty, but they
gave the students something that made them more practical when
they graduated. It will be granted, I think, that they will-make
better engineers or chemists or whatever they intend to be from the
introduction of this practical work into the public school .system,
and it is worth going far to sec the actual results accomplished.

Chairman Prarr. That is an exceedingly interesting illustration
that has-just been called to our notice.

There are, however, four sessions to this conference, and I want
to bring the discussivn of this first session back as closely to the
.. topic as T can. The tOp]C is “ Businegs training for the engineer,” /
whether or not thefe gmeer as an engineer should receive a greater
degree of businesq training than has been the custom in the past.

. Tt is not that we 4re going to make business men out of engineers
primarily, but it ¥ that the engineer, in prosecuting engineering
science and practice in the broadest possible manner, should be in
position to deal with business problems as they arise and to direct
them. '

I should like very much to hear from Prof. Jenks, of the New
York University. if he is presgnt this morning.

Mr. Jexks. I had not thought of speaking at all this morning.
I have only a word to say along the lines suggested by the chair-
man at this moment.

I had supposed that the purpose of the conference was not to -
train- business men .who do certain engineering work, but was to
see how engineers might get some capacity and experience and
ability by handling business pnoblems that come to them inci-
dentally in their work as engipeers.

I have only a qnggeehon or two\o make, because T understand
that we are discussing this question from the point of vigw of
teaching in an institution, and that suggestion is regarding the
teacher and the way in which the teacher shall himself npprotwh
the problem. |

May I comment, for example, on one or two things thadghave
n.]ready been said with referente to the teaching of English? I
am in most hearty accord with the speaker who suggested that if
our engineers are going to express themselves properly they must.
have & good deal of English practice all through their course. I
believe it is possible in our engineering schools to make the courses
in Enghsh much more practlcal than they are now. For mstanee,
if we entltle the course in Enghsh “ busmess Enghs.h " aaas the
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case in some institutions, it will focus the attention of the teacher
himself upon the fact that he is not primarily to interest his students
in Janh Austen or in Fielding and in the niceties of English literary
criticism, but that he is to teach them primarily to write a straight.
forward business letter, u sales letter, a letter that will have to do
with practice in connection with btisiness. -

The same thing would be trpe also with reference to any course
we might have. Take, for iu»!ﬁnoe, public speaking.® In ulmost all
of gur institutions now there is an opportunity for the engifieering
students to have at any rate a short course in public speaking.
That does not mean that the nien must be made polished orators.
1t does mean that a man shonld be taught so to express himself that
he can be concise and come directly to the point in a five-minute
talk. In many of our institutions that kind of work is now dons
in a department of public speaking.

et e take just one other illustration as to the practical end of
the work. 1 maZ‘r]mps speak from my own experience herc,

~my

becnuse I have beegfl teacher for many years. I remember that in
one of my graduig classes some years ago there happened to
come up & problem in connection with the Philippine currency situa-
tion which at that éinie wis in a troublous, parlous state. Somao
special problem was troubling the Government in Washington. My
attention had been called to the question, and T thought it would be
very useful to put that problem before the class. I said, “Here is
a problem,” and I explained to them what the situation was in the
Philippine Islands. “ What would you recommend the Govermment
to do? That is your next lesson assignment. I wish you to submit
a rather detailed report. Morcover, if you say anything that is good
for nnything, I will make it a recommendation to the Government.
1t may be that some of you may so develop your statesmanlike ideas
as to help the Government, because this is a troublesome problem.”
1 had some very interesting suggestions a few days later. The most
interesting thing, however, was that probably the best man I had
in the class, a man who had been appointed on account of the bril-
liancy of his scholarship in other institutions. said to me a wock or
two later: '

1 sfudied economics a8 an undergraduate for three years. I taught cconomies

for two years. I came into your class a few weeks ago, and the first thme it
ever occurred to me that economicx had nnything to do with practienl everyday

" lving was when you put that problem up to the class, *

Economics ¥ the science of business. I think the teachers can help

* the situation very mwuch, not only along any one of these lines, but

along all of the different lines. I”think that so far as possible we
should give courses in business manngement, business organization,
salesmanship, and all of those topics,but, first of all, we should im-

"
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prove our own mental attitude as teachers, véalizing that we arve fit-
ting those men for life.

Chairman Pratr. T happen to. know that at Yale University they
have just consunimnated 2 rather rudicul plan of reorganization, both
in the administrative and educatioral activitics of the university, and
the scientifie department has boen very definitely influenced by these
reorganization plans, .

I notice that we have with us this morning Prof. Tracy, Lead of
the civil engineering department und also chairman of the engincer-
ing committee of the scientific department of Yale. The subject of
the amount of economics which can be introduced into the engineer-
ing courses, including civil, mechanical, electrical, and mining engi-
neering courses and other scientific courses, as carried on at New -
Haven, has had a great deal of attention. As the curricula which
have now, I believe, been established for the forthcoming years have
been made the subject of a very real study from this point of view,
T.would be very glad if Prof. Tracy would say somethmg to us in
that connection.

Mr. Tracy. Mr. Chairman und Gentlenien, it is true, as the chair-
man has stated, that we have just been through the throes of reor-
ganization in the transition from a three-year to a four-year course.
Our committee on engineering has been wrestling for some months -
with this problem. We started by asking ourselves the question,
“what is the kind of work that an engineer really doas?”

Wo felt that there were really three kinds of work—designing, con-
struction, and operation. We said to ourselves that the last two of
these really require some business truining.  Then wo asked ourselves,
“how can we introduce the elements of business training into a curri-
culuin that is already overcrowded?” We thought we could do it in
two ways, by the addition of certain elementary courses in businesy
and by the‘broadenmg of some of the technical courses alread) glvon

To gnm time for the addition of elementzuy courses 1

especially such as those in bridge drafting, railroud curves, agd
other specialized courses, and thus gain a little time for the intr
duction of courses in economics, in accounting—taken in a broa
sense—in husiness and finance. Wae felt also that the professors of
engineering could bring into the courses which they were already -
teaching something of the business conceptions which the student
should have to carry on work peltammg to construction, operatlon,
and other business phases of engineering work. . ,

Then came the problem of getting teachers for business courses.
We. can, of course, get from our other. departments most of these
teachers, but in uddmon we shall follow out the plan whlch We have
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_already in operation in our technical courses, that is, the p]an of

®  calling in experts from outside: but when we call these experts in we

do not ask them to come and merely lecture to.the students; we ask

them to give conference courses. These are courses which are worked

out by the men outside of the school in cooperation with the men

on the facuity. , When these outside men come they sit down with

the students and, instead of giving lectures, they talk with them in-

formally and discuss these sub)ects for two hours or more, giving the
students the benefit of their experience.

These are some of the suggestions which perhaps we can offer

- from our own experience, but I speak of them rather reluctantly, be-
cause they seem rather inadequate and because we ourselves are puz:
zled as to just how to proceed. We are simply feeling our way in
the development of these courses. We feel, morcover, much.as Prof.

" Hughes does, that if a student desires to specialize in a business
training, he should take at least one yecar of graduate study in a busi-.
ness administration course,

Chairman Prartr. Would Dean McCaustland, of the Faculty of
Engineering, University of Missouri, say a few words to us?

Mr. McCaustraxp. I am very glad to be called at the end of this
discussion and-will try to get biack to the major topic, business train-
ing for the engineer. ' :

It is rather striking that from four institutions we have practically
the same report. I refer to the speakers from the State College of
Towa, from Wisconsin, from Yale, and from Harvard. After all,
our old courses in engineering, our old curricula, while they need re-
vision, are not, after all, entirely fossilized, but may be modified and
brougirt down to date. However, like all good things, change comes
slowly. °

The presentatlon of the work at the Carnegic Institute is a little
aside from the main questlon, as it appears to me, because that estab- |
lishes o specific curriculum in conunercial cngmoeung I have no
opinion on that curriculum at the present time, but in the matter of
the subject of business training for the engineer it seems to me our
best methoed is to build on what we already have. The last speaker,
froln Yale, touched upon the difficulty that every institution meets
when it attempts to get something new in the curriculum; that is,
“Js there room for it?™ In the old days when we found that we .
wanted to put something new in the curriculum, we just put it in. If
it was something new we believed it was something worth while,-and
we put it ip until we got so overcrowded that we had to stop. We.

~now meet the situation differeptly. We have almost come to the .
point where we are ready to remove some special engineering courses

S and: put in more fundamentdls. Iam not ready to go to the extent of .

' er, Mr. Mxller, who says that the fundamenta]s of engmeer- 0o

O

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

PROCEEDINGS OF THE CONFERENCE. 45

ing are English, good character, and physical training. Those are
good and necessary, but they do not cover the whole ground. We
have got to get some science in the course; and by cooperation with
the scientific departments, with mathematics, with business and ne-
chanies which are treated on a scientific basis we are able to make
room for some other work.

1 was interested in a remark that Dean Shaw made on the floor
here to-day as to-the need for more chemistry. I agree with him,
but it is & very difficult thing to deterrhine just what are the essen-
tials of engineering training. We will all agree on n certain amount
of mathematics, drawing, and so forth, but %hen we get be) ond these
we appear a Jittle hazy as to what are the fundamentals in engineer-
ing. But I do see agnarked tendency on the part'of @achers of engi-
neering to be more ready to give up some of the highly specialized
courses for which they are responsible and-thus make way for moro
clementary work. Sometimes the same result is reached by a com-
bination of courses, as, for instamce, a the field of structural engi-
neering. Instead of having a course in higher strueture} relating to
bridges and a course in masonry structures and a course in concrete
structures and a course in mil} buildihgs, and various other courses .’
of the same. sort, they get together, boil it down and give a single
course in structures. T was interested to note in the Inst issue of the
bulletin that soneone mentioned this method as a desirable modi-
fication: - Tt is already accomplished in some schools.

Therefore, it scems to me that the procedure for the members of
an engineering faculty is this: Carefully scrutinize all courses in the
curricula and keep them redtricted to ossentials; train the students
in English, in drawing, in the sciences, in economics, and if there
1s any room left, put in some of the special engineering courses. It
does not appear to me to be at all impossible to follow very definitely
the program of dividing a curriculum into a preparation for design-
ing, for construction, and for operation. As Mr. Miller pointed out,
students should go on after some practice with what may be called
postgraduate work. This may be highly specialized and technical.

Mr. HAkrisoN. There is one point in regard to tliis matter which
it seems to me that educators and practical engineers are apt to over-
look. The point to which I refer is the training of the young men
who come to our colleges in “ polished mannors and fine sense.” Nor,_
as: .f&r as I know, is there anything done in our colleges to aid in
training young engineers to meet other men or to so mold and
adjust the personality of these young men that they will go out with -

. A knowledge of diplomatic approach,.politeness, and courtesy.. Yet

these are very important factors in transacting business and are as
readily taught as physics, economics, or algebra,
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The speaker worked for 10 years beyond the confines of the United
States and the ‘one thing that impressed him possibly ;more than
anything else was the courtesy with which foreign engihesrs attack
the problems with which they deal. There is absolutely no rough-
ness, NO unnecessary aggressiveness, no tendency- to make a show of
force. On the other hand, the American engineer is quite apt to
start into a proposition in a good deal the same fashion that a sec-
tion foreman drives into an unruly gang—plenty of use of the pick
bhandle and no thought of sore heads if only results can be obtained.
This directness is greatly to the misfortune of American engineers
in their efforts to engage in business affairs, but -it is to be traced
not to any deficiencies in personal character or temperament, but to
the fact that American colleges of engineering have quite- generally
permitted their student bodies to develop a concept of engineering
which, while these men are in college, expresses itself in high'top

“boots, rough wool shirts and rugged manners, and in later years in

a brusqueness which is hardly an asset to any man who desires to

...succeed in a business career.

"1 feel that something should be done in our colleges to teach young
men at least the elementary rules of politeness, courtesy, and a
gracious manner. Some will object that such learning should be self-
acquired, but it is the speaker’s belief that there is no field of knowl-
edge which can not be better and more quickly grasped under, the
guidance of good: instructors than it ean by self-training. Indeed,
our whole educational system is-based on this assumption, particu-
larly as applied to the training of the young. T, therefore, see no
reason for objecting to a statement that no matter how courteous a
man’s intentions may be, good training under good instructors will
always serve to make the expression of that courtesy more effective
and its possession more of an asset. .

Mr. Raxporpeii. For some 25 years I have been teaching business
engineering to engineers and have tried various and sundry methods.
The difficulty which has bothered me most was that there wers some
men, quite a number in fact, into whose head it was almost impossible
to get an economic or business idea. Several whom I worked over

.very carefully and took special pains to make it clear to them have

not yet, after 10 or 15 years in the:world, grasped the fundamental
businees principles; they seemed to be wholly unable to look at things
that way. Others found it easy. In one case.a young man scomed
to have a much cleaver grasp of the subjects than I did, and from
him I learned a good deal. I found he was a book agent, making his
living by selling books in the summer. A large number of the gradu-
ates told me that, their success was due almost ex_qmsively to what
courd®&  w >
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One specific instance was typical of quite a number of others.
One young man could barely pass his.examinations on other sub-
jects; in fact, I am not yet sure that he really graduated, although
he got his diploma. When he came to me for advice I outlined the

" business proposition and advised him to go in with a contractor. I
understand he is now worth several hundred thousand dollars, which
he has made in this line of business. '

One man made his class near the top and the other barely scratched
through. The first man is barely making a living, while the other
mun is well off and manager of a large plant. _

Just what is the fundaminental difference in these cases 1 am un-

.. uable to say. At present everything points to the difference in
mental nake-up. A man snited for business is one who does not
readily grasp new things but does the sume thing over and over as a
duplicating machine. A man suitable for engineering .is one who
normally does a thing in a new way and does not follow’ beaten
trails. My own view is that there is a fundamental difference here
which must be recognized in our educational schemes, and "the
failure to recognize this is to-day producing untold misery and the
loss of millions of money.

The writer lias attempted to differentiate his men in this way and
has inade it a rule for years not to recommend a man for executive
or business positio%.q whose grade is over 95 and seldom to recom-
mend him when his grade is over 90. The ordinary academic pro-
cesses are utterly unable to differentiate between theso two types
of men. Isucceeded in my cluss work in differentiating in my own
mind and could classify them quite accurately, but was wholly un-
able to -differentiate them on the records of the institution.

There is another thought which I think should be considered very
carefully: DBusiness is defined as an occupation which concerns
itself with the details of trade; economics as the art of production,
preserving, and distribution of wealth, s the purpose of this meet-
ing for business training or training in-economics$ :

. My own experience in handling these subjects in the classroom
unquestionably points to the fact that the fundumentals of business
training, such as hookkeeping, etc., can be taught in the classroom in
a relatively short time. It would be impracticable of course to teach
all the detail processes, principles, and inethods of all the different
trades or industries. Economics can best be taught in the class-
room and should form an integral part of the subjects of instruction.
Our engineering institutions are now contenting themselves with

teaching the structural side only, whereas, the economic side is al-

ways of more importance to the gradugte and ig usually much more .

dificult to teach.
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As an illustration of the last point made, we may take the design
of a cylinder head for a steam engine. The structural methods are
telatively simple and can be casily taught, but a different class
of cylinder head would be designed for a man-of-war-where every
pound must be put in guns and armor; a freighter where every
pound must be put in cargo; a locomotivé where we wish welght for
freight <ervice and boiler capacity for passenger service, or_a sta-
tionary engine where the weight hag little value other than the cost
of the cast iron, or an aeroplune where every possible consideration
must be given to the saving of weight. The saving of a pound of
metal in each one of these cases hat a different value and the design
must be guided accordingly. This is but an illastration of one of the
many methods in which economics can be taught, and the writer
has in many cases handled his entire subject from the economic
standpoint, making the structural merely a side issue. In his own
practice he has found that economiecs was always.a primary consid-

Zeration and the structural, secondary in a large degree.

It is questionable if a large number of our engineering teachers.
are not so unfamiliar with engineering practice as to make them in-
¢ompetent to teach economics as above defined.
~ Mr. Sxow. T donot know whether engineering subjects should be
added to the curricula of schools of commerce. * At the moment it is
rather hard to sece how any engineering courses save those of the
most gencrakand descriptive nature could be thus added with much
net profit. But this part of the problem is left for those most com- °
petent to consider it. : . . O

I do feel strongly that some basic commercial subjects should be
added to the curricula of engiiteering schools, Engineers are the
.greatest direct spenders in the world; and aside*from timeliness, and .
the broadening influence of such studies, from a technical viewpoint
1t seems desirable that engineering students should lenrn more about
commercial matters than they do. The value of such addition to
the engineering curriculum is admitted. The question arises ns to.
ways and means, ' . ' . '

The present suggestions are not the only ones we have recently _
received. Others have come to us from other sources. Most of these
suggestions are good, but all are impossible; and as a matter of fact *)
an. underlying problem at this formative moment is noteso much
what to add to the engineering curriculum, as what to remove

~ from it. ‘ L 4 o '

Let us consider the situation from three standpoints, i. e., the -
curriculum, the teaching staff, and  time. I o
Curriculum.~I think that engineering colleges: as a whole are
‘about to separate .quite completely from colleges of liberal arts, of
n- -
Dt e B SR n SEh
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gineering faculty—wjll soen be as free to express itself as faculties
‘of law and medicine are now. But as yet we ure too near the time
when our curricula were designed and gmded by liberal arts colleges
to think independently. Even those engineering colleges which
stand most alone show the influence of the liberal arts college wlmh
prc\mled when they were organized. We are told that our en-
gineering curriculum [)l()(]ll((‘b narrow men at the very time when
we are depuuhn«r upon the so-called culture subjects of the liberal
arts college to give breadth. Tt seems hard to convey the thought
that some subjects not. now taught may have as great a blmdenmg
influence as some which are,

~ The consensus of opinion seems to continue to favor four-year
courses, <o that if we are to take advantage of any of the sugges-
tions whicli appeal to us so greatly, we must remove sone existing

“subjects entirely. or else cut down oth/ms at the top which have been
carried too far, or both. . This seems’obvious, yet when we endeavor
to carry it into effect wé meet with trouble. I believe that the time
is- not distant when Z/aison will have a meaning in engmecrmg
faculties which it now has in the Army. Then, the engineering
curriculum will be more in the nature of a chemiical combination,
and less the mechanical mivture which it now is.  In the college of

ts each subject stands comparatively alone. It is a question.

‘.\Lther much which we have failed to accomplish hasmnot been due to
the fact that we have followed the college of arts in this matter
unduly. ’

Teaching staff—We all adnnt that the way a subject is taught
may be as iimportant as the subject itself. We are all trying to se-
cure something more than teachers. We are looking for adjustable,
broad-gauge, friendly, sympathetic, and humané teachers, men who
ar¢ chardeter builders as Well as intelject, molders, and we are glad
that we succeed in finding as many of these men as we do.

Time—Some believe that the average enginecring student may
be injured by carrying his “book work” beyond a certain point.
We can not yet know whether the future engineering course will
be completed in foyr years"es.infive. ~ It scems, certain that it Wil
not go much beyond five years, but even this longer term would be -
insufficient for all of the resultsswe would like to sccure. We have

. been asked to add to our subject matter, and at the same time have
. a feeling that our men are now too old when they are graduated.

b "The definite suggestipn is offered that while we are doing so
.\ much to increase our cfficicncy at the top, we nmy be omitting some
\duty at the bottom.  And the question arises as to whether we will

reasonably meet our duty to our students without looking further

lpto the _preparation these students receive before they come. to us.
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Why should the studies we are maklug, t,he improvement we hope
for be limited to the term for which we are more directly respon-
sible! How many of us are satisfied with the time economy which
prevails in and the general results obtained by the courses intended
to prepare men for that part of their training for which we are
responsible? T realize what it means tqrsuggest carrying our in-
vestigation down into the preparatory schools, yet I venture to

make it. If the efficiency which will shortly prevail in typical . -

American engineering colleges could be made to extend down through
the preparatory schools, how many of our problems would be solved?

Chairman Prarr. Our time is coming pretty. near to an end; in
fact, we have gone by our hour.

Before closing there is just one thing I would like to hear from
Dean McCaustland, if he will be good enough to give expression to
it. I think the dean has made a very excellent presentation of the
problem which is confronting every engineering faculty. No one
who has the love of engineering and its best interests at heart is
prepared for one moment to sacrifice what mlght be termed pure
engineering for commercial ends, nor is it necessary to do so. ' Every-

one, however, recognizes that among the‘large number of young men’

who go threugh our educatidnal institutions from year to year there
is a great diversity of character and of purpose, and that the course
which is going to develop one type of man with one purpose cer-
tainly will not develop another type of man with another pur-

- pose. Probably the deans of our engineering schools at large would
consider themselves unworthy of their vocations and responsible
posmons if they did not hold t¢ the idea that they are there t3 teach
engineering in its_highest fo

Acceptmg that, gerhaps, as u fair premise, we then agree that the
engmeer would* flmctlon more thoroughly and effectively if he could,
in his course of trammg. get a better appreciation of economics and
of their relations to the. business and undertakings with which he
is to be associated. {

The proposmoﬁ has been made at an earlier wnferenw that,
working toward such ends, it would be desirable, if practlcable,
"devote 12 t6 48 semester, hours to the subjects of general economics,
qost accounting, busingéslorganization, business law, ete. I presume
there is practically ng course in the land to-day that does not devote
a certain number of/hours to thosé subjects, to one or all of them.
At the last confbrence it appeared that, as far as we were then

" advised, there was only one .college which approached that schedule,
" although there may be others. The dean- of the Pennsylvania State

College, I believe, showed ‘that h. did then have 12 semester hours
devoted to. thoee sub]ects, and felt that he had gone pnetty well to-

-
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ward t,he practicable limit without swcnhcmg things which he re-
garded as fundamental to engineering. .
Have you, Dean McCaustland, tried to make a quantitative analysis
of this project? Have you thought of it in te’ms of semester hours?.
In other words, do you believe it is pessible to devote from 12 to
L 18 semester hours to those subjects without making an unwise sacri-
fice of other subjects?
Mr. McCaustLanp. Our faculty has been considering the ques-
tion for some time before this matter was brought up by the Bureau
. of Education, and at our last meetmg it was decided that we would
find very. httle dificulty in raising it from 12 to 15 hours in ‘the

curriculum.
Chairman Peatr. That is very interesting and, I thi very en-
coursging. \

Gentlemen, we have three other sessions and I think we should
not.attempt to go too far in this session. Unless someone desires to
say something more I will declare the conference in recess until 2.30
o’clock this afternoon. ° .




AFTERNOON SESSION,
" Prof. J. W. Jenks, of New York University, presiding.

Chairman JENgs. The time for calling the meeting to order
has already passed. Dr. Swiggett has received afnotice from the
chairman of this afternoon, Mr. Hurley, that, owing to public
business, it will be impossible for him to be present with us and to

‘({)reside. In consequence, Dr. Swiggett has honored me by asking me
to call the names of those who are to speak this afternoon.

It is perhaps well, also, for us to keep in mind before the first
addresses are made that the topic of the afternoon has a somewhat
different viewpoint from thé topicof the morning: so that-as the
various listeners are preparing to criticize severely the speakers of
the afternoon, they might well note that.

This morning the topic was “Business training for the engineer.”
We were supposed to be looking at the question from the view-
point of the engineer and the advisability of getting a certain amount
of-business training for him as an engineer. ~

The topic for this afternoon, you will note, is “Engincering train-
ing for commercial enterprises,” and the point of view is that of
the business man. We should, then, look at it from that view-
point and see how well equipped a person with engineering training
would be to undertake an important commercial enterprise. That,
I am informed by the maker of thé program. is the essentianl dif-
ference between the two topics. -

The first speaker this afternoon is Mr. Walter Rautenstrauch,

¢ professor of mechanical engincering, Columbia University.

ENGINEERING TRAINING FOR COMMERCIAL ENTERPR!SEQ.T

By WALTER RAUTENSTRAUCH,
Professor of Mecchanical Engincering, Columbla Unfversity.

®

e As our chatrman has very clearly brought out, there ape two siib=
" jects befpre us to-day—the blsiness training desirable for men who
are to enter the engineering professions, and the kind of engincering
instruefion which should be given to those who contemplate entering

. PUFrommercial enterprises, such as manufacturing or public sérviee.

I think thére- are two distinct fields contemplated by these sub-
jects,and if I may I would like to bring out some points which occur
to me in'reference to the first topic which was discussed this morning.

o
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keep charges, That js the engineer’s problemn; and it s

I feel that there is a distinct need® and there will continue to be a
distinct need for professional engineers—mechanical, electrical, civil
and sanitary. I think it is a “mistake to train these men for man-
agerial positions. T think a mistake is likely to bexmade in some
institutions in forgetting that there is always a demand for the dis-
tinctly professional type of mechanical and clectrical engineer. The
successful practice of any branch of engineering demands, however,
a certain viewpoint which may be termed the business viewpoint or
commercial viewpoint, and therefosg the student should be - taught
the practice of his profession with a view to the econonic significance
of the things which he does. It would seem, therefore, that any
business training for engineers requires not additions to the curri-

culum, but, as one speaker brought out very clearly this morning, .

it requires the teaching of economics in every engineering subject; in
other words, it requires the economics or business or commercial point
of view. - _ -

When a commercial enterprise is reorganized in order to.put it
on a more substantial business footing, that reorganization very
rarely -consists in any addition to the existing organization, but
rather consists in an entire regrouping, in the creation of a different
point of view, in the occupation of new ground; and so it occurs to
me that if there is-any revision in engineering instruction desired,
that revision must take that form. :

We can not hqpe to turn out men who understand the commercial
point of view in engineering practice by giving them certain courses
in business practice, but rather the economic theories underlying
engineering procedure must be taught in the courses themselves,

By way of illustration, take the subject of pattern meking which
is taught to our students in mechanical and electrical engineering.
We very often find that that instruction consists in teaching the stu-
dent how to acquire a cerfain amount of technique in manipulating

tools to make wooden or metal patterns. How much more valuable

it would be, and how much more to the point, if it were taught
that patterns are made in a Wiety of ways and the ‘way in which
patterns are designed and constructed depends upon conditions of
use in manufacture and the.maximum return which can be gotten out
of the investment in the pattern and equipment. )

The same situation obtains in the problem of bridge design. -
“Many of the courses of instruction in bridge design and strudtures

are very excellent so far as technique is concerned, and the students
learn a great deal. What the engineer has to do is to determine
what type of structure should be erected in this particular place or
in that particulay place with minimum investment and min
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that when you introduce that kind of viewpoint in' the course of
bridge designing we are giving the kind of business training which
an engineer 8hould have. .

The same thing arises in the subject of machine design. A great
many good courses in machine design are being given, but not always
from the viewpoint of the economic adaptability of the machine to
produce goods. A machire is built to sell, and it is purely a coni-
mercial enterprise, and its success does not .depend so much on
the question of stress analysis as to whether or not it}[s)an‘economicul' :
propositien for one to have. It seems to me that wMen that point of
view is introduced in our courses of instruction we will be naking
rapid strides toward getting the kind of business training which an

~ engineer should have,

There are several obstacles in the way of a universal introduction
of this sort of instruction in all of our engineering schools, and one
of the chief of these difficulties is the man power difficulty. I have -
not very much sympathy with paper work. As I was telling Prof,

* Jenks this morning, one of the instructions that T like to give a man
who has something to do for me is to go ahead and do it and not
give me & report about it. I don’t like reports; I don’t want
reports. I wunt the thing done. We are so much inclined, I think,
each one of us—it is quite a common feeling—to think that the
definition of a problem is its solution. I think we are all more or
less constituted that way. A~ ' .

One of the big problems is man power, td"get the right kind of
men. I do not care whether you give eight hours to economics or
three hours to economics oy two hours to banking; if you get the
right kind of power behind the courses of instruction and the right
point of view and the men who can impress the student with the
proper point of view and develop the character of the man, you are

_ making all proper strides toward the development of good engincers.
. The problem can not be solved very rapidly because of the eco-
nomic pressure of our educational institutions. I was talking with
t gentleman not very long ago with regard to the results being
attained in one of our Government departments which is supposed
- to carry out'a certain amount of research work, and we both agreed
that the results coming from this department were not as satisfactory
as they should be; and after discussing the various phases of the
problem someone I think very aptly put his finge¥ on it. -He said,
“They are paying $1,800 for the men who are doing that work and
they are getting $1,800 results.” ’ o
There, I think, gentlemen, is one of onr chief problems. Weé are
‘hoping to engage men at $2,500 and $3,000 a year, pérhaps more
5 and perhaps less, to. present these broad viewpoints, to do these
= ,things, to train -our men to -4 proper’ conception of' engine .ri@n_g
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practice, when the commercial houses will pay them $10,000, $15.000,
and $20,000 a year. Until we get to the point where we can pay
these salaries we are not gomg to get. the men.
Unfortinately, engineering schools are labormg’wnh a difficulty
which the medical and law scheols do not seem to encounter. An
engineer has to sell his proposition. It is a selling game. You go
to a physician, and the physician writes you a prescription. You do
not ask him questions. ~ You may inquire in a general sort of way, but,
with absolute confidence in what he hgs written, you go to a drug
store and get your prescription filled and take the medicine. You
go to a lawyer in very much the same spirit and follow his advice. .
The engineer has entirely different prob to solve. He has to

- meet 2 board of directors and explain to them all the fine points in- -
volved in his idea, in his report, and he has to convince them that
what he has is an economical proposition and one -in which they
should invest. That is the peculiar thing about the engineering
"profession as a practice; and from the educational point of view

it has the same peculiarities. .
Our second topic, the one which we are considering this afternoon,
1> concerned with engineering training for the business sxecutive.

We have had commercial colleges for a numbergof Jyears; in fact,
I think since 1875 the commercial college has been an institution
recognized us capable of training men for commercial enterprises.
Enginecrs have been trained for professional practice for quite a
period of years. Now we begin to realize that there is a great middle
ground to be occupied, that ground’ which encompasses both engi-

neering problems and commercial problems. We are beginning to -
realize that those in control of commercial enterprises, particularly
the productive enterprises, manufacturing, must have a knowledge
of the things they purpose to control. Quite a simple matter when
you think of it, but it has taken us a long time to get around to it.
We would not put a man in chsvge of a hospital unless he knew
something about medicine and sanitation; yet we very often find
that the men in charge of our large productive institutions, our
manufacturing institutions, have come up from the sales organiza-
tion because they have been prominently identified with that phase
of the business which stands out very clearly as the money-ms.xmg
side. A man having been successful in organization of sales is very
.often made tho head of a manufacturing institution, and guite
successfully so. But even though he has made s suécess, that nec-
essarily does not deny the fact that he'would be & very much better
manager, that he would be very ‘much better fitted to oontrol the

institution if he knew the technical side of the busipess. - _
So I would take it that the managenal talent which is demanded
'jm ~our ‘commercial enterprises.is,that- managemlﬁg‘talent which - i
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able to appreciate the technical processes upon which the industry is
founded. The manager must deal successfully with those in im-
mediate charge of the processes; be acquainted with the commercial
and econoniic side of business affairs, so that he is able to understand
a balanc> and income sheet and be able to understand the significance
of certain items there as to the general conduct of the business. I
would say. also, that he should be very well informed on social and
labor problems, because, as we know to-day; that is one of our
big problems. It seems to me that any course of instruction that
is designed to train men for managerial positions must occupy this
ground, must encompasg this group of subjects;

Moreover. there is that factor, that aspect of the-problem whiclr~ -
somehow is very difficult to formulate in any regular course of
instruction. It can not be. defined except perhaps on the bakis of
<haracter. But there is that thing which enables 2 man to get, others
to work together. That, by far, is the biggest factor in management.
A man may not be well informed on technical problems or economic
and comunercial problems, but his success may be quite large be- -
cause of the fact that he can inspire-the confidence of others and
get them to work with him. That-aan not be taught very well ex-
cept as men may come in‘contact. with real souls and spirits in the-
university and get from them not by formal instruction, but simply
by contact and living with them and being with them, that thing
which will develop within themselves that spirit and attitude toward
mankind. And that, it seems to e, is one of our big factors.

This seems to be a sort of experience meeting. Several this-
morning have referred to what has been done in different institutions,
and so, while I had not contemplated calling attention to this, it oc-
curred to me that perhaps it might be valuable to refer to what is
contemplated at Columbia University in the training of men for
managerial positions. : '

Columbia University some years ago established. its engineering
school on a graduate basis. Three years of college training are re-
qiared for entrants to the engineering school, and the course of in-
struction. in the engineering school is of three years’ duration, so that
a man graduating from the high school will require six years for
graduation from the engineering school. ' -

It is a mistake to set this up as an ideal. It would be absolutely
foolish for every university in the country to come to a six-year

" basis. . I would not advocate it for one moment, but I believe there is
need for that sort of thing. I think perhaps one or two institutions
can establish a six-year course and can do soguite successfully, but
the great demand is going to be for the four-year course, without

g'« - doubt. : 2 g
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After having had three years in the college, in which the funda-
mental tobics of economics and physical georrraphy are dealt with,
s0 that thq man knows the sources of raw materials, a course in the
engineering¢hool which we purpose to give them under the super-
vision of a depeetment of manufacturing, will deal with these kinds
of problems. TRere will be two $ears of instruction in accounting.
I might remark by the way that I should be very pleased to have
this course incorporated in the minutes, so that each of vou, if you
care to, may study it in detail. But I will giveesome of them now.

A two years’ course in accounting will instruct a man in the

technique of accounting, and in it he will learn what kinds of

things are essential to account for and how the accounts should be
drawn up. I am more interested in that., Accountants are quite
numerous, There are quite a number of people who can deal with
a sinple account by keeping records on cards; but the man to find
is the man who can determine what km(]s of things are worth while
uccountmg for. .

" Perhaps that might be well illustrated by the story of a young man
who was engaged by a hotel corporation to draw up a system of
accounts, After some days of effort he presented his report to the
manager. The manager looks it over carefully, and the president
of the company remarked that he was much pleased because the
accounts went into great detail. but he szid, “ There is one very im-
portant account that I do not see; we can not run our business
without that.” The man was \‘exfy crestfallen, “You have not ac-

~counted,” the president said, “ for the beefsteaks per mouthful per.

guest "—which is just about as valuable in the hotel Lusiness as it
would be to you and me. .

The techgical foundation upon which this work is based has thls
principal feature. T believe that no course intending to train men,
particularly for the manufacturing industries; can succeed except
that it is well founded technically. I do not believe a man has any

business in manufacturing institutions unless he is thoroughly

grounded in the fundamentals of the technique upon which the manu-

facturing is based. T think it isa mistake to proceed from any other

standpoint.

So we have courses of instruction in machme design that proceed -

not wholly from the standpoint of stress analyses, but also from the

standpoint of economical manufacturing of the machine. Unless

the machine is designed properly, unless a series of machines is de-

. signed’ properly, the manufacturer can not conduct his business

oconomxcal]y So that machine design taught from that point of -
-view is the kind of machme desxgn, it seems to me, that should be :
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given to the mun who purposes to go into this kind of work. In fact,
I think it should be given to ull classes of engineering students.

I find that it is one of my big problems in the commercial enter-
prises with which I have been connected to start in the designing
room. The cost of manufacture is high becuuse the design has not
been properly conceived. : ’

We teach the subjects of metallurgy and enginecring problem<
from the stundpoint of therinodynamics. T do not mean the thermo-
dynuamics of a steam-engine cycle or gas-engine cyele, and all that
sort of thing, but T mean the problems of heat, the problems of
thermodynamics which arise in the carrying out of an industrial
process, We are devoting a considerable portion of our time to en-
gineering problems.

The other groups of subjects which stand out quite prominently
in this curriculum are the labor problems and problens of employ-
ment and management.  Quite fortunately we have at Columbia u
group of men in the school of business who have given considerable
attention to these problems and we ure able to draw on them for
instruction in this school without very much expense. That is one
advantage which a university has over a strictly technical school.
The problems of factory management, that is, what is ordinarily
called works managenent. are dealt ,with, ux is also factory con-
struction and cquipment. |

Then we purpose to devote a considerable portion of the time to
a group of subjects which all together may be termed manufactur-
ing processes. It is intended to take up such problems, if the stu-
dent is going to go into the wietal-working industrics, us the design
of dies and fixtures and those equipments which bear such intimato
relation to the economics of production,

I think our engineering schools are rather lax in that particular
phase of engineering work; so that by these means, by the toaching
of this particular group of subjects, technical, social, and commer-
cial, we purpose to train men who can enter successfully the manu-
facturing industries. .

I should be very pleased to have criticisms from any of you on

IS . O
#his outline and would be very glad to have your correspondence at.

any time you care to favor me with it.

In closing I want to emphasize a point I brought, out at the begin-
ning. I do not believe our interests should center in hours of in-
struction in this subject or that subject, but our interest should
center more in the proper aspects of the problem, the point from
which these problems should be attacked, first; and, second, tho kind

‘of men who should teach that. I think if we have those two prob-

lems solved, all these other details will take care of themselves. ,
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(The proposed courses which Mr. Ra requested to
liave incorporated in the record are as foljhrws:)

MANUFACTURING AND INDUSTRIAL ISNGINEERING.

Baxed on a three-yvear college course.
) -
FIBST YEAR.
winter gesson

. Hours.
Bus. 89. Economic History of United States. . . .. _____..____ 2-0
Jiw, 24, Princlples of aceounting. . ___.. ... e heeiii 20
Bus. 200, Principles and methods of statisties_______________.___.. 16
Rus. 51. I'rinciptes of money and bunking__. . eeaa 20
Ch. E. 161, Engineerlng and fuel chemistry___ . s . U8
Ch. 2. 181, Industrinl chemistry_ ... _____.l.. . - 30
Met. 133, Metallurgy of fron and steel_____._. R eeee 240
Phys. 149, Physleal Iaboratory _____________.___.. .. _._ _. 01
Mech, 108. Statles and dynamies_ .. ____ __ . .. I A |
'I‘otnl._-___-_________7__'_:___._______ S DRI |5 S 11
Spring sesslon ; g
Bus. 80, Econamic History of Unlted Stutes___. .. L . 2
Bus. 24, Princlples of accounting_____________ __.. Lol RE)
DBus. 210. Principles and methods of statlstion___ _ R B 1}
Bus. 154, Banking and foreign exchange ______ . e e 20
M.E. 102 Power _______________________.__ - . 10
M. K. 104. Machine elements ________________.__ . ___ - 44
Met. 158. Metallography . __________.__.__... e e el 03
Total . _.___ il .. 1515

Suinmer scsslon:'Manut‘ucturlng.—lC_h:ht weeks' service ax apprentice in a
well-organized factory. Directed study and report. -

BECOND YEAR.
Winter session
Bus. 235, Advanced accounting _____.___.___._. .
. Bus. 71, Business law __ 56
Ee. 105, Labor problems_________ . _____ .
C. 13, 155, Strength of materials____________
M. F. 120. Engineering thermodynamles__.___. .
M. E. 161. Mechanical laboratory____________. .. ... .
E. E. 101, Principles of electrlcal engineering_.________ .
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SECOND YEAR—continued.

Spring sesston: - Houre.
Bus. 26. Advanced accouwting.___________________________________ 2-0
Bus. 72. Buslness law________________ . ___________ . ________. 3-0
Bus. 46. Corporation finance.____ e € e 20
M. E. 121. Engincering thermodynamics_____ __________________._____ 20
M. E.162. Mechanical laboratory __________________________________ 3-0
M. E.124. Machine analysis_ . ______________ . _____.. 4-0
M. E. 172, Machine Qeslgn ____________________ . .______ L
E.E 118 D.C.laboratory_ .. ______________ o _______ 03

: Machine tools o _ .. 03
Total o e e e e e e e e 13410

Summer session: Manufacturing—Elght weeks' directed study and analysis
of productive methods in a well-organized factory. ’

THIRD YEAR.
Winter session:

Mech. Eng. 152, Factory management - __________________ [, 20
I'actory construction and equipment_________ < - 23
Mech. Eng. 167. Manufacturing processes_ ____________________-o___ G
Employment management__________________ ... 20
Analysis of ‘selected Industry_________________———.__ 2-6
Specifications and preparation of prodwtive methods____._.___———po-  1-G
Total e 15-15

« Spring session ;
Mech. Eng. 160, Factory management ______________________________ 2-0
Mech. Eng. 168, PFactory construction and equipment._ . ____-_____ 23
Manufacturing processes________________________________. - 6-0
EKmployment, management ___._____________________________ . P, 20
Analysis of selected industry_____ . ____________________ o ______ 2-4
Specifications- and preparations of productive methods__________—_.__ 1-6
L S 15-15

Chairman Jexxks. T recall a little conversation that 1 had a num-
ber of years ngo with a business manager which brought out. in a
most striking way the relative importance of men who were trained
in the human side of managing business and the technical man, a
point which I think ought to be brought out in the discussion very
fully. This man that I am speaking of was not a polished man;
he was not even a high-school graduate, but he did understand

human nature, and he was a very successful manager of a large
business. One day I happened to be speaking with hini about train-
ing for business, and he said; “The essential thing, ‘of course, is
to know men. It is very easy to hire a chemical epgineer. I can
get a man for three or four thousand dollars any time I want who
will solve any technical problem whatever; but to get a man who
knows men, who knows what a day’s work is and how to get that <
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day’s work out of men and still keep them good natured—there is
the problem.” Ie said, “I am hunting for that man all the time
and I have'not found just the man I want, yet.”

And he went on and gave me various illustrations, )

I was very much intercsted in what wus just said about ihe
human side of business problems, and 1 trust that the technical side
will be brought out a little bit later even more strongly, .

The next speaker of the afternoon is M. E. F. Du Brul, president
of the Pyro Clay Products Co.. of Cincinnati.

Mr. DuBruc. T am very much interested in the various ‘phases
that have been brought up in this conference because'I have had’
personal contact with all of them. T can apprecinte the teacher’s
phase, particularly that of a teacher in a college of commerce, be-
cause I conduct a colirse on industrial organization in u college of
commerce. It is just a sketchy. general course that bears rather
strongly on the engineering side of commerce. So that the teacher’s
point of view I can appreciate thoroughly. _

I can also appreciate the manufacturer’s point of view, because
that 1s the way I make my living. ' .

I can appreciate the student’s point of view from having had an
education that was more along connmercial lines than along en-
incering lines, although both of the industries that I am ‘manag-
g are engineering industries. One is a chemical industry, a fire-

" brick business, and the other a mechanical industry, munufuc'turil.lg,
specialized machines. -~

I haye been in very close contact with the technical school, be-
cause for «ix years I was a member of the board of directors of the -
University of Cincinnati and chairman of the engineering college
committee. ‘During that time the cooperative course was installed
there by Dean Schneider, and T am very proud of the fact that I

I had a good deal to do, from ithe inside of the board of directors,

with getting (hat course installed. : :

I took a course in law under a very good lawyer, who, later, he-
came chief justice of the Indiana supreme court. He told us as
students of law that there was one kind of law that we absolutely
had to have 9t our fingers’ ends, when we came to practi®e, and that
was the law’of evidence, because that was needed fronﬁnutc to
minute in a trial. The next, in importance, was the law of plead-_

ings. He therefore drilled us on those two subjects very" thoroughly.
But s to all the rest of the gréeat mass of law, he said,“ No man

- can remember it all, but you have to know, in a general way, what
it is, but one particular thing you have to know about it is, where
to find it when you néed it.” So with en_gineering‘knowledge for

commercial men,

o
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ENGINEERING TRAINING FOR COMMERCIAL ENTERPRISES.

\ By E. . DuBrui.,
President, Pyro Clay Products Co., Clncinngti.

.

Modern development of business implies increasing use of me-
chunical and engineering cquipment in every line. Whether it be a

. shoe factory, a cigar factory, a cannery, textile mill, cement works,

or what not, the lay-out and operation of the plant are important
elements in its success.  Lines of business that, years ago, were not
considered as “ coming " in the enginecring ficld are now important
inclusions, for production enginecring is as wide as production itself.

Many W business has been promoted, capital raised, and a plant
built, only to fail of success because the plant ,was not properly
constructed.  Only recently there was notice of a large cemént plant—_ -
in South America whose operation was delayed for months because
of improper design and erection. It is astonishing how much of this
sort of loss is prevalent all over the world, loss that would be pre-
vented if commercial men knew enough engineering to call a good
engineer into consultation at the very beginning of their project.

The keener competition becomes in any line of business, the more
need of engineering knowledge upplied to commercial enterprises.
This fact is so self-evident that it is almost inconceivable thut new
enterprises should be started without first using the services of engi-
neers; yet it is done frequently.

The technical journals in any line of business all carry profes-
sional cards of engineers skilled in that particular line. The textile
journals carry the cards of mill engineers; iron trade journals'the
cards of steel works and blast furnace engincers, and so on almost

~-without end. Yet, in spite of the availability of this sort of service,
new concerns spring up without availing themselves of the cngineer-
ing service, but based merely on the say-so of either & commercial, or,
perhaps, a “practical” man in the industry, and as a consequence
many of these plants are foredoomed to failure,

It is another self-evident fact that’ commercial training is as neces-
sary for engineers as engineering training is for commercial men.
If the engineer is to render his best service, he must be able to advise
his client as to the proper amount of capital required to conduct a
business of a certain volume in his particular line and also as to the
cost of production in the plant he is designing. Mistakes are not
all on the part of the commercial men in starting commercial enter-
prises. Often engineers, called into consultation, donot have proper

. appreciation of ‘commercial questions.® I have seen thein under-

take projects with avpilable capital only gufficient to build the physi-
cal plant und equip it but later find themselves short of working capi-
tal. The most common csuse of business failure is lack of working -
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eapital, as all credit men know. Merchants and manufacturers get
themselves tied up with no ready funds at hand or in reserve. Some
financial stringency comes along and they can not weather the storm.
Their fixed assets can'not be turned into cash to pay their current
bills. As a consequence, they go into the hands of a receiver, and the-
fixed assets are sold at a sacrifice, to the loes of all concerned.

Engineering training is deficient if, it does not include- enough
financial training to enable the engineer to sece when he needs gooil
financial advice, and, conversely, commercial training is deficient un-
less it includes enough of the fundamentals of engincering to enable
the commercial man to lecognwe a sltuatwn that demands engincer-
ing advice.

Courses in both engmeermg and commerce as hel etofore offered in
the schools have been greatly deficient in this respect. Some may say
that there is po time to cover engincering subjects in connection with
the requirenients of a commercial course. May it not be-that perhaps
the course is too detailed, and unduly neglects collateral subjects that
are important to the future graduate? We may not .be prepared at
this time td point out how far various courses should go in substi-
tuting some subjects at the expense of others heretofore deemed im-
- portant. T should say, for example, that if one were to train a shoe-
tuctory engineer, one might well only barely sketch out the theory
of thermodynamics. A thorough,_ knowlt.dge of thetmodynamics is
essential to the designer of a stem engine, but a profound knowl}-
edge of that subject would be of little direct value to a shoe-factory
engineer. A pr ospocti‘\'w shoe-factory engineer might better employ
_part of the time that in the ordinary en,t:,mlehu{ﬁnwmse is devoted
to thermodynamics to acquum&,at least some knowledge, if only
a sketchy, outline, of the fundamental principles underlymg the
tinanoing of an enterprise. Conversely, a college course in commerce,
when analyzed, may be found to include highly techpical subjects

that might have as little application in the commercial'side of a shoe -

factory as thermodynamics has to the production of shoes. Such
hUb](‘CtS, when found, might well be Kather sketchily hundled, and
> the time” saved theleby be devoted to giving the prospective shoe- -
factory executive at least a sketc]w-knowledgwe of the pmbtems of shoe
productlon

ngmeermg “schools, in the course .of time, found the field of
engineering to be so broad that it talled for diverse courses in the
schools. An engineer is no longer expected to be expert in all lines
of engineering. The old-time civil 'engimeling has been divided, and .
one now finds railroad engineers, bridge engmears, sammry ‘engineers,
water supply engineers, hydraulic engineers, mining engineers—all
outgrowths of the onglnal professxon of civil engmeermg In the

v
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same way, the mechanical branch has been divided ; one finds the
power engineer, the production engineer, heating.and ventilating
engineer, refrigeration engineer, auto-motive engineer, gtc. So it has
gone with electrical engineering, where the telephone engineer does
not undertake to design a generator for a Niagara Falls power station.

Must not the commercial schools surely find that instead of at-
tempting to train a man for executive work in any kind of business,
they must be content with the training of executives for the ma-
chinery industry, or for textile industries, or for the chemical, paper,
shoe, tobacco, or some‘other definite group, just as the engineers
have done? - _

Many a good research accountant thinks it a simple matter to lay
out a cost system. I have seen one such that cost the client $7,000
but was not in practice worth 7 cents. Cost keeping is not purely

- an accounting matter, nor are cost methods universal to every in-

dustry. ext®pt-in fundamentals only, A man to be best qualified
to lay out a practical cost-keeping system in a given line of industry
o even for a given establishifient, must be familiar with the produc-
tion features of that industry, and perhaps of the very establishment
itself. He ;need not be a mechanic, nor a production engineer in
that particular line, but hé must have some general knowledge of
the production problems of that line in ofder to lay out most in-
telligently a cost-keeping system for that line. In like manner, a
salesman ought also to have some knowledge of the-processes of pro-
duction of his goods to be most efficient in his selling capacity.

For some time past economists have been forecasting the growth
of a new profession, that of consulting economist. The germs of
this new . profession are already evident in the service of public
accountants and so-called busihess doctors.

The copsulting economist will probably develop along parallel in-

" dustrial lines with the consulting engineer. He will have fundamental
~ knowledge of general economics, will know the general principles

of finance and their application, but he will specialize for the same
reason that a consulting engineer must be & specitttist to be of value.
Perhaps the®day will soon come when consulting engineers’ aoffices

. will include consulting economists with some engineering training,

—=and_later, consulting economists’ offices will include consulting
engineers with some commercial training. c :

’

Does not the best executive in any line of business combine these

two functions? Up to now he has come up either as a production
man or as & commercial. man. If originally a production man, he
has acquired by himself the commercial knowledge that makes him
a successful executive, and if he Stqrted as a commercial man, he has
ecquired, in perhaps-an illogical and haphazard manner, en?ugh

P&y .
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knowledge of engineering to know when he needs an engineer and ¢
to know how to pick out the right man for his work. ’

After all, does not the training of the officers of the United States

* Naval Academy reflect in a manner what we should definitely strive-
for in commerce! The general foundation is given the cadets in all
branches of engineering and operation, so that when the cadets
finally specialize, those who become fighting and navigation officers
know what the engineering officers are talking about when ship
construction and operation are discussed, and vice versa.

When we do have some engingering training for commercial men
and some commercial tm’ning for engincers, both will better recog-
nize their own limitations.

it gives me great pleasurs to call the attention of this conference
to & definite movement along this line. Many of those present know
of the cooperative course in engineering that has been so success fully
operated by the University of Cincinnati-fer a4 number of years past.
This is a five-year course, and in general may be described as a
half-time course—that is, the students work in pairs and spend
alternate periods of two weeks, one student in the shop and the
other at the university. At the end of two weeks they change; the
one at the university replaces his partner in thg shop and the one
who was in the shop takes his turn in the university.

Recently it was decided by the boag‘a of trustees of the university
to combine the college of commerce with the engineering college.
Dean Schneider and the faculty are now studying the very question
of giving some production training to the students of commerce.

- They are row working out a program that, while not definitely
formulated, yet as’far as general outlines go will provide that the
commércial student spend the first two years of his five-year course in
doing about the same sort of work that a cooperative engineering
student has been doing during his first two years. In other words,
he will receive shop experience of some sort that in after life will
enable him to understand what the production men are talking =bout.
At the university he will receive general instruction in fundamental
sciences, so that later in life he will know something of science as
applied to industry. o -

Personally, I'have no doubt that the enginegring contact given to
the commercial students ‘will have a reaction on the engineering
courses; and that ways and means will be devised to give the en-
‘gineering students mora, contact. with the commercial s'lide of in-
dustry. -
We are very proud, in Cincinpati, of the fact that our. vniversity,

under the leadeyxip of Dean Schneider; was the first to recognize

the possibility, 0¥ giving "both practical experience and theoretical . .-
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' t.rammg to & young ehgineer. We are now proud,that ‘our university

will be the first to do the same thing for the commercial student.

, Not only that, but it will be the first to give any engineering training

to its students in commerce. I have no.doubt that later on it will
also be the first to give commercial training to its engineering stu-
dents, in addition to the practical shop training they are .now
getting.

(Dr: Jenks ylelded the chair to Mr. W. E. Hotchkiss, director of business
education of the University of Minnesota.)

Chairman Horcrxkiss. I have the honor to be directing a business
school at the University of Minnesota, or rather a division of business.
education. Our business school does not go into operation until
July 1st of this year. It was created last week.

, 1 am deeply interested in the subject as announced. T have been
very much interested in hearing the discussion this afternoon. It
raised in my mind a question which seems to me rather fundamental.
Are we goang to approach this matter of orienting the engineer on
the business side of his problem and the man commercially trained
on the engineering side from the standpoint of mformatlon or from
the standpomt of discipline?

It is a matter of great 1mport,anoe to us, who are responsible for
courses of study, how far we can go in orientation of an mfowtxoml'
sort in the different things which a .man may have occasion fo use
when he goes out into business.

This leads to another question, and that is whether or not our ides
in giving engineering instruction to men who' are training them-
selves for business ought to" be to give each particular man some
foundation in the particular specialty he is looking toward or whether
to see that every man goes deeply enough into some particular
pha.se of engineering work so that he may get the engineering point

- of view. In other words, if he gets the point of view will he not be
able to usa whit he fias obtained, whatever his specialty? Has not

our study in the last 5 or 10 years brought us to a pretts complete
realization of the fact that our approach to the questions of business
administration has to be from the standpoint of likeness rather than
from the standpoint of the difference?

A grocery store, a telephoné company, a railroad, a department
store, and & manufacturing plant are very different lines of business
ehterprises. ' Likewise with different kinds of manufacturing plants.
Superficially, the differences arp very much more apparent than the-*
likenesses; but when you come to study them more closely from the
standpoint. of fundamental principles of business organization and’ -
ma.nagement they are not so different as they appear.. They sli
have to bny goods, they ull must kaep acoounta They must. employ

~
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labor. They all have occasion to see that the industrial relations \
in their plants are maintained upen some fundamental basis of in-
dustrial good will. So with the whole gamut of the things we
include under business. organization and management. Is it not
true that when we get down to the real fundamentals, likenesses are
very much more impertant than differences? , Finally, if that be true,

- is not our real task to get our student of business to realize what
the engincer’s problem is, and how he has-to recognize it? Is not
the orientation we are after something which can not be achieved '
as a matter of information in a great variety of engmeenng prob-
lems? Is it not, in a word, a question of learning to apprecmte

~ and evaluate scientific method as applied in the cngineering pro-
fession? T am not an engmeer, and T am speaking purposely in
the form of mterrog\atlon, but this is a question w1t,h which directors
of business courses have to struggle.

I see my good friend Prof. Flather sitting back there. I have
not discussed the subject with him or with the engineering faculty,
but I hope the two schools will be able to work out some sort of
cooperation. Every one who has any responsibility for business
training in universities, where there is a possibility of cooperating .
with ‘engineers, has to think very hard upon this qyestion, what -
should be the basis of cooperatlon. .

Naturally, if a man has in mind to go into the msnufactare of a
particular article, he will be inclined, and rightly, to follow a few
basic courses in engineering, with something that he thinks will be
of particular value in the line of business which he expects to enter. -
But the question arises in my mind whether that work will be en-
tirely lost if he decides to go into something else. " Here is s point
that we in America have to think of partidwarly. A great many
men have had to adjust themselves to a very different sort of career
from what they expected, and American busines§y nien and engineers
have shown real greatness in this regard. Our engineers have been’
conspicuously adaptab]e

This adaptability is ‘a national asset which should be preserved.
When a man goes deeply into a subject from the standpoint of
fundamentals, he develops a method and approach which is by no
means lost when he has occasion to go deeply into something else.
Furthermom, the very adaptability developed in applying his train- .
ing in his new field is itself an asset. o

- If information is what the student has been stressing, it is largely
iost when the man miakes a shift. An entirely different sort of in-
formation will be needed in the new.field. - &

Featuring likenesses -mstead' of differepces appears to me funda- e

' ment.a.l, hkewxse emphasw on dxscxplme and thought Pprocesses rather~ ek
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than information. However, I am not trying to answer questions

but to raise them.

I hope there will be a large partlelpatloh in the dlscusswn The

subject is now thrown open. We have something like an hour for

the general discussion, and I will ask you, each one, as you arise, to
please give your name,and where you come from, in order that we

may keep the record straight. -

Mr. BorLEr. 1 want to express miy gratitude to Prof. Rguten-
strauch for expressing so clearly and convincingly my own view of
the proper solution of this problem which I believe concerns us all
so strongly. -

Many of us are deans of engincering and we are extlemely anxious

" that our own institution shall take a leading: position in any new

movement that may be on foot. We do not want to lag behind, and
I am very much afraid that some mistakes are going to be made
by some of us unless we do give proper consideration to all phuse
of this subject.

When I first knew that this conference was to be held, or b]lOlt]}
thereafter, I had an opportunity, to talk with a gentleman in my
State who occupies a position of great authority. He is an admin-
istrator, an executive and organizer, the peer of any in the country, .
a man who deals not in hundreds of thousands or tens of thousands,
but millions, and is a technical graduate. I asked him what he
thought of the whole proposition of teaching the industrial ap-
phcatxons of engineering and what he thought the engineering
schdols™ought to do to meet the problem that seemed to be pre-
sented. He said a number of things that I want to pass on now
to you. In the first place he pointed out that in his own experience
he felt safe in saying that he needed 50 professional technical en-
gineers to every one executive and that it would be folly for all
. of the engineering schools in the country to turn their attention en-
irely to training executives—that by so doing they might fail to

eet the need for the technical men.
cﬁ ured him F did not think that was the intention; but let us

ful that we do not so modify our courses that we do not
give, the men propse-technical training. :

. I said further, “ What do you think-of a four-year course in in-
engineering for the high-school graduate who wants to
become\an executive? ” He said, “I do not believe that there is
i -school graduate that knows, when he leaves.high school,
that he wants to become an executive. I do not think he, is in.a
Position to choose then.” -

As a matter.of fact, we all know that mighty few of them are

/in & position to choose whether they will go into’ that line or not.
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He said also:

1 think you ouéht to have fve-year courses, or, better, six-year courses, {f
it can be done satisfactorily. You may make good engineers out of them and
.glve them industrial training in six years, but not in four years.

L Then he went.on and talked more about the subject, and, inci-
dentally, pointed out something I am sure most of us will agree to,
that is, if we try to put in 12, 15, or 18 hours of industrial or eco-
nomic work in our engineering courses, there are going to be a lot
of mistakes made. Why! There are a number of reasons. In the
first. place, I believe most of you will agree that the majority of
the engineering students do not want those courses. They are
foolish; we will admit it, but they do not want them. They do
not want English courses. More foolish are they, and they will
realize it after ten years, perhaps. They do not want social courses.
Again they are foolish, and perhaps they will realize that. But
the fact remains that the students do not want the humanitarian
courses. We, have got to drag in this work incidentally if it is
going to do our students good. _

There are a few schools in this country so fortunate as to have
teachers of English who can make their English courses popular
with the students. I wish there were enough teachers of that kind
to go around among all the engineering institutions. There are a
few who make economics so pleasant that students prefer. that
course to something elss, In a great majority of these courses
which the students certainly need and must have they do not do so
much work nor-so good work as in the courses in which they are
interested,'and §f we hav#too many of such courses it is going to
mean a lowering of the standard of our work. ' i

Also T think, §n mapy cases, that if we put in 10, 12, 15, or 18
bours of industrial engiineering work in our courses and lgbel them
plainly “ industripl engineering ” we' all realize ws have got to take
something out. some courses it may not be so difficult. There
are many elective gubjects, and you can put in a certain amount of
work simply by ellminating some of the elective courses. In many
others there are practically no elective courses.

My own experience with mining engineering has shown me that
the course is so broad, so vompretiensive, that you can not put
in 12 hours without taking something important out. I do not
think that in most cases we are actually going to take it out, but
we are going to combine with other courses and we are going to cut
down the amount of work in other courses, and that means that we
are not going to give as broad training in those other courses. Any
such change affects the fundamentals, because we can only give
fundamentals in the mining engineering course. We are all- urg. ,
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ing a greater breadth of training in fundamental courses; but if
we are going to put this course in we are going to introduce just
' the opposite effect, less breadth and training in our fundamentals.

In many cases the courses as taught under the subject of eco-
nomics or industrial training or anything of that kind are going to
be separated from the engineering subjects.

The illustration was given to-day about some young man who
did not realize until the problem came up to him that there was any
real application to his study of economics. If you give your course
in* one department as economics, in many cases the young man [t
going to gather the idea that it has no direct application to his
engineering work. That will not be true in every case, because
some of us are fortunate enough to have teachers of those subjects
that will show to the men the apfication as they go along; but
there aro not enough of those teachers to go around. We have got
to show them that there is a direct connection between their tech-
nical subjécts and their industrial subjects, und that is not going to
be done if those subjects are taught in separate departments, in
many cases, at least.

I do not want you to get the ideu that I am talking against hu-
mapitarian subjects in engineering courses. I am convinced that’
one of the greatest handicaps under which engineors start is tho
lack of these subjects. I beliove thet the reason why Europecan
engineers are much more highly regarded in their own countries,
why they occupy positions of gi:ater authority, why their advice
is sought by great government commissions, and so forth, is be-
cause they are cultured gentlemen first and engineers second; T am
afraid in this country too many of our engineers are engincers first
and not much second.

You can not make men like that in four years, and they are not
doing jt in Europe. We have decided in this country to makg our
college course in engineering four years in length. You can not
do everything in fonr years. We have decided to make technical .
engineers in four years, and we are doing it. We are turning out
first-class technical engineers, but you can not do much more than

- that. If you try to train industrid] executives and engineers, too, in
four , you are going to get a mighty poor product in both lipes.
‘But can do what Prof., Rautenstrauch suggested, and that is

" what<we are trying to do. We can give an economic meaning, an

‘industrial meaning, to the technical subjécts, and I believe that is the

best way to handle the proposition in a four-year course. You can
consult with your faculties and insist that your faculties handle the
work in this way, and, if they do not do it, you can get others who
will, but you can easily go too far along this line in a four-year
course. : :

oy
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Some of the students may find that at the end of their four-
vear course they are interested in the industrial phases of the sub-
ject, und then you can provide for them graduate conurses along those

* lines. Ibelfyve that is the best solution of the problem. ’
: Chairman {orcikiss. Is Mr. McRae, of the Missouri School of
Mines, in the room?

Mr. McRake. Yes, - )
Chairman Horcuxiss. Have you not something to contribute to
the w1 ject? *

A" McRae. I came to this meeting for informationr. What I have
<0 say will refer to the topic under discussion this morning. We
have been gradually introducing ec@nomics in our curricula. Our
professor of mining gives economics of mining and mine manage-
ment, also.a course in mining law and engineering contracts. Qur
professor of metallurgy gives a course in metallurgy ‘plant which
includes some cconomics. Chemical cconomics is given by our pro-
fessor of chemistry to chemical-engineering students. Our gradu-
ates have urged us to give a course in accounting, so that the men
will at least know how to keep cost accounts and make out monthly
statements and annual reports. We have introduced a course called
economics of engincering in our freshman curriculumi, which will
deal with the history of industrial development. We have been
considering the advisability of establishing a separate department of
economics and introducing courses in economics in the junior and .
senior years to replace the work given in the several departments as
outlined above. The desirability of making this change is a prob-
lem that we are still debating, and it is information along this line
that I am seeking from this meeting. '

My, IHimes. The subject of the morning. conference seems to be
much the same “as the one under consideration this evening. The
difference in statement is the result of viewing the same thing from
different angles. As engineers the question is whit commercial .
studies shall the enginecring students take. . As commercial teachers

. the question is what courses in cngineering are’ advisable for the
commercial students. . 3

The discussions have scemed disconnected because the subject is
complex. The Commissioner of Education dwelt upon foreign trade™® .
and our duties in working out world problems. Another speaker
dwelt upon the need expressed by his graduates for certain train-
ing in accounts, commercial law, and economics, A third finds that
students who have the engineering type of mind and training do not
readily learn the commercial and economic subjects, A practical .-
business man, who manufactures brick and tile, has just addressed
s and has pointed out the deficiencies of our-graduates as measured

O
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to-day. Let me illustrate. Asa boy I lived in a small town that had
- & wonderful store. You could buy anything in it from pills and

2
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by the needs of his business. It would be an excellent thmg if our
teachers could more frequently meet these successful busfhess men
and discuss with them the problems of educating the nation’s youth.
So the sub]ect seems to develop into a maze of complexities, but if
we keep the problem in mind these various views will tend to sim-
plicity. The problem is to train a group of young people for liv-
ing and for earning a living. Even after a student has decided to
.study civil engincering there is such a variety of positions for him
to occupy after graduation that the course in engineering must be
general. When the pupil enters college he does not know that his
first work after graduation will be in a brick and tile plant. His
employment there is typical of our way of choosing a vocation.
Most of us delay the choice until necessity forces us to take the first 4
job we can get. Iaving thus_accepted a job. the job gradually
throws its tentacles about us and draws us away from the balance
of therworld and we wake up some day to find that we never de-
cided to be anything, but that we are what we are through an acci-
dental combination of circumstances.

As teacher, therefore, I ask, “How could I have trained the boy
for your bnckyard when he didn't know until after graduation
that he was.going to work for you?”’ T use the brick business merely
to typify our practice. This is my point. You can not do effective
teaching without a clear objective, and the vital point in that
objective in the case under consideration is the choice of a pro-
fession or vocation. The initiative, the power, the interest, and
the alertness generated by a definite aim in life are incomparably
superior to the exhibitions by the average student who is “going
through college.” A study of human industry-indicates that most
young peop]e are equally fitted or adapted to a wide range of call-
ings. It is so important that the pupil choose early somo life work
that T could almost toss a coin to decide what it should be. With-
in certain wide limits the important thing for the boy is not what
particular’field shall be his life’s work, but that he should decide on
one, exclude the others, and henceforth see the world from the
lmght to which he has climbed in his selected field.

This course would not lead to NArrowness, as some have said hero

toothbrushes to plows and wagons. - It was a general stote, a wide
store, so tospeak. Later, I visited.a large city,and init I found a drug
store. It sold medicines and kindred articles. At first I was in-
~clined to think it was narrow, but on investigation I chahged my
opinion. "It ‘was a larger building than my general store. Its stock
of goods oost muqh 1DOYe money.. It served more people and each.,
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nct of service was of a distinctly superior type. It was a very broad .

store.

The first great thing, therefore, in the training of our young people

to useful citizenship is to develop a definite purpose in the mind of
each.  When this is done, there will be little difference of opinion on
the content of the courses of study. e
The treining in how to live has been touched upon. A speaker
said this morning that we should train broadminded, grgat-souled
men, who sympathize with the efforts of mankind to live happily.
Our papers and magazines are emphasizing commerce. There is 8
feverish anxiety to win our proper share in the world's markets in
the readjustment now taking place, and there is little doubt that
what we term our proper share others will cull an unfairly large
portion.  Sathere is a real danger that we may lose sight of the real

. purpose in this striving after trade and commerce. We must teach '

how to live as well as how to earn a living, Our aim must be to de-
velop the highest type of men and women, o

Mr. Prarr. The gentleman expresses some diffidence about in-_A
cluding the ladies in his remarks, because he addressed himself par-

ticularly to engineers. I thought he might be interested to krow
that in the company which I have the honor to e associated -with,
the General Electric Co., there arc a few Jvomen college graduates
who are participating in our engineering work and in the work of
our research laboratory, which calls for a high degree of skill on the
part of these young ladies.

Mr. Himes. T am glad indeed that I made the' remark in order
that T mjght elicit the information that the gentlethan gives.
~*Chairman Horcuxuss. Is Dean Walker, of Kansas, heret

Mr. WaLker. Yes, sir. o ' "

Chairmen Horcukiss. Have you not something to offer on the
- g

topic? : o,

Mr. Wavrker. I feel more like speaking on'the topic of this morn-
ing, because I wanted at that time especially to bring in a point
which other speakers did not bring in, but I gave upthe privilege
of making a speech. The paint is that which was emplasized this
‘afternoon by Prof. Rautenstrauch on the importance of teaching.

InMany institutions we are not situated so that we have comimerce
-specialists. That means that we can give in those institutions a
course in the fundamentals of economicsy of course, and in account-
ing, but we will have to fall back on ourselves in the faculty of the

schoal of engineering to give the other tduches and the appligations,
I'say we have to fall back on ourselves; but I am not sure but what, -

it is the 'best situation that could exist,-and I believe.that in the de-
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velopment of character and of -p_érSOn'gl'ity in our students we need .to . -
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depend, not-on putting them into specialist courses, but that we need
to place reliance on our own teaching. The right man teaching a
subject—I do not care what it is, whether it is the most technical ¢n-
gincering subject or some branch of science, or whether it is eco-
nomics or sociology—the true teacher, the right man, will develop
in the student those qualities which we all appreciate. And so [
believe that the problem for us, mainly, is to get teacheis, to get the
men who have the right view point to handle the work in all branches,
if we ure to develop the men who are needed

Now, Mr. Chairman, with reference to the tépic of this afternoon,
it scems to me that it is a double topic: in other words,, instead of
having two topics, one under the heading given this morning and one
this afternoon, we really have three. What I have in mind is, first,
the one supposedly discussed this morning, of the engineer who is
to remain in the practice of engineering as it is defined from the
technical viewpoint; secondly, we have the man who is trained pri-
marily in the commercial side and who nceds to understand some-
thing ojfngineering. That, it seems to me, is the man to be con-
sidered in the topic of this afternoon. But between the two there i~
another man—the man who is primarily an engineer but whose work
will be such as to demand from him not only a knowledge of tech-
nique, but the ability to adapt himself to the needs of the business
side of productiqp work.

We have recommended to us from the conference which met on
March 31 that in all engincering curricula there should be 12 to 18
hours of work in commerce. That was to fit the need of the first typo
of man. Then there is the further recommendation that there should
be additional optional courses on the business side made. It seems to
mo that that is the training for the middle-ground man.

I believe that is an important branch. - I believe, in other words,
that we can give a man so much of the fundameoentals and the prac-
tical applications of engineering that he will be capable of carrying
the work of the engineer and adapting himself to the requirgpents
of the engincer in technical work, and at the same timo possess the
NECessary qunhﬁcntlons for the business side, so that he will become,

. with proper experience, an effective manager, -

With reference to the University of Kansas, I am going to say,
very frankly, that we are going slowly with regard to placing in the
list of required work ns much as the 12 or 18 hours'recommended. .\s.
it stands at the present time, in the mechanical engineering course w o,
are including 9 hours out of 138, In some of the other courses it is

. only 6. Weare gomg slovsl), I say, bemﬁse we Ze 2 possxble source

of dunger.

< . Suppose every institution in the United States turning out en-
,&% gmeem should xmmedw.tely make 4 radxcal change, beea.usg, barnng

t
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some of these institutions which have such specialized courses as
those at Columbia University, and possibly one or two others, it will
be more or less of a radical change to go imm@iately to that basis.
We do not know for sure thut thut will be the wisest thing, and we
arc inclined to be conservative in Kansas. Perhaps that does not fit
in with the popular’ impression that people have of Kansas, but,
nevertheless, that is our attitude at the present time. At the same
time we are tremendously interested in the question of the truining of
men for the highest (ype of work, und we expect gradually to get to
the point Whore we will know how far we need to go in order to
turn out the best man, :

We are making plans, also, to-provide a tmmmg for this middle
ground where, with less of the obligatory courses in engineering, we
will include more of the business courses, based largely on the courses
in econonics. - In thig respect, probuably, we uroe not so conservative;
hut, 1s one of the speakers recently has said, if we can get a man to
decide what he is going'to do. he will study toward that end with
cffcct.and I do not know why it is not just as easy for a man to decide
that he will take a course which will carry all the fundamentals of
engineering, with 20 or 30 hours of economics, as it is for him to
decide that he will take a straight engineering course, whether it be
civily electrical, mechanical, or what not.

So it seems to me that a course which might be styled * Industrial-
engineering,” carrying 20 to 30 hours of the business course, is not
at ull unreasonuble, and such s course can be made to fit into our
scheme of education, _

I'inally, I believe, us T said at the beginning, that to train the
men who are needed in industry, we need and must have men who
ere fitted by nature to be teachers, and who are willing and ready
to give that broad training that ig.pecessary in order that their

" students may relate their thinking to the real)u"pblems of pro-
duction, '

Mr. Laxaspore.Mr. Chairmu, the remnarks that I wish to muke
relate roore directly to the subject of this morning than to that of
this afternoon; and if the editor will kindly transfer .what I have
to say to the record of this morning's ploceodmg\a, perhaps no one
will be the wiser.

It is hardly necessary in un audience of this kind to call attention
to the classical definition of engineering, but it might be well‘ to
repeat it for the sake of comparison with another definition which

- Thappened to run across recently in one of the technical journals.

The classncal definition is that ¢ engmeermg is the art of. direct-
ing the forces of nature for the use and convenience of mankind.”

The. revised d\;ﬁmtlon which T saw reads somewhat as follows:

" “An engineer is A man who, by sc‘lentlﬁc design and by efficiently -
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directing human eﬁ'ont, utilizes the forces and materials og nature
for the benefit of mankind.”

The difference lies in the addition of the oloment of the human_
relationship, and it seems to me that it is the recoguition of this’
human factor which is primarily responsible for this meeting, and
for the discussion whieh we have had.

“ngineers. and engineering educators huve come to realize that

.4 course of study which deals primarily and solely with abstratt

W muplos is not' suflicient to prepare men to tuke their part in the
world’s work as it is carried on at the present time. One of the.
blessings of the, Students’ Army Training Corps is that it has given
a-great many of us an opportunity to take advantage of the changes
in the curricolum which begame necessary last fall, and to introduce
cn a permapent- basis some ol the ideas which-have long been under
discussion. -

In the institution with which I happen to be connected, we have
taken advantage of the situation and have been cn«r.lgml dul ing the
greater part of -this year in a study of changes in the curn(ulum
with a view to- mtrodncmg thcm into the schedule of the coning
academic year. /

After considerable stud\' we fouml that it was possible to in-
clude in our junior and in our senior yewrs, in each of the/ courses
in civil, mechanical, and electrical engineering, a three-hout elective
course runnipg through each of thosc \t\us, in additiog to a re-
quired three-hour course in ecénomics rum‘ung through the senior

-year. This will make it possible, in case a qt.udmt is particularly

fitted for, such work, to take a total of 18 hours of work An economics
and related sub]ed,s, such as business administration/and cost ac-

. o . /
‘counting, which are offered in our school of commerds und finance.

But I wish to point out that we have not made tlfess courses re-
quired, nor do we propose to make them required, for/ all engineering
students. They are to be clective on the same basig as a number cf

other courses which have been: listed. R is our /l/:>p1mon that not

every engineering student is fitted for an executive posmon or even

. to be trained for an executive position.™ Exccutives requiré a cer-

tain amount of personality and tact as well as knowledrve, in order
to be successful; and personnhty and tact are God-given qualitics
that are very rarely developed in any four-year.course that I have -
ever seen. Therefore, we feel that it is best to select the student
material for such Eourses with the greatest care, admitting to them
only those who in our judgment are suited to work of this character.
There is one other remark I would like to mdke; we hear a great
deal about the necessity of instructing our students in the broad
fundamentals, and at the same time we are told by business men
that, we should no£ waste too much, time on suck subjects as.ther-”
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modynamics. Perhaps thermodynamics might be taught in the way
that the business men would like it by defining it as the science of
heat, and that “ heat is 2 mode,of motion.” That definition is broad,
but it is not deep. 1f I understand the meaning of the word “ funda-
mental ” it is, that it is something which goes to the bottom, and
therefore it ought to be deep. Therefore, 1 have ,an inherent dis-
like for the term “ broad fundamental.” 1 would much rather hear
it spoken of as “ deep fundamental.”

Mr. Hatr. Education is a broad field for discussion and it scems
to me that many of oug good friends in the sutside world talk upon
side issues and do not have a center from which to think. University
men are impressed with the fact that the university must retain an
academic atmosphere, It is the home where ideals may grow. Pro-
fessors, who are too much in the street, are usually diminishing their
sphere of greatest usefulness. Another fact of which professors
are conscious is that the ultimate unit is the student and his psy-
chology. Courses of instruction must be built upon the material
coming to the university. . _

Takd, for instance, our middle western institutions. We have a
youngWan coming from a small country town, with limited social

experience and mentally immature. We must first of all train him

in some methodical habits of calculating, to some neatness in ree-
ords, and to some precise use of English in the presentation of his
reports. Our aim is to train lim-to the habit of assembling facts

and making his decisions upon these facts rther than upon im-
+ pressions and sketchy notions. We try Ws-far as we can also to

create some standard of taste with reference to the things that edu-

cated men are interested in, literature, music, and the drama. * Since -
all motion is relative, it appears that we do make a great deal of
progress during four yqars in shaping this raw product into a very
useful citizén, . : : : -

We are now asked to do something more, to extond our curricula
to cover definite courses in business training and to adopt new
methods of fem-hing fundamental subjects. It appears to me that
by making better use of the students’ time we can find'room in’ the
curricula for some of this proposed training. Some of the possi-
bilities in improving instruction may be siggested.

In the first place, We may some day hdpe to determine the fitness
of the individual student for the particular course in which he is
registered! In & group of 100 students there are perhaps .18 or 20
who have the mentality suitable for the work of an executive. Per- _
haps one-third of the 100 are not fitted for engineering work. By
use of analogy, in material to be worked upon, some of it may be

« wood, some of it cast iron, some of it high alloy steel. The mate-
rial should be-separated and an #ppropriate éducations: tool-used
- c o q -, ’ ! . N ° " P S Cee -," ® ’ o, "7
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for each material. I think it might be said with justice that at pres-
ent there is but little attention paid to sorting out and designing
educational tools_to suit the material. T hope that our friends, the
_psychologists, will be able to help us.

T am alsa impressed by the fact that many students fail to koep up
in their work and to receive the engincering training of the junior
and senior years becduse the work of their freshman and. sopho:norg

- years is not associated with reaht} I think that we should have in
the freshman and perhaps in the sophomore year a series of what.
we might call vestibule courses, where a student would come into the
real atmosphere of a sguple engineering problem and hang upon the,
. framework of that ;&)lem some of the realities of engineering.
" Thus the men who like to keep.their feet on the ground will become
motivated. These are often the men who will develop into good
business men, good constructors and wljo become exhausted in the
highly rarified atmosphere of mathematics and phvsxcs of the fresh-
man and sophomngre yesrs. I think that our conception of aprengi-

. neer in ‘college is too greatly taken up with the consideration of she
designers, a man whose mind naturally takes to abstractions and who
dd@very well in the so-called disciplinary work of the freshinan and
sophomore years.

* It appears to me also that in teaching all of the courses, including
-mathematics and physics, the work should be plesented in ¢gnnec- ¢
tion with the background of some real situation. A student should

_ make decisions in' connection with his work just as he does in his
experience after he gets out of college. He should not merely per-
form the operftions of calculating agl drawi ing,

We must realize that:the professors of éngineering are in a largo
organization cqntaining teachers of mathematlcs,bof physics, and of
chemistry, and that a curriculum is the product of the thoughts of
,&ll of these. It is, therafore, very difficult for one or two indi-

vidualg to depart. from the beaten path to accomplish new ends.. The ,

. common methvd of teachmg is to come from the abstract to the real,
from prmclplw to practice, and so the realjty:is pestponed until .
quite late in the cougse. - I thmk that we would improve our instruc-

- tion very greatly if the u'bstract wis reached:through thé real wher-
¢ ever possible, but this requires the softening down of the sharp lines
between the separatd departmentsiof mathétatics, physics, and prac-
tical mechanics. of the freshirhan year &nd the carly, startmg of me- *
chahics and a new orientation of the professars concerned

Mr. Guanive. I am attending with considerable pledsure the con-,

.. ference . on ' Business Training for Engmeers and" Engineering

Trauung for Students of Business,” a3 the personal representative of

the’ _atxonal Fire grotgctxon Assoclation,- and am denvmg many
from this ¢onference from seﬁral poilits.of view. . -, %
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It has been so coparton for the college to separate itself in its train- \
ing from distingfly practical applications that it is no wonder the ‘
business man hay regarded the abilities of the college graduate with
suspicion. Thef{follow-up of such an excellent conferénce for real
cooperation betWeen the business man and the engineering educa-
tional enterprise§ should result in inestimable advantage for the ad-
vancement of ounforeign, as well as domestic commerce.

On the one han{ the encouragement, as well as the practical and
financial support ok the business men, should indicats to our educa-
tional institutions What is .needed for business life in the way of
technical training of\engineers to fill the requirements of positions
having a relative impgrtance and leading to the business management.
of the -enterprises.

On the other hand, this cooperation should lead more directly w

the selection of at Ifast one or more men in the faculties of our insti-

tutions of learning who have the necessary business tact and ex-

perience, co bmed with engineering knowledge am’ﬂtlmnmg, to di-

rect the youngNgen}to become business leaders, as well as engineers,

To properly do s, it should be recoghized that sufficient induce-

ment must be offered to secure those men for the institutions. In

doing this, it should not be understool that each and every one in

the facultics must-necessarily possess such breadth of character and

diplomacy as this requires, nor is it to be ungerstood that-all such

institutions should follow in the same rut of \procedure. In. fact,
encouragement should be provided for the production of specialists

out of our educational institutions so* that different enterprlses may
. find what they seek. * '

The ncccessity of thess plans becomes obvious if it be ngmed that

our institutions should turn out real embryos of engineering trmnmg

to the end that such degrees as, for mstance, electrical en@neers,

mechanical engineers, ﬁre-protectxon engineers, business engmeers,

etce., mean just what they imply, and should not be regarded in any

sarcastic attitude by the business interests; The latter are apt to.

consider a college education as a burden, rather than a rest asset for,
. the future aspiration'and promotion of -enterprises. Indeed, tog.
many of our young graduates deserve this conmdenmon,\ sometimes
_on the ane hand because they have not made a proper choice of pro-
fessiony, but often because the course of instruction does not make

them" what was expected or intended. .

Mr. Raxpary. I feel that we ought not to go away ‘without further
-statement of- the newpomt of the industrial man. Jt does not make
much difference jn industry whether men in most cases are trained
techmca.lly or not, provided they can approach the subject from an._

s

engineering ‘standpoint: WHAt are the matermls and how shall they g |
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You to-day, as engineers, have a very fair sample of problems that
are coming to us every day. You are planning to build a bridge
| from the mass of individual young people and to fashion them into

a more or less large structure of industry. Some wil be at the bottom
and some at the top. '

Our Government has recently gone through a period where the
point was constantly made, “ Oh, if we could only have chosen the
right man and if we could have had the right man in the right place.”
The problem is not in your hands. You have-the raw materjals. You
are engineers. Study it. ¥ 1/‘

This war, for the first time, has brought to our minds the necessity
of discriminating among people. How absurd to treat two men as
equal material. It is not so. They will not stand the test. It is

;  refreshing to see that Columbia, and, I suppose, other institutions,

: are making efforts at testing men. The old idea that a man inay be
born to the trade is all shot to pieces. The old idea that & man can

! buy a place no longer holds. If you could teach those young people
to try to find tRe truth, to find an objective, to be sure of their facts
and then put tfem together, ibwill be very easy. If he is a chemist .
he will find that the organization of an industry is a matter of
chemistry very ]aréely, and one bad bit of material put in may spoil
the rest. I

Accounting is a matter of physics, because it is a study of bal-
ancing. Tmpress on them that the model of all industry is to be
found in that masterpiece of nature, the human body, where millions
of cells work together and do business together. And in some way
or ‘other, people select individuals for the.particular purpose for
which they are needed. If youcan act a little on that suggestion it
will show what 2’ grand study you have and what a grand oppor-

unity. We do need technical men. The danger from technical men

s so often that being put into an industry they are perfectly im-
perviousfo impressions except those that they have already obtained.
They must be free. They must be able to taka what they have and
add to it from the outside. They must be able Yo change. I do not
know what the definition of an engineer is, but it always seems to
me that an engineer is the man who does the things that are essential
to accomplish, the things which are essential. It is all engineering.
Life is made up of engineering, and it is unfortunate that in our -
country in our training wé have been trained toward the lines of
+ the debating school—each man clamoring to shoy that he is right. .
~ .4 The engirieer must seek the truth; he must find the best way to put 1
A " it together; and when he does he can accomplish it. -His success lies
.. in creating cooperation. It lies\in putting things ¢ogether.

- . Chairman Horcuxiss. We have just & few moments wmaihing,
It is nearly 5 o'clock,: We wang to adjourn at & o'clet:”
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Mr. Raymonn, 1-was very glad to hear what Mr. Randall had to
say. It seems to me that the engineering schools are on trial. There
has at least been an inference that they are not doing what they
ought to do toward keeping up with the demand of the times.

I, for one, would like to defend them. I think we have been keep-
iﬁg up with the times. We have an organization established in 1893
kiown as the Society for-the Promotion of Engineering Education.
It has a committee out on this subject. Its purpose is to study exactly
the matters that we are studying here to-day. {

It does not make any difference whether we have three hours or
six hours or nine hours of-any particular subject of economics or
business. Our purpose is to teach the young men to anslyze; and I
submit that if we teach young men to analyze problems that come
to them so that they will be able to determine correctly the effect
of any certaip cause and conversely the cause of any certain effect
that they may observe, they will be able to succeed whether they

are in administrative positions or in what you have been pleased to .

call the technical side of the profession.

One of the gentlemen said this morning that training on the
technical side of the profession unfits men for executive positions.
I think he even went so far, if I remember correctly, as to say that
it would be impJssible for them to overcome that training and be-
come successful administrators. I suspect we forget that the presi-

dents of the so-called greatest railroad of America for many years )

have come up -from the engmeermg department, and most of them
have Leen graduates of engincering schools of the olden time. It
loes not seem to me that that argues for any deficiency in engineering
training.

We all noticed the extreme grace and force with which Mr. Miller .

presented his argument this morning I wonder if we realized that
lie was an engineer trained in an engineering school, and that he is

occupying an execntive position of gesponsibility. He did make.

one statement that I would like to mention, because I should not

like to have this body get away with the ukpressxon that he left.

The statement was nlso, indarsed by some one else from the floor,
that the brilliant man in schoal is not a succéss in the world.* We
have lots of exceptions, of course, to,prove the rule. Men who have
been at the hottom of thfii classes often do well and become success-
ful in commercial affairs, But some graduate students have done
some godd things in their research work, and one of the good things
that one of them did at one timegwas to investigate this particular
matter. Ho found that the statistics show that the successful men
m,college are the successful men in the- world I thmk we ought to
vemember that. "8 o
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I think everyone who heard him will recognize the fact that Prof.
Follows will make a success of any course that he undertakes to pm-
mote. But I think he transferred the residence of some of us to
Missouri when he said that a young mn was a success in radio work
because he had taken a-courde in commercial engineering.

Finally, T say that the best we can do in our engineering schools
is Lo’ train young men to analyze the problems before them and
give them certain tools to work with in analyzing certain of tho%
problems, .

Mr. CarpExTER. It would seem unwise to omit from tlu recorded
proceedings of this conference all mention of matxuctum by corre-
spondence, a method by which many successful men in the business
and commercial world obtained much of the knowledge on which
their success is ,based. Members of this conference, who are cager
to bring about the desirable end for which it was called, will be inter-
ested particularly in the possibility of rounding out or broadening a
college or university cducation by correspondence instrnction, either
along engineering or. commercial lines as the need may be.

The greatest good that most students obtain from a college or uni-
versity course is the ability to locate and make good use of informa-’
tion already on record. Comparatnely oW of them become investi-
gators or research workers in the sense that they place on record
facts or observations not previously recorded in some form. Many
of us may work over recorded facts and present them in some new
form, perhaps more easily grnsped by other students. but not. many
of us are originators.

If we have learned how to study and then find that we lack cer-

. tain information nceded for success along the line of our work, one

of the ways by which that information can be-gained most readily
and with least interference with regular duties is by correspondence
instruction.. Courses of study are available along many different
lines of endeavor, each course planned and arranged by some one
who has demonstrated his or her alnlltv, and with each course is
given instruction service which makeﬂx it e‘apécmllv fitted to indi-
vidual needs. '

These statements may be illustrated by two cases which came to my
personal attention recently. A mun wrote substantmlly as follo“s

I nm a college graduate, but my course dld not Include anything along engl-
neering lines. I have had considerable husiness experience, but now I wish to

have a steam Pplant installed, and 1 know nothing about steam engineering. 1
would ke to 'know enough to discuss it lntglllgently.

Another wrote:
T graduated from the Unlveralw of

-

two years ago, and

"'“:,a nlthough speclanted on’ chemlatry, 1- must review it and go rurther lnto somne

.. detnfls’ ln ordd"to handle the 1nh T nm nmv up. arninst.
4
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Both these men asked for help and are now being helped. They
will loose no time from their duties; will not be compelled to change
their place of residence nor be put to any other inconvenience, but
they will gain all the technical information needed to handle their
work successfully. If they had been educated along engineering lines
and had asked for instruction in commercial subjects their needs
could have been met equally well. Approximately 8 per ('ent'of,our
students are college or university men and women. : =

It may be of interest to refer briefly to a course recently compiléd
entitled * Business Management.” Tt aims to give a good insight into
the three principal parts of every business—production, distribution,
and finance.

Chairman Horcusiss. Unless there is something further, we will
adjourn until tomorrow at 9.30 o’clock a. m.

O




; s THIRD SESSION.
. Maj. Gen. W. M. Black, Chief of Engineers, U. S. Army, presiding.

4

Chauman Brack. Gent]emen, the subject for to-day is “The
Significance of the War E xper ience for Engineering Education.”

The first paper this morning is by Maj. Gen. John F. ORyan,
commanding the 27th Division, United States Army, Municipal
Building; New York City.

Gen. O’Ryan is unab]e to be here this mormng, I am sorry to m\
I do not know whether Fou are familiar #it] . O'Ryan’s carecr,
but a few years before the war he was™in commund of a llglxt
battery in New York, and he made for himself a name for efficiency.
The light artillery in the former Natlonal Guard service was in
general about as poor an orgamzatlon as could well be found any-
where.- The records of the service show that at the outbreak of
the war a very lnrge proportion indeed of all of the light artillery
material we had in the Army was in the hands of the ‘Tatlona] Guard.
The National Guard organizations of the light artillery proved to
he the least efficient that we had in the service. That is a strong
statement, but it is so, and I have the documentary proof to show it.

- Gen. O'Ryan, a few years before the war began, was appointed to
the command of the militia of the State of New York. F ortunate]y,
New York was so fixed financially and so far enlightened as to givg
her commanding general his full time and pay. Gen. O’Ryan the
did exactly the right thing. He recognized the fact that his mlhtary

- cducation had been limited, that the opportunities for military edu-
cation in the National Guard are extremely limited, so that e him-
self, of his own motion, first of all went to Fort Leavenworth and
took the course there and then later completed the course at the Army
War College so0 as to do all that hdcould to fit himself for the im-
portant duties of a general of one of the branches of the service, be-
cause the National Guard was then one of the substantial parts of
the military forces of the United States.

The wisdom of Gen. O’Rgan’s course was shown when the war
broke out. All this occurred before there wns even any thought
of the United States going early into war, and it only shows that
@Gen." O'Ryan had- foresxght and ]udgment enough to know what

% . was the right thmg to do . _ . e
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When the war broke out &% consequence was that Gen. O'Ryan,
I think, alone of the high officers of the National Guard—I maMe
making a mistake in this, but se far as I know—was the only néan
who had done all he could to prepare himself for the important
duties that he would have in time of war; and his career on the
other side shows the advantage that he and the United Stages
obtained from his foresight and energy in this réspect; so that I was
very glad indeed to learn that he had a paper on this important subject
to present to you this morning, but T regret very much that neither
he nor his aide can be here, and therefore I am going to ask Prof.
Swiggett to please read the paper to you.

Mr. Swigeerr. 1 would like to say that I regret most profoundly
that Gen. O’Ryan’s paper is not to be read by one closely associated
with himi. Gen. O’Ryan made every effort humanly possible to
attend this conference, and, further, to have Col. Crimmins attend.
the conference and read the paper for him, but we have just had
2 wire' from Col. Crimmins regretting, likewise, the impossibility
of his being here. .

Expecting Col. Crimmins to attend the conference. I did not, -
therefore, ask in advance some one present to read this paper, and -
vou will ‘’kindly bear with me if I fail at some particular point in
giving proper emphasis,

The paper is called “Lessons of the War in Relation to the
Future Training of Engineers,” and is as follows:

\

LESSONS OF THE WAR IN RELATION TO THE FUTURE TRAINING
OF ENGINEERS,
By Mar. Gex. Joan F. O'RYA:\',_ . -
Commanding £1th Division, U. 8. Army, New York City. "
or cmcte}

In this paper no attempt is made to discuss the s
of techijcal training essential in the educntion'of&e whose life
work is to be in the field of eppineering. As in other felds of effort,
so in the engincering field, {here are certain qualities, nontechnical
in character, which arc essehtial for accomplishment and success.
These may be stated to be ho or, loyalty, zeal, thoroughness, atten-
tion to.detail, promptness, acc cy, tact, initiative, resourcefulness,

- and.physieal fitness. These essential qualities constitute what may

be termed professional character. The interesting and pertinent
query is to what extent and invhow scientific a manner are these

.admitted essentials studied, estimated, stimulated, and developed -in o

the institutions which graduate professional men; :
The importance of professional character in relation to efficiency,
and _accomplishment emphasized itself to me during the war, par-,
of ‘a’ battle, there-

e L e
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was here and there local nonsuccess when the unit concerned should
have secured success, we found that seldom was the result due to
lack of technical knowledge. Adequate and thorough technical
training had fulfilled its mission; the technical knowledge and skill
were there. The shortcomings were almost always to be found in
the domain of professional character. Either the local leader was
late, or failed to supervise essential details, or lacked thoroughness
of preparation, or did not understand his mission, or lacked imagi-

Jition, initiative or resourcefulness, or vacillated in his effort. or
lost heart in execution, or demonstrated in some other way a failure
in seme essential of professional character. Is not this also the
experience of men who command in big industrial effort? T think
their testimony will support an affirmative view.,

I think it fay be said that, of all the possessions of the profes-
sional man, professional character.is findimental and of prime im-

" portance, for without it technical knowledge and skill are mere
camouflage, at best but assets of cipcumscribed value to be employed
in limited tasks, under the dictation of those qualified by ¢haracter
as well as by technique, to lead and direct. _

If this appreciation of professional character in relation to tech-
nique is correct, then a reference to the curriculum and methods of
training of professional schools and colleges will perhaps indicate
an inadequacy of attention and cffort in relation to character de-
velopment as compared with the technical”side. True enough, there
are occasional homilies on virtue, admonitions concerning lateness
at formations, and reminders that student days are the formative
+period of habit, but I think it will be admitted that there is no care-
fully prepared standard of professional' character which must ulti-
mately be met, no methods of estimating the approximatioh of the
Jndividual student to that standard, no course of training to guide,
_stimulate, and develop progress in character-building.

" Compare with the vague and uncoordinated effort in relation tog -
character development the scientific methods employed in the do-
velopment of the technical side of education and the neglect of the
former stands out like an indictment. On the technical side wo
find the field divided into the theoretical and the practical side, each
with its separate courses and expert instructors, and with its chap-
ters and stages-of effort prescribed and supervised.

In the colleges and: professional schools the tendency is togstablish
the standards of the student body by forming it inaghe first instance,

ment, possess dependable character, an appreciation of its worth, and
a1 almost autgmatic responsiveness to the call for self development,
1t in‘eaid-that in the old dys of apprenticeships, the employer con-
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sidered.it a part of his obligation to school his ward in relation to
character. That hand in hand with the development of his technical
skill there was development of character, the employer pointing out
not only the mora) aspects of business effort, but. its practical prob-

_lems and the correct courses of -action to be adopted from time to
time, illustrating his points by the incidents of the daily experience.
Certain it is that under the old apprenticeship system there existed
a large class o skilled mechanies and contractors of noteworthy de-
pendability and character, men who almost automatically entered
upon their undertakings with an organized and developed sense of
responsibility:  How often have we heard the older men in indus-
trial life harken back to their flays of apprenticeship and commend
the careful training in relatiod to character given by some sterling
nan who was himself the préduct of the same system. In those
times also many of the colleges had their religious side, which con-
stituted in some measure an effort toward character development.
‘These practices and influences do not appear to exist in the present

- day to the extent that they did a generation offwo ago.

With an appreciation and understanding of the shortcomings of
the existing systems of professional training in colleges'and technical
schools, we come to the subject of the remedy. This is difficult to
describe. The field, though not new, is undeveloped. Those con-
cerned intimately with religion, will tend to see in sectarianism the
needed solution. T believe that the men who attend colleges and
technical schools go there primarily for academic_or proftssiogal
training as the gase may be, and that if character development is
as we believe it to be, an essential part of professional training, they .4
would prefer its inclusion in the curriculum on the basis of nonseo-
tarian moral law, developed and applied by coursgg in psychology,

- leadership, responsibility, physical training, etc. ' :

. All that this paper has attempted to do is to indicate the need
among professional men of a high standard of professional character
as that is outlined herein, and the further need for a comprehensive
study of the subject by those in charge of the colleges and technical
‘schools of the country with a view to including in the curriculum
of such institutions a scientifically conceived and organized program .
of training for the gevelopment of professional character.

The principles and details of training in relation to such effort will
vary to some extent in different classes of professional schools. The -
field is a wide one but worthy of skillful and zealous effort. In the
engineering field the psychological as well as the practical side will
probably play an important role in determining the methods of train-

ing to be pursued.
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Chairman Brack. I will now ask Dr. Mann, who needs no intro-
duction to you, to present his paper. As you know, gentlemeny there
has been a great deal of dissatisfaction with the results in the
engincering training in our colleges. Dr. Mann’s report of last year
gives the most inportant piece of constructive criticism on engineer-
ing education Q‘at has ever been given to the United States; and I
know, coming from such an authority, that What he will have to say
to-day will be well worthy of attention.

EFFECT OF THE WAR ON EDUCATION.

. . By CuasLES R. MaNN,
Chairman of the Adrizory Roard, War Plans Dirision, War Dcpartment,
Washington.

" Mr. Chairman, Ladies, and Gentlemen, I wish to preface my re-
marks on the effect of the war on engineering education by calling at-
tention to the fact that the war has as yet had very little effect on
cducation. We have all been aroused to much enthusiasm, and we
have had our emotions deeply stirredybut. very few new conceptions
and very little of the new point of view have percolated into actual
practice. Therefore, we must recognize at the start that it has been
~thus far largely a matter of wistful wishing. It is‘for the fyture to
reveal what the results will be by showing how we interpret the ex-
perience and how we reduce our findings to practice.

Several years ago, before the war, the members of the National
Engmeeung Society were asked what were the deter mmmg factors:
of snofess in the ongmommg profession.  With a surprising dom‘oo
of unanimity some 7,000 of them agued that penmml qualitigs. such’
as character, dlqmplmo. conimon sefise, and Initiative, have greater

= weight in shaping a carcer than have knowledge of the suence and
tcchmquc of engineering. <

N Reponts coming. from France indicate a slmilir conclusion, The

story is that w battle resolves itself into a afumber.of combats be- -

tween small.groips.of men. Some of these combats aro successful

and others unsnceessful, and the general resnlt is dgtcnnmed by the

i re}utu)nq between the succemfnl combats and the unsuccessful. It

“has | becn the practice to invéstigate every case of unsuccessfl com-

bat in’ order to discover the causes of the failure. The reéSults of

these 1nves€ig9.t|ons are that failure is practically ngver due te lack’
of technical knowledge of military science, but is generally due to:
personal wenknesses of chdracter. A commnndmg officer is late
in executmg an order, or he is not resourcgfu‘ in mecting new condi-
tions, or hie is timid and delays when posmve nctlon is requmed The
*’_ general 2onclusiop i is that the-most common causé of defeat is weak- -
**v ‘néss .of persdnal chamctzr The most successful nuhtarv tmmmg,
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therefore, is the one that develops to the highest degree  what niay be .
. termed soldierly character. B’ :

Starting then from the main thesis that the development of per-
sonal character is the fundamental purpose of education. a thesis
which is as old as the hills, what has the war contributed to the
solntion of the educational problem 2, Before analyzing the experi-
ence it is desivable to note that the war has not vet had any marked
cfiect on educational practice, because the schivols hinve not yet had
time ecither to reason out the lessons or to apply them. Whether
there will be a large effect or not depends upon what. is done in
the immediate future: If the schoolmen sec the vital points that
now stand out so clearly, and if they interpret them intelligently
and apply the results to edfication, muchs will be accomplish®d,
The result is a matter of the future. Impressions and hopes are all
we have at present. : .

A first hint at what ippears to be the main lesson of the war was
given the other day by a collegs professor who had just returned
{rom Frunce after more than a vear of intensive experience in Army
activities, purt of which was truining. e suid that he had taught
collere students for 20 years, but had never discovered how rapidly
a man would learn provided only he was eager to do so. Never
again would he attempt to teach un\i‘illing students. He had come
to realize the full force of Mr. Booley’s remark that “you can lead a
nan to a ubiversity, but you can not make him think.”

Fhe schools have recognized the educational importance of the

.~tmotions in an abstract and theoretical way for many years. Thero
Bas been a la rge literature constructed about the ideas of motivation
and transferable trﬁining. Muny o battle has been fought over the
question whether it is right to spare the rod and spoil the child,
and whether Latin grammar is not an gssential experience for every
hoy because it is dry, hard, and disagreeable. The war, however,
«- has clothed these theories concerning the dominance of the emotions
and the necessity. for motivation with a garment of reality which
nukes them fit for presentation to the public gaze and for introduc-
tion into school systems, § . .-

This first glimpso of the fact tha't eino‘i(_m is the driving power in
every learning process does not reveal how to proceed in orde®to
secure liko resu}ts in times of peace. A war situntion fortunately
docs not exist every day, and the problem is to discover the condi-
tions that tend to produce the-emotional state-in which energy is
released, so that learning and character building become a rapid

. procgss. . S ‘ .
_:One of the most striking developments in training methods of the

- war was made. in ‘the-field of physical culture. ~The old- setting-up

argely of.calisthenics, in which whole regiments
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went through regular motions together. After a few hours’ prac-
tice these became more or less automatic, and while they developed
vigotrous muscular systems, they did not occupy the minds or tend
to coordinate physical motion with niental activity. Men quickly
got bored with them and regarded them as a drudgéry that must
be tolerated for the sake of physical strength. The nien so drilled
were robust and able to endure a strenuous campaign, but when
something unespected happened they did not adjust themselves
quickly to the changed conditions. Their physical strength was of
little value when it was uncoordinated with alert mental action and
speedy adaptation to a new and unexpected situation.

To meet this difficulty the old routine scgting-up exercises have
been largely supersecled by what are known as quickening exercises,
or O’Grady gumes, which require close mental.attention and quick*
mental reaction to new wl rapidly changing situations along with
vigorous physical exercises. They keep the men on the alert pud
appeal to their instincts for competition for achieyement and for
sport. They appeal to one’s pride to make good, and inspire to ut-
most effort because the result is objective and can not be distorted.

While analogies are dangerous, it yet seems a safe inference that
the underlying conception of the quickening exercises may to ad- "
-vantage be applied to the intellectual activities of the school. The
old forms of voutme class diill,may develop robust migds .able to
stand a steady campaign of customary labor. Do they produce in-
tellects which are resourceful in the face of unusual conditions? Do
. they keep the students “on their toes” strivingseagerly to make

good and win the game? If not, they are probably not making their
best contributiorn to the development of soldierly character.
Valunble as are the quickening exercises and the O’Grady games,
they may be ineffectual if the men do not enter them with the right
. spirit. If the program is not changed frequently and enlivened
with new elements, a soldier may-eusily react with indefiniteness and
control his motions with a coldly intellectual attitude, which destroys
the results'in the way of physical récuperation and coordination. To
prevent this the_teacher must develop what is-known. as a good
morale. is now, gegqull_“ agreed that if the morale.is fine the’
required results follow.~. " S ~ Peon
Although morale is an illusive ‘thing to define, everyone has s
reasonably definite conception of what is meant by the morale of «
classroom. The war has done much to clarify.our notions of the .
character and fundamental importance of ‘good morale. At tho
beginning of the war the Germans seemed to grasp. its importance
more fully than did their opponents, @8 indcated by their extrnord}'?'
3 nary ~performances in attempting to undermine the morale of tHe
\ _..Allies. - The first Italian campaign is said to, have been won by this
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process. No doubt they counted upon keeping the United States out
of war by ]n‘n]m means. They have been past masters in develop-
ing morale of thein peculiar brand, apd this has compelled the other
nations to study the matter and devise methods of creating a mom]e
suited to their characters and phllosophles

It is now fairly clear that morale is an expression of tho spirit and
iaer nature of individuals and groups of individuals.” While it is
illisive, it is not so illnsive as character. Tt can be sensed, rated,
and judged, and therefore is n more tangible means of grasping the
Aynamic elements of an emotional situation,  Observation of morale
enubles an officer to sizgAp the character and morai tone of his men.
Appreciation of morafe enables'a teacher in like manner to judge
of the emotional mmtmn of his class. It is morale that the athletic .
coich secks above all things to (lovvlop n every tean.

In order to analyze the experiences of the war so us to apply them
to the activities of peace, it seems evident that the largest retuins
will come from a study of the problem from the point of view of
morile. It s not possible here to do this in detail, bug a few of the
more striking lines of study may be mentioned as lines of ‘investiga-
tion that \nll surely prove fruitful in pn‘scnmg through educatiqn
the fine national morale that has developed daring the war.

As o primavy policy a nation at war is obliged to recognize that
(s\'(l'ry individual is an asset capable of useful serviee in some par-
ticular line of work ofgdirect benefit to the country. In order to
mike the most efficient f1&\01" all is resources, s necessary to make
strenuoas exertions to discover what each individial is best qualificd
to ‘lo and to_ train each to use his abilities in the most effective
manner.  Applied to education this fundamental attitude produces
two results that are of importance in the development of morale.

- The teacher’s point of view shifts from a critical one, with attention

focused on discovering whether the individual measures up to the
academic standards fised by school authorities to one of friendly, not
to say eager, interest to discover what cach individual really ean do
well. The student’s spirit also changes from one of dn%muragemont
and doubt of ‘his ability cver to make good to one of interest and
desire for achievement. Both of these results are of large im-
portanee in releasing energy for both the teacher and the student.
They nlso have an immediate bearmg on the enhancement of morale.

Hence a first practncal suggestion for training the national man

-power for tenm .play js that the schools study and udupt 1o their
.own use the methods of clussification, rating, and testing individual’

abilities that werg developed: hy the Army... These. mefhods, as
worked out by tl\e committee on classification of -personnél’ and the
¥ psyi ~ho]ognca1 depamnent of the Surgeon General’ Oﬂice, enabled,
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the Army to utilize effectively more than 98 per cent of the physi-

cally fit men who entered the service. Similar methods adapted
to school work would supply a sort of national vocation gmidance
that would enable young people to select their occupuations more in
accordance with their abilities. They would also enable the Nation

to discover its geniuses and to provide for their adequate furthor{_

training.

A reasonably efficient .system of classification, rating, and testing
in school would also prove a powerful incentive to more thorough
work. It is well recognized that competition which is settled an the
basis of objective results is one of the most powerful means of
inspiring men to maximum effort of releasing creative energy and
of enhancing morale. -

A sccond important feature of the war training that can be trans-
foesell. readily to school practice is the direct drive made for the
development of moral charactecidtics and virtues. Intelligent mili;
tary training through its evolutions, its courtesies, its ceremonies,its
emphasis on service, and its discipline, makes an emotional appeal
to the student which accounts jn a measure for the zest of the Army
work. The insistence upon responsibility and consideration for one
another all tend directly to developing \0](119!’]\ wcharacter and
morale.

The schools on the other hand p]’l(‘e their great emphasis on
aental discipline and regawrd mioral qualities ¢as by-products of
intellectual activity. Both forms are essential for complete devylop-
ment, and therefore it seems probable that a combination of the Lest
elements of military and academic training is far more effective
than either alone:

The country has a proper fear of what:it calls militarism, and
no one, least of all the Arnty itsQlf. desires.to deyelop anyshing thit
looks militaristic. On the other‘\\mnd. all must agree that our brief
military experience has revealed a physicial, meéntal, and moral

* stamina in which the Nation has surprised everyone, particularly the
) P \

Germans. This outbreak of willingness to work together for the com-
mon gopd proves that the sturdy virtues are a genuine part of our
national character, slthough they were but latent before the erisis
came. It would be magnificent for the future 1ndustrlal develop-
" “mént of the Nation in the coming years 6f peace if this coopm ative
spirit,could be as dafinitely fostered and as freely expressed in civil
life a¥ it is in military operations.

Hence th:?lﬂmd_pm@ml suggestion. for development of team
play and a fational civic morale is thit the best elements of military
. training be combined with ordmary schoolmg The most effective
.way-of doing this at-present is through: summel"umps and through
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If'the responsibility for team play and civic morale among the !
entire people is left wholly to the present school system. ‘the evel-
opment will be a long and tedious process. The process may be
stimulated by national campaigns similiar to those of the Food Ad- -
ministration and the United War Workers. It was the selective-
service law, however, that completely released the spirit of national
service which resulted in universal cooperation. This experience
suggests that possibly the qpickest way of stimulating the growth®
of the team-play spirit and o directing it toward peace time would
be through a universal serys@Aaw that would require all young men
and women to train themselves thsome form of useful skill beneficial
to the Ndtion in case of un emerg®yey. If such a requiremenf were
made, and if it were applied in the same thoroughgoing, democratic
manner as was the selective-service law, it is reasonable to expect that
its’effect as a moral stimulus upon the Nation would be no less pro-
found that in was during the war.

Chairman Brack. Gentlemen, you have heard Dr. Mann's thought-
ful address, and I know that he too has given us a number of fexts
{ér discussion. _

Before opening the ditcussion in general the chairman s going to
take advantage of the privilege that is his, and saya few words on
these Jines. .

The great lesson that the war st have taught to all of our people -
is the value and the cffectiveness of coordinated action. In our -
country we have been over-individualistic; each man has been allowed
to go ahead as he pleased. Each function of the Government has
been more or less allowed to go as it pleased, to develop as it pleased.
There has been too little coordination. The result has not been the
best. Individualism is necessary. It is the great privilege of our
country that every mian has opportunity. Therefofe it is wise and
best that those opportunities should be developed. This can be car-
ried too far. You all know that at the beginning of our country’s
life, when the population was greatly scattered, individual liberty
could be carried to an extreme. There were sca rcely any restrictions
whatever, A man could o as he -pleased, because he did not come
in contact with his fellow man. Then, gradually, us the populution~
increased pach man’s rights were diminished because they trespassed
a trifle on the rights of others: and if you analyze conditions in our
Inrge cities, you will find that individual liberty of action is neces-
sarily greatly restricted because of other people’s rights, and we have'

to get, in a-measure, coordinated action.

' This goes through the entire body of life. All of our a'cti'vities
must be coordinated because of their effect, the friction, on other .*

3

activities, :
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The Army is the best illustration possible of coordinated action.
It represents the maximum that humanity can do. To get 1 good
effect, then, this army must act as a great machine composed of
many, many parts, and each part must do its own work at the proper
time and without interfering with any other part.

That cooperation and coordination is attained by organization
and discipline. Organization is nothing in the world except the
broad conception of a field of work, the division of that work into
certain definite parts which ave distinet. and the assignment of each
of those parts to a certain agency. Within its sphere of action that
agency must be entirely independent. must have initiative to do all
that is required within that sphere. and it must not go out of that
sphere. '

That, then, requires a certain self mastery which is termed dis-
cipline. Discipline is not something imposed from without. True
discipline is something that a man- imposes on himself so as to sub-
ordinate his body. his mind, his actions, to duty, whatever that duty
may be; and the truly disciplined man is the man who first looks for
that duty, then performs that duty, despite its effect on himself.

That is essential in an army. It is equally essential, or should be
so cdnsidered, in all civil work, wherever great work is to be per-
formed. :

As Dr. Mann said, that self-mastery. that spirit of willingness. is
made mguch more easy by what is termed nworale. It seems to me
that" not enough effort has been made to develop morale. The pni-
mary object. undoubtedly, of our institutions of learning is to fit’
the young men for their future life, for their future,work, and
doubtless the very large majority of young ney come to our schools
with that object. But it is in a measure lnz sight of. There is

“very little advantage taken of that fact, by showing how, in order

to fit themselves, certain things must be done and how done best.
and the cultivation of ‘that morale that would lead men willingly
to do this work. It has been in a measure neglected. It can bo
carried out, and carried out to the widest extent. ’

1 heard an address given a short time ago; it was during ‘the

. war, during the training period, and it was by an experienced of-

ficer. In speaking of this matter he called attention to the littl
question of the salute, how it should be rendered. To a man who
does not know anything about it a salute looks, in its worst sense,
like a confession of servility. Absolutely it is different, absolutely
different. If a soldier, in coming in and being compelled, as we
call it in the service, to render honors, considers that rendering of
honors & servile task, he hag entirely a wrong idea. He starts out

z= entirely wrong, and:the first thing that is necessary to do in raising’
*"(5‘“;\5* . 2 ) . ) L a . a N .
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the morale among our men is to give them proper conceptions of
that.

The salute and the other honors rendered are nothing more than
the courtesy that should prevail in civil life but which does not.
It is enforced in the Army. It s just as right in civil life that thp
young man should rise when his elder comes into the room, just
as he does for a lady; that in passing his elder on the street he
‘'should give the first sulutation. It is equally incumbent on the elder
. to acknowledge that salutation. It is a mutual obligation. “That

is true in the service. But as this ofticer put it, there is a great
deal more in the salute than that. He said that when you salute
an officer, do not do it as a perfunctory matter, as a matter that you
are compelled to do, but look him in the eye, raise hand to head
and feel, and let him feel, “Here I am, wearing the uniform, proud
to wear the uniform, ready for service. What will you have me to
do?”" And the officer, in returning the salute, says, “I amn glad to
see you, glad to have your help as a conurade. Thegefore, I recognize

You as & comrade, 8s & man participating in the work.”

. That was simply a little illustration: in morale. That can be

carried all the way threugh the work. Morale can be brought up
by a simple appeal to reason; and I am sure that by that the work
of the colleges will be greatly bettered.

. Now, that sense of duty—how can it be developed? That sense

that when something is to be done it is to be done despite any-
thing. It is a duty, and, therefore, sacred. '

At West Point one of the means taken for that was one that you, 1
as educators, may probably smile at a little bit. In the instruoction of
that was given in the class a certain lesson was assigned that had
to be lparned. When the cadets were called up to recite they were
first requires to demonstrate that they had learned that 4lesson.
Original thought twas not wanted, not asked for. The lesson was
given. It was there for them to learn, and the first ting they had to
demonstrate was that they had performed that duty: .

That can be carried to extremes; of course, but the fundamental
idea is good. Here is something to be done; have you done itf
That can be carried all the way through college life. It means
much that when the chapel bell rings or ceases to ring the students
shall be there; just as much that when the hour for the lecture comes
the students shall be there, as it does that they shall know what they

-.are supposed to pe taught or what they are sup to learn. - Y

The first “thing, I think, that is necessarg/ to rinculeate in the
young man, is that sense of duty. - sk either imposed or
voluntarily assumed is something that must be done, and done with
one’s. might. - I.do not believe that in the schools this is as much- - |
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insisted on as’it should be. Slipshod methods are bound to ruin that

-idea. It must go through the teaching body, just as much as through

the student body.

One of the lessons we learned in the war was the great undesir-
ability of overspecialization. An officer who went out in command of
a light railway regiment organized for the purpose of building and
operating light railways, sent over to France for that purpose and
at the front for that purpose, said iqgge yesterday, * At the front I
had rio use for a specialist.” He did not mean that specialization
is not very valuable, not that special knowledge is not of very great
advantage and must be used; but what he meant was this, that in ad-
dition to being a specialist, 8 man must be prepared to do whatever
comes up in the cngineering line. I have yet to find a speciulty
which is such a specialty that the man who rises to the top of his
profession in that specialty does not have to be an all-round engi-
neer in addition. We know that for subordinate positions we can use
» man who knows only one thing, and he is a very valuable man, but
he is strictly subordinate and must be so all his life, for Be knows
only that one thing. Ie never can rise to the top, because he over-
specialized. I do not care where it is, when you get up to the top there
Js something-broader than that specialization, and thefefore it seems
to me that before a young man is allowed to speciulize he should have
8 thmongh grounding in and broad outlook over all fields of engi-

neering, so that he will know how to coordinate the different parts,..

know the relation that his specialty bears to the other parts, and,
ultimately, after he has arisen so high that his own specialty alone
can not be exercised, he can go on on the broad lines of engineering.
This he must do if ever he rises.

That means, then, that specialization, or the teaching of speciali-
zation, shonld not be permitted until a certain broad- geiieral founda-
tion has been laid; and I believe that is quite essential.

At the front, agnin and again specialists Were of little use. Men
came to me, as the chief of engineers, throughout the war, and said,
“I am a specialist in this or that or the other, and T waut to go ovet
to France and lend mgeervices to tho Government in this speciality.”
1 was obliged to say to.them, “Gentlemen, there is a need for the
oxercise of that speciality over there, without any doubt, but whether
you will be at the point where that need exists at the time the need
exists is another matter.. We have to have at the front men who will
do anything that comes up because it is needéd then, and we can not
have an enormous corps of men, one man to do an hour’s work and
another man to do another hour’s work two weeks from now. We
have: to have “men -who are continuously busy; and while your
speclahty is. very desirable, and. very, very.. ‘nécessary, yet you must
< be more tbal‘ a epecmhst xf you are. gomg to serve.”
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Is not that, in a mensure, true also in ordinary engineering experi-
ence in our country in time of peace? Certainly it was one of the
lessons of the war, for engineers. .

There has been something said about the development of character.
A certain amount of that must be done in the schools. most particu-  *°
larly in the development of the sense of duty. But the important
development of the character that must come for all engineers can *
hardly be gained at the schools. At the school it is difficult to put
such’ a responsibility on a man that he is able always to assume
responsibility willingly. Tt is difficult. also, to give him an oppor-
tunity for initiative, to enable Lim to exercise his powers of resowrce-
fulness: and it is only by the exercise of those powers that a man de-
velops them.

In the Engineer Corps of the Army that matter is recognized.
Our younger nién are not considered real producers until they have
been in the service for about 10 years. We send them through the
schools, put them on different duties as assistants, and the country
has been most fortunate in this war in that its civil works were to a
certain extent administered by the Corps of Engineers pn& to the
war, :

I do not think you gentlemen realize how deadening is Army life
in time of peace, how little opportunity there is for real initiative,
for the development of a sense of responsibility.” By having these
civil works we had the opport unity of giving our young men respon-
sibilities, of calling on them for initiative, for the exercise of re-

" sourcefulness, and, therefore, for their mental development. It was
a most important asset of the country, and the services of the engi-
rieers during the war were a proof of what came from this.

So this same devclopment which is needed can be obtnined by
the young engincers in civil life only in actual work. It becomes,
then, » question whether it might not be advisable so to revise the
system, the requirements of our educational system, the system of
giving degrecs, as to permit the educational institflion to have re-
sponsibility for the starting of the young man and to follow him .
through his career for a series of years to see that he has the work - .
which will develop him best, and then only to give him his degree
after he has shown that he has made full use of his opportunities,
and not to stop even the supervision of education with the four
years of the course..

I do not know just how that could be iccomplished, but if it
were possible to do s, I am sure it would be greatly to the benefit of
the profession. Now, Dr. Mann, in the final part of his discussion,
touched on something which is another lesson of the war, and that

. 188624°—190—7 . oo : :
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is that if we as citizens are to do our full duty to our Government
we must be prepured to defend the Governent.

Some years ago in my service I met a young Englishman w ho wis

a very exceptional man with very exceptional business ability. At
the time when I knew him first he was the head of a single branch
bank of one of the greatest banking institutions in the world. I
watched him through five or six years during which I was able to
observe him, and he gradually urose from that position until he
became the head of all the branches of this particular institution,
in quite a huge section of the earth, sho\\lng that he had tremen-
dous powers of organization und that he was naturally a leader of
men. :
When the war broke out he had been Cd]](‘(l back to the purent
institution in his home country. He was o man still young, vig-
orous, without family ties, and he felt it his imperative duty then to
go to the front. Then he found that he had folded all the talénts
that he hud for that particular class of service to his coutry in a
papkin and had buried them.

He was offered u commission as captain.  He was a leader of men;
he had shown it; but he was compelled to go todis superiors and
say, “I am sorry. I know notlfing whatever about military affairs.
That I have neglected completely, and I can not accept the re-
sp0n51b1|1t\ over the lives of other men which wou]d be gl\ en by a
commission. I must go as a private.”

There was a man eminently well fitted to serve his country,
whose service to his country should have been of the higlest order,
and yet, through his own neglect, he was not at that time, in hh
own opinion, of any more value than the humblest laborer, the
wielder of a-pick and shovel.

Is it not the duty of each one of us to our country to see that that
line of preparation for citizenship is not peglected? Is it not our
duty, shen, to prepare ourselves for thay greatest service that we
can render td our councry when our countty needs it? .

We have been instituting military ingtructien in our schools. 1
hope the experiment will be successful. "I do not know. To get one-
gelf thoroughly disciplined does not mean an hour a day or two hours
a week. It.means daily living with selfrdisciplines Army methods
are certainly conducive to efficiency. You have heard a grwt,
deal about ‘red tape. By the way, I want to speak on that thing.
You kow that that is,one of the most mallgned things in the world.
Do you know that we, in the Regular Service, since this war began—
I am going to say something:-that I do not know whether I ought to
gay or not—have had a grest deal more trouble thag help from many
of the go-called captains of mdustry, ‘because in civil life these’ mien

Kb +had gone ahead law unto t.hemselves, doing what they pleased re-
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.\P‘ﬂjble for their own monev. or at least, not losponsuble to anyone
really for what they did, and therefore they acwmpllshed results
outside. But when they came into this great, big military machine
they tried to carry those same methods with them, and the result
was confusion worse confounded. Not having ever been accountable
to anybody else for the way in “lnch they handled money, they
attempted the same procedure. I do not think I shall need to
specify to you examples that we had. Some of them wore uni-
forms; some of them did not. Tt does not make a particle of differ-
ence: their methods were just the same, and Congress is now investi-
gating why so much of the public wealth was spent without results.

So, along with every organization must come that self- subm(hn.l-
tion to PlllL. that readiness and \\lllmgness to acrount for one’s
actions, that ability to do so—and that is ved tape.

There can be too much red tape. I have heen just as much a
kicker against that as anybody else. There is unnecessary red tape,
and any quantity of it, but. there is n certain amount. of orderliness of
procedure which is qb\oluu‘]v necessary. I know in my own depart-
ment we have not been free from it in the stress of war.

A case came up the other day in, which we had an.order from the
other side for a number of cranes, the cost of which was very large.
Instead of putting in u requisition and having it-go through the
proper chanuels in my own office, so it would bé nccounted for y&h(‘
order was sent out in writing, and a copy of the letter was putin
tlft ordinary correspondence and did not get. into the proper channels
0 uccounmblhtv The result is that the bill for those granes came in
the other day, and now we are having a hard time to find out exactly
how they were ordered and when. : We saved perhaps two days by
b sending: the order out. in that way. We are going to lose a great
‘deal more than that in getting the case cleaved up.  We tried to cut -

red tape, and the result was disastrous. Just. one day more delnv

in putting those pupers in the regular order and getting them in the
regular channels would have saved.a very great delay to the Govern-
ment ip the end. ‘ ~
So (lo not be, deluded about ved tape. A certain amonnt of red’
tape must exist in afery mg:nn?utmn It means svstom, and it is
necessary. The larger the orgamzutmn, the greater the amount of
system that must prevail. The action is a trifle slower, to start in.
with, but, like the wheels of the gods, they “ grind slowly, bnt they
grind exceeding small.” - In coordinated action of that kind there
nust be systen, und that must be taught at the schools also, for
every great human endeavdr, must be made by, coor(hnated actlon,
and ‘that coordinated action muat be orgmnn-d and arrnnmd to
--work properly-on definite lines - C e e
: I am not going to bore you any. longer : S e T
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At the outbreak of the war#we of the Engineers had the great
advantage of having the whole profession at our disposal, and iwe
got such fine material and the rgsults were so good that the other
arms of the service became envion, so that before the war was over
there was a very great competition for engineers, <o much so that
it looked as if we could not get any engineers any longer for enginecr-
ing.” The greatest competitor I had and the greatest rival was Gen.
Coe, chief of the Coast Artillery, and I am going to ask him to make
a few remarks.

Gen. Cor. 1 canie only as a listener, Gen. Black, I have only a
word to say. As Gen. Black said—or did not say, rather—he
had all of the engincering graduates locked up in his safe when 1
came back from France in June, 1918.

While only a small amount of engineering knowledge is required
in the Coast Artillery, that-little knowledge is very essential.

We had to go to work and bunild a military academy at Fort
Monroe, which we did just about, a year ago, comprising 2,400
students. We established a three months’ cowse, graduating 200
every week. That was only to meet the,necds of the Coast Ar-
tillery, which at the end of the war had a little less than 100,000
men out of the 2,000,000 in France, and that number of officers was
necessary toymeet our needs for those men and for the others which
we world have to send before our quotu was filled. Wedrew for the,
course at Fort Monroe upon the students in the engineering courses
of the universities, not altogether, but largely. )

I think it will show you the character of men% got when 1 tell
vyou that over 80 per cent—about 82 per cent—of those men whom
we took finished the course at Fort Monroe and were cmmmasxoned
as oflicers.

There are four qualifications for an 1 officer of Const Artillery, some
of which are the same as the qualifications for an oficer in any
branch of the service. The first, the elementary one, is a knowledge
of engincering, to include sui'\'oying. He must be a practical sur-
veyor. The next qualification is a technical knowledge of artillery,
which knowledge we can give a young man of fair education and
ability in & very short time. The next qualification is the ability to
lead men. That depends upon the soul of the officer, T think. It
can be judged sometimes from his countenance, from his bearing,
from his temperament. It is a difficult thing to judge, and you often
make mistakes, but we found that we were able to arrive at fairly

correct resits in the 12- weeks’ course whxch we gave to the young .-

men down at Fort Monroe.
The final thingj.and, I beheve, rea]ly the most essential thing, in

_an officer of Coast Artillery, is that he must. absolutely: will and

determme to overcore dlﬁicultxes- nnd the dlﬁcultxwhlch were to
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be overcome by the heavy artillery in France were, I'think. not
cxceeded by those in any other branch of the service.

I believe that the young then we sent over there overcame those
difficulties in a perfectly wonderful way. )

I do not know that I have said anything partienlarly Léaring on
the snbject, but T thank you very much. -

Chairman Brack. In November of last year, due to the exigencies
of war, there were a lot of young men commissioned as engineers
from West Point who had never passed beyvond the pure mathe-
matics.  They were not engineers, although they were commissioned
as engineers. It was necessary, then, for me to organize a school
to give them a fundamental engineering training before they were
fitted for engineering work. In o¥er to do that I called on the

- resourees that we had for getting u proper course. Fortunately,
I fourd among our officers a nunler of trained instructors from the
various engineering .colleges, and they gave us most needed and most
valuable assistance in this work. _ c

One of them is here present this morning, Col. Marstoa, dean of
the Department of Engineering of the Towa State College, at Ames,
Towy, and T would like to ask Col. Marston if he would kindly give
us a few remarks.

Mr. Marstox. Mr. Clairman, I have already said~on the floor
here yesterday about all that I know.

Chairman Bracx. I don't believe it,

Mr. Marsrox. I will say that it was a privilgge for me to be asso-
ciated with the other officers in-planning this course for the Army
engineers. 1 shall always remember it as long as I live as one of
the greatest privileges which I ever had. That course is an important
experiment in engincering cducation which .all of us will need to
watch, ind I feel that the results secured thieve tiy be of great
value to usin engincerifg education in the post-war period

I feel, also, that while in the Army a great many engineering,
educators acquired certain’new ideas which may be of use in their )
work in civil life. Personally, I believe that every engineering stu- *°
dent should be given an’Army rating (or an cquivalent rating) of
his manhood qualifications as well as his class attainments, by cvery
one of his instructors, and that a_high standard of.attainwent in
‘physical qualifications, leadership, intelligence, and personal quali-
ties should be required for an engineer in ge®ing a degree as well
$s a high standard of class attaimnent. o

I believe that we should adopt’ the principle adopted in the Army
that every officer must always be a student, nlways striving to im-.

prove. It was a lesson o me to find -that we went to school every - -

week in the yoar in the" Arny. The officers after doing a day’s work. -
had to attend an officers’ schiool. Why shfi"uld_‘not‘mexhberé of our -
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~* by the methad outlined by Dean Evans. They are very much alive.
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1 think I ought to add to what Dean- Evans has said by stating
R the’}sﬁl visited some af the classes in mechanics and hydraulics.

ese studeats are young men from West Point with a good ‘

athematical training to begin with, They are studying mechanics

They deluged the instructor with very intelligent questions, getting
down to the root of the matter.

That may be due either to the method of presentatlon or it may
be due to the splendid qualities of these two ‘instructors. I think
there is a combination of both. .

I was particularly interested at Camp Hjmphreys in the courses:

~that I have been teaching myself for the last six or seven:years.
Let us take, for instance, & course in foundations, Usually this
is.a matter of studying through a treatise, and the students have

certain chapter assigned to theth. They read that chapter; they
cdme to class and diScuss the chapter with the instructor, and the
varjous constructions are illustrated diagrammatically and with
. lanterryslides. I feel that in our senior courses of engineering con-
struction the matter is apt to be too descriptive. It is very difficult
to get a reaction from the student, so that we professors, I think,

" .feel that the fupdamental courses in mechanics are miore solid and
more worth while in developing students than these so-called senjor
courses ih construction. Down at Camp Humphreys they are gomg
ahead on a little different idea. . They have there some 10 experi-
enced constructors. The man.w Xtmg tHe course' on foundations,

- for instance, has built dams Lm "California. He is a thoroughly
competent constructing engineer: \I think that is true of all of the N
10 men who are.building up these courses.

In the first place, jf I may speak of this from hearsay, I under-
stand the old West Point methed was the reading of so many. pages
of a treanse and coming to class and certifying that these pages were
read. A manp might turn over'Pages pretty quickly late at night be- .
fore he got the reading finished for the next day. '

s In"some of our civilian colleges those courses in construction
engineering involve a considerable amount of performance by .the
* gtudents in the way of drawmg and calculating. There used to-be

" more rivet spacing than there is nowadays. Down at Camp Hum-
phreys the’ courses occupy an average position between those ‘two

* extremes of broad reading and detailed porformance. Take, for
instance, the course in wharves and docks. The stpdent is assigned
8 certain situation, the design of.a certain wharf or dock in a situa-
‘tion. below the city of Philadelphia. He has & full description of o+
~that sltuatlon, a plan of the water front, the soundings, borings, * ' -

“He bas, first of all~-'-thls

&roblem to ‘solve. “He has the framework :
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of the problem upen which his ryading of the text is hung and a
series of developing questions and minor problems which thsow him
back to the %xt for material upon which he must base his decision
as to-the particular thing to be done in the design of the dock.
His designs are in the form of sketches rather than detailed draw-
ings. o
Those courses are all bejng prepared with'that particular motive,
and all instructors have thi \orientation in referencg to the purpose: \
of their work, and the studenk, to use rather technical language, is \” .
motivated through a real situati
I feel that this offers. then, a promlsmg method, a more conscious
reaching out ¥ the training of our seniors to engmeermg work.
By saving tlme, I believe, we can conden®® our senior courses and
leave room for many of those activities thal\are bemg pressed in
upon us by the outside world. .
Of course, it is difficult to adopt any great ch gwhjg nnection
with educntlon, because we have verv little science in ‘bur educa-
tional methods. They are very largely the result of experience and
tradition, and instructors are necessarily very conservative. We
“have so much impression, so many individual experiences without
real scientific laws, but if we can get our students classified as to
material and then work on that particular material, we will have a
more scientific approach to many of these educational problems. P
I can only say, in conclusion generallv, that the work at Camp
Humphreys lias given. me a new horizon and has been the most
- stimulating thing T bave come in contact with for many years.
Mr. Prarr. Mr. Chairman, T would like to interject somethmg
here which was brought to mind by Dean Marston’s comment about
the Aimy. requirement, that each day sh()u]d be a study day for
officers of the erv .
There are a few thifyrs going on in mdustnnl concerns. whieh are
analogous to this and may be of interest.
Just this past weck the manager of one of our largest depart-
ments conceived the idea of getting his men together “in groups
of 50. These were the workmen and tH¢ foremen. He intended to
talk to them for half an hour. but uctually talked for an hour and
* & half, trying to point out what their individual efforts meant in
the work ,of tho department, #nd to give their relatively simple =
tasks more meaning by showing. that they are. parts of a broad -
undertaking. He told them that anyone could put in & card for
the fime so-spent, and the company would pay for it, but .he was .
going to ask them to go back and think the talk over and deposit ,
b~ 8 ballot saying simply yes or no a8 to whether those courses should .-~
. be continued. The courses would not. be_onerous. Each group of
> men, 'would. attend only half. an hour once ‘& month “on his. ~
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T think I ought to add to what Dean Evans has said by stating
_that I visited some af the classes in mechanics and hydraulics.
These studeats are young men from West Point with a good
mathematical training to begin with: They are studying mechanics
~" by the methad outlined by Dean Evans. They are very much alive,
l They deluged the instructor with very intelligent questions, getting
down to the root of the matter.

That may be due either to the method of presentation or it may
be due to the splendid qualities of these two ‘instructors. I think
there is a combination of both. _

I was particularly interested at Camp Humphreys in the courses

~that T have been feaching myself for the last six or seven-years.
Let us take, for instance, & course in foundations. Usually this
is.a matter of studying through a treatise, and the students have
certain chapter assigned to'theth. They ‘read that chapter; thcy
me to class and diScuss the chapter with the instructor, and the
varjous constructions are illustrated diagrammatically and with
. lantermsslides. I feel that in our senior courses of engineering con-
struction the matter is apt to be too descriptive. It is very difficult
to get a reaction from the student, so that we professors, I think,
*.feel that the fupdamental courses in mechanics are more solid and
.. more worth while in developing students than these,so-called scn}or
courses in construction. Down at Camp Humphreys they are gomg
ahead on a little different idea.  They have there some 10 experi-
enced constructors, The man-w}\tmg tHe course on foundations,
- for instance, has built dams jri California. He is a thoroughly
competent constructing enginecr: -.;[ think that is true of all of the 0
10 men who are.building up these courses.

In the first place, if I may speak of this from hearsay, I under-
stand the old West Point method was the reading of so many. pages
of a treatlse and coming to class and certifying that these pages were
read. A man might turn over'pages pretty quickly late at night be- .
fore he got the reading finished for the next day. ‘

4 In"some of our civilian colleges those courses in construction

engmeenng involve a considerable amount of performance by .the

- students in the way of drawmg and calculating. There used to-be,

*" more rivet spacing tl;um there is nowadays. Down at Camp Hum-

phreys the’ courses occupy an average position between those two

- extremes of broad reading and detailed porformance. Take, for

instance, the course in wharves and docks. The stpdent is assigned

- a certain situation, the design of.a certain wharf or dock in a situa-
>, ‘tion. be]ow the city of Philadelphia. He has a full description of .

. that situation, a plan of the water front, the soundings, borings,

: wsund so-fort.h and ﬂbon thet sntuahon he haa to. desxgn 8 wharf
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of the problem upen which his rgading of the text is hung and a
series of developing questions and minor problems which theow him
back to the Yext for material upon which he must base his decision
as to-the particular thing to be done in the design of the dock.
His designs are in the form of sketches rather than detailed draw-
ings. L -
Those courses are all bejng prepared with'that particular motive,
and all instructors bave thidorientation in reference to the purpose, \
of their work, and the student, to use rather technical language, is
motivated thmugh a real situatiyn. :
I feel that this offers. then, a promising method, a more conscious
reaching out fGr the training of our seniors to engmeermg work.
By saving time, I believe. we can condendq our senior courses and
leave room for many of those activities tha¥ are bemg pressed in
upon us by the outside world.
Of course, it is difficult to adopt any great ch gmaf)nnectlon
with odncntlon, because we have very little science in bur educa-
tional methods. They are very largely the result of exp&lence and
tradition, and instructors are necessarily very conservative. We
~have so much impression, so many individual experiences without
real scientific laws, but if we can get our students classified as to
material and then work on that particular material, we will have a
more scientifie npproach to many of these educational problems. g,
I can only say, in conclusion genemllv, that the work at Camp
Humphreys has given. me a new horizon and has been the most
- stimulating thing I have come in contact with for many years.
Mr. Pratr. Mr. Chairman, I would like to interject somethmg
here which was brought to mind by Dean Marston’s comment about
the Army. requirement. that each day ’shou]d be a study day for
officers of the :erv
There are a few thifgs going on in mdustnnl concerns. whieh are
analogous to-this and may be of interest.
Just this past week the manager of one of our largest depart-
ments conceived the idea of getting his men together “in groups
of 50. These were the workmen and tH¢ foremen. He intended to
talk to them for half an hour. but uctually talked for an hour and -
" & half, trying to point out what their individual efforts meant in °
the work ,of the department, &nd to give their relatively simple
tasks more meaning by showing. that they are. parts of a broad -
undertaking. He told them that anyone could pat in a card for
the fime so-spent, and the company would pay for it, but.he was .
going to ask them to go back and think the talk over and deposit ,
b~ 2 ballot saying simply yes or no a8 to whether those gourses should -
be continued: ‘The courses wou]d not be onerous. Each group of ~§
: & hi X
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time in the future, and the instructions would be givgn by the
foremen. The classes would be held at 4.30, which was the closing
hour=in the afternoon, until 5 o’clock. The results were rather
remarkable, for out of that group not one man put in a time card,
preferring attendance at his own expense, and there was a unani-
mous vote in favor of the continuation of those talks, not one dis-
sentipg voice.

-It simply shows, I think, very graphically, the desire of the plum
workmgn for further knowledge and more intelligent understand-
ing of his undertakings,

In another department the engineer in char‘ge gets his men to-
gether periodically and talks to.them on the engineering phases of
the pamculm line of business in which they are engaged, and »
fine response is dlways made.

With our company continuity of service means ‘something. 1t
./ uffects supplementary compensation, consisting of a semiannual

Lptgl;s payment of 5 per cent at the end of five years’ employment.
It affects vacation periods among a considerablse number of men:
for instance, every paD of 10 years’ standing has a week's vacation
with pay, no matter’whether he is a laborer or a skilled dayworker.
It glso has a direct beax‘!'n%on old age and disability pensions.
- ~ Any man in the company who wishes temporarily to leave its
. employ for the purpose of securing a higher education is at liberty

to do so, and his continuity of service will be assured. .

, Another thing which we maintain Jduring the winter months, in
cooperation with Union College, is a series of elective study courses,
consisting of efementary and advanced-electricity, chemistry, physics,
mathematics, English, Spanish, French, etc. It is very interesting to
observe those classes, which include not only men who are recently out

* of college, but also somns of our oldest and most advanced engineers

who have.carried responsibilities over a penod of time. One man

] told me that he wids gom" to take a course in chemistry, as he had

' not studied chefnistry since he was in college and wanted to br sl
up on it. 0

Still again, young men who have come to us with on]y a bachelor's

degree and wish to study for a master’s degree, are privileged to take

E mcltatxons at the college each Friday morning without loss of time.

Wlth home work the higher degree may be thus acquired in three_

years. a

I thoughtvit might be of interest to those ’present to know that in-
dustrial concerns-a¥e keenly alive to the desirability of all classes of
en;ployees continuing thefr studies. -~

* Chairman Brack. We nre very glnd to hear from Mr. Pratt; and
“&v T thmk that Mr‘ Dxetz who is the educatxonal dlrector of the -:
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Western Electric Co., can perhaps elaborate still further on thit sub-
ject and tell us some more things that we would like to hear.

Will Mr. Dietz kindly come forward? \

Mr. Dierz. Industrial concerns are waking u very serious und care-
ful study of training problems within their own orgunizations. We,
in the Western Electric Co., ure coming to feel that it must be a part . 4
of every executive's job to dev elop his men.

We, for many years, had a plan of centralization at our principal

manufacturing plant at Hawthorne, which had for its main purpose
the gathering tbgether of a group of young men conming directly
from college, many of them mechanical and electrical engineers,
others who had courses in business administration, or even more
gu)erul courses in arts or sciences. They were put into a sort of
reservoir or training center, from which they could be drawn after
they had shown their aptitude for certain lines of work, whether
manufacturing, cemntercial, or engineering. That went very well
for awhile; und we developed through that plan some very capable
young men,

Careful analysis of the needs of our organization and the reaction
of the young nien to the plan of training have led ns within the last
few years to experiment along other lines. We now feel that tht
practical trzining of these men must not be done in u place apart
from their regular job, but they must be put, -as our people say,
right up against the real thing after they come directly to us from
their outside educational preparation. .

£ cotrse we hauve numerous methods of helping all of our men
(both new: and older empldyees), to broaden their knowledge of the
company’s products, the company’s methods, and the company's poli-
cies, and to broaden their acquaintanceship among the company'sown
people. These are siccomplished through organized educational pro-
grams and in cooperation with outside agencies.

We, too, like to inspire the men with the feeling that their job .

- Is an ¥dvervday one; that a man does not get an education and come
with us and remain stationary, Dut that he is living and growing and
that his education must continue, and that his usefulness to the com-
pany will depend upon how fully his growth nmtormhzee thiuglh .-
his everyday work.

The real fundamental, we feel, is to get thoroughly established the
conviction that it is the part of every'execntive’s job to properly
develop the individuals within his organization, and that his success
as an executive is as Igrgely dependent upon t}m phase of manage-
ment as’are those parts which can be measured in terms of output-~
or profits, or dollars and cents” . N
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Chairman Brack. Gentlemen, we have with us to-day a man who
before the war was professor of engineering at the University of
‘Washington, Seattle, and in his work there he developed methods
and original lines of thought. In the engincers we were most fortu-
nate to find him at the time we were organizing the school at Camp

Humphreys, and he has been an essential factor in the success of that .

school. T would ask Maj. More to say a few words now as to his
work, both before entering the sérvice and after his entering tho
service. '

Mr. Mogre! Mr. Chairman. Ladies, and Gentlemen, one of the
effects of the war grew out-of the tremendous demands made upon

. the educagional resources of the country. It was necessary to train

large bodies of men effectively in a very short time. Naturally, this
led to some rather hasty overhaulings of airricula and modifications
of courses in general. Fortunately, however, previous to the war a

number of experiments had been carried on for some time with tli}

view of making education more effective in the attainment of i

nvowed purposes. It is noteworthy that the demand for engineer
officers, which grew out of war needs, was a pnme factor in the
establishmeént of a school which would.attempt to give the officer a
more basic training and more efficiently fit him for engineering
activity. The chief of engineers, Maj. Gen, Black, after years of
observation and study, had become convinced. that better results

could be obtained in engineering education if some rather radical .

chunges in method could be brought about. . His convictions were
confirthed by the investigations and report of Dr. C. R. Mann, und
so with rare foresight and strong initiative he seized the opportunity
offered by the war demands, and reorganized the Engineer School,
with a view to working out some progressive educational methods.
Working under the broad ideas laid down by the chief of engincers,
Col. V. L. Peterson, commandant of the schoo] carefully fostered
the details which led to final success.

Under the personal supervision and direction of Col. Earl North,
and with the enthusiastic cooperation of instructors, this idea was
carried out in the Department of Mechanics of Engineering by the

‘adoption of methods similar in form to tho#t which have been in

successful operation at the University of Washington, Seattle, for

the past six oy seven years. These were described in an article in .

Engineering Edncation, for May, 1917. At the opening of the course
no textbook was used; and there weré no-schedules or long-estabhshed
rules of procedure to hamper &n unprejudiced attempt to )mprovo

1 Mditor's: Note.—Owing to.lack of time avaifible for discussion. Maj. C. C. More wae -
lmited to & few remarks concerning the ugusual epthusiasm "and cooperation of, the
directors and iustructors at The Engineer 8chool ;- but assisted by Capt. W. E. Duckering,
bo wb-eqmnty ptew'ed the amn«: n‘tomnt whleh i preunted m -
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the educational situation. Those engaged in the work were actuated
by a single purpose, and all cooperated enthusiastically in the effort
*to secure definite results for the utmost benefit of the student. In
this methad tho{ primary purpose is to stimulate and encourage the
student in the eXercise of his power of independent thought, reason-
ing. and judgment, and tg increase his ability to cope with new en-
gineering situations as they confront him in his career. This pur-
pose is opposed to the usual method, which seeks merely to provide
the student with a fund of engineering information and abstract
theory, and which centers the entire instructional effort around such
an ajpn.  In the method adopted the principal effort is devoted to
training the student in practical methods of attacking, analyzing,
and solving engineering problems, and the endeavor is made to draw
out and develop the possibilities which lie within the student, rather
than to inhibit his thinking processes by supplying him too early
with the final conclusions worked out by others. The effort is made
to surround the student with difficulties similar, in their engineering
setting. to those which would normaily confront an engineer, and by
this means quicken his mental reaction and lead him into an en-
gineering attitude toward any problem which may be presented.
This purpose-is best attained by the use of two distinct types of
work. The student is first thrown into the analysis of what is
called a “study problem,” and by his efforts to extricute himself
from the engineering difficulty -into which he has been plunged he
develops his individual powers and increases his desire for engi-
neering irMormation and training. With this desire stimulated to
the point where satisfaction must be given, it is easy te hold his-
concentrated nttention throughout the solution of problems demand-
ing, as tools, the most intricate abstract theory. He actually de-
mands increasing difficulty, and objects to delay on simple problems.
In order that the greatest freedom of thought may be secured in
the analysis of problems of the above type, the student is not graded
on work of this kind where he is encouraged to take chances and try
things for himself. But because he needs training and needs it
badly review problems are assigned for the purpose of fixing the
use and understanding of the fundamental principles. . These prob-
lems are marked zero if mathematically correct results are not ob-
tained, because an engineer’s work is worse than worthless if it is-
incorrect; it is positively a menace to tlie community. Usually stu-
dents are deliberately trained throughout most of their schooling
to believe that accuracy is mot important if theory is understood.
This false attitude must be thoroughly rooted out by severe disci-
plinary ‘training. For this purpose, the review or “drill problem?
furnishes the' means, while at the same time serving the.equally im: .
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portunt end sought in profitable repetition. In order that the stu-
dent may get the full benefit which can be derived from drill, com-
plete sets of specifications are drawn up so as to guide his efforts to
secure systen, clearness, and accuracy along those channels which the
best engineering office practice has developed. He is taught to recog-
nize the importance of each step which he takes in the solution of his
problem, and to surround his work with as many safeguards and
checks as necessity demands and time will permit. Under this sys-
tem he not only mukes fewer mistakes but he learns to find and
correct his own errors.

It is an encouraging fact that when earnest men get together with
a determination to do something for the student, the experience at
the engineer school proves that it can be done. Whatever results
were obtained were due primarily to the definite and earnest coop-
eration of directors and instructors in the one great object. Non-
essentials were swept aside and bare psvchological facts faced with
a determination to make education effective. While it is unlikely
thut identical methods would be developed under the varying con-
ditions met in other places and in other courses, it is absolutely cer-
tain that, where there is an open-mindedness among directors and
instructors, and an enthusiastic interest in the devélopment of the
student, the educational product will be far beyond what it usually
is at the present time. ’ .

Chairman Brack. Will Dean Walker, of tha School of Enginecr-
ing of the University of Kansas, give us some of his experiences?
He was in the Army and has had regular Army experience as s
colonel, and he is now back agiin with his civilian clothes on. We
would like to hear from him. o

Mr. WaLkes There are several things which I have felt like say-
ing this morning as this discussion has developed. Perhaps what
I say “will be in a way to_turn back slightly from the trend which
the discussion has taken. It hus been quite largely along the line
of officers’ training. I want to speak of the experience which I had
during the months following last September. In September, the
regiment of which I was in command was organized, and we pro-

different from that which had prevailed when the earlier ATmy’
organizations went into training. That is, we hud the task of taking
practically green men, because while some of our men had been at
Camp Humphreys, many of them had been there but a short time
and had had very little training, and, in 84 months were to be ready,
to go over seas with the organization. . .\

That was different from the conditions for most of the divisions
which' were organized in 1917, many of which took 8 to 10 months, .
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I want to point out the method. We had our officers, and some
of those officers were reasonably expert. Some of them were not.
As a matter of fact, two-thirds of my officers were young second
lieutenants just out of the training schools, many of whom had not
even had the technical engmeermg school training, at least not the
complete course of training.

Now, this is the program as followed: We had schools organized
at first, while we remained at Camp Humphreys, the regular schools
at that camp. - To those schools we” sent the men who in their
previous civil life had worked at the trades. For instance, to the
carpenter school we sent men who had carpenter experience; to the
blacksmithing school we sent men who had blacksmithing experience,
and so on. That system was continued after we moved to the
division rendezvous at Camp Dodge, Iowa. That is, we had our
own regimental schools there, supervised by our own officers, select-
ing for the instructors in those schools the officers who had the most
training in those lines.

By that method we were developing a group of men who would
take the position below the officers as to training and as to their
capabilities. The next step was to organize entive company groups
so that every man in a company would go through his specialty
training period, and in .this secondary school work the men who
had been trained in the first were employed as instructors. The ob-
ject was to develop a complete working organization with the
highest technical men at the top, and, secondly, a group of men
who were capable of ucting as supervisors or foremen, and then
the men, many of them pick and shovel men, of course, but all of
them trained to do some phase of the work which it was expected
that they would be required to do. - ‘

1 speak of this for the purpose of drawing a comparison. We are
discussing this morning the question as to how the Army methods of
training will affect the schools of engineering I want to point out

" the fact that in the schools of engmeermg the first object is to train

the engineer who will occupy & position in industrial life similar to
that which the officer occupies in the Army. We are dealing with
only one phase in the engineering school, only one phase of the Army
problem. .
My compamson of the Army system with the educational problem
in civil life is with the entire educational system. We have been
training engineers, gentlemen, for 50 vears or so, -and .there has
been too little -attention to the training of the men of the second
grade. The work which Mr. Pratt and Mr. Dietz have just«ex-
plained to us shows how industrial orgamzatmm are. takmg up that
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" To my mind - - - . "-Hughes Act for vocational training is one
of the greatest . .. _ward in the educational plan which we have ,
made in this ¢ untry, because it provides for the training of that l
secondary group of men, and, helieve me, the corps of noncommis-
sioned officers in various lines of the Army organization is a ..ost
valuable one. 1 have sometimes thought that we could get along

. without some of our officers better th.m we could get along Wlt]lOlIt
a great many of those trained noncommissioned officers.

So I say that we should draw lessons from the Army ‘experi-
ence with reference to the entire scheme of industrial education fully
as much as, and perhaps more thnn, with reference to the deve]op-
ments in our schools of engineering as such.

Do not think T am dcprecmtmg the fact that important les-
sons may be gained and experiences applied to our work, but I have
wanted to call the attention of the conférence this morning to this,
which seems to me bne of the most.vital points with which we must
deal.

I spoke vesterday afternoon here with reference to teachers and
tenching. I want to say another word. The paper of Gen. O'Ryan
and the address of Dr. Mann called attention to, and stressed really,
the matter of the development of personnl qualities in our men. I
want to repeat or amplify what I said yesterday afternoon and that
which some others said hereSyesterday with regard to thé value of the .
teacher.

‘I want to draw again from my own experience. I went back to
the univeisity in March. The school year was pretty well over. but
I took up ond class, a class of seniors which I had always taught, a
class in organization and adnuaistration for industrial work,

We speak about the development.of character. of the development
in our men of a sense of pxofessiona] ethics. I believe this, that thoe
teater while he is carrying on his class voork can find opportunity
to impress upon his students points with regard to a proper profes-
sional attitude, questions of ethics which fit immediately into their
surroundmgs The pomt of application is right there. For in-
stance, in this class of mine where I have been dealing with the ques- .
tion of valuation and the basis for establishment of rates, there come
unexanipled opportumtws to impress upon the student the fact that
the engineer, given & certain sct of facts, can arrive at only onc

.+ conclusion, that he must, for, his professional standing and for his .

’ standmg as a citizen, approach that problem with an attitude of the

strictest impartiality ; that his results and his reputation as an engi-

"neer ultimately will depend upon the truthfulness and the accuracy

.. of his work, and the strictness with which he gpplies irr his reasomng
=, the.data wluch is given him,
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There is another thing in which I believe teacherdbf all kinds are
i lax. T have been connected with the faculties ofi“three different
schools of engincering in my teaching experience. ¥ have not seen
very much difference among theni, and 1 have looked over the sev-
cral departments in both engineering and academic school branches
- of university organizations. so 1 believe that much the =ame situa-
tign prevails everywhere, I believe that there ave three.points on
which we. s engincering teachers, may do much to improve the situa-
tion. and. in so doing, apply principles which have been ‘cmphysized
in the Army work.

These things are. first, definiteness in our work. definiteness in our
assigniients. definiteness in the demands-that we put upon the
students—not to be ~evere, not to increase the amount or scope of
work. necessarily. but to make it very clear and positive that certain
definite standards are to be met.

Lt e sav. parenthetieally here, that T believe that the Army
svstem of having the organization that is being trained by one
ofticers inspected and tested out by other officers. whether ofthe saume
divisional organization or from the inspector's department at Wash-
ington, is a very good thing. T am not sure but what it would be a
wise thing to have something like thnt established in our civil schools,
1 thoroughly believe that there shonld be developed at all of our in-
stitutions that practice which has perhaps reached its penk of _ex-
cellence at the University of Cineinnati under Dean Schneider,/lhe N
matter of cooperation and consultation with reference to the setting
of limits of the work and seeing that each instructor’s work properly
coordinates with the othiers. ' '

My second point is that of insisting upon promptness. 1 took
up this class work in March with a gronp of 22 students, and 1
made u statement to them in the class that notebooks or exercises
would: be passed in on a certain date. I think practically every
insttuetor will admit that there is-laxness in the matters demanding
promptness. _ :

I made the statement to the class in very simple words. I did
not issne orders in a military way. but said very simply and clearly -
that this work is to come in on sich a date. 1 had discussed with
them the time. Tt did_not make any e<pecial difference whether it
was fo be Thursday of this week or Tuesday of next week, but I
said, “ When the time"is set and the day indicated when the work
is'to come in, T mean that every one of you will have his book or
exercise here on that day.” Every one of them was there. As I
say, I did not employ any special argumentative manner of speak-
ing;.X simply made it as a plain statement, and they knew that.I

- meant it, and all the work was there.: - - = - S el

o

ERIC

Aruitoxt provided by Eic:



= —*

114 COMMERCIAL ENGINEERING.

My third point is this matter spoken of before, of the teacher in
his work makmg the applicatory connection while carrying on his
regular work, giving the economic connection Is to_cost of con-
“struction and its significance in the industrial world at the sume
time that he 1s giving his fundamental principles of design or
operation,

I want to say, with reference to what has l)oon said regarvding
the method at Cimp Humphreys, that years before the war T was
employing exactly that same method. in substance. T have taught
organization and administration on an industrial basis by the appli-
catory method.

Some years ago I was handling a course in hydraulic power de-
velopment and used exactly the sfine method which Prof. Hatt
has described as being emplove(l in the design courses at Cmnp
Humphreys. I know it is good and that it can be employed in a
great many courses. .

I fear I am taking too much time, but T was ]uat itching last night
when the conference closed to get on my feet to speak with reference
to one point and will take two or three minutes now, if T may. Tt
is the matter of iptelligence tests. They were referred to yesterday
two or three times. I want to say at the outset that I am very much
in sympathy with, and very much interested in, the intelligencoe T
tests.

Two or three years before the war 1 was havmg the instructors
in the school of engineering in Kansas rate their students. Of
course, rating is not an intelligence test; let us have no confusion
on that. But I had insisted ypon thut, and had tentative plans
under way with the psvchologists at the university to proceed with
the examination of students on somewhat the basis that was adopted
in the® Army.

I sperk of that merely to make it clear that I went into the Army
and came under that system with a sympathetjc viewpoint. I took
the test myself. 1 do not know what I made—I never asked; but
when my regiment was formed down here at Humphreys I went
into the thing with a determination to get out of it everything
that it was possible tosget.

Istudied the individual records of the men. ‘- 1 conferred with every
company commander with reference to the-employment of the test -
‘ records. We decided on a course of action. There wgs the matter,
as there always is, of selecting noncommissioned officers; and the in-
telligence test is of great assiStance in selecting the men who have
) knowledge and capacity. to develop into those positions, which I have .
=  ulready said positioiis of great responslblht.y Further than thns
B the test reco wereofnouse. 2 o , -

“
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The thing that I want to do is to warn you—perhaps it is unneces-
sary—but. to warn all not to be misled into thinking that the intelli-
gence test, with the amount of data which we have on hand at the

_ present time, can be made the basis for vocational guidunce. It

s may be that in the course of 12 to I5 years if we have intelligence
tests of our students taken at differént times, perhaps every year,
with a record taken in the closest possible manner to show what
those men have done in after life and hoy they haye developed, 1t
may b that in such a long period of time we will get to the point ——
where we can do something in the way of exercising vocational guid-
ance on the basis of the intelligence test. At the present time, how-

« ever. the data is entirely ‘insufficient. The intelligence test is of
tremendous value when it is used rightly, but it has very little value
and. I fear, is worse than valueless at the present time if it is mnade
the basis for exercising vocational guidance. ' :

Chairman Brack. Gentlemen, we have with us this morning Lieut.
Charles Davidson, First Lieutenant of Engineers, who represents a
manufacturing company in- Cincinnatr, Ohio, where they have been
carrving out a very interesting experiment in engineering instruc-
tion. We would be glad to hear from Lieut. Davidsonfas to his ex-
perience in and.out of the Army.

Is Lieut. Davidson her¢? (No response.)

1f not, we shall be glad to hear from any other gentlemen who
may wish to add to the interest of this meeting.

.Mr. Marsnarr, T just want to say a few words in connection with
My, Pratt’s remarks. T am connected with a nmnufucturlng com-
pany where the foremen and superintendents of the mine meet every
two #eeks and discuss these subjects. ' The desire of the men to
learn is very marked. One fellow, for lnstance, who is today a super-
ngendent of blast furnaces, started as a helper in the machine shop.

\dvanced him beeause he was eager for work of any kind and was
studying with a correspondence school. He isa thoroughly equipped
man now in all lines of blast-furnace work, and anything connected
with coal mingg

The same plun is followed with the general superintendents of
the Aluminum.Company of America, in North Carolina, where the
.men are all anxious to learn, especially those who have never had a-
chance. Tt is remarkable how some of them come to the front
through the-help of those who were more fortunate in securmg tram-
ing in early life. »

Mr. Exory. Mr. Chairman and Gentlemen, I desn'e to add a little
testimony.

At West Virginia University we had some experiences which I~ -
think perhaps might-b& interesting ; and it may do no harm to repeat
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some of them. It became part of my duties dnring the litte-unpleas-
antness to lay out a schedule for each student in the btudenta’ Army
Training Corps. Many students for the first time were sulpnsedthut
there ure 24 hours in the day. Experience demonstruates that the les-

- sons must be shorter. We covered perhaps not over half the ground

daring the hour that the men wore there, and they did good work
and were keener. Work which is fundamental may up to a certain
point be done in that way, that is with little preparation outside
the classroom.  But there comes a time when a man must enter the
visunlizing stage. There comes a time when the student should go
to the top of Observatory Hill and lie prostrate with his eyes to the
great zenith and forget lns contact: with the earth and think a little
bit for himself.

I we wish to train men to think and v lewo'th(‘\ must get away
from limited instrucBons. We must preserve a course of study for
nien who wish to go beyond the training stage. My exparience has
been that so far as the work was .11)])hul at the tyne by special
problems they did very well, but when we began to discgss a prob:
Jem that in a future time may have some application forﬁa
did not follow..

The control of State unnersltles is largely what we ourselves can
nrake it. I‘\elv instructor in a State um\ensltv in this country
does most of his work within the sphere of his mﬁuu)w in his own
classroom.

. Therefore.Mr. Chairman, we must lead these mén up to the hoights
by the training that they need; we must take them on top of the
Alleghenies and say, “ Behold the preinised land.” There you will
see it—blue grass growing as <oon ns you cut the timber, cattle on
a thousand hills, the coal 70 feet below.

Chairman Brack. 1 would only answer the last speakér by asking
him to go to (mnp Humphreys, where we have both the mental
sphere and the vision, and let him see for himself from our young
men whether they learn to think or do not. 0 =

We have only five minutes more, gentlcmon Will not Prof.
Flather give us a few moments? ! '

Mr. Fratuer. Mr. Chairman and Gentlemen, there have been so

many excellent suggestions in the papers thut have been presented
and i in the discussion which they have evoked that I am tempted to

speak on many of those points, but on account of the lateness of the _

hour I shall confine myself very bncﬂy\ to the topic before us, which
ig “The. significance of the war experience for engineering educa-
tion.”

There has been much presented here this ‘morning in connect:on
with producing:. morale in our teaching. -The one thing that Jias |
nnpressed ltself upon me thh reference to the men who have céme

iem, they:
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R c
/. back from the war and have reentered their classes during the pust
~ six months has been the fine momle—the interest and -enthnusfasm

v for work. They went away from us as boys, irresponsible. They

have come back to us mature men with definite ideas and with high
ideals. and a desire to get as much as they ean out of the work which
‘e were providing for (hom
< Now, if T have’learued any lesson from this war experienee. it is
that weamust introduce in some way that spirit which has been pro-
“duced in the boys during their war service, that stimuates them. that
gitgs a cpnlt of carnestness which makes for better work, which
makes for manhood, and what we call character. In our upper
it l asses we do have some opportunity within the \llb]C(Pllllllt/el which
we yre tcuclnng to present and discuss uestions of ethics w Rrh make
for high ide: \Is, and T am inclinéd to think that the older boys realize
S the importance of those things and approach their work with a fine
spirit of enthusidsm, But we lack the same contact with men lower
downj; it may be, as Br. Mann pointed out, and as Dean Marston has
cmph.lcuod that we nexd not only a soho]a\tl(‘ rating for the cubjm t
taught, but. it is qnlte likely and pmb(tl)le that we must use a method
of (]uwhmtmn and rating In addition to the scholastic, which may
produce this stimulation.that Tias been so effective in- m.lkmg men of
character of those boys who hmc come back to us from the war
training. '

Chairman Bracg. We have about 3 or 4 minutes, Gentlemen. Dr.
Swiggdtt. have vou anvthing to <m7 :

Mr. Swiceerr. I would like to say just’qne \*rd in reference to
thé*conchiding session over which Mr. McLein, Director of the War
Finance Corporation, will preside-this afterndon.

I think we all agree that at the three sessions of our conference
proper attention has been called to the yery great help rendered by
the engineer. not only (lurmg the prosecution of the war, but to the
help that is now being given by the engineering faculties.in training
men for industrial and commercial management. I-wonder some-
times, however, whether the engineering faculty has fully caught the
vision which we find large groups of enlightened business men in the
United States to possess, enabling them to see that the path which
this country must take with respect to future economic procpo.nty
lies through foreign trade.

We are beginning to agree that the engineer is very esscnt.inl in
training men for home production, productjon for trade at home. .
Attention will be called in the program of this afternoon to the very
large part, an increasing pa'rt that the engineer is to®play in pro- :

£ duction for overseas engmeermg pro;ects and commercial enter-
$ pnscs. Ny S
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I felt somewhat constrained to make this statement at this time
for fear that some of you who.have been very faithful in your at-
tendance thus far might feel that the afternoon ‘session does not
ditectly bear upon your major interest in vour institution. We
want you very much, therefore, to be present this afternoon..

“~~ Chairman Brack. Gentlenten, I wish T could sum up what has
been said this morning. 1 was a little surprised to find that you
were at sea as to any lesson to be drawn. There have been some
very valuable things said here. It certainly hag been pointed bnt
that it is possible to improve methods of teaching.

I have already told many of vou before what our conclusion was.

* We in the engineers had been driven very hard sometimes to obtain
men in our corps from civil life. We concluded that there was

student did not learn what the curriculum was supposed to teach.
« The curriculum was all nght as a rule, but the “student as a rule

did not apprehend it. That is one reason for our cdurse at Camp

Humphreys, and I invite those among you who are interested in it to

go down and see what we are doing. Unfortunately, the class 13

about to leave for France, so you can not see very much, but perhaps

you can get Prof. More and some of our officers’ to tell yoy, more_
about it at the Paltimore meeting this week of the Society for tlw
Prom:‘t;::;%gmeermg Education.
On sson that I think has been brought out this morning
is the necessity for every man to get self-discipline. Vision is neces-
- sary. But directed vision is what we want, not vague vmoh, afd
the man who has achieved self-discipline and has learned that, is the
man whose vision is worth while. The vision of the other man is
little better than a dream. .

We have heard talk about morale. .We can not talk t,oo much about
it. "'We have had a ‘tremendons incitement to moraly in this great
war. After all, is it not our duty as citizens to preserve to the world
this Govemment which the war has proved to us all, if we ever had
:"any doubt, is the most wonderful Government ev er/devmed/by man?
Is not that an object for morale? Is it not necessary for each man of
“us to play his part in’ that Government as a citizen, as-a producer,

-.of purpose in that? Iti is, then, only necessary to arouse that spirit
and direct it in order that we can fulfill our part as kings of this
earth. Those are’the men ,who direct not only their own destinies,
but point out the right direction for the rest of humanity. Surely,

. - of our work. : e
'I‘he time is now up, Gentlemen, and 1 declare the meetmg closed

something very wrong about the methods of teaching, that the

- doing what he canf Is there not sufficient incitement to earnestness |

we citizens of the United States ha.ve an mcltement to morale in all
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FOURTH SESSION. .

.

My. Angus Wilton McLean, Diredlor of the War Finance Corporation, presiding

Mr. Swiceerr. May 1 say, Gentlemen, that the hour has come o .

begin the coneluding session of this conference. I take great pleasure
in presenting as the presiding officer for the afterdfoon Mr. Angus
Wilton Mc§ean, director of the War Finance Corporation. -

Chairman McLesy, Gentlemen of the conference, I confess to
some degree of,'hesitanc_v -as 1 appeas here before this learned and
highly educated audience to discuss a subject about which I realize
I know very little, but in accepting DF. Swiggett’s invitation to' pre-
side this afternoon, opening the discussion of the subject which has
been assigned, I promised to discuss it principally from the stand-
point of the business man. So I shall attempt to confine my remarks
to that phase of the subject. . ,

TRAINING OF THE ENGINEER FOR OVERSEAS ENGINEERING
- _ PROJECTS. . -

By Axous WinTon McLeax,
Director of the War PMisanoe Corporation, Washington. -

T have been requested to preside at this session of the conference,
and to open the discussi_oerl a brief addreéss from the standpoint
of a business man, upon tiffsubject of training of the engineer for
ovelseas engineering projects. :

The general question of business training for the engineer is one
to which I have long given constderation, for the reason that in my

past experience as a business mah and an investor, as well as during -

mny more recent experiences as Director of the War, Finance Cor-
poration, I have often had occasion to realize the existence of an
unfortunate lack of contact between the viewpoints of the engineer
and the business man. The existence of this gam has occasioned
mAany UNNEecessary financial’ losses, because of the construction or
operation of projects sound from the purely technical engineering
stand ‘point, but unsound from the financial or commercial aspect.

Without a full understanding letween the biuffness man or. in-
vestor and the engineer, and a more comprehensive knowledge on
the. part of ‘each of the other’s viewpoint, railroad lines may be
located and constructed, producing masterpieces of engineering
gkill, ‘but which may result in” practical failure from & commercial
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upon the capital invested ; permanent structures of a commercial or -
business character may be built which would serve only temporary =~
needs; mines may be developed and mills constructed for the treat-

-ment of ores therefrom during a period of abnormally high prices,

to be followed later by the discovery that such prices are temporary
only and that under normal condmons the investment can not yield
1 plobt

It is because of a general realization of the necessity for a brouder
training to bring about this closer contact that your conference is
in session. Earlier speakers have already discussed the necessity
for business training for the gngineer und engineering training
for the business man. This session is to discuss the general and
commercial training necessary for the enginecr engnged on overseas
engineering projects, and this subject is in many respegts glosely
related to the subjects previously discussed. -

Generally 1 feel that the engineer prop‘nm" hinself for the
investigation, construction, or superVision of engineering projects
overseas will require the same training from a business or_gom-
mercial_standpoint as would be required for an engineer engaged 1n
similur projects here, but the necessity for sich general training in
connection with overseas projects will be much greater. partly
because of the fact that the engineer will be farther away from his
principals and required to depend more upon his own judgment and
initiative, and partly because he will need to adapt himself to the
totally different financial, social. arkl economnic conditions prevailing
in the field of his foreigh operatio

I am speaking now in respect tg

n engineer holding an executive
or advispry position. The egfational requnromonts ‘of the purely
technical engineer workigfg under technical supervision are practi-
cally the same whether hfs operations are carried on here ogabroad.

The activities of the engineer\may be considered as twofold in
character. The first is the purely technical side, involving the
designing or construction of engineering projects whether of a civil
or military naturc; the sccond is of an advisory or oon§ultat1ve
character, mvolvmg the mvestlganon of the physical value or pro-

- spective earning power of engineering pro;ects for the guidance of

promoters and investors. The first relation is-more mportant from
the standpomt of pure- technique and also in respect to the number -
of engineers engaged. but the second is of far groater potential
importance because dependent upon the .correct solution of the
commercial problems involved. For these reasons promoters and

_investors are rapid)y: learning to seek the-services of the engineer

who, in addition to his technical ‘skill, is posseised of extensive
- “practical knowledge and- keen business foresight.: Mmy of theheads
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abroad, there should be even a greater demand for the engineer with
commercial training and, consequenfly, the capacity to act as a safe

adviser to the banker or investor. These considerations make if -

‘highly imporgant that our schools and colleges should broaden their
engineering courses so as to produce a constantly increasing number-
of engineers of this character. '

From the standpoint of pirely technical training I have no sug-
gestions to make.  Our engineers have proven their technical ability
in every line—military, civil, economic, electricaly and mining. Qur
railways, our industrial plants. our power stations and mines, under
both war and_peace conditions, are monumental evidences of the
exvellence of their skill. )

It must be conceded. however, that the average engineer, because
of luck of proper cotvmcrcial or general training, is not so well quali-

~ fied to act in an advisory or consultative capacity to bankers and in-y
" .vestors. Tou much stress has been placed -by our technical schiools

and collgges upon the purely technical phases of the training of the
.engineer. and not engngly attention has been paid to his training in
Jrespect to social, fiftancial, and cconomic'conditions. There has been
too ‘much of a tendency to neglect the practical or business side in
the course prescribed for the education of the engineer. The
engineer whose experience has been purely technical is not always
able to master practical business problems in the interest of the in-
vestor. The average engineer is too often inclined to view the
project from the standpoint,of the technical expert, whereas the
investor's chief concern must always be the probability.of a reason-
ble return on the capital invested. To enable an engineer to qualify
as o safe adviser to the promwoter or investor. he should, like every
other professional man, haye a liberal education. The more exten-
«ive his general knowledge, the greater will be his capacity to cope
with the new and varying problems which will hecessarily confront
him, especially in connection with opetations cacried on in foreign
countries. He should have sufficient. training in financial matters
to enable him to think not only in terms of copstruction and design,
hut also in terms of thé carning power of the capital invested in
the enterprise. S ' ¢

Special training in expression is also desirable for engineers en-
tering this latter field. The techhical man may understand his sub-
ject thoroughly and yet be unable to discuss it in a way to produce

full understanding and conviction on the part of those not accus- .

tomed to technical phrases and expressions. . It is often difficult for
the engineer to forget, in writing reporta for the consideration of
laymen, that he must act in a sense in the capacity of an interpreter,

and write.in ‘terms intelligible to laymeh-about matters. which to
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him are elementary, but which they can not fully understund.
Ability to write a clear, concise, nontechnical report on an abstruse
and technical subject is therefore an asset of the greatest valueto
engineers planning to take charge of overseas projects.

" In order to fit him for overseas duty an engineer should have an
accurate knowledge of w%kl geography, and particularly of the
geography, history, habits, and racial characteristics of the people
of the land in which he=proposes ¢o operate. It.is probable that
our immediate field for engineering projects overseas. will be found
in Latin Apterica and the Orient, and in 1py opinion Latin America
(including, of course, Central "America, Cuba, Porto Rico, Mexico,
and the Dominican Republic) offers the most inviting field.

‘Knowledge-of the language of the terTitory in which the engineer
proposes to operate is highly important. (& the principal foreign
languages, a knowledge of Spanish and French will no doubt prove
the most useful. ' -

It -is also very essential than an engineer entering the higher
ranks of the profession to serve in an advisory or consultative ca-
pucity, and particnlarly if his duties take him overseas, should be
a man of broad vision, with a proper conception of the human re-
lationships. This is particularly necessary in dealing with foreign
people. He should withal have the capacity to deal tactfully with
people of other races whose language, customs, and methods of -
business are often very different from his own. An engineer so
equipped will .be able to avoid much friction and misunderstanding
in the prosecution of his work.

The same degree of tact; knowledge. and sympathy is of para-
mount importance for the engineer who is to deal successfully with
the labor element, whether here or abroad, and the necessity for this
is particularly emphasized by the present unusual conditions of labor
in foreign countries.

Vithin the past few years we have seen a rapid change in the re-
-lafions of lnbor and capital, and we are now considering the engincer
as\n representative of capital. In the past, therébwas usually an ex-
cess of labor. The conditions now are reversed: - On any large con-
struction project the divect expenditures for labor usualb represents
. more than half the total cost of the work. Labor is therefore the
most important of all the elements which the engineer must consider
in the successful performance of his work. Under present, and prob-
ably future, conditions labor will require more and more the atti-
tude of sympathetic bargaining and cooperation rather than the oll
method of coercion. In these days and the days ahead of us no engi-
neer can hope to deal intelligently with labor unless he realizes the -

- ‘iew-relationship between labor and capltn] w hlch is now. mcogmzed C
“;:;”jé ~by thoughtw busmess fnen over) where. . <, ® . oF
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The necessity for a broader training for the engineer suchi as 1
have suggested is even more manifest when it is remembered that a
large part of the overseas engineering work which our engineers may
have ocgasion {o undertake may be done on the *cost plus ™ basis,
and this will likely be the basis of most contracts, especially those in-
volving overseas projects, as long as labor is high and the cost of
material is subject to unusual fluctuation. The duties of the engi-
1:cer, in these circumstances, will require him to be familiar with the

“ wources of production, economy of transportation, and relative cost

of the various materials needed for the work of construction. The
engineer ‘avho undertakes to design, estimate the cost of, and super-
vise the construction of, projeots upon this bagjs, must master the
technical side of engineering not only, but mWEt have the general
training such as I have been discussing, and, above all, business.
acumen of a high order, if he expects to justify the confidence of
those who furnish the capital necessary for the completion of the
work. The engineer who hus the widest knowletlge of general con-
ditions in foreign lands and who has been trained by experience and
education to adapt himself to these conditions will, beyond doubt, be
the one who can most successfully accomplish the unnsual tasks in-

" volved in overseas projocts, and obviously his services will be in

greatest demand, without regard to the question of salary.

In conclusion, let me say that the engineer is the pioneer standing .

at the frontiers of cisflization. The characteristic that distinguishes
the Occident from the Orient, mobile and sensitive Europe from
static and inert Afrifa, are the works of the engineer, the railroads,
telegraph, telephong, the factories, the cities, in short the works of
i environment.

Contact between men, between iations, between races, stimulates
them to rise to new plnes of effort. As the Crusades brought on the
rennissance in the ancient age, who dares to predict what now life
the ctusade of 1914-1918 may stimulate? Senegalese, Kafirs,
Hindus, Chinese, Australians, Canadinns, and Americans, all met in

o great cofamon cause of all European nations on the fields of

France. Millions from all the continénts and from “distant lands
will carry back to their homes new economic wants and new intel-
lectual concepts, which will impose new demands on the engincering
profession. Africa, as large as Europe and North America com-
bined, has but one-tenth of the railrond mileage of the United States.
In Asia are hundreds of millions whom the extension of western
civilization will convert into a new world of producers and con-

" sumers on our own scale of living. - In their present state they are

restricted in their wants, live on a low scale, and are a mepnce, a8 -
producers, to. the western democracies. The backward world will™ .
be-awakened by the magic totich of the_engineer. . The' wirgless, the -
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sirplane, the oil-burning ship may extend the area of civilization
in its méchanical, and consequently, in its cultural, aspects. They
will create new centers of industry and mark out new lanes of trude.

The American engineer forged ahead of the American merchant
even before the war. It was the American engineer who built the
railways in China, worked at th¢ gold mines of South Africa, de-
veloped the copper mines of Chile and Peru. Our engineering
organizations that specialize in foreign construction enterprises laid
out the public utilities of many South American cities.

The conditions of commerce after the war will accentuate the in-
terest of the American engineer in foreign construction and devel-

. opment. Before the war we had an annual debit balance of about

ﬁﬁ\_&lnm.dred million dollars, which we settled for by the expendi-

- tures of ohir tourists abroad, remittances of our immigrants to their

families and relatives, and by payment of freight, insurance, and
banking charges to Europe. As the result of the loans and advances
we extended to Europe during the war, we shall have an annual
credit balance of about five hundred million dollars, and we shall be
left dependent upon Europe for freight, insurance, and banking
facilities. For a long time Europe will be unable to pay us in goods,
and we shall be compelled to turn to foreign investments to absorb
- the credit balance which will acerue nﬁnuully.

At the beginning of the war a syndicate of American bankers -
financed an Argentine railroad which had always obtained its ac-
commodations from Europe. During the war the prestige of Ameri-
can engineers was increased by the work of the Stevens Railroad
Mission in Siberia. by the feats accomplished by our ¥ngineering di-
vision behind the lines in France. Not only has the prestige of our
engineers increased, but the financial community has followed close
behind the trail blazed by the engineer. Recently American bankers
have made loans to Brazil and Sweden. Further loans for the re-
habilitatfon of portions of Europe will be necessary for the building
of bridges, the relaying of railroads, and the replacement of factories
and equipment. These foreign investments will call for new éffort
and a new attitude on the part of our engineers, :

Furthermore, in a large sense the engineer precedes the merchant
in foreign fields. Export trade follows permanent investment more
surely than it follows the flag. Recently the head of a large London
bank stated in his annual report that the trade between the United
Kingdom and Argentina was the result of British investment in

- engineering_gnterprises in the River Plate. The contacts between
engineering and commerce and industry are multiplying - daily.
They call-for not merely more extended courses at engineering

- schools and accounting, finance and commerce, but they demand that

vy . 2% -
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the engincer act as the link between his professional field and the
many aspects of life which are so profoundly affected by it.

It is hoped that our bankers and capitalists generally wili have
the vision and the courage to take full advantage of the great »p-
portunity now awaziting them, and furnish the money to open wid. v
fields for American enterprise, and thereby utilize the eminen.
abilities of our American engineers. '

To accomplish this result the American investor must cast aside
his previous timid attitude toward foreign investments which has
confined the irdustrial activities of this nation within narrow and
provincial limits in the past. We should forthwith assume the
leadership of world trade and world finance and world-wide en-
gineering projects which our incomparable resources and the natural
ability and enterprise of our people so completely entitle us to as-
sume among the great nations of the world.

No one who contemplates the stupendous results America has
achieved in the past two vears can doubt the ability of American
business men and American engineers to take and hold the leader-
ship in all the great work of construction and reconstruction now
awaiting them, if they will only practice in peace tines in some
degree nt least the courage and enterprise which characterized them
in time of war.
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Chairman McLeax, Now we will proceed to the regnlar formal
program. *
v\ The first speaker will be Mr. C. H. Garduer, of the American
" Iaternational Corporation, who has been requested to read the paper
of Mr. Lavis, who was unavoidably prevented from attending the
conference.
We will now lhear from Mr, Gardner.

THE TRAINING OF THE ENGINEER FOR OVERSEAS SERVICE,

r
By Frep Lavis,

Consulting Enyinecr, Amcrican Interantional Corporation, New York T‘l}v.

When T accepted the invitation to take part in this discussion, it
was with the undentumlmg that T wonld epmk of the results to be
attaineh by the training and education of engincers for foreign ser-
vice, rather than of the methods by which these results might be
achieved. .

The nature of my own exponome may perhaps qualify me to say
something inl rep,nrd to this, that is, to qpeak of the n&hsarv and de-
sirable qualifications of the engineer who may be engaged in foreign -
service, but it does not permit me to indulge in any discussion, least:

. of all of uny cntlclsm of methods of educntxon if, therefore, in what

o
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follows I-may criticize the results or lack of results which the pres-
ent methods of education achieve, it must be understood that I do
so with all due reservation-of a lack of knowledge on my part’f the
difficulties and limitations which may. for all T know, be a part of our
present educational system.

bpeukmg generally. T should say that it is most defirable thut

" engineers engaged in foreign work should have a wider culture, a
better general training in what, for lack of a better term, is usually
referred to as a “classical education” than American engineers
usually have. I suppose T shall be liable to bring a hornet’s nest
about my ears for saying so, but T have met also with more than one
instance where a little more intimate knowledge of, and a facility
in the use of, the ordinary social usages of cultivated people would
have done no harm and might have been a distinct benefit to the
engineer ubroad.

In connection with the developiment of foreign enterprises, as also
indeed with the developmént of enterprises here at home, the en-
gineer is the first man on the ground, and the forcigner is very apt
to form his ideas of the people in America cdnnected with the enter-

4 prise—in fact, of all America and Americans—by these first persons .

! with whom he comes in contact.

_ The engineer who goes abroad, at least the engmeer in charge of
an enterprise, is usually sure to come in contact at once with the
officials of the country, the heads of the State, und to be the recipient
of social attention. If he meets foreign engineers, he will find that
they are usually men splendidly equipped technically and of a broad
culture, and while we Americans may pride ourselves, and I believs
we do so with perfect justice, on our ability in the practical applica-
tion of our profossion in a business way. vet we must have, if we are
to succeed in foreign countries, the broad general education and
“savoir faire” which will permit us to meet all these people on“an
equal basis, whether socially, culturally, technically, or in business. <

Before. tlﬂ;mg up, spe;uﬁcal]v, the question of the special qualifioa~"
tions of the engmem‘ ‘engaged in foreign worl, I wish to touch very
briefly on-gertain fundamental matters necessary in the training of
all engineers, and which have seemed to me to have been rather lost
sight of in the training of many of the young men, gradusates of our
technical schools and colleges with whom I come in contact, the lack
of which is especially apparent when the engineer is away.from.
home:

The training of our engincers in the mere tochnlque of engineer-
ing is generslly good.if they have graduited from a good school,
but it has scemed to me that thoy are often deficient in goneral, all-
around culture and in those elements of knowledge that’ go to mal'ie

~educated may :

o
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Many engineers who graduate from our technicul schools are lit-
tle better than skilled mechanics, perhaps with some little added
knowledge of the principles of chemistry, metallurgy, or geology.
or the ability to calculate the strains and stresses in structures, but,
after all, such a man is little more than a superskilled mechanic.

Tle engineer, to be successful, must be a man of vision, must be
a trained observer, and must be able to describe in simple plain Eng-
lish in an orderly manner what he has seen. ILet me emphasize that
last sentepce u little more—simple plain English used in an orderly
manner.  Speaking generally, our engineering students can not write
the English language clearly and accurately, they can not arrange
w report in logical sequence, nor do they think in an orderly way.
and, above all, they lack a reslization of the point of view of the
nontechnical business man who is providing the money for the work
they propose, or may be carrying out. S

Tt is my task to read from time to tirte all sorts of reports—re-

- ports from junior engineers to their immediate superiors, from these

to the man in charge in the field, from cxperienced chief engineers
to the officers of g corporation, reports by eminent consulting engi-
neers, and it is tAly astonishing how few really fill the bill.

It is not to be expected, of course, that our schools and colleges
will turn out men of 22 or 23 years of age with all the attributes of
n man of 25 or 80 years’ experience, but T do think that some effort
should be made, and I belicve it should be made in our ordinary
lower grade schools, to instill in the minds of pupils and students
habits of neatness and carefulness in all their work. Poor writing,
carclessness in arranging computations, and poorly made figures
are responsible not only for mistakes but for sloppy mental atti-
tudes which persist for many years, often for the rest of the man’s
life. : 8

Young graduate engineers also seem uf lack, or to show a sm';ﬁ!?'
ing lack, of intercst in the fundamental economic principles which
move and keep going the affairs of the world in this modern era
of complex civilization. It is probably true that most people
lack this realization, but it seems to me that it is particularly neces- -
sary that the engineer should have a real knowledge and apprecia-
tion of these principles if he is to convert the forces of nature to
the use and benefit of mankind in an intelligent manner, whereas,
as a matter of fact, he is generally so obsessed with the technique
of his profession, or his.time has been so fully occupied in acquiring

. it, that he has lost sight of these larger principles which are really

& necessity to the true ehgineer. .
Take as an illustration only one instance,. the effect of modern
transportation on the affairs' of thg world.> The average person, "%

o
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ties, a series of bridges, tunnnels, ete.: the engineer of vision sees it
as one of the greatest revolutionary agents for the benefit of man-
kind which has ever influenced the world.

The true significance of the transportation development of the
last century was hardly recognized five years ago; it is -doubtful
if it is fully recognized to-day, but it is only necessary to recall the
statement so frequently made that the tremendous conflict now
drawing to a close has been a war of whole nations rather than of
armies. to realize what a tremendous change transportation has
brought about in only 30 years Since the Franco-Prussian war.

Only a comparatively few years ago each community was for all
practical purposes suflicient unto itself; it could usually live, whether
trains'ran on land, or ships sailed the ocean. or whether they did
not. To-day, as the result of the disruption of the transportation
service of the world, the whole Continent of Europe is on the verge
of starvation and is threatened with n complete upheaval of its
~social system because men are out of employment for the reason
that the products of their labor can not be intérchanged.

Modern transportation made it practicable to produce great. quan-
tities of wheat in one area, beef in another, iron and steel in an-
other, and so on, and permit their interchange o that the inhab-
itants of each of these areas might do the work for which they were
best adapted, or which the particular qualitics or properties of the
locality in which they lived made most profitable, and reap the
benefits of production under the most favorable circumstances. -

‘Now, perhaps we may seemt to be a long way from the training and
education of the young engineer, but 1 wanted to give vou at least o
glimpse of the tremendous field he must cover and the wide +ision
he should have if he is to be more than the mechinic who can huild
a bridge that” will not fall down, or find the numb r of acres in somo
back farm lots. )

Of course I do not mean to say that these facts to which T have
alluded—of the effect of transportation 'on our modern civilization—
are entirely unknown to engineering students, or to you gentlemncn
who direct their studies, but I would like to Jeave with you the
.thought that a real engineer should have this breadth of vision of the
great significance of the effect of general economic principles og all

- the activities of mankind, and if the student is to develop this
breadth of vision later on, his thoughts should at least be turned in
this-direction while he is in school, and he should be tanght there
their importance as part of the engineer’s equipment, especially for

. foreign work. : S
~.  To- avoid ‘misunderstandings, it-may perhaps be worth’ while to
- sy that of course this training in-the broader. principles of general
' 6o omics, however far it may: go, or however little it may: be, does

X %
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not in the least obviate the necessity of thorough. training in the

facts, and facts of the coldest kind, and he thoronghly grounded in
hasic principles.

I am rather inclinadl to think that the engineering training of
to-day looks rather to a certain specialization, with a view to turn-
ing out men who can actually do some one thing when they graduate
which will enable them to earn a salary, rather than to the turning
out of students thoroughly grouml(-(pin the principles of their
profession. : :

May I emphasize again the need of accuracy and thoronghness,
the ability to read and write the English language properly. the
ability. to do addition, multiplication, and division carrectly, the
ability to set Ylown a column of figures in order. to do straightfor-
ward, clear, orderly thinking- gbout anvthing—these nre the essen-
tials, and 1 feel sure that greater attention to these matters through-
out the training, not only of the students in our colleges but the
children in our schools, is of the utmost importance.

Now, gentlemen, my time is drawing to a close, and yvou will
wonder why I have said nothing about special training for foreign
work. T doubt very mueh if any is necessary. I ean not conceive
that the engineer I liave pictured above should not be able to 2o any-
where and practice ]\is profession successfully,

- No man is properly educated who does not know at least one lan-

gage other than his own. Personally, T advocate the study of
I'rench and Latin, but Spanish will also he very useful to Anericans,
and T would advocate the study of a modern language from a native
teacher for every child in our public schools. A competent knowl-
cdge of one modern language might well, T think, be a requirement
for entrance to a college or technical school.

The engincer who is to go abroad needs to have cortain mental and
physical characteristics.  He must have a keen sense of justice and .
fair play; he must have no race prejudices, or, at least if he has, he
must learn to control them. He must be temperate, honest. con-
scientious; but here again tlicse are only the virtues which muke for
success at home. Of course at howe le is within reach af help;
sometimes; independence and self reliance are more necessary 5,000
miles away from headquarters than they wre 500 miles away, but
these qualities are rather inlierent in the man than the result of edu-
catioft, though cducation may help. S e

Summing up, therefore, let me say<that aside from the quéstion of
knowledge of a foreign language, the engineer engaged in foreign
service needs little, if any différent qualifications, that is, qualifica- -
ich are the resul wQacollege education, than ‘those

are th £ 4 school
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of the true engincer anywhere. I emphabi/o agnin the need of
thoroughness in detail, orderly Lhml\mg and vision, combined with a
general knowledge of world affairs, and ability to meet on an equul
plane anyone from kings and princes to"presidents, ministers of Stute
or captains of industry, and with this our engiueérs will go fur.

Chairman McLeax. T think [ may say that I voice the unanimous
sentiment. of this audience when I say that -the paper which we have -
just heard read is not only very interesting but very illuminating.
It evidently was written b\ a man who was thorou«rh]\ acquamtod
with the buginess side, and with the usual dnmulltlu which arise in
bringing the technical engincer and the business man together. 1
have had occasion to know something of the work of the Interna-
tional Corporation, and T know that that corporation is one of the
pioneers in carrying American trade and Amemun industry to"all
parts of the world.

Tho next speaker is Mr. W. W. Nichols, chairman of the committee
on education of the Awmerican Manufacturers Export .\ssociation
and assistant to the president of the Allis-Chalmers Manufacturing
Co., of New York City.

We will now hear fom Mr. Nichols.

Mr. Nicnors. Mr. Chairman and Gentlémen of the confefence, the
chairman’s announcenient, I think, furnishes a commentary indicat-
ing the keen practical interest that business associations are taking
in education; that is, the systematic preparatipn of the engineer for
what he is expectedrto do. T must confess that T feel a good deal of
embarrassment and some hesitancy in presenting the few thought+
that I am going to present, particularly after listening to the
splendid session this morning. I shall probably be gnilty of sub-
mitting to the consideration of gentlenien highly grained intellectu-
ally many elementary thoughts. My own thoughts are elementary:

_there is no question about that. My only excuse is that in presenting
‘them I am trying to give emphasis, perhaps by reiteration, to some
of the things that in my humble judgment lie back of what you are
trying to do for the industry in which T am very much intcrested.

TRAINING OF HE ENGINEER FOR OV%RSEAS ENGIN EERING
PROJECTS. - .

By W. W, N:cqms.

Chaitrman, Comniittee on Education, dmenican Manufacturers” Export Association, and
Asstatant to the Chatrman of the Alis-Ohalmers llanufac'urlng. Co., New York City.

Arwne who has followed the trend of Husiness thought expressed

in our war and.pgstwar or xeconstructlon conventions of business

.. must admit the exalted position given f()re}gn trade in our business
Though the lmbxts .of provmcml lmntahoﬁ?‘*snll
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o’f opinion looks upon foreign trade ns ;hv. specific to ulleviate many
ills resulting from war deiands; in the application American pride
of accomplishment can hafe but one aim, nawely, to promote n
foreign trade by the same Yorces that have spelt suceess so con-
spicnously in our domestic industrial evolution—the same mana-
gerial. excellence, the same sales genius coupled with fine enthusi-
astu. initiative, and enterprise. the same constructive ability and,
above all. the same engincering skill and foresight. .
The rank of the engineer in an industrial development which
effectually assisted the needs of the cruelest war in history and
wade the United States great.in the estimation of the world. invites
no comment: American manufacturing industry is to-day mainly
what the engineer has mado it. . '
To repeat, there is strong evidence that a preponderant public
‘opinion commits us to foreign trade and consequently the Govern-
ment and private initiative are exhibiting extraovdinary diligence
n organizing all sorts of measures to that end.  Tf onr best thouglit,
be applied to the undertaking, in which, to a certainty, American
enginvering will faithfully perform a distingnished part, success is
assured.  American hidustry and engineering-—cach depends on the
other and neither can attain its traditional success without (he
other.  The character of the former may indecd he decided. by rhe
quality of the latter, dnd this, cducation alone will determine. * Suc-
cess, it seews then, rests on enginceripy education, and it beliovves
s to choogd with care if it is to be adequate to the task before it.
"In contemplating our achievements nnder old conditions we may
be pardoned a feeling of some satisfaction, and though our native
disposition, under the incentive of the extraovdinary opportunity
a free democracy affords, asgires to better things and ever <tvives
for perfection, if our destiny inyolved only prewur normalities our
course might be simple, onur experience could ordain proceduves,
confident that regulur effects would follow easily understood catises,
and we conld expect a compavatively smooth progress under an in-
creasing knowledge-and growing ability in solving the problems
of our life. But war has torn precedents to shreds; it has not_ unly
dragged us ont of our complacent, self-suflicient carcer in shaping
to our natitmul grawth an over-sbundance of natural resouvees, but
at the sue time it has forced us into altogether new.and tumultuors
conditions, fraught with perplexities to test to the utmést every
faculty American opportunity and American genius has expunded.
We are gradially beginning to learn that we are bound to assist
in something more than the physical rehabilitation of France and
Belgiun,-as difficult as that will be; we are compelled to appreciate
that a caste of thought encompasses the globe which nust-needs be -

reckoned ‘with in all.that.we do.  An orgy. consuingte destruas
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tion, the aim of five years of frightfulness. seems to have evolved a1
~curious wental warp in a Jarge population, a sad perversity that
may prove an embarrassing factor in any plan of readjustment
society must organize, in which we ave certain to perform a. principal
part. The active troublesome principle is mental, and education
alone can cope with it.

I am trying to draw a picture of conditions as they appear, con-
ditions which must be considered in any training to-day for busi-
nes- adminisfration in which engincering performs its important

" function. We see a' world trade effectually and forever superseding
the relatively simple domestic atfairs formerly engaging our atten- |
tion. Such foreign trade as we have had was frequently an ac-
cident, more .often without premeditation and usually without pre-
paration. Now it is the fAing, whether we would have it so or

“not. In much that has happened there is ample evidence that the
United States has before it the greatest opportunity ever offered a
nation to serve mank“fnd, and by its service, to be abundantly ;e-
warded, to influence the world for good. May it accept its op-
portunity in the same spirit it ultimately did participation in the
fight for democracy, and apprehend fully that the late victory is
but a step, that the democracy of trade—for trade is the one tangible
expression of a nation’s life—may be after all the great structure
to rest on the foundation just laid by the Allies.

Dy I would have you feel that these reflections are distinctly pertinent

: to our fopicy Because engineering overseas projects as a controlijng

factor in shaping the character of our enterprise will be henceforth

a part and parcel of our foreigm trade, and such considerations

should therefore underlie every educational process on its behalf.
In a discussion of the technical requirements in the training of

. engineers for foreign trade we may treat the subject as in two dis-

tinct parts, one basic, the underlying principles of more or less gen-
efal nature which shape the intellectual character of the student; the
other, the composition of the curricnlum which prescribes the course
desigmed to develop mental faculties to meet special professional de-
mands the future presents. I am’ content to leave-to professional
«  cducators the determination of curricula, confident that they will bo
guided by the peculiar needs of each particular profession as in-
dicated by a collective judgment in the many engineering associa-
tions, including such bodies as the Society for the Promotion of.
Engineering Education, a1l of which are alive to the matter. Permit
me, however, to suggest that as the training of engineers for overseas
engineering. necessarily jmplies a world understanding, the curri-

Teulum must be designéd with this feature distinctly in evidence; to
. influence first of ‘all. the teaching specialists who may lack- concep-
;* Y B 4 ‘..'{( S
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With youi “permission, therefore, I shall confine myself to the
first division of our subject, and submit ta yvour consideration what
appeal to me as two fundamental, basic.ideas that should permeate
every educational plan already instituted, or under. contemplation
in"our schools and colleges for engineering, which, for reasons given,
we may expdet henceforth to be world-wide in its exercise. -

In the first place, the distinction between pure” and “applied”

engineering is rarely suggested in any curriculum; in fact I wonder

" whether the distinction may not have been so dimly comprehended
in onrt edueational institutions as to lead. in abedience to an- insistent -
demand, to the present attention given the business training of the®

engincer. Because time is an element of prime importance, pure
engineering can casily be carried to the same extreme in practical
business that the application of puve mathematics to applied en-
gincering sometimes proves. Both are intellectual nieans to an end,
not the end itself. The most disnval industrial failure I r I was
induced initially by the abstractions of a highly trained engineer
which had no reference to that commerciat progress!:\on which all
industrial life depends. 1 do not deprecate theory as commonly
understood, in antithesis to practice, or the student’s mulling over
abstract conceptions; on the contrary, T imagine that most great
achievements of modern-engineering are founded on the comprehen-
sion of minds highly trained by concentration on abstract ideas, but
as o habit this belongs to rare genius and shoild not be allowed to

impede the éfforts of the rank and filt ehgaged in" material pro- .

duction. ..
The business training of the engineer merits careful attention to

the cultural side—a study of the so called humanities—because it in- K
duces that practical sense sometimes known as commercial instinct,

although I. fear too much inff8Hance can sometines be atached to a
study for what it contains rather than to its value as an intellectual
practice.. 1t is well to keep in mind in oux_undergraduate educa-
tion one great aimpnamely, the training of the intellect rather than

“the accumulation.of data, which time often proves much less im-

portant, if important at all, than was supposed. < _
Because the training of the engincer should be predicated on a

+ vision that embraces the world T am convinced the study of moderp

languages should hold a high place in every curriculum, .’%l?e old-

idio-
matic expression in order to teach a student to read foreign woﬂ;s
on engineering topics with more or less case—rather less than more,
usually—does not by any manner™of means give: him that sympa-

siributess0 yecemary. iv ll trado: reltions, To, uidsrstas

thetic underst_anq_ing‘of & people’s mental processes and coml\ggigve :
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incidents of life. Even at home, ignorance of motive and inten-

tions often induces misunderstandings and grave differences between

. us and our neighbors. On the other hand, between us and our co-

operators abroad, a more dangerous ignorance of much besides mo-

- tives and intentions will certainly defeat every prospect~in foreign

trade we now entertain unless due consideration be given to that
which offers the easiest means to the requisite understanding.

I am so strongly persnaded that what is needed in training for
foreign trade service is a practical teaching of language of a kind
.to induce in the student’s mind reflections on raciul ditferences in
thought method that I wish to describe two of many instunces whicly
continually come to my knowledge to confirm my judgment.
Furthermore, they are the rule and not the exception, and consii-
tute examples of conditions decidedly detrimental to all foreign re-
_lations.

Several years 4go one of our leadmg manufacturing corporations
executed a contract with Russia which stipulated an acceptance of u
manufactured article based on a careful joint inspection. Notwith-
standing both classes of inspectors were closely associated in their
work. agreement seemed impossible until it was, discovered that
differences in interpretation due to differcnt lines of approach and
logic of procedure, in short, racial difference in mental processes,
created misunderstandings that actually halted progress. This clever
discovery suggested an easy means to harmontze the differences. and
thenceforth transactions proceeded with eminent satisfaction-to ail
concerned. _

- A situation has developed and is developing now. incidental to

" the continued presence of our troops in France, which, deserves onr

most careful consideration. When our Army first entered France
the acclaims of the populace to “ their saviors” very naturally pre-
disposed both sides to the warmest friendliness. After the'signing
of the armistice: however, more intimate relations under different
“eircumstances proved decidedly disconcerting.. Ignorance of lan-
guage principally, combined with an incomiprehension of many things
* connected with French life, habits, and customs, business methods,

particularly the French provincial proclivity to bargain. usually.

unfamiliar to Americans, opposed to a similar misunderstanding of
the Americans on the part of the French, jointly conspired to disturb
in a few weeks an entente cordiale of a 150 years’ growth.

with but & portion of our troops returned, the reputation given t ﬁ'
French would astonish and grieve them. Liusr, when the majority
of the two million or more of our citizen American Expeditionary
, ‘Forces’create throughort all the States.such extreme prejudices as I
vxglysalﬁrhﬁe encountered- in: the: fe I have recently -visited, wht

' tfronx- publiciopinion in the’ fmping of Fed-
s '
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era] measures necessary to turther Franco-American trade relations?
This example is particularly pertinent to our argunent. when we
recall our old feeling toward France, .
It has been repeatedly suggested that close Franco-Amnerican re-
lations of every kind are easy of promotion because both nations
# have striven along similar lines for half a tentury, which haturally
makes for a similitude of thought. A similar form of government,
founded on substantially }he same principle, would, in itself, con-
stitute the principal factol in the evolution. To be sure, the Ameri-
can Nation has much the longer start, and under widely different
conditions; the difference between the absence of tradition and the
pride of a tradition of many-centuries would influence progress as
would also the difference between utilizing without hindrance wn-
lited natural resources for an isolated existence in the one case,
and, in the+other, adapting to daily necds, more limited resources
often affected by a propinquity of unfriendliness, if not actual é
antagonism. DBut the best, intelligence in both nations recognized
the growth of a more intimate understanding than appeared else-.
where, where there were equal differences in language. What I
wish to note is that judges of this conlition comprehiended” the ,
difference in viewpoint :. that comprehension inspired their faith in
the futire enterite and induced an agreenient of minds which accounts
for the earlmg attitude of the nasses toward esch other. Now
comes the American soldier, and his testimony to upset previons
calculations! T
# In closing this brief exposition I wish to affirit my confidence in -
-that plan of engineering which, in the evolution of engineering
'tu]ent,'cultivntes n constructive imagination with a fine, sense
of proportion and values, with an ability to paint comprehen-
sive perspectives expressing the best in Aunerican practice. Ultimate
success depends upon a full recognition of these cffects as funda--
mental. A lack of the necessary effort to thisend in any educational
scheme can only result in failure in the light of our past advance-
‘ment. Probubly we agree as to this, and it would be trite and quite
needless to refer to natters so elementary were it not that unfortun-
ately they are too frequently forgotten and ignored by our teachers
*in the performance of their high calling. o '
: Before our financial preeminenee, n future dependence on our
labor-saving, efficient, mechanical devices was explicitly indicated in
battle-searred Europe. and since our participation, the extraordinary
feats of jour American Expeditionary Force ongineers in planning *
and ‘constructing {or R critical. emergency have. excited the admira-
tion and astonishment of our allies. Our engineers4re everywhere &
. needed in-a huge reconstruction’; in trutM#it is. even more: than. this; =, .
wrehabilitation of industry on:h stupendous scale; béci
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whole industrinl communities have operated their mechanical plants
under the compulsion of a terrible demand, almost.to the verge of
destruction, and this creates a demand far beyond the borders of
the devasted regions. Thiscalls for quantity praduction in skilled
minds. . ) . .

Consequently, our argument points to but one conclusion—to meet
our very dcﬁnito’responsibgily i this gigantic task our dependence
will in the Jast analysis be upon the prescience and practicalness of
our engineering teachers, .

Chairman McLrax? On behalf of the confergnee T desire to thank
you, Mr. Nichols, not in any perfunctory avay, but in all sincerity
of heart for the very able, practical, and scholarly address you have
just given us, L . o o

The next address will be by Dr. Jenks, member of the Committes
of Fifteen on Educational Preparation for Foreign Service, and

o o » N . 0 5 o o
Research Professor. Government and Public Administrai n, New

York University, Dr. Jenks is a 1han, as you all knowmdt only

of a national, but of an’international reputation, and we shall hear

him with interest. ) )
. . . *
.TRAINING OF THE ENGINEER FOR OVERSEAS ENGINEERING
PROJECTS. '
. By JEREMIAN ,\_\‘. JENKS,

Rescaich Profexsor In Gorcrumen! and Pubdlic Administration, New York University.

Mr. Chairman, Ladies, and Gentlenxn, from the opening address
of tlic chaivman. as well as the address just given by Mr. Nichols,
it seems that there is urgency in this matter of the training of
engincers. These problems of overseas engineering are immediate;
so that this question is not only one for the universities which have
to prepare young engineers who are eventually to take the headship
of ‘enterprise abroad, but it is an immediate problem for our busis
ness men who have to select engiheers at the present time to send

. away to-morrow to head these enterprises,

So T think we should ‘consider. as Mr. Nichols an done, not

‘merely questions of training in schools, but we should think also

of the fundamental characteristics o f the men whom we may already

" have in hand.

The very topic itself imnplics that we are dealing in the first place

) with engineers trained in the old way and that, we wilkadd to that

old strictly technical engineering training some types of business
training: *We may agume that many of our men who are going
abroad will not have the additional business training, and. we should
sec what can be done to give them some idea, at any rate, of how
need .and meet' it promptly, .It4is fair:to -as:

SR .
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stme that the engincers in question are men of ability, men of
character, men accustomed to accurate thinking. We are not deal-
ing with boys; to a very considerable extent we are dealing with
mature men who are in the habit of thinking and who can take up
new ideas promptly. Most of these engineers also, I should judge,
are to be given positions as managers of- the business. They are
not simply for one department, heading a small division of it, but_
i large proportion of them must be general managers: they must
have an all-round husiness training suich as a manager of a business
needs.

The firsi characteristic, T-suppose, wonld be this: That they must
have the business v wpoint. They must make their enterpfise pay.
Unless we are cautious in thinking along those lines we may over-
‘estimate the value of the’ expericrice that pany of our school en-
aineers have had in war work. The question of cost was.of en-
tirely minor iniportance in connection with war work. It was n
* yuestion of getting production and getting it quickly, and cost was

entirely a side issue. . L

In“the new enterprises which we are undertaking now the sitnation
is different. These enterprises must be made to pay. so that the
question of careful accounting, of knowing what the «costs are. und
hiow they can be kept down, as well as how output can be produced,
is something that must not be neglected. : .

Tlie second point is one that was emphasized very wisely by M,
Giardner in his admirable presentation. These men_are going abroad
Mto a new environment, dealing with officers of the Government,
but dealing also with the ordinary workmen and the business nen
of all types. The consequence is that they must be men of a certain -
social or diplomatic cast; they must be good mixers and good
taixers in new conditions that they are not accustomed to; and that -
implies a special type of man, if nét a gpecial type of training.

All of the speakers of the afternoon have referred to the humgni-
tics ns a type of study suitable for training engineers for this new
work. I quite agree with that, but I think that most of us have
not recognized that the study of business and the training for bunsi-
cf the word, as one of the humanitics. X

A little while ago I was asked to speak at an educational gathor-

 ing_npon the subject of the place of business training in a college

mculum, and what was in the mind of -those who prepared the
prograin was the ordinary smaller college of the old-fashioned type.
L - What part should the training for business play in a_curriculum of
that type? It seemed to me, as I considered the matter, that we
might very well put training for business on a par with history, with

ord-as one of the humanities. - o e

“political. science, with -economics, with literature in the best sense - -
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My reason for feeling that way is that suggested in one of the
discussions yesterday.

Let me contrast for a moment the business man's work with the
engineer’s work in the. technical schools of. the engineers. T ro-
member many years ago one of the distinguished engineers “of
the country—many of you probably knew Lim—J. B. Jolinson, at
that time the dean of the engincering college, in Wisconsin Uhni-
versity, but.also a practical engineer who had heen in the Gdvern-
ment employ for a long time. In spenking with me in reference
to the engineer’s work, Dean Johnson said this: * The difference,
vou know, bétween a ditch digger and an engineer is that the en-
gineer digs the ditch accnrately.” And that is practically the solo
difference. The engineer is a scientific student who does his work
with absolute” accuracy, and, as we know, the engincers who have
dug onr biggest diteh, the Panama Canal, are looked upon as great
men in their field. -,

That conceptlou of¥ic engineer is that he shall do scciivate!

rk whlch has to do, not so much with men
except possibly-in the mndlm" of the workmen, but rather with the
forces of nature. Men- might deal with the forces of nature
splendidly, and still have none of the social gifts. But, on the other

-hand, if you take the management of a business—I do uot cave what

business it may be, whether a manufacturing business, or the nunage-
ment of & railroad, or of a mercantile business—he has other things to
kecp in mind continually; and so this managing engineer of whom
we are speaking, has these other things to keep in nind continually.
In the first place he has his problems with his working men,  In
nny cases they come from ditferent nationalities, They ave en
of little or no intellectual_training. They have ull sorts of habits
of thinking and doing. Nevertheless, he must get” on with those
people.  He must get the work out of them in a way that will be for
their benefit instead of their detriment. IHe must know this work,
as has been suggested, and he must at the same time see to it that -
the health of his men is maintained. That is certainly & limnani-
tarian viewpoint in the technical sense. It is a hunmmnistic study,
if you like, of the lives and souls of the men he is dealmg with,
But another group of men he has to deal with is his directors.
There is a study of human nature from another viewpoint that 1
am sure has fully as much of a humanistic tendeficy as the study
of history. It takes a knowledge of practical psychology to divect
pleasantly but firmly. a group. of dxrectors, your: supgriors in

- authority. 0y

. Then, again, he has the stOokho]ders of his company to tlunk of,

Lbecuuse, after all, the dn'ectqrs ]argely act. upon }us adee and the
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Many others can see. when the accounting period of thé vear cones
aroutud and there is u surplus fuid, that it might he better to de-
vote most of the surplus earning~ to improving the enterprise,  That
is u_problem whether to do the wise thing for the enterprise from
the building-up point of view, and tugn the earnings back into the
business or to pay the surplus out in dividends. That is a social
and ethical problem and really-a very scrious one.

Again, there ave customers that want A-1 procucts at Q- prices.
What is the wisest thing to do with them ? ,

We can see. then. that the manager of a business i dealing with
a type of problem that is bound to teain him in the humanities, and
in doing this type of work conscientiously and well, he is getting a
training that is equal to Latin‘or Greek or history or muything along
that line, and of quite the xame type. .

Of course if we start carly enougly, and cgpecially if the hoys have
thi= point of view in mind. they can get a good many of those things
in college. T myself laid it down as a principle that I have followed
out in my own family, that T did not want my own boys to go to
college until after tiey had carned their living for at least one year,
and, preferably, by the work of their hands, because T wanted them -
to get the viewpoint of the working man; I wanted them to know
that they could get their hands dirty and still be gentlemen. I
wanted them to have such an experience, so that if later on they
came into control of husiness in any way and were dealing with
workmen, they could feel as the workmen feel. Otherwise, they
would not have the proper sympathetic attitude, and wonld not Lave
the right training. :

- T'have also found as all other teachers have, T have no Jdoubt, that
the best men in our classes are men who have to carn their living
either before or after they come to college.  Theiv viewpoint is the |
right viewpoint. They were working for something that would
~help them later on in life and théy had the practical ontlook on life,
which every student should have, .

We should keep that outlook on life in mind, But also after men
are out of college, in many cases they need to ot this training. N
If there is not “¢n opportunity for them to go to college ‘and wet
personal contact with the teachers themselves, the men who know
these .questions (and that by all odds is the best. plan). there are
still opportunities for men to get a large part of the techuique of
this training by reading. There are now reading courses in business
and good books on special phases of business, salesmanship, business
organization and management, the way in which goods should be
routed through a factory, and all-that sort of thing; sqfthgt o’

. trained ‘man, such as an engineer is, can read up as.a boy could not, - .-
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Most of these points have been touched upon either by Mr. Nichols
or by Mr. Gardner, but I wish to repeat some of them and to empha-
size sume new points. e

[For example, when an cngmeer takes a job oversens he should
know the countr§ to which he is going, snd he should get time to
make some special study of it. Ong of the first things he onght to
study is the character of the government of the country itself. Tt
may be that he is going to some South American chubllc, it nay
Le that he is going to Chma ; it may be that lie is going to Russia.
The problem is an entirely different one in each one "of those sever: 2l
countriez. I have known <ome rather sad experiences of engineers
who went with great prollems in hand to China and had no concep-
tion at all of the type of men they were to meet with in the high
Chinese officials, had no esnception at all of the way in which they
ought to deal with them: and the consequence was that very serious
blunders were made.

I have known others to make blunders equally as great in dealing

with Latin-Xinericans, The way of doing business with the Chinese
or the Latin-American or the Russian is entirely different from
that of deing Lusines< in the United States, and a large proportion
of the busine-s done by our great American corporations, when
they undertake these works abroad, is through dealing with govern-
ments, not with private business corporations. There ought, there-
fore. to be a very eareful study of the foreign governments and of
the tvpe of men they find in the officials of those countries, and
the ways in which they ~honld be dealt with. There are other points
aside fro the personal characteristics of the men. There are cer-
tain phases of the legal side of the question in these countries that
need to be taken up. A man may very well think that he is living
up_to his contract, and find he is not, if he does not know the laws
of the comntry with which he is dealing.

It may not be necessary to put any new emphasis upon the very
great desirability of a man’s understanding, so that he can speak
it correctly and fluently, the langnage of the country to which he.
is going. To my mind this is not merely a question of the mental
_ & training of the man, althongh that is important, but it is a practical
o question, too.

- May I venture another 1Ilustmt|on in addition to the one given
by Mr. Nichols? This happened to affect me most unfavopably
when I first-went to China. I found after I had been there two
or three months that my very conscientious skilled Chinese inter-
preter had used wrongly one word that came into use in connection
with the work that I was doing, a word that gave a false impression
to the Chinese officials with whom I was -dealing, and it took me
+mohths ta overcome that false impression. Thé word was the word,

¢ . . D -5, 4 Ay | i
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“comptroller.” I was using the word ¢ comptroller” in the tech-

nical sense in which it is used here in the Chited States Govern- -

ment, when we speak of the Comptroller of the Currency—not, a

4 man who runs everything, but a man who is himself under the Sec-
retary of the Treasury, under the Government, who has a certain
routine to carry out with more or less discretion, of course, The
Chinese character that my interpreter was using implied that the
comptroller was the man who controlled everything. He would
have in his hands the power of our Secretary of the Treasury and
the President and Congress combined—and no wonder it made
trouble. But had I kgown the Chinese language &s I%hould have
known it, I could have avoided that difficulty. S

. And similar things, of course, have come up with all of the coun-
tries. with which we deal. So it is of very great importance when
we are selecting men, if other thingseure gqual, to take the man that
knows the language of the country. Tt will smooth things all along
the line in his dealings/sjlrot merely with the government, but with
the customs and with the working men ind, moreover, he can then
find out much more easily than he otherwise could what the news-
papers think of him, and that is often a very important matter, _
" Again, he should know in a good deal of detail the customs of
the country, the way, for example, in which wages are paid, the
perquisites that go in many countries with many positions. The people
have been brought up to them. They know nothing else. and if he
attempts to imposc some other System upon them which they are not
familiar with, and to interfere with an age-long system because he
thinks they are doing something dishonest when they have no inten-
tion of doing anything dishonest, then he has great difficulty,

- Take, for example, the age-long and much criticized system of
_“sqlieeze ” that we find in China. It is perhaps a source of dishon-
esty in many dndividual cases, but, I venture to say, that in 9 cases
out of 10 among the Chinese themsclves, the squeeze is not dishonest
in the least. Nobody thinks it is; there is no attempt to cover it up.
It is just. as legitimate as the commissions that are allowed in our .
" owa country, where we send down some orders to New York and
the purchasing agent sends back the goods at the regular retail price
charged and takes out his commissions of 5 or 10 per cent. We .
might ju8t as well call that squeeze and imply that there is something
dishonorable in it as to attempt to fight against the system of squeceze
. in China, which, in 9. cases out of 10, is nothing more than- the
- ordinary systems of commissions that we are used to here; only
they apply them there in places in which we do-not apply them here. -

The same thing is true in every foreign country. They have their
~ business customs, and if we and our. men do not-understand them

s ; S ’ R o
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we shall be misconstruing them and gettmg\)mael\ (3 mtpnouble b\-,
caitse we have misconstrued them. -
Aguin, our business manager should go rather slowly, T think. in
foreign countries in attempting to change customs. Muany of the
customs are bad. They arc not good from the business viewpoint

at all, and they ought to be-changed. Perhaps they must be changed

before business can really be effective. Nevertheless, one should go

about that le\\ly )
Let me give an illustration, or an e\'unplo, in running u railroad.

T recall one railroad system that I becae somewhat fumilinr with,

where the custam was, of course, to have a schedule of the hour and

minute when the train should start from the stations, but if a high
official did not happen to be ready at that time the train would pait
until Le got ready. Finally, the customi grew to be that when the
train got about ready to go the engincer would blow the whistle lond

enough so that it could be heard all over the town; and this was a

warning that the train would start in about 20 minutes. Then
¢ everybody was supposed to start for the train and to get there in 20-
minutes, Those who did not would be left. But still. if one of the
higher officials telephoned that he would not be there right away. the
train would .wait at least 25 minutes. A new American manager
canie. and decided to start all trains on time. Evervbody, expeciaily
the oflicials, was angry and raised a row. He insisted, and the trains
did start on time. Finally, when he fined the station master for
waiting five minutes for him when he himsel f happened to be late, the
people saw that he. was sincere and impartial, and that smoothed =
things over a good deal. Now the trains run on time and people like
it, but there was serious.trouble at first. There wus a custom of care-
lessness about the way of doing things that had to be overcome. We
must overcome those things, but we must give reasons why, and must
work reforms through gently. -

I have already intimated in speaking of business customs that
there may be a difference also in business conditions and ethics. |
do not mean to imply that the honest American engincer who has
very high ethical standards should lower his standards; not at all.
But. he must understand the' differing standards of the pcoplu with
whom he is dealing, or elsc he can’not get along and maintain hix
own standard anywhere nearly as efficiently. If he understands the
people and knows the different standards, he can.gradually work
them over to his own higher standards, snd it will be for his benefit
as well as for the benefit of the country itseif, )

Attention has been very often called~alt,hougp_thh applies more
to. the younger man—to the fact that & man going awny from his
home environment jinto one that is entlrel) different, where the
5§¥=’x‘, ‘nioral standards oi’the conynunity are entirely. d:ﬁ‘erent from ours,
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i~ likely to find himself "graduully slipping into "a lower standard.
That is a most unfortunate thing, not merely for himself but for the
countty to which he has gone, in very many cases. The first and
most important quality of all is upright character, sound character,
an unchanging determination to do the right .thing. A man does
not intend to <lip when there is a little temptation.  Nevertheless,
in spite of all that, a man needs to be always on guard, bhecause
temptation is often so insidious that gradually, after & month wnder
changing conditions, he will find that he has gone, without any
special consciousness of it, further than he intended to. A man
iceds to keep on guard over himself, and when we are picking men
we should have that thought in mind, and see that a man with self-
control, power of self-mastery, is sent. .

T was very much interested in what the chairman said with refer-
ence to the way in which we are going abroad into these new enter-
prises, and 1 should like to add just a word, because 1 think it is
pertinent to this phase of our discussion. :

A very large number of suggestions that appear in the public press
at the present. time are with reference to the way in which the United
States must finance Kurope and must finance especially the backward
countries. And we okht to do it. It seems thar we are planning
toloan money to those countries and take their securities in the form
of bonds. The chairman iniplied— althongh you did not say it. M.
Chairman, I thought vou had that in mind—tha probably the wisest
method for our business men to follow in financing foreign countries
is to buy the enterprise,.own the enterprise. or owa tho controlling
share of the enterprise, at any rate, and take the stocks instead of
the bonds. In very many cases it would be much better for us, amd
it would even be sore heneficial, relatively speaking. to the country
itself. That is something which I think ought to be emphasized con-
- tinually in our financial circles, The regsons, of course, are stmple.

I the managenient is conservative. a trained American munagement,

there will be more profits to begin with for the Ameriean. financier,

and the investment would be very much more secure than it woulid

be otherwise. Then, too, if the enterprise makes money and goes

nhead in a proper way, there is very little likelihood of pelitical in-
terference. Again, in the backward countries if we make those’in-
vestments in such form that we are ourselves the managers, that we
ourselves are interested in the profits which come from the enter-
 prise, the profits will go back into the business there, and not be senf®.
home, and that will help solve the difficult problems of our balanco

of trade very much better than'if we make a loan and bring the in-

‘terest on it home. That plan-will be more profitable to those coun-
. -tries, too, because the -work . will be carried ‘out in such way that we
an pay better: wages than would otherwise be paid, and eléva
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whole level of their working classes higher than would be possible
if we simply lent the money and they expended it; and in a genera-
“tion, if you like, they may ‘well be in a position where they can buy
back control of the enterprise. . _

It was along those lines that our Middle West was devc]oped If
it liad not been for the wise financing of this country in eariier d: ays
by Iulnol)e—hnglund Franee, Holland, Germany, Belgium—in onr
enterprises in the Middle West, we never should have been able to
finance Europe as we did when the war came.

So we shall improve the financial sitnation in those countries best
if we arrange our plans in such a way that our engineers or omr busi-
ness managers control the business there and give them- the best
modern administration that is possible all the way through. That
is our duty, and I believe the \lnel ican engineers are the nen to do it.

Chairman McLeax. T think 1 mny say that in Dr. Jenk's address
we have seen- a very fine example of the happy combination of prac-
tical common sense and learning; and I want tossay in veply to your
suggestion, Dr. Jenks, that w hon I referred to the American invest-
nents abroad I had in mind that we should become the managers
and owners of the enterprises in foreign l'mds. and not mere e money,
lenders

We hu\'e finished the set program and we want to have a free-for-
all diseussion, and are very anxjous to hear from some of the prac-
tical engineers here.  Somie of you may have gotten the impression,
as I did when Dr. Swiggett asked me a few days ago if I would not
preside at this meeting. that those of us who had not had practieal
training as engincers or who had not had experience as educators
would feel at a very great disadvantage in attempting to discuss the
subject in the presence of these learned men, and T confess I did
feel very much that way. But Dr. Swiggett reassured e, and for
that reason I decided {o make the attempt.

It is yery, important we should have some remarks by those who
have had practigal experience in enginecring work. It is the only
way we can really apply the various suggestions that Liave been
madg, perhaps the only way we can get at the real vié\vpoin‘g of tho
technical engincer. '

We expect. a number of those present to favor us with remarks,
and I want you to feel perfectly free in explessmg yourselves upon
any ph.\lse of the subject which you have in mind. ‘ '

In looking over some of the registration cards, I find the name of
Mr. Francis C. Pratt, vice president of the General Electric Co. 1
wonder if he would not-favor us with some practical observations.

. Mr. Paarr. Mr. Chamnan,f wonld be \ery happy to do so, but 1,
Jw.ve to ]eave ‘on'the.4 o'clock train.. :

O

ERIC

Aruitoxt provided by Eic:



o

ERIC

Aruitoxt provided by Eic:

PROGEEDINGS OF THE CONFERENCE. 145

I did not come prepared to speale upon this topic at all, and T do
not have more than five minutes to devote to it. As a matter
of fact, T have been associated with forcign commerce since my
youngest boyhood, at Jeast, through my family.

It is rather an interesting thing to note that, when Germany came
out victoricus from the war of 1870 and undertook the iejuvenation
of her industries, my father went to Germany at that time and
entered into a contract with the Imperial Government for the equip-
ment of armories at Erfurt. Danzig, and Spandau, for making the

pevience which German industry had with interchangeable manu-
facture. .

Ie installed in those armories evervtliing from the drop forging
machinery to the finished ganges. ’ 7

the greatest in GGermany, took those machines as models and repro:
duced them. This was the foundation, I am sure, of the modern
machine tool industry of Germany.

To illustrate the exactness with which the Germans copied those
machines, 1 recallothat when first visiting Berlin in 1891, 1 saw in
1§ Loewe factory machines which appeared, at first glance, to be
alf of -Pratt & Whitney make. " They Lad the same distinctive de-
sign which had marked our practice over a period of years; they
also had a litle brass seroll-shaped namenlate, the outline of which
had long been familiar to me.. When, however, I' looked more tlosely
I saw that it curied the name of “Ludwig . Loewe & ('o.,” and not
that of “Pratt & Whitney Co.”” All'of this made me realize the lack
of-engineering originality displayed by the Gernians at that time.

Since then Germany has developed ability in designing maehinery.

Nearly 30 vears ago the¢ company to which I have just referred
was a swall company, and the machine tool industry of this country

- was small in the aggregate. To secure and execute a contract for one
and a half millions of dollars worth of machine tools for export was,
y in those times, & very unusunl‘firi'dertuk\ing." To-day, of course, the
.4 movement has broadened. . -
. The company with which I am connectled has recognized this by
doing a thing which I think is rather illTistrative of what is going
on. The. company “has participated in foreign business for many
Sears. The ratio of its foreign to its togal business is rather greater
than® that of most concerns in its line. It has sélling companies in
Australia, South Africa, and South America; it -has manufacturing
interests in Great Britain, Japan, and China. It has long main-
tained a foreign departiment, but now, since the declaration of
« armjstice, the International General Electric Co. has been ‘organized,
N ap © LA S .
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first model of the Mauser rifle. This was practically the first ex-

Such great machine 100l manufacturers as Ludwig Toewe & Co.,

a
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“®er:" and all forsign interests, not. anly selling, but also manufacturing and

+-finan€ial, have been concéntrated in-this new company. New blood -
has been put into this company. The former staff of the foreign
department has been refained, and men added here ¢nd there; one
of very high character and legal ability, and another, who is an

- astute. merchant and business man. r

. ~ We believe that in conce~trating our foreign interests in a separate

' company we are in a better position to deal dgfinitely and effecttvely

with foreign problems than ‘we possibly could be if they wege, as in

the past, handled by a department of a great business.

As far as-the demand for foreign enginéers is concerned, the -
subject has, in this convention, been discussed and described in

. different words and in different ways, but all telling very much the

same tale. I speak very feelingly in regard to this matter, becauso

for the betber part of 10 years I spent at least half my time traveling
over Europe, from east to west and north to south. The day has
long since gone by-when the American drummer can, with a pack
ofi his back, go to a foreign country and expect everyone there to
spesk his own particular language and understand his mode of
thought. If there'is anything that I thoroughly beNeve in, it is that,
if we are going to succeed in Séuth Americar business, our represen-
tatives should be men who are not only skilled in their own business
affairs, but who also are familiar with the Spanish language, litera-
ture, customs, and ways of thinking. If one should be fortunate
enough to receive'an invitation to dine st the home of a Spanish cus-
tomer; he could then meet and talk with his host as a social equal.

* Foreigners are not going to coptinue to interpret Americanisms
indefinitely. We must treat them ‘ag a parity, and be their equals in

a social, as well as i buginess way. .

The American-erigineer has high standing in his community and
in the gatherings in-which we are taking part to-day, and justly so:
he also has a high standing all over the world. - I spent two winters
in Russia nearly 30.years ago{ and then learned that the early. rail-
roads. there had been’ largely constructed by American engineers.

. At the second meeting of this series of conferences, called by Dr.

' iggett, there was present Mr. John Hays Hammond,* whose repu-
tation in the South African mining industry is known throughout the
world. ~America has been very fortunate in the representation given
her by her engineers in the past, but to-day it is not a question of an
unusudlly competent individual here and.there; it is rather a ques-

I tion of numbers of well'educated, highly trained and mature men

> -of sounid- understanding who will help carry.our trade throughout
- the world. S . oo .

o
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Mr. Harrson. I do not know whether I can add anythiug at all,
Mr. Chairman, to what has been said this afternoon: but there are
two or three things that the gentlenan who has just addressed us
has emphasized which lead me to remark that this gentleman has
certainly traveled beyond the boundaries of the United States, and
that he has been a close student of the conditions tha exist beyond
our borders. ] o

Among the things which he has emphasized, and which, it occurs to
me, it is necessary to emphasize and reemphasize before men who
are perhaps not personally familiar with foreign conditions, is the
need of tact in all contact with foreign peoples. Their customs are
different from ours. Their methods are different from ours. Their
seusibilities” are often very different from ours: +The easiest way
of getting in touch with foreign peoples is to learn their customs,
their ideals, and their manner of doing business, and the easiest
way to get out of -touch with them is to offend them, even in the
slightest degree, by doing what they may construe‘as reflecting on
their.customns or their idealk. /. .

The governor of the Province'in which I was at one time workfng
in the Philippine Islands, in recognition of one of the local holi-
days, sent out a number of invitations to dinner. Ile was very
unxious that everyone should be on time. It is. however, a common
custom in this region to name a dinner hour with the expectation

that the guests will be politely late—an hour or two late in many.

cases. With this custom in mind he put at the bottom of his invi-
tations the little phrase, “ American time,” by which he intended to
request promptness. - Scarcely a guest came to that banquet because
of the offense which that little phrasegraused! Being' prempt wis,
to the minds of these people. being rudgy:and their sense of propriety
was shocked. ' .

Another matter, based on’ the series of custonis which it is neces-
sary ‘to recognize, is that governing thie “commissions” that are regu-

" larly taken on labor and on ‘commodities, and on other business trans-
_Actions, commissions tRat look to s very much like petty graft.

Howex’er, these customs must be accepted. If a man offers to sell or

to deliver labor or to sell material, it will be found that he is prob-

ably charging his laborers, the men that he delivers, quite a con-
siderable commission for finding them work. He may also be loan-
ing them money and charging theém exorbitant rates. If these men
are not paid at the customary time and paid in cash, under the cus-

loms and conditions with which they are familiar, it will usually be

found that he is paying the laborers on Saturday night at 95 cents

is a custom of the country } .
o” S - ‘~.': L

e

.. on the dollar and collecting for them on Monday- morning at par, -
- Thisisa usurious rate, but it T
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« To us, these and similar practices look outrageous. but as they are,
nevertheless, very much in vogue, and as anyone who endeavors to
. abolish such practices finds himself -disliked and in opposition to
the men with whom he must deal, he must content himself to let
such conditions gradually right themselves.or he will find that the
. opposition which he raises nullifies his usefulness. ‘ ‘

Another thing which the engineer in a foreign country often has
to learn.to recognize as a necessity is the giving and the accepting
of gifts of one sort or another. There are many places in this
world where a man never thinks of asking a favor without bringing
a gift. He may bring a bunch of bananas and ask for a hundred-
dollar favor, but it is the custom that he should so prepare the way

~ for his request, and he fecls that if the gift is refused he has been
personally affronted. The gift should not influence any man’s judg-
ment in the matter, but if the gift is_refused, the giver’s honor is

" reflected on, and thereafter the man to whom the gift wag.sent is
looked upon with suspicion ! T

"A great many engingers go to foreign countries and, with their
American viewpoint. give wholly needless offense in minor matters
of conduct of this sort. Really no man should lose kis character by
frankly, while in Rome, doing those things which he must do if he
is to be understood by the Romans. Character is degper than that,
and can. in all countenance, be as real under the Roman code as
under the American.

Above all. let me say again, perhaps a little more in line with
the thought of the day, that diplomacy, finesse, and graciousness
of approach are invaluable in foreign trade. In this country wo
known nothing whatscever of the graciousness of manner whish
is instilled into the: foreign representatives of a large number of
the European countries. If you meet a Irenchman in the Orient,

I no matter what he may think of you personally, he is always the
-sonl of g}"aciousn%s.' He is always courteous. There is nothing
which you can do which will make him discourteous to you short
of n personal and an open-affront. Under all circumstances ho
carries that gracious manner of personal politeness which is both
the marvel to and the undoing gf his American competitors, e

I might say in this connection that such courtesy is not a matter
of natural characteristics. I do not for a minute thifk that the
foreigmer is, at heart, any more polite or that he is more friendly
“or that in any way he'is,naturally more acceptable to foreign nations.

_-than is the American. But he has o finesse, a graciousness of man-
ner, and a tact.in approach which haye been trained into him until

s .he never. forgets them, - - . o

e ‘I mention this becauge these matters are largely matters of train-

.+ ing. - Grace™in the -expressign of ideag is-not a matter of personsl

e } Fas
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information, nor is it a matter, by any means, of personal feeling. It
is largely a matter of knowing h8w to express one’s self in a formal
and a pleasant manner. American universities cosld do their
students no greater favor than to give more attention to training -
slong this line, _

A knowledge of the language of the people among whom an en-
gineer must work is also of importance. Take my own case: I learn
langusdge rather slowly, but particulagly in the Spanish language

" politeness of phraseology is essential. Because of my poor knowl-
edge of Spanish I fell into the habit of going into places of business
and, translating the English into the Spanish, of saying, “ Will you
do this or that for me”! opdy to find.that wherever I went I met a
surprisingly cool at€Tthdg/ on the part ‘of the men addressed. My
purposes were entirely proper; my attitude was ehtirely friendly;
nevertheless, the requests were poorly received. But when I learned
to say “Hagame el favor”—“Do me the favor,” I had no further _
tronble! On such seemingly unimportant details a man's reputation
aften depends. .

Another thing which is perhaps worthy of mention is that. from
the standpoint of the engineer who is selling American products or
representing American interests in foreign countries, especially in
the Orient, the question of making a sale is not a question of going
out and finding a man who needs a motor and then showing him
that he necds this motor and asking him to buy it. It is not at all
likg, that! - The man who needs a motor would like to buy three °
motors if he could find & means to pay for them, He fully realizes
his need, even overemphasizes it in many cases; so the problem
with which engineers in these countries have to deal is not one of
demonstrating a need and then inducing the one in need to satisfy
that need, Lut rather. one of filling well-recognized needs under
terms which can be met. In short, it is one of financing. In this
country we very seldom realize that these foreign countries are piti-
fully weak financially. Perhaps @ean illustrate this best by saying
that there are towns in Asia, towns of 40,000 or 50000 or even
100,000 population which do not have as much money in their banks
as would be found in an average country bank in the United States,
in a town of 1,000 inhabitants. Think seriously of what that means.

* The savings of these people are so pitifully small that a hundred of
~ them cannot accumulate what we count as normal for a single man.
Of course they can not buy our products on the terms that we are
nccustomed to, because these terms involve large reserves for bank-
ing purposes; so, no matter how badly they need a motor, no matter '
how badly they need machinery of whatever kind it may happen to - %
be, no matter how badly they, need transportation facilities, they arg ~*°

i unable to get these things unless their ingtallation can be so-financed’
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that they can be paid for in very long-time payments. The engineers’
problem then is not one of connecting the man who has something to
soll with the man who has real use for it, but of developing a method
of financing the proposition which will make it possible to effect B
sale and secure payment from the ultimate profits to be derived from
*the use of the thing sold.

The promotion of railways, the promotion of power developments,
’the promotion of mills and factories and of all such undertakings
must be accomplished with these facts in mind. Indeed, the one
reason, if you please, why the English have been so successful in
their foreign ventures in spite of the fact that they are not as polite
as other foreigners is that they have understood the problems in-
volved in financing fereign ventures and have gone into these coun-
tries with both money and machinery, and have erected their ma-
chinery and operated it and then taken the profits. In other words,
they have to a very large extent owned. or at least controlled, the
businesses which were based on their sales of machinery and equip-
ment. If we will grasp this viewpoint in this country and will send
our engincers out, not to try to sell something which people want

_ but can not afford to buy, but on the other hand to put in the im-
provements that will be owned and operated, or at least controlled, .
by ourselves in the interests of the country where they are located
as well us in our own interest, it will gre;w help the development
of our foreign trade. : ’ =

Finally, the man who will gain success in a foreign land is the
man who, knowing his business well and well grounded in the finan-
cial problems with which he raust deal, will take his character-there
-and adapt it to the conditions he finds, who will endeavor to under-
stand the men with whom he deals, and who will, at all times, culti-
vate a diplomatic and a gracious approach.

Mr. Forows. Mr. Chairman and Gentlemen, I took my stand
here yesterday, and I am afraid I am going to be guilty of false
pretenses now, becduse I am not an active engineer at the present

* time, but I was for a number of years before I took up teaching
work.

I just want to say somethmg that“was put into my mind by Dl
Jenks’s” splendld address.

I had in my mind yesterday morning the image of a canvas
stretched over in front here, a large canvas; and on the desk was
8 program. At lunch to-day I was speaking of this inage. I was
the guest of one of the visitors whose son is-in the rooth here gnd
who goes to Pittsburgh to-morrow. He heard about thjs comnier-

. cial engineering and wants to go over to_Pittsburgh at once and
. #ee for himself what wé are domg at Camegw Tech. o D
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. The fact that the course in commercial engineering includes ad-
vertising and salesmanship must be my excuse for talking shop in
this way. It is part of my duty to advertise Techs -

As to the canvas and the picture that I have had in ‘my mind
since yesterday morning, I haveseen.growing on that canvas a num-
ber of lines and quite a number of dabs of color. I put my own
little dab of color there yesterday, but I do not know where it is
now. Others have added their sketchy lines and dabs of color. and
I have been wondering what the picture was going to be like when
finished. To-day somebody who was apparently in the same state -
of mind asked, “ Where are we at? What are we doing? Where
are we going?f.. What does it all mean?” _

There have seemed to be so many colors on the canvas, and so
many sketchy lines, no particnlar picture, and I have been very

" much puzzled as to what the pictire was going to mean finally. So

I am very glad indecd that Dr. Jenks was placed last on the pro-
gram, because to me, absolutely, he has put all those sketchy lines
in their right places. He has got all those colors harmonized. He
has given me a most wonderful inspiration and encouragement with
my own work, which, of course, I am only striving to do. I am
not trying to finish anything; I am only trying to®begin something
worth while, but in a most wonderfully encouraging and ingpiring
way he has completed the picture; he has brought those colors to-
gether. © There ave dark places, as there should be in all pictures:
there are bright places, and there are clear places that have stars
scattered about, and they are still there to gazé at. Dr. Jenks talked

about the humanities in a way that T wish T could talk myself, but

I cun not, the humanities of business! That is really what we mean,
I think, by commercial engincering.

There I am, getting on to that advertising line again!

Commercinl engineering at Tech differcntiates between the ma-
terially technical and the hwmanly technical. That is our ides
about it. I do not know whether I am right in putting it that way
or not. I was trying to explain it to a man who came to Tech
about three weeks ago becanse he thought possibly he wanted his
son to come to Tech. I'snid that on one side we had the old-fash-
ioned materially technically trained man, nnd we had enough of
those; we ought to stop training men to do nierely material things,
to_design machinery only or to design a bridge only ; and we ought
to truin those men to design a bridge for use in its proper place, o

* suitable bridge, .

The point 1 have beén trying to make right along at Tech is this:
It is not wise to try to tiain in four years or any number of years

B R
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for years as a designer or research man, and then make use of that
man, not as a designer, not as a research man for which he was
trained, but for business. It secems to me that is a great mistake,
To my mind the commercial background which we should give to
the technically “trained: man is one that shonld make him a better
designer, a bettér research man, a more useful, rational, sensible
nian; should put more common sense into him; that is to say, give
him a background which will be a common-sense background. The
business college of the past and the smaller business colleges of
to-day are trying to develop business men, but they can give no
real background of the big things of life, ‘

Is it not true that to-day we need in the business world men who

- are familiar with materials? Becanse materials and material
things. material apparatus, wonderfullv ingenious apparatus, .the
inventions of great engineers, these wonderful material devices are
in use in every line of work. We do not go into any factory now
and expect to find things made by hand. .

At Tech we give a strong course in accountgney. It takes the
better part of two years to go throughvVthat conrse; our auccountant
insists that we must enable our students to visualize industrial con- <
ditions before we begin to teach them accountancy. Otherwise, when
we talk to them about overhead expense, distribution of expens.,
classification of expense. they do not know what we mean.

In Pittsburgh we have great natural advantages, that is, natural
in this sense, that we have the factories. a great array of factories, .

. and there we take our students as sophomores. those men who are to

take theé course in ncconnting and commercial engineering, so that’
they may see the manufacturing processes and conditions.

1 was very much interested in the suggestion§’made by Dr. Mann
in connection with changes in teaching methods, with reference to
the backward plan, and I thonght I would just give yon an illus-
tration of something I have tried out with very great success in the
study of what we call economic production. This subject is listed
in the course. What does it mean to the man who reads it? Very,
very little, T have heard that sort of thing referred to to-day, and
* yesterday. too, as.though it were almokt unnecessary to have a chart

or a list of subjects. You can not get along witho-:t our list ; but the

list does not mean much except to the man who makes it, or to the

man who is engaged in the teaching of the subjects. S

. When I say ®economic production,” it can not mean to you what

it means to me. At Tech to-day economic praduction means that

every week the senior commercials go into an industrial plant for
observational purposes and afterwards write a short paper. They ..
ttf;; are directed to go there not with the idea of merely gazing at things,

*

- ~5biig in;ordér :that they may- really study things.. Often -I hand &~ -
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student over to & workman in the. plant and say, “ Stay with this man
for two hours and find out all you can about him and tell him all
yon care to about yourself.” A day or two later, an experience ”
meeting proves interesting to us all. T have taken students through
# plant where they make cold-drawn steel shafts up to 43 inches
in dinmeter.. They would see the open-hearth process first. and 1
have noticed a peculiar lack of interest. They look dt an open-
hearth furnace, but thev do not ask intelligent qrestions about ‘it.
So I'reversed the operation and took the student first to the finished
cold-drawn bar, and then took him to where the bar is drawn through
the die, and from the moment he saw the finished bar he began
aking intelligent questions. When he saw the bar being pulled
throngh the die he said, “ How much does it -lengthen the bart®
And the foreman said “18 inches, and reduces the diameter one-
sixteenth.” “What is'that white stuff?” “That is lime. to neu-
tralize the acid in the pickle.” “Oh. then there is g pickling proc-
e>s?” And so on. He sees the dipping in the lime immediately
after the pickling process. We go to the next shop and we see the
square bar being put through the rolls to. make it round. By the
time he gets tp the open-hearth furnace he looks at it ns a father
might look at his own son. He is very much interested in that fur.
nace. He knows what it is there for, because he has already seen all
the processes between it and the finished article.

by 'Dr. Mann’s idea—woyking back from the solution to the problem,
I do not know that there is anything more that I care to say

his talk has been to me.

of the University of Minnesota. : .
Mr. Horcuxiss. I do not really think I haye very much to con-
tribute to this subject, Mr. Chairman. I come from the fresh water.
We get the foreign trade side of things last. I was very much
interested, however, in addressing & group of business men at the

cipal concerns in the Northwest. T was interested and somewhat

things about which they were thinking. I had never thought that
wo should particularly feature foreign trade in our business course:
We are in a region where domestic distribution is a big problem.

»
o

' { population, ‘

That experience helped me to appreciate morg fully what is meant-

except once more to thank Dr. Jenks for the wonderful inspiration .

Chairman McLesx, T would like to hear from Dean Hotchkiss,

Twin Cities last fall, n group of sales managers of some of the prin-

surprised to find foreign trade appear rather eatly on the list of .

Of course we have onr manufacturing; we have our: flour mills and -
even steel mills, but the great factor in our business life is distribu- .
tion, wholesaling and retailing' merchandise to « large agricultural

e -
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But our business men. are interested very distinctly in foreign
trade. I doubt whether they hate a very distinct idea of ]ust what
they are gomg to do in the way of foreign trade, but it is in their
line of vision.

It occurs to me in this connection that possibly there is a danger
in this conference, perhaps naturally, of thinking about foreign /
trade too exclusively in engineering terms. Not being an engineer.
but being a teacher of business, located in an agricultural section,
that danger, if it bea danger, appeals to me perhaps more strongly
than it would to others.

It is very -proper that the engineer should come in for a large
share of the educational work in developing this subject. Amoug the
great things America has to offer. the greatest thing, i3 machinery
tor the developinent of other parts of the world.

We can not afford, however, to think of foreign trade from the
-standpoint of one class of commodities. We need to approach the
subject from the standpoint of a survey of the things we are bound
to supply to the rest of thie world, and the tlung\ we are bound to
‘take in exchange. :

I think it has been an inspiration to all of us to mix together
and get each other’s viewpoint. Although the businegs schools
proper are somewhat less developed than the engineering schools,
they are much younger; we feel we have something to coutribute
to the engineers, and I am sure we do right in being bold enough
to make the assertion in public.

Mr. Himzs. I wish to add a bit of experience by way of developing

- & point that has been br iefly mentioned this evening. Referenco
"has been made to the conflicting views of educators on the place.
of the humanities in our courses of study. and the view has becn
advanced thnt'engineering and commercial courses are not devoid
of the values most prized in the humanities. )

In 1910,-the Louisiana State University offered a four-year course
in commerce, leading to the degree of buchelor of arts. We took the
position that such a course lacked none ef the essential elements of
a liberal college education. e took the position that the man whe.
worked on a problem in accounting, er he who worked on some exer-
cise in the mechanical laboratory, was doing a thing that was ay-

_ humanistic as that of the fellow who toiled over the conjugation

* of a Greek verb. To illustrate, there stands in one of our office build-
ings a piece of ornamental iron furniture. It is a hat rack and
umbrella stand combined. It was. worked out by the boys in the

' mechanical laboratory: I have not seen or heard in 20 years s poem .
from our language departments oomparable to this one in iron.
It combines artistic grace and symmetry with the idea of seryme.'

. The worhnamcaught a vision. of beauty, and hie wrought his vxsnon,
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not in the language of words, but in a language of vivid reality
that any human being of any race or tongue can read.

So the workman who is inspired by the ideals of his chosen life
work will weave those ideals into the products of his hand. and he
will thus serve not only the material but the spiritual welfare of
the human race.

Mr. Dierz. Mr. Chairman, I think my experience during the last
six years might be of interest to you. but may I ask that the remarks
that T am now about to make shall not he recorded?

Chairman McLeax. If vou would rather not be reported, I will
ask that no notes be taken of your reiuarks.

(Mr. Dietz thereupon addressed the conference, his remarks leing unre-
ported.)

Chairman McLeaN. T wonder if anyone has a resolution or a
recommendation that he would like to offer ut this juncture.  Are
there any resolutions? = '

Mr. TeeNgavke. Mr. Chairman, it seems to me that this meeting
ought not to adjourn without expressing itself relative to the im-
portance of this'subject of engineering and commerce; so that the
following general resolutions are proposed :

It is the meni:*/?’he meeting that— _
(1) Industriad and commercial development has created a demund for men

with technieal engineeving training and business nhll'it,\'. Manuticturing in-
dustries.are seeking engineers to qualify to serve in capaclties requirlng sound
husiness training. Banks and brokers also need men with business training
and the engineering point of view. This need s rapidly lncreasing and bhids
fuir to demand a large numbher of technically trained men, . '

(2) In order to meet this demnand the economic pluses of engineering sub-
Jects whould be emphasized wherever possible In englucering  instruction.
This 'may be done by empharlzing the problems of values and costs In the
tegular technical work, and by Introdilcing ot extending courses in genernl
cconotnics, cost accounting, business orgapization. and husiness law into the
engincering carricula, These courses should be deslgued particularly to ‘meet
the needs of the engineering student. '

(3) The engineering phases of economic subjcrts should be cwphasized
Wherever possible In commercial instructlon. Students In eommerclal courses
should also he ghven opportunity to take speclal courses in the huxle principles
end practices of engineering so that they may understand n general terms the

operntion“of power plunts and transportation systews from the engin :
point of vle)\'. ' ’ .
cering ™,

(4) It i3 also urged upon ail institutions with departments In engin
aud economics eor commierce thut they consider some plan of coordinntion to
develop a course In preparatlotr for ‘those crreers wherein tenining fn the
essentlals of engineering anmi business theory and practice have been foumd t

These -Tesolutions were drafted by the conference committee and

o
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Chairman McLEean. Is there a second to the motion?

[The motion was duly seconded.)

My, Nicitors. T take it. Mr. Chairman, that these résolutions have
reference properly to the entire conference. I do not recall that
-there is any reference to the thought which I understood was mado
particularly this afternoon. It seems to me it is unfortunate. As
I view the situation to-dav, there is every probability that the United
States will be u nation of foreign traders. For that reason it secms
to me there ought to be some very definite reference to that fuct,
I tried to make clear—perhaps 1 did not do it—in the rather hasty
presentation I made that that is a fact, and there are a great many”
people in the United States among the thinkers who accept it as
a fact. The training of the engifcer wlo is going to perform the
function of prime importance to all American industry shonld have
some reference to foreign trade.

For that reason, it seems to me, there ahou]d be 2 very definite
reference in some resolution to these thoughts, The other thing I -
had much in mind in connection with this was the one snbject to
which T perhaps devoted most atteﬁtion, namely, the subject of
modern language. There is no reference whatever in these reso-
lutions to the study of modern linguages. I think it is exceedingly
desirable,

Chairman McLeax, Perhaps the author of the resolution and the
spesker will agree upon the incorporation of this suggestion. Do
you suggest arry amendient to the resolutions? ,

- Mr. Hucnes, The remarks of the last speaker, Mr. Chairn an,
lead me to suggest the possibility that the Jast clause nnght be moy-
fied in this way. _

Mr. Joxes. I have been a careful listener during the entire con-
ference. I do not helieve the resolutions will meet the present situa-
tion. I do not think any modification of our curricula will meet tho
present situation. It seems to me the better plan would be to fol-
low the same system that we have had in preparation for the w ar,
and that is to establish the short course. The short course was suc-
cessful at cantonments and successful in the various training -
schools. It scems to me that for preparation of men to do this work
abroad there should be established at convenient centers or in large
manufnctuung plants or schools the necessary trained practical en-
gineers. This work can not be done by students of the cluss of 1920
or the class of 1919 of of 1917. That work will have to be done by
more experienced men.

<~ It seems to me the solution of it, for the plcsent at leut, is to

estabhsh short. courses that will roun(] out the enginecrs who may be

thlswork I S N L
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Chairman McLeaN. I am going to suggest, if there is no objec- |
tion, that the resolution be read again. T think some in the rear of
the room (¥ not hear it entirely,

Mr. TornEaTRE, [After again reading the resolution referred to.]
I realize that there is nothing in here speeifically taking account of
the discussion of foreign commerce. I would be very glad to havé the
speakers on that subject suggest a resolution, or, possibly, it might
be provided in a sufficiently adequate manner, by inserting at the end
of this first paragraph, vight after the sentence reading “This need
15 rapidly increasing and bids fair to demand g large number of
technically trained men,” the words * for hotle domestic and foreign
commerce.”

Then +uake the last 1r§rngruph to read as follows:

L]

It 1= also urged upon all institutions with departments in engineering and
economics or commerce that (hey congider some plan of coordination to develop
a conrse in preparation for those cnrecrs wherein praetienl trafning in modern
hinguagex, in the exsentinls of engineering and business theory and’ practice,
‘have been found to be buth helpful and NECORSary.

The author T am sure, will be glad o accept those amendments if’
satisfactory, T : '
Mr. Nicrows. Tt seems to me those amendments wonld be very
pertinent to the discussion this afternoon.  So fur as 1 know, they *
are aceeptable, . : .
Chairman McLea~. I think the suggestions are very good and thae
the amendment suggested will 1ieet the whole situation. If there is o
“no further discussion I will put the question on the resolution. -

Mr. Porrer. I want to say in conncetion with the modifications of
the resolutions that personally I am very much in favor of the reso-
lutions as they were driginally presented.. The tendency ut the
present time scems to be {o climinate foreign language from engi-
neering courses. I believe you will find that the wujority of the
engineering schoyls are considering very seriously the elimination of -
foreign languages, for the siniple reason that we find that the amount
of knowledge that is given in an engineering school in the matter
of languages at the present time is of no value to the student in his
future earcer; 0.41(1, personally, from my own observation of tl c/ study.
of foreign languages, I am very much in favor of eliminuf%ng the
required foreign language in engineering schools, . S

It seems to me, therefore, that it would be unfortunate if we should
in¢lude in the resolutions a clause intimating that it is desirable to
require the study of foreign languages in connection with engineering.

Mr. Marston. I would like to ask that the last cldise be read
ugain. I gained the impression in listening to it that it applied. .
only to courses, to be developed in a very few institutions, not ordi- - -

» el o~
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nary engineering courses at all, in preparation for’ foreign trade,
which would be a different thing from that discussed by Mr. Potter
just now, _ ' ‘

[Mr. 'Turnéaure read the resolutions referred to, On a viva voce vote the
resplutlon was unanimously adopted. The resolution ax amended and adopted
{s printed in this report us Appendix D.} . )

Mr. MarstoN. I have been request& by the special committee at
whose request this conference was called to present a vesolution ex-
pressing the thanks of the conference, including those of the com-
mittee, to the chairmen who have presided at our sessions and to
the speakers outside’of the committee who have conducted the dix-
cussion. . . . .

I therefore offer such a resolution, that the thanks of the confer” ™
ence and of the special conmmittee be extended to the chairmen who
have presided so efficiently at the four sessions and to those speukers
not members of the committee who have.so thoroughly and so ably
discussed the various phases of the topies under consideration.

[The resolution wus seconded, and on 1 viva voct vote was adopted.]
Mr. Laxasporr. T wish to offer one more resolution, Mr. Chair-
man, if you please, namely, thathe thuanks of the niembers in atten-
dance at this conference be tendere the Conunissioner of Educa-
* fion and to the confereuce committee ing arranged this in-
teresting program.

[The resolution was duly seconded.] .
Chairman McLeax. Defore putting the motion T desire to say
. that T very heartily concur in the resolution. T think it was a very

fine conception to have projected this confirence. We have the evi-
dence here of the importance of bringing together in conference
business men and engineers as well as instpuctors in the various tech-
nical colleges of the country, and I feel that very great benefit will
be derived from the conference.

[Ou a viva voce vote the resolution was adopted.]

Chajrman McLeax, Are there any other resolutions or papers of
any kind? o

If not, I declare the conference adjourned.

v

[Whereupon, at § o'clock p. w. the couference adjourned sine die.}
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"OUS UNIVERSITIES—BRIEF. STATEMENT OF PRESENT PRACTICE
AND OF CHANGES CONTEMPLATED.®

Universlty of Alabama (President George H. Denuy, Mar. 13, 210919y, A
committee consisting of the professor of econondes and the dean of engineer-
ing have arranged to introduce a special colrse in inlustrial organization
to be given In conjunction with the engineering work. Students are ndvised
to elect speelal courses in the xehool of law or in the department of economies
that will give to them business training. .

14, 119y, want practice in the engineering college is to encourage nnd
allow electives up to 8 hours in the department of economices,

Leland Standard Juntor Uglversity, California {Chas. D. Murx, professor of
civil engineering, -Mur. 15, 1919).. Owiug to elective system, no detinite
curriculum in the engineering courses, which require, hewever, i cominon
mathematical basls. Nothing to prevent a studeut in engineering fromn
taking 15 to 30 units in business economies, The departinent of eeonomies
offers the following courses to meet the wants of engineering stwilents:
Accounting, bond valvues and capitalizution. corporation fingnee, bor prob-
lems, water transportation, and bunkéng.  Flrst curricula suggestlion 1
likely to be. adopted ; second meets with upproval, although not incorporated
in engineering courses. 'Nothing to prevent a student from taking a five
year combined engineering ‘nnd commercial course, .

Throop College -of Technology, Calfornln (H. C. Vau Buskirk. recerder,

. Mar. 19, 1919). Offers o four-year, course in enginecring aud oconmmics,
leading to the degree of B. S, Pn«he for a good student to cemplete In

economles dourses. O

Mar. 17, 1919). College of mining has a “mintmum of six nnits of husi-
ness trafning and econonmles.  Tn metatlurgy there are two units; in
petroleum engineeriug, three; and in ecohomic geology, none, A minimum
of 8 or 10 units would he desirable “for Qluing students,  The growpiug
of se]ecml lists of courses {n economies g desirable electives for the stronger
students seens eunsily possible, The engineering councll may, within « year
or so, favor the adoption of five-year curricula for all of the engineerinyg
colleger. If this is done, a combined five- -year enmnecrln,.r and commereinl
courre might weil he considered as an addmon to tho present curriculs.
University of Southeru California (R. p.' Hunt, department “of econonties,
Mar. 14, 1010). Engineering students now takegabont 11 hours of work
in economtics and commercial subjects. In respect to the ﬁ\e-year combined
.course, tentatively recommends a four-year course, with suitable work in

work culminating ln the degree bnchelnr of. w!pnee in enzinoeringgu
1 Unlverslues lrrnnged alphabetically accordlng to States. a
(2

-,

N ey

\

COURSES OF STUDY IN ENGINEERING AND COMMERCE IN VARI-.

University of Ark:mms (W. N. Gladson, dean, oolle"o of engineering, Mar, ’

five yenrs one of the regninr engincerlng courses i the on"lm-«erino At .

University of California (Lester ¢, Uren, assistant professor of min’iug,‘

mathematics and science, ‘leading to the A. B. degree, with the fifth year of -
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Sheffield Sclentitic School of Yuie University, Connecticut (J. C. Tracy, pro-
fexsor of civil enginvering aund chafrnan of the committee on engineering,
Mar. 21, 1019). Comufttee on engineering at work on a ngw engineering
curvicnlum covering four years; undecided whether or not a prescribed

I course of study in commercial engineering shull be given. Practically

; certuin,.however, that courses in accounting, business administration, and

similar courses will be offered to students in their junior and senlor years
aud fore advanced courses in‘business administration to students fn the
graduate school. ’
University of Ilorida (J. 1. Benton, denn of the college of engineering,
Mar, 11. 1919). Would Yook faverably upon introducing n-certain nuwmber
of hours of business tralning into all engineering courgsex. Would not
regurd the provision of electives in business economlcs as feasible in the
. four-year engincering curriculum.  Would oppose having degrees including
the nume ' engineering ™ glven by any other brunch of the university.
Would gladly covperate in giving a n\c year combined engineeriftg and cow-
mercial course,

: leorgin Scidol, of ‘Technology (J. M. Watters, dean, school of commerce,

i Mur. '11. 1919). Have already ateempted something along the line suz-

pested by the connmittee. Counywrcinl students have excellent opportunitiecs

for receiving a practical workiug knowledge of mechanical, civil, electrical.

}A cheical, nnd textile engineering, drawing and architecture.)

E Armour illstl.tute of Technology, Ilinois (H. M. Ruymond, dean, Mar. 21,

i

1

1019). The degree of bachelor of science is granted to graduates of the
i four-yenr coprses in engineering. In addition to reqgnired political science,
: psrehology, and economics, the following subjects are also given to senfors :
Business law, engiueering contracts and specitications. and economics of engl-
neering. Particular attention is paid to specitications -and coutracts In all
courses. A feature of the senipr work in power-plant engineering is the
emphasis given the tinancial study of the problenis involvéd and the thorough
grounding In cost accounting
University of Illinols ‘l’ro»ldent Edmund J. James. Mar. 14 1919)., The
- college of commerce and huslneﬁs administration offers curricula In rall-
way transportation and in Jndustrial adminlstration, each requiring 130
hours fpr gr.uluatlon with degree of huchelor of science. One prepares
men for work ‘in the operating dopmtmonts of rallways and the other is
. Intended to meet the needls of comnmerce students plauning to enter the admfn-
lstr;m\e or selling departments of industrinl plants. In the third and fourth
3eura there are four optional groups of technical com\e‘! (Cf. cntalogue of
S . the Institution for full description of these courses.) ©
University of Notre "Dame, Indlana (Matthew Schumnchor. director of
of studies, Mar, 18, 1010.) All engincering students at present carry a five
ho rse In ‘principles of gwnouflcs and alsé a brief course in business
nw. At & specinl meeting of the facwlties In englneering and _confmerce,

o

course in engincering administration, the student choosing n special line of
engincering; a yenr in business administration to follow n fou'r-.\"enr engineer-
ing course ot to be taken in three summer gessions,

lown State College (Ansor Marston, dean, division of englneerlng. Mar. 27,

held on March 18, to consider the suggestious or the cohmittee, It was de-
cided to nfuke the following offerings for the coming year: A four-year

'1919). Development of the group system of electives in commercial engi- -
‘necring, started shortly before the war, waA inlerrupted by tie war, Kavors | .
x'ummng‘* . certnln mmhmm ‘amount- of commerclal engineerlng «{vork,,'




APPENDIX A. : © 161

in all engipeering courses. Favors introducing into the principat engi- -
neering courses an elective group in commercial engineering to the ex-
tent of at least two-thirds of a year. Thinkp that a four-vear course in
comuwercial engineering nwust walt for later development. Does not think
that mgny students will take a five-year combined course.

The State University of lowa (Wiillam G. Raymond, dean, college of applied
science, Mar, 12, 1919). Three Femester hours in accounting or economics
required [n all engineering courses. In connection with school of commerce,
institution offered for two years two courses, namely, chemistry and busi-
ness and engineering and business, tlie latter made up of 61 hours of general
suhjects, 42 hours of engineering subjects, and 83 hours of business subjects.
No demand for the course. Doubt If there is any call for a five-year com-
bined course. A general engineering course now offered in connectiou with
college of libernl arts. A student takes the regular engineering course for
two yeafs and In junior nud senior years does 30 hours of prescribed engineer-
ing work. 4 hours of English, a varying amount of modern language, and
the remainder of GC hours us electives, prefembly in the department of
[£¢ onuml(‘s of the college of .law. , Not much demang for-the course. (Norris
Al Brlsm, hend department of econonfics, soclology and commcrce) Be-
lieves desirable a four-year conrse {n commercial engineering,

Kuansas State Agricultural College (A. A. Potter, dean, division of englineer-
ing, Mur. 8, 1019). All engineering students take a three-unit semester
course in economics and a one-unit course each in business law and business
administration. Two units each in factory design and factory engineering
are given to senlors in mechanical and electrical englneeﬂng Total, nine

. semester units. Does not believe feasible proviglon of 15 to 30 unite in busi-
ness economics on an elective basis unless lncorporated in five-year combined
engineering and cominercial course.

The University of Kansas (I, F. Wulker, dean, school of engineering, Mar.-

26. 1019). The wwinimum number of required hours in business training

favored by the admpinistrutive committee of the school of enginecering is six,

to include three hours Iu.prlnclplc'ﬂ of economics and three hours in indus-.
trial admipistration. Arrangements were made several years ago to allow
students to elect 20 to 26 hours in business ecojqmnics and other allled sub-*

Jects. Just now steps are being taken to outiine this plan so as to show

what subjects would be cut from the engineering course to allow the intro-

tluction of business courses. Believes it is inappropriate for any school of
comerce to offer a coyrse In industrinl or commercial engineering. A school
of commerce or an academie department of economics might prepare outlines

3 of work for students In the college of liberal arts whereby such students
might receive trainipg in a limited degree in engineering subjects to supple-
went thefr businesy training. Institution not yet ready to make a definite
statewent regarding.a five-year combination engineering and commercial
course. Believes that catalog should show a five-year cotirse for men ipter-
ested in business or industrial engineering. - -

The Johns Hopkins University, Maryland (A. Q. Christie, department of ep~ .
gineering, Mar, 18, 1019), Ofters three hours in political economy through-
eut junior year and three semester hours in industrial organization and con-
tracts in senior year. \Second half of machine desigh is Uevoted tg plnnt
layout and arrangement and nianutactu‘ﬂnx costs, and a part ot course on
power plants is giv en’ rate makln& < _
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Massachusetts Institute of Technology, Massachusetty (Davis R. Dewey, pro-
fessor of economics, Mar. 25, 1919), The course in englneering administra-

" tion provides a training for men - ‘who' expect to enter positions coucerncd

* with the managemcut or administration; of manufacturing, construction, and
transportativn’ euterprises which dewand a knowledge of scientific aud en-
gincering principles. It tombines with instruction in gcner.xl engineeriug
studies in the methods, economicsg, and law df businéss. The course includes
(1) the instruction common to all courses, in literature, language, und hix-
tory, - and in cbemlstry, physics, -und mathewmatics; (2) a choice of engineer-
ing ‘studies clussified under three options : Civil englneering, mechupical and
electricul engl ing, ¢ ical euglneering; and (3) u selected group of
subjects in businesS and ccouomies. While th¢ amount of thue assigned 10
engzineering subjects is less than that prescribed in the other courses of the
institute, the fundamental subjects have been retained which will enabic
graduates to fill many of the positions open to engineers.

Approximately one-fourth of the total time of the currienlum is given to
business subjects which are primarily chosen so as to train students o
analyze commercial aud industrial problems. In this group special-emphasis |
is placed upon accountiung, business law, the Industrial organization of «-
clety, and business mauagement. The course in accounting Is designed to
be of service to administrative officers In the analysis of uccountz and finan-
cinl reports, ruther than to make bookkeepers, auditors, or accountants in a
technical sense. Business law treats of contracts, agency, negotiable instrn-
ments, sales, and patents. The two estended ﬂuhjoch of industrial organiza-
tion and business management deal with the tinancial operations of corporan-
tions and the conduct of business from the standpoint of the imh\*ml Nir-
ployer. Among other subjects included in the group of business sTlies are
banking, statistics, report writing, trausportation, and securities nmd invest-
ments  (For more extendal description, including. optlons in the several
englneering divisions, cotpuare circular of nformation of the institute, 1918,
pp. 70-73.)

Tufts College, Massachusetts (Gerdner C. Anthony dean, engluecring school,
Mar. 26, 1919). In the fourth year a course In engineering economics and -
business iaw is offered. A large amount of time Is allowed, however, for,
free election in other departments, so that especlally during the senior year
a student may Intensify his speeialty or broaden his course to a very just
extent. (Cf. catalogue of 1019-20, which will give the recently adopted
new curriculium, a radical departure from the older courses gi\"en in the.
engineering school.)

Worcester Polytechnic Instltute, Massachusetts (Presldent Ira N Homs, Mar.
22, 1910). Offers shop management nud efements of business law. .

Misslssipp! Agricultural and Mechanical College (B. M. Walker, director school
of eugineering. Mar. 11, 1019). Regular courses Include in senlor year
a full term's work devoted {o economics.

. University of. Missourt (Isidor Loeb, dean, school of business and pubilc
admlnlstratlon Mar. 25, 1918). 'The school" of. engineering now requires of
all students 5 hours In general economics. From 10 to 17 hours are now ..
elective—may. be-taken in economics and commerce. The faculties in engi- *

.

& neering and business administration are now considering a plan whePeby
s engineering atudents will be required to take a minimum amount of electives
- in"economics or commerce. The faculty of the achool o€ husiness and public

" administration has had undet consideration the oﬂerlng of a currlculum_

O
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which would combine commerecial and engineering subjects. Englneering and
commerce students taking one of the'five year currlcula may take a combinued
engineering and coinmercial course.

Princeton University, New Jersey (F! H. Constant, bead of the clvil engineer
fng department. Mar. 11, 1019). At present tiwe offers no.course In com-
wercial engineering. (E. W. Kemmerer, depurtment of economics and social
Institutions, Mar. 19, 1919). The departments of engineering and economlics
are considering the problem of adapting courses lu economics to the needs of
,the engineering students and of offering such courses as electives to engineer-
ing students. .

Rutgers College. New Jersey (A. A. Titsworth, dean of engineertng, Mar. 11,
1919). Present practice does not include any cuurse outlined In the com-
mittee’s * curricula suggestions.” The second may be cobsidered favorably
for adoption. . .

Stevens Institute of Technology, New Jersey (President Alex C. Humphreys,
Mar. 7, 1819). Has been giving for over 20 yeurs tv its students instruction
in the commercial or bustness side of engineering. (Cf. catalogue 1919-1920
for description of course in economics of euglneerng.)

Columbia University, New York (Geo. B. Pegram, dean of the schools of mines,
engineering, aud cheml‘;tr), Mar. 11, 1819). Does not require a wminiioum
numtber of hours in business training in all engineering caurses. Mining
engineering students have a course in lccounting, and one-in mining law,
und mechanicyl engincering students ghe to huve 8 course in buslness law.
Stidents are advised to study economfcs us part of the three )eurs of college
work required for admission to the engineering courses, Plans for next year,
If possible, a course in manufacturing and fIndustrial engineering (this
course in line with third curricula suggestion of committee, but with degree
oftered in school of engineering rather than in school of busitess), This
course will give more thorough truining than the commfttee's suggested five-
yeur combined course.

New York University (compare pp. 479 of Bulletiu No. 7, Apr 16, 1918, for
detalls of course in husiness and engineering). The chancellor of New York
University writes under date of July 11, 1019, that “ there is in New York
University u keen appreciation of the ueed of a closer Integration of education
‘for oingineerlng and education for business.” )

University of Nevada (President Waltor E. Clark, Mar. 17, 1919). Plans
further extenslon of department of accounting and ‘law. permlitting larger.
election of commercial subjects by engineering students.. Engineering division
has considering the possibllity of offering a fiveyear course, the added

\'enr be given to such projects as economles, commerce, Euglish and
wodern languages,

Dartmouth _College, New Hawmpshire (Charles A. Holden, director Thayer
gchool of civil engineering). Hns offered for four years a course in engl-
neer{ng wmnagement. A unlque feature of this course is the large requlre-
ment In outside rending covering 30 or more books on -the subject. (W. R

" Gray, dlrector Amos Tuck 'school of udmlnistrutlon"nnd dnance, Mar, 24
1919.) Compare latest published anmounéément of thia school for courses
in sclentific management and outline of currlculum, - R )

New Hampsbire College (C. E. Hewitt, dean of euglueering, Mar. 13, '1010).\

- Students are ndvised to offer electives In commercial subjects, .

North Dakotu Agriculturat”College (. 8. Kepne, denn, school of‘ mechanlc

. art.s. Mar. 15. 1010). Offers a thme—credlt hour course lu contmcts and

-

~
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specifications. Engineering faculty beltevesr committee’'s second curricula
suggestion best suited to local conditions. ’

Case Schoo! of Applied Science (President Charles K. Howe. Mar. 19, 1919),
Offers to sepfors a series of 10 or 12 lectures on business; Las never given
a courke in business econamics; dees not give a course in commercial or
industrial engineering; is wiliing to consider n Hive-year combined engineer-
Ing and commercial course. o -

Municipal University”of Akron:""Ohio (Fred E. Arver, dean, college of engineer-
ing. Mar. 8 1819). Requires a minimum of 8 hours in commercial work " #
addition to 12 hours of economics. Requires further 3 hours of productive
engincering and 3 or 4 hours of coondination, dealing fargely with the busi-
ness of production in the factorfes. Offers a four-year degree course in
nmnufacturing production in cooperation with large locnl rubber factovies.
With this exception, nll engineering courses are Hve-yvear part-titne courses.

Oklahoma Agricultural and Mechanical College (H. W, Moorehouse, dean,

, 8chool of commerce nond marketing, Mar. 26, 1919). None of the students
in this course elect work in engineering. Engineering students, however,
are required to take principles of economics and laws of contracts: In addi-

. tion to ciril engineering, students take city economics.

The Uriversity of Oklahoma (T. Brure Robb, actlng director, school of public
and private business, Mar, 28, 1010). After thls year all engineers will be
required to tnke five hours in elements .of economics, including business
administration and accounting. A two-hour elective course will be offered
in cost accounting.

© Lafayette College, Pennsylvania (Fred G. Allen. secretary of engineering
councll, Mar. 18, 1919). The policy of the englneering council, in revising
the engincering curricula for 1019-20. has been In part to increase the nmn-

v ber of elective hours and to remove the restrictions in the cholce of eiective

- * anbjecta. This electlve system fully meets the committee's second curricula

suggestion, “There 1s a minimum requirement of 9 credit hours In business

| economics for civil engineers and 15 credit hours for electrical. and me-
‘hanlcal engineers. By the use of the elective systemn, these minlinum re-
uiremeuts may be lpcreased to 21 and 27 credit hours, respectively.

., Lehigh University, Pennsylvania (President H. 8. Drinker, Mar, 14, 1919).

e new schedules show a marked incrense in the required number.of term-
hours devoted to business subjects.
Swanthmore Collego. Pennsyivania (G. F. Blessing, profecsor in charge of engi-
{ng, Mar. 8, 1919). Six:-hour reguirement in economics for all engi-
students. who may. however. elact further hours in this department.
interested !ir outlining a course 4n industriail engineering.
rslity (Jumes A. Hall, sssistant professor of mechanical engi-
peering, Mar. 11, 1910). All students take a fundamental course In eco-

nomics sophomore year and -englneering economics in senfor year. In
~ addltion, ‘students may elect accounting and advanced economics, The com-
mittee's nd currlculn nuggestlon could be adopted by arranging special
courses,

Agricultural and Mechanical College of Texas (J. C. Nagle, dean of engineer-
ing Mar. 17, 1919.) With next yeur only one three-hour semester course
fn fundamentals of economics will be required In most of the technical de-
gree courses; business organization to be offered as an elective. Offers
also a twe-hour semester course in contract law and specification writing
and devotes some E_lxne in one or two .courses to management engineering.
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Tnivefdity of Ttab (Joseph F. Merrill, ditector schools of mines and engi-
noerh\m') All the courses in engineering to be changed this year in order
to pennlt the introduction of a two-hour course for junfors in spring term
in engluoming economics, and a three-hour course In business in spring term
af senfor yenr., A four-yvear course In comniercial onf'ineerln;: avill be offered
whenevér there is sufficient demand for it.

Virginiu Pol}t(‘dmic Institute (8. R, Pritchard, dean of the engineering de-
partment, Mar, 22, 1919). No course is offered iu citber commercinl or in-
dustrial engineering.

Norwich University, Vermont (Arthur E. Winslow, department of efvil en-
gineering, Mar. 24, 1919). Belleves that comiittee’'s first curriculn sug-
vestion should be adopted. At present offer’ xix semester credits in sopho-
more vear, three in junior, and three in senlor, covering economics, business
tinance, ndministration und management, and cost accounting and estimntlng.‘

West Virginla University (C. R. Jones. dean. college of englneering, Mar. 7,
1919). Course in industrial engineering with emphasis on the commerclal -
side, has heen in contemplation for sone time. Has bheen taking cure of the
situation in regulur mechanicnl engineering curriculum by allowing sub-
stitution for those wlio expect to enter commercial work and alse through a
five and six year comblued engineering und sclence course,

Marquette TUniversity, Wisconsin (J. C. Pirney, Jr., dean, college of npplled;=
sclence and engineering, Mar. 20, 1919). Offers a1 required course in busi-
ness administration, Provides for a minimum of six units in economics
and {8 contetnplating more on elective hasis. Offers a fifth-year olect‘e
course in industrial engineering, including corporation tinance, business ad-
ministration, accounting, etc.

University of Washington (E. B. Stevens, executive secretary, Mar. 10, 1919),
Provision is made for business law, and for n certain amount of electives,
A large number of students elect coursed in economics,

Howard University, District of Celnmbia (Harold D. Hatfleld, director,
school of applied stlcn&q Mar. 22, 1019), Students are receiving in senfor
vear courses in commerciul law, business management. Follows the com-
mittee's fourth curricula 'pug‘gestlon ‘

#

1

Letters from the followinf were received subscquent to the committee con-
ference of March 81: ' )
Muassachuosetts Institute of Technology (President Richard Maclaurin, Apr. 28,

1018). The Institute {8 much interested in the prghlem of commercial engi-

neering and afterhe war the faculty showed Its appreciation of the grow-

ing tmportance of e&onomi(s in the fleld of engineering by deubling the
amount of time formerly given to economics in all the engineering curricula,

University of Colorado (Frederick A. Bushee, dlrector, college of commerce,
Apr. 12, 1919). No courses in economics or business training are required
of students in engineering sehool. The possibility of a combined course in
engineering and economics for the tralning of clty managers hns boen dis-
cussed. .

Maryland State -College of Agriculture (T. 1I. Tullaferro, déan, division of
engineering, Apr, 4, 1019). Offers a three-hour course for .one year in
cconomics and the law of contracts aund also some inctiental lectures per-
taining to business wmattens connected with the pxjumc‘e of englneering.
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“Unlversity of South Dukots (I. E. Akeley. dean, college of englneering,
Mar. 31, 1819). Requires one termn of ceonones in sophomore year and
specifications and contracts in senior yeur. Cousiders of vital significance
the proposition to construct a course in comntopercial éuglneering for the prepa-
ration of engineers with business tralning.

Unlversity of North Dukota (LS. J. Babeock, dean of the cugineering colleges,
Apr.-5, 1019), Has offerad for three yeurs u cpurse in general engineering,
iproviding ubout 60 per cent of the work along funduwental subjects in
sciences, mathemutics and technieal enginecring, and about 40 per cent in
subjects reluting to both bus{pess and engineering careers, Can give a fives

+ yenr comblned course in engineering and cowmerce, which would embwly
likewlse the committee's lirst und second curricula suggestions.

Uu!vcrait;f of North Cuaroling (P H. Dageaett, professor of electrical engincer-
ing., April 21, 1019). Contemplutes a course somewhat along the lines sug-
gested in the committee's report,

University of Wisconsin (. I, Tur'uro. dean, college of mechanies and

engineering, Apr, 2, 1919), Tle only required study is n four-bour course
in elementary economics In the civil and electrieal engineering courses.
Muny engincering students elect cour~es In departnients of economics amd
comerce,

* College of the City of New York (President S. E. Mezes, July 7, 1019). Has
had under consideration for a long tlme u more coherent arrangement of the
courses now offered in busiuess and eogineering, so that they may lead to ;
distinctive degree.

Mussachusgetts Institute of Technology (Davis R Dewey, July 8,71919). De
mands for the graduates in our course in cngineering udministration are
jncreasing.  This is an index of the current Interest In the subject.

The Tulane University of Loulsiana (President A. B. Dinwiddice, July 3, 1019).
May count on full cooperation in promoting the proper business traluing for
engineers.  Weo have pow under cuasideration a revision of our englneering

curriculum with this end in view aund the new curricnium will be put into

effect as soon as we can finance the new course,

' 166 oo B L
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LIST OF UNIVERSITIES AND COLLEGES WITH COLLEGES OR
SCHOOLS OF ENGINEERING.|

Alabuima Polytechnle Tostitute,
University of Alabanma.
Universit: of Arizona,
Taiver-ity of Arkuansas,
Unnersity of Californiu, 4

University of Southern Culifornia. ’

‘Throop College of Technology, California.

University of Saota Clara, California.

Leland Stanford Junior University, Catifornia,

University of Colorado.

Colorado College,

(.‘o]mguln Agrienlturnl Coilewe,

State School of Mines, Colorado,

Sheflield Scfentitic Schoot (Yale Unlversity), Connecticut.
Delaware College,

Catholic University of Americu, District of Colunbia,
George Washington University, Distriet of Colutibia.
Howard Univetsity (colored), Distriet of Columbia,
University of Florida.

University- of Georgiu.

Georgin School of Technology.

University of Idaho. .

Armour instltute of Techinology, Ulinois.

Lewls Institute. THinols,

Norihwestern University, Tlinois.

University of Illinols.

i'urdue qui\'crsll,\', Indiana.

Rose Polytechnic Institute, Indlana,

University of Notre Dame, Ddiaon.

Valparniso University, Tadian,

Town State College of Agriculture and Mechanie Arts,

Stute University of Towa.

University of Kansag,

Kuansas State Agricultural College,

University of Keutueky.

Loulsiana State University and .\L.ll(‘llltlll‘!ll atdd Mechunieal Colleye,
Tulane University of Louisinna,

University of Maine.

Johns Hopkins University, Maryland.

Mary lund State College of Agriculture,

Harvurd Uplversity, Massachusetts.

Massachusetts Instltute of Technology.

T

' With additions taken from Bulletio, 1018 No. 38, (7 8. Rureau of Educafion, pp
llo-lll Edumtlonal Directory, .
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»
Towell Textlle School, Massueliusetts,
Tufts College, Massachuretts,
Worcester Polytechnic Institute, Mas<achusetts.
University of Michigan,
University_ of Detroit, Michizun.
Michigan Agricultural College,
Michignn College of Mines,
University of Minnesota.
Mississippi Agricultural and Mechanleal College,
University of Mississippi.
University of Missourl.
Washington Unlversity, Missouri.
Montana College of Agriculture and Mechanie Avts,
University of Nebraska.
State Unlversity of Nevada.
New Hampshire College of Agriculture and Mechame Arts.
Dartinouth, College, New Hummpshire.
Rutgers College, New Jersey, O
Princeton University, New Jersey.
Ntevens Institute of Technology, New Jm'sn:\'.
Unlversity of New Mexico,
New Mexico College of Agriculture and Mechanic Arts.
New Mexico School of Mines,
‘I'olytechnie Institute of Brooklyn, New York.
Cornell University, New York.
College of the City of New York, New York.
¢Columbia University, New York.
Clnrkson College of Techuology. New York.
Manhattan College, New York.
1' . New York University, New York.
Syracuse University, New York.
Rensselner Polytéchnle Institute. New York.
University of Rochester. New  York,
Union College, New York.
University of North Carolina, .
North Carolina State Cullege of Agriculture and Enginecering.
North Dakota Agricultural College.
Unlversity of'%\mth Dakota,
University of Cincinnati, Ollo. .
Cnse School of Applied Science, Ohlo.
Ohio State University.
Ohlo Northern Uunlversity,
Munlelpal University of Akron, Ohlo.
St. Mary's College, Ohilo,
Toledo University, Ohfo,
University of Oklahoma,
Oklahoma Agricuitural and Mechanical Collcgc.
Oregon State Agricultural College.
i Lafayette College, Pennsylvania,.

g TDennsylvania College, : .
Buckuell University, Pt,nn'z)l\nnla. . o, :
I)rexel Institute, Penns\l\unla. '

et .l'nlverslty ot Pennuylvanla

.;féc




o

ERIC

Aruitex: provided by Eric

L .
A APPENDIX B. ' 169
+  Uwarnegle Institute of Technology, Pennsylvania,
University of Pittsburgh, Penusylvania.
. Lehlgh University, Pennsylvania,
Pennsylvania State College,
Pennsylvanla Milltary College.
Swarthmore Coliege, Pennsylvania, J K
Villanova College. Pennsylvania,
Rhode Islund State College,
Brown University, Rhode 1sland.
The Citadel, the Milftairy College of South Carolina.
Clemson Agricultural College, South (‘arollng.
South Dakotn State Coltege of Agriculture and Moechanie Arts,
South Dakotn State School of Mines, -
University of South Dakota.
I'niversity of Tennessee.
Vanderbilt University, Tennessee,
Agrieultural and Mechanleal College of Texas,
Rice Institute, Texas,
Vniversity of Texas.
University of Utnh. .
Cniversity of Vermont and State Agriculturat College. N
Norwich Universlty, Vermont. '
Virginte Agricultural and Mechanicul College and Iolytechnie Institute.
University of Virginia.
Virginia Military Institute. P ;
Washington and Lee University, Virginta,
State College of Washington, -
l’nlyrsit,\' of Washington.
West Virglnfa Uuniversity.
University of Wisconsin. -
Marguette Ualversity, Wisconsin,
University of Wyuvming,
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Baker, Van K., Supervising Englueer of Construction, Dupont Circlo’. Wash-
fugton, . (.

Baldwin, Atbert 1., Genetat Azent, Northwestern Mutual Life Insnrance Co,
Washingten, . ¢, Representing Washington Soclety of Engineers,

Bawes, A. ', Deun of Fngineering, New Mexico College of Agriculture and
‘\le(hnnl(' Ans, State (‘nlh-m". N, Mex, Representing same,

Buwden, W, T., Speeinlist in Industriad Faiueation, Bureau of Kdueution, Wash-
fngton. D, C. .

Bell, Spurgeon, Department of l#nsiln-a\".\llmlnlstr:llinn, Univoersity. of Texax,
Aubtln’ox Representing sie.

Bennls, Chiirles I', Assistant Manager, Underwriters Aw)(-intlnu of District of
Columhin, Washington, 1) €. Representing Notional  Flre  Protectjon
Assoclation, -

Berg, Lrnest J., Professor of Klectrical Engineering, Union College of Schenee-
tady, N. Y. Representing same,

Betts, Philander, Chief Englueer, Stute of New .Ters{o_\' Board or Public
Utility Commlssioners, Newark, N, J. Representing siuue,

Bishop, . L. Dean, Sehiool of Bugineering, University of Pittsburaeh, itts.

’ burgh, Pa. ’
" Black, W. M.. Major General, Chief of Engineers, United States Army, Wish-
ington, D. C.

Bliss, Collins I, Professor of Mechanical Engineering, New York Vnivers
sity, N. Y. Representing same, '

Bogart, Eruest L.. Professor of Economics, University of Iliinois, Urbana. 1l
Ropmsvnllf\g Depurtment of State, Forelgn Trade Adviser's Office,

Bowman, Charles ., Mechanieal Fnglneer. Langhorne, Pa. Representing
Montana Soclety of Engineers,

R Bo3d, Alfred, Dean of Engineering, Agricuitural and Mechaniceal (‘ullu;:--, Nl
water, Okla. ]l(’pruwntlng Oklnhota Soviety of Iingineery. &
Bozell, lawold, Assgistant Professor of Flectrieyg! Engineering, Yale Unlversity,

New Haven, Conu. Representing sae,
Brown, H. H. Chemist. Departient of Agriculture, Washington, D. C. Repre
- senting Burenu of Chemlstry, Dopnrtmonl of Agriculiurg,
Brower, Irving (., Mujor, Construction Division, Washingion, T, . Reproe
. senting Awmer lum Society of Muntcipal Imiprovement. e

Browne, Artbur B, Major, Chlef Motors and Velicles Division, Ordnance
Department, Washington, D. C. Representing=Roclety Antomoblle Engi- ‘

~ Dvers. . ’ .7 ’

Browne, WHllam Hand, jr., Professor of Figetrical Hngineering, North
Carolina State College of Agriculture and- Englfieering, West Raleigh, N, €,
Representing same.

: Bruner, Warren D., Investigator, Unlted States Bureau of Fmdencv. \\'u-h- )
-~ lngton, D:C. .- . o, i
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Burden, Harry P., Engineer in Forest Products, Forest Service, Unlted States
Department of Agriculture, Representing sume,"

Burks, Jesse Dy, Mannger Washington Office, Nutlouul Tndustriat Conference
Board, Wnshlngton D. C.

Butler, (, M, Decun, College ol‘ Mines and Englueering ; l)lrvclor, Arizona
Burouu of Miunes, Unlversity of Arizong, Tuc son, ATiz. Representing sanme,

Capen, Samuel P, Specialist in Higher Education, United Statex Bureau of
Fducation, Washington, I, C.  Representing sume, : .

Cavothers, Nebl, Beonomist, Départment of State, Washington, D. C. Repre-
sentimg Office of Foreign Trade Adviser, Department of State. .

Carpenter, Dan E, Deun of Faculty, Internatlonul Correspondence  Schools,
Scranton, Pa.  Representing sume,

Chamberlage. J. A, Supervisor of Manual Tr: vining, I‘x.mklin School; Washe-
ington, D C. Representing Worcester Polytechnic Institute,

Chase, Charles P., Chief Engincer, United States Houslng Carporation, Wash-
fugton, ). C. Representing lowa Engincering Nociety in Washington, D, C.

Chase,  Leon Wllson, @haivman, A"rl(ultul‘q'l and  Mechanicai Engineering
Departmment. Uni\emt\ of Nebraska, Lincoln, Nebr, Representing same.

Chitd, Stephen, Distrlct 'l‘o\\u Planner, Unlted Statex Housing Corporation,
Washington, D. €, Representing School of Landscape Architecture and
City Planning of Harvard University, and Amerlcan Soviety of Landscape
Archltecture. a

Clark, Howard F.. Major of Enginecrs, Office of Chier of Engiueers, Wash.
ington, D. C. :

Claxton, 1", I, (mnmlssi.mor of Fdueation, Washington, D. . )

CUd(llDb’tOllj E. F. Dean of Enginearing, Obio State University, Columbus,
Olito, IRepresenting saine. °

Coe, Frank W., Major General, Charge of Colist Artillery, Washington, D, C.
l{oprou.-ntlng Coast Artillery, ’

.('ll}.l.'!‘.\hl”,' George W, Institute of Industrial Research, Washington, D. ¢, -

Representing Soclety of Automotive Engincers, New York City.

Cohen, Louls, Consultlng Engineer, Warhington, D, C. .

Colller, Frank W.,, Director of Resenvch, American Unlversity, \\'nshington,‘
D. . Representlng same, )

Conner, Samuel L., Drofessor ltulhua(hhnglnodrlug. Tufts (ollego Musy,
Repregenting sume,

Covell, Grunt A., Dean of Schoal of anllwvrln". ()remﬂmhul(m.nl (nllogo
Corvallis, Ore. | Roprosoumm saine, . -

Cumimings, llnnne D United btlte% \«Istunt Lingincer, Omcv Chief of Iun-
gineers, \\n\hlnuton D C

Dachnowski, Alfred I, Burean of Plant lndu~tl\. United States Dvpultumnt_
of Agricultiny, Washington, D, (.

Dageett, Parker Huyward, I'rofessor of Electrical Engineering, University of
North Carolina, Chapel Hill N. . Representing simne, )

Davison, Charles M., First Lientenant of Engineers, Camp A, A. Humphreys,
Va. Representing: Edwards Munut‘nctnrlng Co., Cincinnatt, )

DeLaMater, Stephen T., Major, Quartermuster Carps, \\'ushlm.ton D .

Dennis, B. J., Washlm;ton D C

De Yarnett, Hnr\-) J., Superinfendent of Trades, }lnmptou ustitute, \u.

Dietz, 1. W.. Imlumt]ouul Director, \\wtem Llemlc Cuo,, New York City.
Representing fé(nne.

Drinker, Henry Styrgls, l'rosldent Lehlgh Uuhersitv South Bethlehom I‘n

Representing suwe,
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Dodge, H. L., Assistant DI'rofersor of Phiysies, State University of Iowna,
Jowa City, lowa. Reprerenting same.
Duckering, William F., First Lieutenant, Fugineers, United States Army,
Cmmnp Humplireys, Va.
“Jw Brul, Ernest F., President, Pyro Clay IP'roducts Co.. Cincinnat!, Ohio.
rl, Samuei Broodus, Director of Engincering Department, Ucmson Agri-
tulturnl Coflege, Clemson, 8. C.  Representing sume.
limer) Natt M. Vice fesident, Lehigh University, South Bethlehem, I'a.
Roprmontinf' snme. .
Emory, Frederick L., Professor of Mec lnmlf\ aned Applied Mathematics, Wost
Virginia Untyersity, -Morgantown, W, Va. Representing sume. -
Evang, Frederick 'H... Drean, Tolmlo University, Toledo, Ohio,
Peiger, M. L. A\'suclmu Editor, lrm\’l‘rmlc Review, Cleveland Ohio. Repre-
ventiny suine, %

'l-‘olgm, 3. 18, "Dean. College of B n"nwmln;:, University of Oklahoma. Norman,
_OKkla. Representing L'nh(Nty of Oklahama and Oxlahoma Society of
l-‘nglneerq

Fernald, Robert H., Drofessor "af Dynamicul Fnpineering, TUnlversity of
Pennsylvania, Philadelphia, Pa, I((-m(*sontin;: same,

Flather, John J.. Profes: or of Mechantenl Fngineerlng, Unlversity of Minne-
sota, Minneapolis, Minn,  Representing same,

Follows, George 11, P'rofessor of Commercial Engineering, Carnegie Institute
of Teclmology., Pittsburgh, I'"a, Representing same. ' )

Garduner, Carroll H., Englpecr, Amerlcan Internatlonal Corporation, New -
York. N. Y. TRepresenting same.

Glading, Frank W., Burouu of \mn(hn(lq \\'ashlngtqn. D. C. Representing
sNational Fire I'rgt(-c(mn Asgoctatlon. | - RN '

Glazer, Morrix I, McGraw-11ill Co., Washington, D. C. Roprosomln;: s1ne.

Griswold, Robert G.. Chief Tec¢hnologlst, Henry L. Doherty & Co., New York,
N. Y. Representing same.

Hulsey, W. D., Assistant Professor of Mechanieal Engineering, George Wash-
ington University, Washington. D. C. Representing same,

Hamilton, E. P., .\uretm\, John Wiley & Sons, Inc, ‘\ew York, N. Y. Rep-
resenting same,

Hanline, Simon M., Paint Munufncturer, Bnlﬂmoro, Md. Tepresenting Paibt
Manufacturers’ Association of the Unlted States.

Harding, Edward J., Fleld Secretary, Assoclation of General Coutractors of
America, Washington, D. C. Representing smwe. ,

Harrison, Johin L.. Civit Engineer, Washington, D, 0 Represenung Olfo Ln

% gineering Soclety.

Hatfield, Henry R., Denn, College of Cowmerce University of California, Berke-

) ley, Calif. Representing same.

Hatt.- Willium Kendriek, I'rofessor of Civil Engineering, Purdue University,
Lafayette, Ind. e :
Henderson, Willlam E,, Profossi of Inorganic Chemistry, Ohip State Un!-

versity, Columbus, Ohlo. Refwesenting same. )
Henry, P. W,, Vice I'resident, Awerican In’ternntlonnl Corporation, New York
City. Representing same. ..
Henry, 8. M, Captain, C. C., Unlted States Navy, Navy Departmont, Wash-
ington, . C. Repxcsentln" Burenu of Construction and Repair, \‘ux y
Department. - . N
Herbert, Edith G. Editorial Assistunt the. Ronnld Press. \e\v York N. Y
Representlnz same.
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Tlimes, R'. L., Profes‘sor of Conuneroe, Lonhlnnn State Inhomn\ Baton

Rounge, La.  Representing same, .
Hlglins, }lm\'md L. Dean, College of Epgineering, George W ushlngmn Uni-
versity, W ashington, D, C. Representing same. :

Hoffman, J. M., Captain of Engineers, Washington, D, C.

Hofimann, \dum Dean of Engineering College, §t, ’\Inr\ Cotlege, Dnvton Ohlo,
l{opux\(-nnng e,

Holden, Charles A, Director, Thaver \(h(ml of Civil Eugineering, Durtmouth
College, Tanover, N. H. Representing sume, @

Holton, E. L., Professor of Education, Kansus \tnte College, Manlnttfin, Kauns,
Repre wntm" sme.

flomes, W, Goode, Professor of Civil Engheering, University of South Cuarolina,

Columbin, 8, €, Hepresenting same. =

Howver, Frank Iy, Civil l'ln',:inpm:, Washington, D. C. .

Hotehkiss, W, 15, Divector, Business Eduention, University of Minnesota, Min-
neapolis, Xinn,  Representing same, .

Hhighes, Heetor Jyines, Chalrman of the Administrative Bosvd and Profedsor
of Civid l,n'ln(\'nnz. Iarvard Engineering School, Harvard University,
(‘mnhrld;:v Masx;  Represemtiug suime.

ant\odt Olaf Y. Lieut. Commander, United States Navy, Bureaun of Ordnance,
\u\\ Depagtuient, W: l\]!lllzt(l". D. C. Representing sane.

Tarvis, Chester Specialist in Agricultural Education, Bnrean of Feueation,
Washington, D, C, .

Jenking, C. F., Past President, Society of Motlen l'i&ure Engineers, Washing-
ton, D €, .

. Jenks, Joveininh W, Research Prnfo~sor of Go\mnmvnt New York University ;

.

Chairman of Boanrd, Alexander Il.uulltou Instltuh- 13 Astor Pluce, New
York, N. Y. ](upreﬁentlng same. . .

Jones, C. R, I)(-nn College of Fugineering, West Virgl cniversity, Z\Inrgu_n-
town, W. Va. Representing same, "

Jones; - John W, International Corrosmndmlce Schools, Scruntim Pa.  Repre- ;.

senting same,

Kupn, Staniey J,, I'n"ln(\Pr Univer ﬂltv of I‘onnev]\nnln Philadelphia, P'\

l\l“\ M. A, R, Wushington, D. C. Representing American Socfety ‘uf Agri-
culturul Englnmfm. q .

Lochenderfor, €. L., Director of Commerce, George Washington University,
Washlngton, D. C. Representing George Washington University.

_Lanngan, W, , Lient. Col, l.nglne(-rs Unltedd States Army, Camp Hum~

phreys, \(l.

Laugsdort, A. 8., Dean, ‘lchool nf Englineering nnd/\nhltecturo Waushington
University, &t Louis, Mo, Representing same,

].unler, Alexander C., Professor of. Electrlcul Engineceripg, Inhorslt\ of ‘Mis-
‘zourl -Columbia, Mo. a ,

Leland, O. M., Professor of Civil I‘ngln(‘mln Cornell ‘[}nlvor‘zlh Ithncu, N. Y.

Lindsay, C. E., Tuited States Raflroad Administrati Washington, D C,
Representing Amertcan Rallivay Fn;..lnwring Associfition.

Lloyd, Richurd 1., Mechaniecal Engineer, 20 Broadway, New Yark, N YD Rep-
resenting Montann Soclety of Engineers, - .

Tongley, Willlam Raymond, Assistant Professor of Mathematies, Sheffleld
Scientific School, Yale Unjversity, New Haven, Conn, Representing sime,

- Lovedand, John W, jr., Cnptnln, Const Artlllery, United States Army, Eogle-

.
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\.Murc!mll Stuart B., Consulting In;.lnocx aml Metullurgist, Chevy C hasu Md,
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T,ustig, Abraham A., Ziomst Organization of America, New York, N. Y. Repre-
gsenting saine. .

Lyon, Waliace C., Assistant Superintendent of Struc turul Divizion, Office of the

' Supervising Architect, Washington, D. . Representing United States

Treasury Department.

McCaustiand, Elmer Jumes., Dean, Faculty of Engineering, University of Mis-
sourl, Coluinbia, M». Representing same, ’

MacClintock, Samuel, McGraw-Hill Book Cu.. New York, N, Y.- Representing
Federal Board of - Vocationui Ldumuon Washington, D. €,

MacLane, l(uymoud. Ensign, United States Naval Reserve FForce, Waishington,
D.C. : -

MclLean, Angus Wilton, Direcfor, “Wur Finance Corporation, Washington, D, ¢,

MeNair, Fred W.. Pr 0\\'11! \thh.uu College of Mines, Houghton, Micli,
Representing Michigan Cullo;,e of ’\Iluvs wnd Burenu of Standards, Depart-
ment of Commnierce.

Mclme. Austin Lee, Director, Ml\s«mrl School of Mines, Rolla, Mo,

MacCormack, John G.. Training Schools, M()lol 'ln.nmwrt Corps, Washington, J

' - D. C. Representing sawe. .

MacDonald, Thomas H.. Enghieer in Charge nf Federal .\hl Road Work, Bureay
of Publlc Rodtls, Departinent of Agriculture, W astdpgton, .. Y Repre
senting same. N Sy C

MacElwee. R. 8., Assistant Dirveetor. Rure.m of Foreign and Domestle Cou-
nierce. Departmient of Commerce, Washington, 1. C. Representing same,

‘\lucnmhvr, George S., Assoclate Electrival Engineer, Bureau of Standards,
Washingtou, D. C. Representing sume.

Mann, Charles R, Chdhumn. Ad\iwr\ Board. War {’lnns Divislon, War De-
partient. N ! o \

Marston, Anson, Dean of Lu"inwnnz, Im\ u Stute College, Anes, Towa, Rep-
resenting same. . o ¢
.Mmhe\\"’ﬁnn, F‘ P., Mechanieal Engiaeer, 120 Broadway, New Yerk, N. 1.
Representing Montans Society of Eelnoort
Matthews, Fred Elweat, Refrigeration (\Xm\mnl(‘ﬂn Eng(noor Burean of
' Markets, Washington, D. C. Representing Amex*un Suociety Refrigerat.
ing Engineers, »
Mlles, Herbert E., Chalrmgn, Committee- Instruction and Advancement of In-
dustrinl Workers,” \ntrmul Industrial Confbrence Board, Boston, Mass,
Miller, Hugh, Cnpﬁtln of Eugineers, U nlted States Army, Camp Humplrreys, Va.
Miller, bpencel (‘hlef Engineer, thger\\ood Manufauring Co, New York,
N. Y. chreseutlng BR e, . Ve
Miiter, Stephen Ivayy, Director, School of Buslne« Admlnhtrutlon. l‘m\er\ltv
-of Washington, attlé, Wash, m*])n'somlng.uame
Moro, Charles C., Prufessor of Clvil Englueering and Head nf Civit Eogineer.
.. Ing Department‘, Unlversm ot \\'nsmngton Seattle, w nsh Iteprmeuung
| game, . "‘ e A
Morrow, L. W. W, assfstant, Yhofessor oft Electrlcal Englneering, Yale Univer

Mott, Willlam Etlton, Dean, Diviston Sclence nnd Englneermg,.(farnogle Insti-
tute of Technology, Plttsburgh. Pa. Representing same, .
Newcopib, John ‘Lioyd, Professor of Clvll Englneering. - University of Virglnia,
' Representlng same, . ’
l?ewman, Qulncy B, Cnp;nln ot Englneers, Unlted Stales (onst Gnard, Washq .
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Nichols, F. G., Assistant Director of Commercial Education, Federal Board for -
Vocational Education, Weshington, D. C. Representing same.

© Nichols, W. W., Ass!stant to President. Allis-Chalmners Manumgtnrlng Cao,,

New York, N. Y. Representing same.

O'Hara, Frank, Professor of Economics, Catholic Unlversity of Amerlca,
Washington, D. C. Representing same. .

Patton, Raymond §., Hydrographlc and Geodetic Engineer, United Stateq Coast
and Geodetic Survey, Department of ‘Commerce, W ashington, D. C. Repre
genting same.

Paui, C. E., Construction Engineer, Chicago. 11l. Representing National Lum-
ber Manufucturers Assoclation. . ]

I'erson, Harfow 8., Managing Director, Taylor Soclety, New York, N. Y. Rep-

o resenting sane.

Potter. Audrey A., Dean of Engineering Division, Kansas Stute Agricultural
* College. Manhatten, Kans. Represcnting Kansas State Agricultural Col

lege and Land Grant College Engincering Assoclation.

P'ratt. Francis C., Vice President, General Electric Co.. Schenectady, N. Y.
Representing American Institute of Electricat Engineers.

" Purchuge, Edwin K., Lieutenant, United States Army, Wushlnﬂon D. C. Rep-
resenfing Society Automotive Engineers. o

Putnam, G. R. Commissioner of Lightliouses, Washtngton, D. C. Represent-
ing Bureau of Lighthouses, Department of Commerce, Washington, D. C, _

Randall, W. A, President and General Manager, the Rundall- Faklmey Co.

*  (Inc). Boston, Mass. Representing same. »

Randolph. L. S.. United States Shipping Buard. Washington, D. C.

ltuutcuetrnuch Walter, Consulting Engineer and Prof r of Mechagical Fn-
gineering, Columbfa University, New York, N.Y. E<

‘Raymond. William G., Dean, College of Applied Science) State University of
lowa, Iowa City, }owa. Representiug same.

Itead, Thomas, in charge ‘of Division vf Education and Information, United
States Bureau of Mines; Washington, D. C. Representing same. :

Redingion, Lieut. Cot. L. W., Committee on Education aul Special Training,
War Department, Washington, D. C.

Reed, Paul L., Commander, United States Navy, Wnehlngmn. D. C. Repre
senting Compensation Board, "Navy Departivent. .

. Reld, Willlam A., Trude Adviser, Pan Amerlcan Unlon, Washington, D. C. i{o;»

. resentlng satue.

«Ritchie, John Miiton, Licutenant Colonel, Motor Transport Corps, Washington,
D. C. 'Representing same.

Roberts, Emerson B., Educational Department, \\'(-stlngluni&e Electric & Manp-
facturing Co., East Pittaburgh, Pa. Represcuting same, o

Roberts, G. R., Assistant Superintendent, Computing Dl\lslon. Supenlslng
Architect's Office, Treasury Department, Washington, D, C. " Represeating
Socfety of Constructors of Federal Buillings.

Roblnson, Max B., Professor Mechanical Engineering, Munlclpal University .of
Akron, AKron, Ohio. Representiig same.

Rodman, Walter Sheldon, Professor of Electriecal Engtneerlng, Unl\erqlty of
Virginia, Unlversity, Va. Representing sane.

Satterfleld, H. E,, Professor of Mechanical Engloeering, North Carolina State.
College of Agrlcul’tnre and Englueerlng. West Raletgh, N C. Representin;
same. . . - g *

Schiell, E. H,, meessor ot Buainess Maugemgnt, Mamchuaetta Instltute ot
'nechnology. '&mbrldxe. Mm Bepresant me. v ¢

“t -
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Shaw, Howard B., In charge of Doherty Training Schools, Toledlo, Ohlo Rep-

resenting same.

Shea, William J., Major of Engineers, United States Arvmy, Washington, D. C.
Representing Brooklyn Engineers Club, Brooklyn, N. Y.°

Sherman, Edward ., Lieutenant Commander, Civil Engineers Corps, United

States Naval Iteserve Force, Washingten, D. C. Representing Burenu of

Yards and Docks, Navy Department.
Shoemaker, Clifford, Senjor Highway Engineer, Burean of Public Ronds, Wash-

ington, D. C. Represeuting Ohio Engineering Soclety, . ..
Snow, Charles H., Dean School of Applied SWP\\‘ York™ t'niversity/ New

York, N. Y. Representing same.

Stout, Oscar Van Pelt, Dean, Coliege of Engineering. University of Nchraska,
Lincolin, Nebr. Representing sauie.

Swiggett, Glen Loevin, Specialist {n Charge of (‘omnwrc!al Education, United
States Bureau of Education. Wuashington, D. €. Representing United
States Burenu of Education and Committee of Fifteen on ‘Educational
Preparation for Foreign Service. .

Taliaferro, T. H., Dean. School of Engineering, Marvland  State College,
Copllege Park, M. I(‘eplw*ntln" Washington Society of Engincers,
Tagtor, Thomas U., Degnp of Engineering, Unlversity of Texas, Austin, Tex.

Representing same, »

Thompson, Jomes §,, Qecretary. MeGraw nm Book Co, New York, N. Y.

Thornton. Willlam M., Deav of Engineering, University of Virginia, University,
Va.

Thurston, l'erry ‘K Assistant Chief Draftsman, Bureasu of Steam ILingincer-
ing, Navy Department, Washington, D. C.  Representing same.

Tracy, John Clayton. Professor of Civil Engineering. Shefficld Scientific School,
Yale Universjty, New Haven, Conn. Representing same,

True. Alfred Charles, Director, Qtateﬁ Relationg Serv fee. United States Dopart-
ment of Agriculture, Washington, D. C. Repreeentlng sinie.

'I‘umbull Willinmn F., United Stites Department of Labor, Washlngton, D c

Turneaure, F. E.. Dean, College of_ Englneering, University of - Wisconsin,
Madison, Wis. Representing sfme,

V 'agenen, James H., Engineer to International Bonndary Commission,

Wmhingmn. D. C. Representing Washington Soclety of Engincers,

YVotey, J. W., Dean, College.of Engineering, University of Vermont, Burlington,
Vt. Reprd¥enting same.

Waiker, Francls, Chicf Econom!st F‘edelul Tr.ulo (\»mnﬁeskm Washington,
D. C. Representing ‘same.

“Walker, P. F.. Dean, School of Engineering. Cuiversity of I\unﬁus Lm\rcnce,

Kans. Representing same.
Woodman, Leon Elmer, Professor of Ph)slcs, University of. \Inlnc, Orono,
Me. Representing - same.

Waterman, Richiird, Sccretary, Railroad Conumttoo, Chamber of ‘Commerce,

United States of America, Washipgton, D. C.. Y

" Watkins, Lewis H., Colonel, Corps of Fngineers, Tnited § States Army, War De-
¢’

.4 Dpartment, Washington, D. C. Representing anwme.

Weller, Francls R., Consulting Englueer, \Vnshlngton. n C: Reprosontmg
American Soclety of Civil Engineers, :

Wendt, Edwin F., Member Engineering Board, Intprutnte ("omiirorce Commis-

_'ston; Washington, D.~C. Representlng Anrerican Rnﬂwny Engueerln'g

" Asapciation, Chlcaxo. m. Y
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Whittaker, L. C., Engineer, Natlonal Englueering Co., Boston, Mass. Repre-
senting same, -
Whipple, A. D, Chief Engineer of the Lime Assoclation, Washington, D. C.

Representing same, .
Willlams, Clewment C. Professor of Clvii Engineering, University of Kaflsau,
Lawrence, Kans. Representing same,

Williams, J. Paul J., Associate ‘Editor, Engineering News Record, McGraw-
Hill Book Co., New York, N. Y. Representing same,
Wilson, A. M., Professor of Electrical Engineering, University of Clnciqnati,

Cincinnatl, Ohto. Representing same,

* Winslow, E. Eveletb, Colonel, Cory of Engineers, United States Army, War

Department; Washington, D. C. Representing same,

Wirt, Frederick Alfred., Faruf Machinery Specisglist, Daryland College of
Agriculture, Cotiege DIark, Md. Representing ‘Americun Society of Agris
cultural Engiveers,

Wooster, Melville C.; Chief Accountuut, Federal Trade Cowmission, Washing- -

ton, ). C.  Representing same,
Worth, John G., Mining Engineer, Philadelphie, Pa. .
Wright, J. C., Assistant Director of Industral Educatfoss, Federa! Board for
Vocational Education, Washington, D, C. Representing same.
133624° —19——12
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APPENDIX D. ' ,

RESOLUTION ADOPTED AT THE FOURTH SESSION OF THE CON-
. FERENCE WITH REFERENCE TO ENGINEERING AND COMMERCE.
(See p. 155.)

~ It Is the sense of the meeting that—

1. Industrial and conimercial development his created n demand far mien
with technical engineering training und business ability. Manufacturing in-
dustries are seeking engineers to qualify 1o serve tn capacities requiring soum!
business training. Bauks and brokers also nexl men with business trainin
und the englneering point of view. This need ig rapidly increasing and bldg tnir
to deinand a lurge number of technicaliy trained men for botb domestic anl
foreign commerce. '

2. In order to mieet this demaid the economie phises of engineering subjecis
should be emphasized wherever ;ms::nlle in engineering lnstruction. This may
be done by emphasizing the problenis of vnlues and costg in the regular technical
work and by lutraducing or extending courses lﬁ“:enornl econotites, ¢ost ac
counting, husiness orgnnization and business Iaw into the engineertng curvicnls.
These courses shoukl be destgned purticninrly (o meet the nesds of the ene
giueering student, .

3. The engineering pliuses of economic subjects should he cmphasized wherever
possible in commerciud instructlon.  Rtudents in commerela] courses should nisa
be given opportunity to take specinl courses in the hasie prineiples and practices
of englneering so that they may understund in reneral terms the operation of - -
power plants and transportation systems from the engineering point of view,
.4 It s ulso urged upan all institutions with depurtments in engineering and
evononilen or commerce that they. conshiler some plan of conrdination o develop
a course in preparation for those careers wherein practienl tralning in modern
Inngunges, in-the essentials of enghieering and-business theory and practice
have been found to be bosh helpful and necessary.

178 o
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Black, W. M., on effect of the war on engineering education, 93-100.

Business training, demand for. 17-18.

Butler, G. M, on industrial engiueering, 68-T1.

Carnegle Institute of 'I‘evlmolom commercial engireering course, 27-33, 150-153,
Carpenter,-D. E.; on instruction by correspondence, 82-83.

Cincinnatl, Tniversity of, cooperative courses in engineering, 65-60.

Claxton, P. P address of welcome, 1417,

Coast artillery. and engineering education, 100-101.

Coe, F. W, on engincering eluention and const artillery, 100-101,

Colleges and unlversities. coursex of <tudy in engineering and comwerce, 159-
1668 : departments of engineering, 167-169. e

Columbia University, training of men for mamgerial positions, 58.

Conunittee donference (Washington, D, C.), 4-8.

o respondence training, 82-83. .

Courses of stwdy. bhusipess subjects in mwechanieal engineering course, Towan
State College, 20-21; economics of engineering. 71 ; enginecring colleges, 48--19:
eugineering aud commerce, universities and collegey, 150-166: proposed, for
mannfacturing and Industrial engineering, 50-60; suggestions, 9-10.

_ Cnrricula_suggestigus. 9-10. See «lva Courses of staldy,

Delegates, list, 170- )

Dietz, J. W. oon imlu&trlul concer ns and training prohlems, 107.

Dolierty, Training Schools, Toledo, Ohio, 39-40. .

Du Rrul, E. I, on eugineering training for commercial emoerprises, 62-686.

Emory, F. L., on engineering edueation nnd the war, 115-116.

Engineering education, eftect of war on, 83-118.

Tnglish, nstruction in‘bnmnwrim: schools, 4142,

Evans, F. H.. on study of eﬁglnemiug 102-103.

Executive positions, tratnfng. 81-82.

Flather, J. J., on engineering education and tlw war, 116-117,

Follows, G. H., on commercinl 9nglneerlnu in 1he Carnegie Imtlmte of Tech-
nology, 27-33. 150-153.

. Foreigy-countries, training the engineer for service in, 119-158,

Foreign languanges, importance of study, 122, 129, 134, 146.

‘Punetion of the ensglueer, extended, 6-8.

Hammond, J. H., on the extended funetion of the englneer, 6-8, i
Harrison. J. .. on custoius of foreign countrles. 147-150; on 'po]iteuess and F
courtesy, 446, .

Harvard University, reorganization of euglueering school, 87-88,

Hatt, W. K., on englnoorimz education nnd the war, 103-105; on truining of
students, 77, .

Himes, R, L, on objectives in teaching, T1-73.

Hotchkiss, W. E., on business school at the University of Minuesota, 68-68.

Hughes, H. J., on engineering courre at Harvard Uaiversity, 37-88, g

Industrial plants. cooperntion with achools, 105-107; training workinen, 115.

Towa State College, husiness subjects In the mechanicnl engineering ceurse, -
m_21: -~ . . . ' A ) . . . -
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§ Jenks, J. W, on teaching of English in engineering schools, 4142 on training
of the engiriéer for overseas engineering projects, 136-144.
Kansas, University of, engineering instruction, 74-75.
Lungsdorf, A. S, on the curriculum in engineering, 75-77.
Lavis. Fred, on the training of the engineer for overseas service. 125-130.
McCaustland, E. J., on business training for the engineer, 44-45.
McLean, A. W., on training of the engineer for overseas engineering projects.
119-128.
McRne, A. L, on econornics of engineering at the Missour! School of Mines, ‘1
Manu, C. R, on effect of the war on engineering oluention, 88-93.
Marshall, S. B., on education In North Carolina. 40—41: on industrial concerns
and education, 115.
Marston, Anson, on business training for the engineer, 17-21.
. Miller. Spencer, on business training for an engineer, 22-26.
Minvesotn, University of, business school, 66-88.
Mlssounl School of Mines. course on economics, of engineering, 71
More. C. C., on engineering and 4he war. 108-110,
o Nchu]s W. W, on the training of the engineer for u\wwwrlng projects,
130-136.
North Carolina. practical 9ducatlon, 40—-41.
O'Ryan. Gen. W. M, on lessons of the war iu relation to the future training of
engineers, 85-88. 20 2V
Overseas sepvice, tralning the éngineer for, 119-15x.
Plan of conference, 10-11.
Pratt. F. C.. on englneering and foreign commerce, 144-148; on industrial plantx
and cooperation with .schools, 105-106.
Prelintinary conference (St. Louis, Mw.), 3.
Proceedings, first sesston, 12-51,
Program of the foar sessicns, 11.
Randall, W. A., on the viewpoint of the industrinl man. 79-80,
Randolph, L. §., on fundamentals of husiness eduention, 1648,
Rmnenstmuch. \\ alter. on englneerlng training for commercial enterprises,

62-60.
Raymond, W. G., on truining tor e>.e< utive poxitions, 81-82,
° Resolutions of the conference, 8-9, 155, 157. 178, SN
Shaw. H. B.. on engineering at the Doherty Training Schools. Toledo, Ohlo.
‘89-40..

Snow. C. H., on the curriculum, the teaching xtaff, and time, 48-50.
Swigrett. G. L., statement regarding the purpose of the conference. 12-13.
Tracy, J. C., on engineering education in Yale Unlversity, 4344,
Tumoaure.‘li‘ E., on course of engineering atghe University of Wiaconsin, 30.
Union Coliege, engineering courses, 36-37. ‘\

Universities, courseflof study fn engineering and commerce, 159-166: with de-

partuents of engiffecring. 167-169; .

Walker, Francis, on engineeriyg course in the University of I\ausas, 74—45
Walker. P. F'., on englneering and the wsr, 110-115.

War, gﬂect on engineering. 8»5—11%d -
_ Welcome, address of, 14-17,

Wisconsin, University-of, engincertug course, 89.

Yale University, business training, 48-44.
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