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LETTER OF TRANSMITTAL,

Deparvvest or tne Invexior,. ®
‘ Brreav or Epucaniof,
Washington, September 21, 1920,
Sie: On Mn) 14-15 T jeld in Washington a Conferenée on Educa-

- tion for Iighway Engineering and Highway Transport.  This was

attended by about 75 highway engineers, deans and supervisors. of
engineering in colleges, universitics, and technical schools, National,
State, apd county highway commissioners, ‘and men’interested in
ighway and automotive transportafion. Out of this conference
there g d a committee which will continue the consideration of this:
subject until the desired results in more adequate preparation for ...
these phases of education have been obtained. The proceedings of
the conference have been edited for publication as a bulletin of the
Jureau of Education,  Tam herewith transmitting the m:\nuscnpt
This bulletin' contains much material of immediate and practical
vitliie to those who.are directly interested in the problems of educa-

« tiop for highway ongincering and highway transport. 1 am, there-

fore asking that it Be printed as early as possible.
,l\(\l)k'( tfnll\ snbmitted,

%

£ : ’ - PP Craxron,
s . Commissioner,
The SECrerary or THE INTERIOR, : .
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EDUCATION FOR HIGHWAY ENGTNEERINC
AND HIGHWAY TRANSPORT.

- ’ v

INTRODUCTION.

l’r,v'!imin:n'.\',in\'osﬁgntinl'l.\:ﬁvn!':nlc by the Burean of Fidueation.
aith the cooperation of the Bovemt of Public Roads, (e National
Antomobile §h; wlm of Connnerre, the State ln«rh\\.u department<,

nd other agencies national i in seopt, have Yyealed the necessity of o
relattvely Tavae namber of college-teainied wen able ta.cope with the
pEny pml»l« ms of lnnln\.u and Lighway transportation engineering.

i order to determine more aceur ately these needs the (‘onmus
somer of Edueation called a meeting nf,.x commit{ce on January 28,
920, in the Bureau of Fdneation. The committee, in addition to
Commissioner Claxton, included the following: Mr. T. Warren  /
Mlen. general inspector, Bureau of Public Roads; Mr. A. T. Gold-
feck. engineer of tests, Burean of Public Roads ™. Charles R. .
Mann, chairman, Advisory Board, War Plins Di¥fsion, War' De- N
[JIUII(‘YII Dr. Samuel P. Capen, aml I)l Walton C. John, Bureau of -
Education.

The committee studied in a "om-lnl way the nature of some of the
problems facing the colleges of (-ngmu,rmg first, with respect to
the improvenent of hizhway engineering ('urrlcula, second, with
respect to the number of college-trained highway engineers probably
required in the near future; third, with respect to increased res#irch
in highway construction probiems.

It was recommended that further inquiry should be made into
the prablems presented, on account of the lack of data.

Alhost at the same time the leaders in the automotive and tire
industrics beeamesware of a need of a large numher of college-
trained men to further the many interests of hmhwny transportation.
Consequently, repreentatives of highway trangport interests were.
ealed into conference on February 13, 1920, bv&l;r "Roy D. Chnpm
president of the Hudson Motor Car Co. " The conference group in- -

\lmlul Mr. R. C. Hargreaves, vice presidant of the National nglmay
Traffic. Association, and district ‘manager of the Goodrich Thre' & ‘
Rubber Co., of Detroit, who acted 'as chairman of the- meeting ;.
Mr. Pyke J'ohnson, secretary of the highways committee of the -
National Automobile Chamnber of Commerce, Washingtun, D, C.;
Mr. C. W Reid, chief of the transportation® bureau of the FederaL
Highway Council, Washington, D. C.; Mr. E. T. Herbig, secretary
and. treasurer of the National Assocmtlon of Motor Truck Sales
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g =8y the extent of the dénumds for auto-truck gperators, fleet mang.

8 _  EDUCATION roR HIGHWAY ENGINEERING.

e hfainugers, Wabash Ind.; Mr. C, S. Pike, Paige Motor Co., Detroit,
Mich.; O. T. Uillschafer; Chandler Motor Car Co., Cleveland, Uhjo.
Mr. Joln 8. Pearson. representing Dr, Hollis Godfrey, president of
II;rei{el Tnstitute. Philadelphia; and Dr. Walton C. John, of the
ureau of Education. - \ . . ’
An attempt was made at this meeting to ascertain in a genera]

gers, transportation madiagers, and transportation salesmen. It ws
agreed that each one of the interests represented. at t})e Decting
should endeavor to define more clearly the problems which were
being raised in order that at a future time snitable recommendatiops ]
might-be prepared for the use of coll ges and schools of engineering
As well as for the industries. ‘
With this - -mind a conference was called under the auspices of
the National Highway Traffic Association at Ann Arbor, Mich, at
the Michigan Union, on April 15, 1920, This meeting was attended
by representatives of the autoniot ive und tire industrigs, the Michigan
State Highway Cammission, American Association of State H ighway
- Officials, colleges of engineering, and the Buresy of Education.
The following delegates were present :
C. R, Alden, head of the engineering clvmlrmnont, Detroit lnstlt.utc.':_)r
Techuology. o
A. H. Blanchuid, professor of bighway enginecribg  and highway transport,
University of Michigun, und president Nutional Hiuh.\vu,\".’l‘rnllic Association,
Roy D. Chapin, president Hudson Motor Car Co., Detroit, Mich,, vice president
National Automobile Chamber of Comierce, .
H. R. Cobleigh, National Automobile Ghamber of Columerce,” Now York, N. ¥,
Frank Cusfiman, Federal bourd for Vocutionn] FEdueation,. Indianapolis, I_u‘d.
F. W. Davis, consylting enginger, Pierce-Arrow Motor Car Co. Ruffalo, N, Y,
Gevrge C. l,)iem,‘clmirmun Good Rouds noqrd, American Autoobile JAssocla.
o5 tion, Bpffato, N. Y. ) a © .
R. C. Hargreaves, vice president National Highway Trufic¢ Association and

district manager Goodrich Rubber Co.. Detroit, Mich, =
W. K. Hutt, head of the school of civil engineering, Purdue University, Lo
‘ fayette, Ind. ] . . G : .
E. T. Herbig, secretury and - treasurer Nutional  Association: of Motor Truck
« - Sales Managers, Wubush, Ind._ . B o
O. T. Hillshafer, Chaniller Motor Car Co., Cleveland, Ohlo. -,

Charlés 8. Howe, president Case School of Appiied Sclence, Cieveland, Ohio.

Walton C. John, Unitéd States Bureau of Education, Washington, D, C. ;

Pyke Johnson, wmry;or Highways Committee; National Automobile Chanber

of Commerce, New York, N. Y. 0 ~
. George.E. Myers, professor of industrial education, University ot Michigan, and
supervisor o ucation for State board for vocational education, Ann
_ Arbor, Mlch.*’ L : p :

_ .Frank F. Rogersa-chalrman State highway ‘commission, Lansing, Mieh, ;
H. M. R, director of technical instruction, Y."M. C.'A. schools, New Yor,
oo NY e 52 - C e
. "H. G. Shirley, secretiiry  Federal Highway Council, Wasbington, D, G,
.“B. E. Riggs, professor of civil engineering, University of Michgan.. .
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COT\DF\‘QF}D RFPORT OF THE PRFLIMIT\ ARY CONFERENCE ‘ON
BIGHWAY AND HIGHWAY TRANSPORT ENGINEERING EDUCA-
TIOY, ANN ARBOR, MILH APR. 15, 1920,,

’ Xhe preliminary conference on highw avs and highway transport
engindering education was held in the Mic lu ran Union. April 15, 1920.

T temporary chairman, Mr. Roy .D. Chapin, called the meeting -
toorderat 11a.m. Before mtroduunw the chairman of the day, Mr.
{hapin calfed attehtion to the important ‘changes in the mode of
liing in this country yhich have resultedd from the use of the motor.
ar.The automobile and motor trnck have become vital f,actor,s in’
i llﬂt*ll]ll]" our ec ()ll()ll]l( 0(|U|1]ll| . ., LN

During the latter part of the nineteenth century this country wit-
nessedd o prest period of railroad construction. However, in recent
vears relatively littlé railroad constinetion has been undertaken, but
there has heen a great increase in the use of highways fo&the shorter
lanl=. The war made it clear that the roads had become very im-
portand commercial arteries; and, on account of the.increasing de-
mand for highway transport, unusual problems have developéd in
highiway construction and mmntennnce in addition to'those of hlgh-‘
Wy transport. .

\mong those ploblems is‘that of the education of men capable of
meeting the issues of the new era of gas.

The automobile industries doubtlesa employ more trades than any
ather industry. and each of these must have men who understand the
probl(-mq connected with aute transportation.

It is the purpose of this meeting to study the means by w}nch
colleges and universitics &n be helped in developing the right
courses of study and’in obthining those men which are urgently,
weded in the dev elopment of highways and highway transport in -
this country. »

Mr. Chapin then introduced the chairman of the day. Mr R. C.
Hargreaves, of Detroit.

\lx llurgrea\eq emphasized the 1mportance of this new era in
trnsportation. Attentign was called to the value of the work done
up to the present by highway engineers in building roads: for this
new type of transport. . o A

Nevertheless, the time has come for the prepnrntxon of fundamen-
tal data concerning the many. phases of highway transport, similar
‘in seope and importance to the notable work by Wellington Ontltled _
“Th¢ Economic lheorg of the Locatlon of Rallroads ME LT
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Mr. Frank F. Rogers, chairman of the \Ilclnoun State lenvny
Commission.” was introduced at this time, .

ITe stated that out of the 250 employees now working for'the State
highway department about 80 or 90 are wraduated ¢ivil engineers:.
the rest are men who have had more-or less engineering education,
o with the exc eption of the clerical and auditing forces. Mr. Rogeks's

' pmforonce is for college graduates who have bm -n raised on the fam
or in a small. country village, for men who understand the psychol-

ogy of the farmer. ° .

It was also brought out that the time had come \\hon there should
be a clear undorst.m«lnw between the manufhcturers and wéers of.
motor \eluclos—putunlxrl\ trucks—that these vehicles should not

- be built, nor should they be loaded. hevond certain limits. in order
that the expense of road l)mltlnw might not reacl: a prohiibitive
figure.

The chairman next introduced Mr. George C. Diehl, county ('Ilf_'i-
neer, Buffalo, N. Y. :

. My, Diehl dlsumml the highway engineering and highway trans.

. port professions from the standpoint of the Amgerican boy. He
. called attention to the necessity of hiilding the boy's character by
means of a work or a profossron which will be of lltlllt\' any service,

Such vocations are found in modern highway construction and in

«~those industrics. which center about auto transportation.

Furthermore, boys and girls should know the value of the hwh
way. The study of the road problems should not be limited to the-
college, but should be a part of clementary and high school progras.,

Students should know the fules of the road and of traffic.

It,is also Jesirable that hmh\'y/(mem of all types should linve a
far greater acquaintance with tlie economics of road construction and
of traffic regulations.

‘Mr. H. G. Shirley, seceetary” of the Todoml llwlnva\ Conineil,
- stated that road builders could put the crust, of .the road together.
They could assemble the materials, they cduld mix them. and they
could spread them for the slab; but up to.the proqgnt nothing was
. definitely known- of the <construction or the contents of the ground
on which the slnb is to rest. Few superﬁcml tests have Iwon made.
Nothing is known concerning the attraction or the grnvntntmn of the
. soil; nothing about its bearing power.

" Not unfil the problem of the soil is solved will roads be built sub-

stantmlly or economlcal]y C

The néxt on the program was Mr. E. T. Herblg, secretary and

"+ treasurer of the Natlonal Assocmtlon of Motor Truck Salmen, who
.".- sm«l in brief;

! Mr. Rogers waR* alm delmted to’ represent Mr, hnl D.’ Blrmt prealdent ot m "
Amecican An'oclnuon owum ll way Oﬂeuh. ) .
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’ PRELIMINARY CONFERENCE AT ANN ARBOR, MICH. 11

There are 700,000 motor trucks in the country to-day, répresenting
sn investment of nearly $2,000.000.000. This Jdoes not include upkeep
and maintenance, which reaeh a very much higher figure. Yet it is
said that the motor-truck industry is still in its infancy.

Motor-truck flects ave being operated to an increasing extent by
individual owhners. Mention may be made of the American Railway
Express Co., that now operates approximately 2000 motor trucks.
The Armour, Syvift, Cudahy. Morris, and Wilson packing companies
own and operate very karge fleets of miotor trucks. '

The track manufacturers are seeking men competent to take over
the handling and snpervision of these large investments in motor-
truck equipmient. These men are hard to find. ' :

It should also be borne in mind that to-day the motor-truck faanu-
facturers are not selling merely motor trucks: they are selling
transportation—that is, fitting the particularly well- a(lapted trans-

-porfation unit to the partienlar job,

L In view of the opportunitics opening up for trained motor-truck

engineers, transportation experts, ete., special courses, collegiate in
caraeter, should be offered for the training of these men. The
trainitig of motor-bus and motor-truck drivers deserves special atten-
nnn in view of the 1m|mﬂ.mt investments involved., .
. F. W. Davis. of the Pierce-Arrow Co.followed and spoke of

‘1n~ ¢ ﬂ'nrt to train men to take charge of motor- t\uck fleets. In pre-
paring for his leetures he found a great deal of information avail-
able it in poorly. organized form. There was, indedd, a great need
of a handbook on higl nm\'\tl.m pmt, just as tlfe chairman had re-
marked. - - :

The Society of \utmnntno Engincers has planned to g.lther data
concerning the rudiments of the seience of transport engineering.

PHE AFTERNOON SESSION, :

order by Chairman ITargreavesat 2 p.m.  Mr. €hipin ot thistime

.spoke of the greatly increased use of the pussenger Mltnmolnlo. This
. addg materially tathe problems now under discussion.” Ney erfheless.
education for the automotive industries goes far bevond that . of
training skilled engineers or mechanies. Tt mesns the preparation
of men for such vnn(ul services as are found in. advertising, service,
and executive dcpurtments. Thc. educationu] problem is indeed a
general one, C

introduced,

After adjournment for huneh the afternoon session was called to

- His viewpoint was that of the  college executive. He agreed with
“the speaker who had said “.We d|d not kniow very much about high. -
. way constructxon "; he would go further and say « We don’t know' :

N

President C.'S. Howc, of ('ase School of Apphed Seience, wns next . -

»‘_.q_. .g
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12 EDUCATION FOR HIGHWAY ENGINEERING, : l

» anything about it.° When thesbest road an ‘engineer can build i
put down and goes all to pieceg in one season, and the” bottom als,
(rops- out, it is evident the engineer did not know the principles of
highway const'uetion. . '
°.‘f\ special study of the highway should be made, preferably by s
Government organization with adequate " authority and plenty of
money. This organization should experiment with all kinds of soils
and all kinds of roads. .

* As to the colleges, they are véry desirous of helping in the ol
tion of these problems, but: they are limited in many ways and es.
pecially®in the matter of money. A large number of college facalty
members are leaving because manufacturers offer higher salaries
thgn the colleges can pay. If the colleges are to expand and give
the industries the 'men they want. college faculties must be greatly
enlarged, but the increased amounts needed to pay the new profes.
sors can not at present be obtained. The situation is also further
complicated by the great increase in college enrollinents. .

As to specialization in engineering, it was félt that there was a

»  danger of overspecialization on uccount of the demsinds of the many
and varied industries for specialized courses ar curricula. The col-
lege should not specialize too much. Perhaps the additional special

.training now needed in highway and highway transport engineering
could be successfully carried on in a practical way during the fresh:
man, sophomore, and junior vabatfon periods. " This experience would
make the students more useful to the iﬁdustries’i_mmedi:ntcly after
graduation, -

It should be borne in mind that most of these students must take -
up something that will pay them, so that they can lay up money’ to
live on the following vear while they continue théir collewe work. -

C Dr. W. K. Hatt, of Purdue University, was the next speaker.

He ealled attention to the unexpected load under which the engincer-

" ing schools are staggering. He suggested that the automotive inter-
ests should endow chairs in highway transport and should come to
the campus as other organizations ire doing and recruii students for
their own needs, and at the same time there should be established

- . organic cooperative relations in the colleges for reciprocal service in

- training men for these industries. * : -

- In introducifig the ‘next sppaker, Prof. A. H. Blanchard, of the
University of Michigan, Chairman’ Hargreaves spoke of the leader-
ship of the university in developing comprehensive. courses in high- .

* way ‘engineering and. highway- transport and in offering special
o -facilities for gtudy and research to engineers in active service. .. ’
‘.~ Prof. Blanchard, in the opening of -his remarks, stated that ﬂ\‘t\
-~ men to be trained by the universities for positions in the field of
Bt highway 'en'gineerf_ng fall into three classes: Firt,_ the. men : who




are to enter the highway departmeénts of our Stat%, counties, and
municipalities; second, the men who are to be engineers for lng]m ay
contractors; and, third, the men who are to occupy the positions of

wnd materials. As has already been outlined, the demand for those-

‘men far exeeeds the supply. How is the demand being met to-day?
Highway ongineoring in the majority of the institutions through-

ant the United States is looked upon as a side issue. In many insti-

of methods of constructing various types of roads and pavements.
Naturally the result has been that only two or possibly three hours
per week for a half year of the entire four years have been devoted
1 this subject. and in the majority of institutions the work has
been given by men who have had no training in highway engineering
and have no interest in it. Due to the fact that the great majority
of institutions only give a two or three hours’ course, the presidents,
trustees, or. boards of regents do mot cousider it practicable t,o secure
the scrvices of @ man who is especmlly trained in that field.

niore attention should be given to hlg]m ay engineering, because many
able teachers of highway engineering are leaving educational insti-
tutions on account of the low salaries paid and the readiness with
which they can secure professional or commercial positions in high-

way work to which is attached satisfactory financial remuneration.
1{ it is desired that highway engincering be taught in the near future
v properly trained men, it will be nccessary to select institutions
well distributed throu[,hout the United States and to create chairs of
highway engineering which shall be mdependent of the ﬁnancml
budgets of-thc institutions concerned.

- F o]lowmg this Prof. Blanchard Sutlined various courses in hngh
way engineering and hlghwny transport. In order to avoid dupli-
cation the outlines are given on pages 87-91 in connection with the

" ut the Washington conference. .

* By special invitation of the chairman, Prof H. E. Riggs, of the
department of civil engineering of the University of Mlchlgan, gave
a historical résumé of the dévelopment of highway engmeermg edu-
cation at the University of Mlchngan

Prior to ‘October, 1912, the work in the department of civil eni-.
neering at'the University of Michigan did not include any separate

engmeermg probiems

cml engrneermg was dmded new ch(urs bcmg creawd in

recommendations of the committee on highway transport education

F PRELuﬁ NARY CONFERENCE AT ANN ARBOR,.MICH. 13

- sales engrineers fo'r companies manufacturing highway machinery -

witions the course in” highway engmeermg consists of descriptions

L 3

The situation is comphcated in those institutions which feel that -

‘conrse in highway engineering. 'The only attention devoted to the
subject was a'small part of the time ? course on general municipnl _

In the spring of 1912 the ‘dep::rtment was recogmzed and the chair




14 : EDUCATION FOR HIGHWAY"® ENGINLFBING. '

-structural engmeermg, sani‘ary engineering, hydraulic engineering,
and highway enginecring. This latter chair was not filled at the
time that it was created, but new men were called to the university
to the other three new full professorshlps ‘

A course in lnnhway engineering, two hours a week during the
senior year, was 1naugurated at this time and was required of all
students in civil engineering.

In the fall of 1914 it became evxdent to the staff that higliway
engineering was a subject of vital lmportnnce in the State of Michi.
gan, and that it would be necessary, in-order to meet the demands
of the State highway department and the county, to devote more
attention to the subject than had been done in the past.

" Consequently. Mr. John R. Cox was asked to devote his whole time
to the subject of highway engincering. Courses in roads and pave.
ments, design of highway structures, highway laboratory, and high
way and municipal surveys were inaugurated in the fall of 1014,

- 'During’this year it was felt that the work of the highway laboratory
coild be very greatly extended and its usefulness to the State em-
phasized if it were placed at the service of the people of the Stnte,

. A program was fermulated and perfected by the board of rewents
under which the highway laboratory was placed at the disposal of
officials throughout the State and all tests of highway materials such
as cement, rock, sand and gravel, concrete, asphalt, asphalt mixtures,

‘asphalt block, brick, and culvert pipe were made by the laboratory-

‘free of ch'nrge One permanent assistant was placed in the lahora-

tory, and duting the year a considerable number of tests were made.

"During the next four years the work of the department grew

‘rapidly and interest in the work developed very largely among the
students. A most cordial relation has always existed bet\voen the
departments in the university and the State highway department. the
university being unreservedly back of every move which has been
made by®he State hichway commissioner to better conditions and

- methods in all parts of the State. .

With the resignation of Mr. Cox to accept the county engineership
of Washtenaw roa(]s in the fall of 1919, Prof. Arthur H. Blanchard
was appointed profossor of highway engineering ir. charge of the

" university work.

Prof. Blanchard recommended the adoptlon of the short period .
mid-winter courses which were perfected by the regents and put into

. ..effect in @ small way during the year 1919-20. The amount of work

- -in highway engincering was somewhat ‘increased and the courses en--

|~ riched, so that at the present time it is probnble that the Michigan

- ' work s unexcelled in any university in the'] general character of the’

“_course that is required of graduates-taking this line ‘of actmty At
:the same’tnne that Prof. Blunchard was appomwd Mr John H. '
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Bateman, engineer for the Ht,at,e lngh“ ay u)mmlsgmn was appointed
assistant professor of highway engineering and dlrector of the lubora-
tory. The laboratory work lias been systematized and very greatly
increased.  In the fall of 1919 the laboratory was recognized as the
ficial State laborutory of the State highway department. At the
present time the work of‘the laboratéry has grown to such an extent
that five assistants are employed, and during the month of June, 1920,
the laboratory completed 198 tests for the State highway depurtment

o for municipalities of the State, 10 for the University of Michigan,

»nd 1 for the United States Burcau of Public Roads, a total of 218

tests. )

In the spring of 1919 Mr. Roy D. Chapin, president of the Hudson
Motor Car Co., of Detroit, an alumnus of the university, urged on
the civil engineering stafl and on thé authorities of the unjversity the
importance of devoting some attention to the subject of highway
transportation and the relation of the highways and the traffic totake
Fcare of it, suggesting that courses in highway economics and high-
way transport be established. During the'past year much attention
has been given to this subject. One course was offered and given

among the short- pcnod courses, and courses were outlined for regu-
lar university work in this subject.

Plans are on foot for a closer correlation of the work of the depart-
ment of mechanjeal enf'ln(‘enn , under which hedd the subdepartment
of antomebile en«rlneermn is t.horoughly estabhshed at Michigan, and
the work of civil engineering. . .

It seems to be clear that the present time, during the period of large
expenditures in e building of roads and in vicw of the greatly in-
creasing intew/:} that subject..is the time for the colleges to devote
their best energies to a thorough study of all phases of the econumics
and engineering of the subject. The president and board of regents
of the University of Michigan have bieen prompt in their recognition
of the timeliness of this work and have been liberal in the extreme in
their support of it, in line with their general policy of devoting-all
available funds to the particular line of work which is of _presen€ im-
portance and \ulue to the people of the State. -~

In this manncr thc work in ln"h\\m engincering and highway .-
transport has grown at the University of Michigan from g veryssmall
beginning six years ago to the work of importance and ﬁgmuule- -
from the educational stnndpmnt and of merit as an adjunct and_
wxiliary of the State highway department.

From the outset it has been entirely free from politics and free
from. jenlousies. The work is distinct. - The: university has nothing
to do with the bmldmg-of ‘roads in the State othér than in a purely™ .
,adusorv capacity' in the matter of passing’ upon the quality -of ma- -
'gulls ‘and. .c generul such(t of stumlards of speclﬁcatlons for

PR ‘e: 253 @g} ‘s«.},ii%r:
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16 EDUCATION FOR HIGHWAY ENGINEERING.

materials.  The majority of work is clearly the training and prepar,.
© tion'of men for service in the field of highway engineering and i
’ the new.field of transportatipn which is developing and will develoy
in onr modern highways.
At the chairman’s request a brief summary of the discussions of
. the committee were made by Dr. Witlton C. John, of the Bureay of
Education. who called attention also to the fundamental work car.
- ried 6n by Mr. Chapin and Mr. Hargreaves and their associates ig
\Vuéhington at the time of the war. )
" Theresults of the national crisis in transportation have led almog
directly to this miceting in Ann Arbor and to the proposed confer.
ence.soon to be held in Washington.
A clear outline of some of the larger problems now before the com.
mittee is found in tHe book entitled “ I)mnucr:tcy in Reconstruye
“tion.”? In his chapter on *Motorized highways the basis of 34
national transpprt system,” Mr. Hargreaves has shown concisely the
relation of an adequately planned and managed motor tramspor
system to the economic deyelopment of the country in time of pence.
.He has also pointed out its determining character as an agency in
the successful prosecution of war. .
’ L]

REPORT OF THE COMMITTEE ON ltESbLUTIONS. : =

The following resolutions were proposed by the resolutions com- |
mittee and, on being put to a vote by the chairman, were passed :

w;,w'w Whereus American science and industry have forged a new unit of lll;_.'h_\\"ll,\‘
transportation which is destined to bring about far-reaching changes in e
and in thought, oot ouly in thig conntry bt in the world; und ) a

Whereas as a vital necessity to the econondie developrent of thosg proby-
Jems not alone in the economic loeatlon, vrm'su'uction, and matnteuance off our
highiways, but in the preparation of skitled men to undertake both the admia
istration and operation of these highways anid of the industries devoted to the
prodiiction of thest units of transpartation. nnd ) T 2
. . Whereas the American péople have seen fit to mect the need for Better high
ways with appropriations for Wundreds of miflions of daliars for roadbeds
~which] can only be expended efliclently and ifteligzentiy as we compirehend
in the fullest ertent the relationship existing between the highway and high--

*way transportation, while industry has crented glunt organizations to supply
the trapsportation units; and * ’

Whereas these problews, cailing ns they do for men of the highest collegiate
and vocatiomul preparation, can hest be solved through the development of
collegiate and vocationa) education in highway engineering. and highway

] Ii‘unspo’r(atlon: Now, therefore, be it < : . -

... [Résolved, That we, the reprosentitives of edueation, industry, and Govern
ment, amembled In conference at Ann Arbor to discuss the problemns before us,
do call upon the Hon. P. P. Claxton, Comnmissioner of Eduention of the United

.7 Stites, to bring this subjeét to the artention of the people bt the United Statey

[

L Lam 'némo‘-rn-y In kgconuirucllun_“ cdiied by Evederick-AL Cleveland angd Josephr Schafer,
S 1010, . v, o - . . . R
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[ thrnu;.h [ conferon('e to be held, !n Washington and cousisting of tie leaders

in thought and in action on this subjéct ; and be it further

Resolved, That in order to nesist” and advise with the United States Com-
misstoner of Educativu in ary mmmer- which be ny deemn fitting, the chalrman
of this conference is dirécted to nume a committee of three members, repre-
senting cducation, industry, and Government. -

The chairman accordingly appointed the following gentlemen.
Dr. Walton C. John, of the Bureau of Education; Mr. Thos. H.
MacDonald, Chief of the Bureau of Public Roads, United : States
Department of Agriculture; and Mr. Pyke Johnson, secretary of the
highways committee, National Automobile Chamber -of Commerce.

At this conference the question of & four-year curriculum in high-
way Sunsport and cognate subjects will be carefully studied. We
may bl assured That the results of the investigations of this confer-
ence, Doth in behalf of highway-transport education and hlghway
engmeering  education, will be studied carefully by engmeermg
l‘llﬂf‘.lt()rs at large, »

L 4

19843°- -21—2




o

ERIC

Aruitoxt provided by Eic:

) .

PROCEEDINGS OF THE :CONFERENCE ON HIGHWAY EN.
GINEERING AND HIGHWAY TRANSPORT EDUCATION,
HELD IN WASHINGTON, D. C., MAY 14 AND 15, 1920.

S
-

PROGRAM OF THI CONFERENCE.
Chairman: P. P. Cluxton, United States Commissloner of Educatlon.
Bzecutive secretary: Walton C. John, speciallst in charge of lund-grant col.
- lege statistics, Bureau of Education,
Educational aecictary: v. 1. Bishop, dean of the school of enginesring, Uni

versity of Pittsburgh, secretury of the Soclety for the Promtiou of Engineerigg
Education, , T .

Fripay, May 14° FogrNooN Ssssu.

10.00 a. m, . 3 [
(@) "Address of welcome by the chairman, P, P, Claxton, Commissioner of
- Educatton, - i ) -
() “The Widening Fiold for Engineers In Highway Development,” by
/ Thomas H. MacDoonald, Chicf of the Burcau of Public Roads, United
“States Depnrtment of Agriculture, . o .

(c) ‘“4The Need for Better Tralned Men In Highway Englneerlng and High-

‘way Trunsport Engineering,” by Roy D. Chapln, prestdent of the
. Hudson Motor Car Co,

(d) ‘“ What Attitude should Technleal; Schonis take toward {he “Demand
for Tralning in a New Professlonal Specialty,” by Saniuel P, Capen,
director of the American Counait on Eduohﬂop.

(¢) “The Currlcula in sHighway Englnecering. sud=7

: Walton C. John, speelalist in cluree of land-g

. United States Bureau of Educution,

° 1230p.m. ' ) RecEss,

ransportation.” hy
runt college stutistics,

AFTERNOON SF8S10N,

.
.

) .Grour MFEETINGS, '
215 p m. o 3 -
(¢) Confercnce committee on highicky cugineering educatton. i
. Chalrman: Thomas H. MacDo ik, Chief of the Bureau of Publie
Roads, : : _ -
Educatinnal subecommiltee: Secrotary, W, K. Hatt, hedd of the school of
) “etvil engineering, Purdue University ; Heetor I Hui;lws. professor of
& . aivil engineering, Hurvard University ; C,.J, Tilden, professor of engiuegr; .
°, Ing niechanics, Ynle University, . P i
2 Ab) an/('rmc'e*mmmmce on hightray tranaportation edu'mufm. ' o
" Chalrmun: Gearge C. Diehl, chatfian good -reads board, Amerlein
< -Automoblle fatlop, .- . = -~ . ‘
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215 p. m.—Continued. ®

Educetional subcommittee: Secretyry, A. H. Blanchard, professor of blgh-
way engincering and highway transport, University of Michigan; -Emory
R. Johnson, dean, Whar‘on S(,hool of Finunce and Commerce, University
of Pennsylvanin: John Weber, ussvciute professor of mochu&t/ 1 englneer-
Ing, University of Plttsburgh.

(c) Comference commitice on business education and highway and technical

rescarch,
Chulrman: Dr, A, F, \wh president of the State 'Unlverslty of
Maryland.

Educational subcommittee: 'Socretnry, George F. Zook, specinlist In higher
cducation, United States Burcau of Fdueation: A, T. Goldbeck, engineer
of tests, Bureau of I'ublie Roads; Charles 8. I{o\\e president Case School

-+ of Applied Sclence, Cleveland, Ohio, N
345 p. m.

Kesolutions commitéce. -

Chalrmun, Roy D, Chapln, preshlent~Hudson Maotor Car Co.; secretary.
I'yke Johnson, secretary highways cqmmlltee, National Automoblle
Chamber of Commerce,

L4

730p.m. ° BANQUET. -

Mr. Roy D. Chupin. presiding,

Guests of honor.

Hon. John Barton Payne, Secretary of the Intorhi;.
Hon. Charles E. Townxend, United States Senutor’from Michigan.
_SaTurnay, May 157 KOREY0ON SE8BION.
10.00 0. m. - '

Grrneral mcchng : :

(g¢) Readiug of the reports uml tesolutions of the educational subcom-
mittees,

(h) Report of the committee on resolutions,
(c) Appointment of the permanent conmlttee,
(d)Y@enera) (llscusslon ,

25 pom. T T L e T o

Adjournmient,

—,—

LI8T oF 'l‘mm-: Wlm ATTENDED THE CoNFERENCE ON HIGHWAY AND HIcHWAY .
. TRANKIORTATION ENGONEERING ITDUCATION.

A -

]

’

R('yu':-u‘n!a!ig'(‘s of Srhools of ;}ngihe(‘ring, eto. ’

1. AV HL ‘Blancehard, professor of highway engincering and '|l'ghwny transport, -

,m\ornm of-Michigan,"Ann Arbpr, Mlch. and president Natiopal ngh-
“way Traflic Amocinllon .

¢ W. K. Hait, liead of the" qchool of clvn engmeering. Purdue Universlty.
Lafayetle, Ind. . - i '

’

3. Emory R. slobnszun, dean of t‘hc Wharton Schoal of Flnance lnd Commerce,

- Unlverslty of Pennuylvama. P.hllndelphla Pa.
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4. Hector J. IMTughes, professor of highway engineering, Harvard Englueering
’ School, Harviid l‘nl\‘crsity, Cumbridge, Mass,
5. C. J. Tiidene professor of engineering wmechanies, Sheflield Scientltie Schouy,
Ynle University, New Haven. Conn, R
L . 6. C. K., Ferris, deun of the schon) of enginwri«, University of Tuennessee,

Knoxville, Tenn. .
7. T. R Tallaferro, deun of the scyool of eugineering, State University of

Marxland, College Park, M., s .
& R. H. . Begg, professor of civil engineering, Virginia Polytechnic Institute, |
* Blacksburg, va, ! : -

- 9. John* Weber, associate professor of weehnnicul engineering. gchool of en
gineering, Unlversity of Pittsburgh, Pittsburgh, s, «
10. Johu R, Lapham, assistant professor chvil engineering, college of engincer
*Ing. Ricorge Washington University, Washington, D, (. '
11. 8. 8. Steinberg, assistant professor of civil incering, sehoeol of engineering,
Stute University of .\ln'r,\‘lund. College Parkg, Md. . '
12, Harold D. Hatfleld, director of the school of applied science, }lu\\-:lrd_l‘ni-
versity, Washingtou, D. C. ] o
13. A. 3. Scullen, depurtment of cvil enginecring, Cuatholice Cuiversity of
Ameriea, Waskington, I, C. ) - ’

Btatc and Cognty Hiohway Oficeres,

.

1. Punl D. Sargept, chief highway engineer of Maine, ard president of Amerlcan

. Assoclation of State Highway Officials, Augusta, Me,

2. George 11. Diehl, coubty engineer, Buffalo, N, Y., chairninn of Uwssood Roads
Bourd, A. A; A. : ’

3. W, W. Mack, Ixlaware Highway Department, Dover, Del.

4. G. P. Coleman, State highway commission, Richmond, Vg,

Erecutive and Alaftqﬂm'al Representatives of the Automotive and Tire
) . Induztrics, :

+ - 1. Roy D. Chapin, president udson Motor Car Co., Detrot, Mich., and vice
’ president of the National Awumobll(vChumlwr ot Commerce, :

2. . 8. Firestone, president Firestane Tire and Rubber Co., Akron, Ohio, .
‘Tepiresenting RRubber Asswlh}lpn of Ametica, '

3. M. L. Heminway, wanyger Mo'to'r.nnd Aceesdory .\!:\nglfuptfurers' Assoclation,
New York, N, Y. : :

4. E. 7T Herbig, Nntional Assoc, of Motor Truck Sales Managers, Wabash, Ind, )

5. FOW, Davis, eonsulting engineer, Plerce-Arrow’ Moter Car Co., Buffalo. N. Y.

6. W. V., Logan, manager of pneumatic truck tire sules, United States Tire Co.,

‘e New YorkN. Y, .

LR B Maedufy, Packard Motor Cgr Co,, Washineton, D. C. -

8. €. & P'ike. Puige Mot Co., Detroit, Mich, = ' '

&

9. C. M, McCreery, Goodyear Tire and Rubher Co.. Akron, Ohlo,

10. Raymend Beck, Goodrich Tire apd Rubber Co.,, 'Akron, Olifo. e
11 David Themas, general manager Motor Truck Manufacturers' Aﬁéf.oclx".@on,’\
1. 83 West Forty-second Street, New York, N. Y. : - I
" 12. Ernest Farr, director 8hip by Truck Burenu, Akron, Ohio, - L
":.18. F., G. Whipple. Service Motor Truck ¢, Wahash, Ind. a @ ) ,.

N

14, -A. 0. Horrocks, Goodyear Tire"qqd Rubber Co.f(\l_:ron. Ohio.
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Representatices of Automobile and Transportation Associations.

1. Pyke Johnson, secretary highways committee, Nationul Automoblle Cbamber
of Commerce, Wasbingtlon, D, C. " 3
o H. It. Cobleigh, secretary Servire Dhvision, National Automobile Chamber of
Comurerce, New York City.:
3. M. O. Eldridge, director of roads, Anmerjcan Automobllo As\mlution, W .n\h-
hmun D. C.. 5
4. 8. M. Willining, president lvd«-rul Hh,hwny Couneil, Washington, D. C,
3 H G. Shirley, secretary Fede r,\l Highway Council, W nshﬁxglnn D, C.
6. C. W. Reid, n .nmger transportation bureau, Federal lllglﬁhuy Council,
A\Y mlunglen . C. »

{(('prcsc"laln'rs of Prirate Firms and of lhc(.d wlomobile Press.

" 1. A. N. Johnson, consulting hi}.:h\my engineer, Portland Cement Assoclation,

- v

Chicago, 111

o Prevost Hubbard, chemica) engineer, Asphalt Associution, New York, N. Y.’

3. Clyde Jennuings. managing editor Automotive Industries, New York, N. Y.

4. Paul Wooton, representative of IEngineering News Record of New York, N. Y,
€10 Colorado Building, Wasbington, D. C. N ~

5, George A, Ricker, representative Portland (enu-nt Asxmmlwu Union Trust -
Bullding, Washiangton, D. C.

6 J. I \\xtt care of Witt; Nagle & Rnlllns (,n Dnllus, Tex.

-

Representatives ol Iigher Imliltﬁuns.
<& SR L8 Cnpen, director of the American Counci] on Education, \\‘athnrztnn
n.C. :
. A. F. Woods, president of State University of Mar\lnnd Pollege l’nrk, .\ld
3 Charles 8. ‘Howe \presldent of Cuse School of Applied. Science, Cleveland,
v()hlo,
4 MM ‘Rugg, director of teclmlcnl instruction, Y. M C. A. schoo)s, New York,
1\“ . . . s

Representdtives of the Federal Government.
. a vy
~ Wer Départmml

LORn Mann, (hnlrman, Adwxory Baard; War lans Dlvlsinn, War D(\]mrt-

ment, Washington, D. C. v
2. Lieut. Col. J. M, mtchie Motor’ Trnnsport Lorps, Unlted Stules Army, War
Pepartwent.

3 Capt. R. A, Osmyn, Motor Tl‘ﬁnsport Corps. United States Army, War

Department, Wgshington, D..C.’
4. E. R. Juckson, Oplinance Departirent, Unlted States Army, War l)epurtment.

Wushhuzmn. ‘C o .
TR .w . 09""(‘“‘ of Natiomal Defense. " . . ]
-5 L. L. .R.o'blnsun, Council of National Defense, Washington, D. O.I ' - g‘
' “"ﬁ, Federal Baard for Vocatidnal Education, . . . _‘ . .'{,‘

s X,

8. (‘apt Frederick O %mith Federnl Bomd for ‘Vocational Educatlon, Wnshlng—
ton. D. Cr ' : | T '. .
1. I(oy\Dimmltt Fe(u-ml Bonrd for Vomtlonal Educatlon. Atlnnta. ‘Ga, - . .
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>

Deportment of Agrioulture,

1. Thomas H. KMacDonald, Chief of the Bureau of Public Roads, Department of
Agriculture, Washington, D. C.

2. T. Warren 4]1611, general inspector, Bureau of Publie Roads. Departmeant of
Agriculture, Washington, D. C.

8. P. St. John Wilson, chief engineer, Bureau of Public Roads, Washingtou, D. .

4. E. J. James, assistant chief engineer, Bureau of Publc Ronds, Washington,

5. L. J. Hewes, inspector of publfc roads, Portland, Oreg. s
6. A. T. Goldbeck, engineer of tests, Bureau of Public Hoads, Washington, D. C.

* Department of the Interior,

1. P. P. Claxton, United States Comtuissioner of Education, Bureau of Educs-
tion, Washington, D. C. .

2. W. T. Bawden, assistant to the Commissioner, specialist in vocational educs
tion, Bureau of Education, Washington, D. C.

8. George F.'Zook, specialist in.higher education. Bureau of Education, Wash
ington, D. C. .

4. Chester D. Jarvis, specialist in agricultural education,  Bureau of Education,
Washington, D. C,. .

5. Walton C. John, specialist in charge of land-grant college statlatics, Bureaon
of Education, Washington. D. C.

6. John C. Huyt, assistant chief, wuter resources branch, Gevlogical Survey,
Washington, D. C..

7. Alex Summers, United States Bureau of Education,

. A d

Speéia ] guests.

1. Hon. John Barton Payne, Secretary of the Interior, Washington. 1, C.
2 Hon. Charles E. Towns.end, Senator from Michigan, United States Senate,
Washington, D. C. T
8. Judge J. H. Lawe. N, O. T. R. Association. Kansas City, Mo,
4. A. G. Ratcbelder, executlve chairman, American Automoblie Assgeintion,
. &
Washington, D. Q,
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THE COMMISSIONER‘S ADDRESS OF WELCOME.

Grstraves: This conferonce has begn called at the request of ,
the committee on resolutions of the preliminary conference on high-
way and highway transport education, held under the anspices of the

National Highway Traffic Association at Ann Arbox, Mich., April
15, 1920, \

I heartily welcome this large delegation this mommg and at the
camw time I desire to express for the Secretary of the Interior his
pleasure in having you meet here to confer on a question which is of.
great interest to him. He'regrets that he'can not attend the morning
session, but he expects to be present this evening.

This conference is significant because there are brought together
at one time the representatives of the varions agencies concerned-with
highway construction’and highway transport. Other modes of trans-
portation are also represented at this gathering. ‘ 5

The {nited States has just entered a new era of highway building,
which, if properl?coumged and rightfully managed, will be of.
the greatest importance in developing the manifold resources of the. .
country. The demand for more and better highways is to a large
degree cansed by the fact that growing business and agrlcultural

Jinterests are.determined to have the best and, in the long run, the
cheapest means of transporting goods as well as persons. :

States, countics, and tow nshlps, for years and decades in the
“slough of despond,”.are awakening, both as the resilt of their own

and permanent highway is one of the first essentials of a sound and
_ progressive policy of economic development.

It hias been found that a tax for a well- prep'u'od highway is lesg
of a burden than the age-long and discou ging mud tax which has
been one of the’ greutest drm\b weks'in- rum,iae\ relopment everywhere.

The rapidly increasing use of the automobile and the autotruck
is an important index of hoth biisiness and social development. B Y er- -
haps the most serious educational question facing the country is
that of the rural school. . Successful.rural education, as exemplified
in the modern con‘sohdated school, can not be conducted with a real
measure of success unless from each school, thero radiate from 30 to
50 miles of good roads. over which autnlmse‘; rapidly course thdr

. way with their loads of children and )ouﬁ\ bnck and forward from
school und home, : '

initiative and because of Fedtral encouragement to see that the good .

3
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" to bring together the men who are to nse the young men trained in
- our colleges with those tq whom is intrusted their education. This

. must always be placed on the training. : 1

. pioneers: begin to branch from these lines of portage, then begins the

- development of the highways.  There is no more fascinating and in-
teresting subject in the history of civilization than the development
- and use of highways, . The framenrs of the Constitution of the United

AEIS
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The betterment of our roads means the widening of the rddius of
travel. Those who have been suffering the effects of isolation wilJ
receive the vision and education which increased travel and intercom.
munication always have given. ’ '
~ The more we study our civilization, the more we find it dependent
upon the development of transportation in its different forms, ang
in no small degrree upon highway transportation.

The growing demand for well-trmned men to carry out scientifi-
cally the great highway program ahead of us and for men able 1o
preperly develop our highwaytransport facilities lhas created a
double opportunity for our colleges to serve the country in a most
helpful manuer by educating broadly and thoroughly the mien nec.
essury to do the work. : . L i

The- conference is charged, therefore, with the responsibilita of
determining and stating as cleatly as possible the needs and the
qualifications for trained men. The conference will also assist the
college by giving such information ys may prove helpful in making
the necessary readjustments in the courses of study, and in further-
ing research in the problems of highways and highway transport.

A

. INTRODUCTORY REMARKS OF F. L. BISHOP

L}
DeAN oF THE S(HooL oF ENGINEERING, UNIVERSITY oF PiTTsBURcH. |

The object of this conrerence is to present clearly to the public. and
primarily to the engineering schools, the economic and engineering
problems involved in the training of a larger number of highway

and transport engineers and some suggestions to the faculties of our
engineering schools in regard to the development of courses for the
training of these men. such courses to emphasize not only the
engineering features. but the economics of highwaytransport.

- The personnel of the conference is such ns to command the atten.
tion of those interested in the development of our highways and illus-
trates the modern method of Solving educational problems, namely,

results in a clear statement of the type xf training required, and ut
the same time the educator can state the limits which of Decessity

Traffic in new countries always follows the waterways. . When the
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. States receiznized thut transportation and communication were of
‘primar\- and fundamental importance, if the Union which they were
creating was to continue, and made provision for the building of
highways known as post lgmds

lp to the time of the advent of the railroads there was in this
conntry a notable development of the highwdys and ‘there still re-
main some of these, such as the post road connecting Boston and New
York. the National Pike from Baltimore to the ()luo River, the Phila-
delphia-Pittshurgh “Pike, ete. Over these highways there flowed
from the-east over the Allorvhenv Mountains an.enormous amount
of teaflic, and those sectioms of the country which were reached by
these highways were naturally the earliest to develop.

Raifroads were looked upon as substitutes for these highways and
for several gencrations the country lost interest in the development
of & national highway svstem, but the advent of the nutomobile pro-
videdd 8 new means of transportation for passengers and freight, and
there inmediately arose an insistent demand for better ;oads. This
demand has been constantly increasing and reached a maximum dur-
inz the war, when our waterways and railronds were inadequate to
tran~port the enormons volume of freight which was necessary in
arder that our troops might be maintained upon European soil.  This
traflic, compaosed largely of motor trucks, destroyed to a considerable
ment our existing highways. .

* The probiem then that hes before us is twofold .

First, the economic question involved in highways. It is to this
economic study of highways that I would particularly call your at-
tntion. The cost of twnsportntlon in dlﬂ'eront countries in 1902
was us folloys® - 2

Cost of tranapdr‘lal&on.

) Countri }z mite,| W
ouitries, on-mile
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*o« ond. the engincering questions involved i in. the construchon of
_modern lngh\\ ays.

The ever-increasing size of the automobile trucks, with thelr grow.
ing use m wintértime, reqmres a type of conetructfon for roads ot

'“nlku. buy Morrlson * The Measure of CIyllIutlon, p. 110,
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. e »
heretofore used.  Tn addition is ¢he necessity for reducing grades,
eliminating curves, ete. That the funds which are annually appro-
priated by the Nationil, State, county, and municipal 'rm(\mm(-nt;
may be properly v\plmlwl it is necessary that they e expended
under proper enginecring supery ision.  The men for this work
must be truined in our engincering schools.  Some extraordinary
effort lust be made to graduate a sufficient’ number of trained high
way engineers from oureducational "lbtltll(lﬂn‘. to meet this need,

Education always reacts to the necds of the country, and as a result
w may look to the engineering sehools to modify their courses in
the manner sugzested by the conference, This mll be much easier’
for the engmeermg th.np for the economic phases of thd question.

‘There is an immerise number of definite research problems in lugh
way transport quite apart from what are usually considered engineer-
ing problems. Most of these problems must be solved by engineers
trained in the economics of highway transport.

THE WIDENING FIELD FOR ENGINEERS IN HIGHWAY IMPROVE.
MENT Al?) THEIR TRAINING FOR THE FI

N
By Tnoumas H. MacDonaLp, Chief of the Bureau of Public Roads, United St;nes‘

Department of Agriculture, . .

=~ Any critical.period in which production, inclusive of the problems
. of distribution and transportgtion, becomes the paramount “tssue,
awakens the public to the importance of the engineer’s work, and
. directs its attention to the necessity for a greater supply of men
trained in the various phases of the engincerinfg profession. Just
now: the interest of the public must extend further. Tt must examine
into the condition in which the educational institutions now finl
themsclves, for the purpose of providing proper suppagt, funds, and
enlarged facilities, There must be a recognition of the fuct that in
the past these institntions have exerted profound influence to advance
enginecring knowledge, and that there is now a demand for a greater,
-number of technically trained men each year than these institntions
can possibly prepare. There must be furthe, vecognition of the fact
that & much closer correlation of the interests of those respmmblc
for the instruction-of engineers in the planning of . engmwrmg
courses and of those who demand and will absorh the services of the
men as they leave the institutions is not only desirable but highly
necessary. In this conndetion it is enlightening to follow the devel-
opygent of engincering conrses in American. colleges and universi-
~-. ties: So many of our experiences occut in eyeles that such n study
© Iy be reg.mlv«l as foreeasting the immediate future of engineering
edm-)tmn. and from this ne\\polm tlm hls’tory of this dc\olupnmnt
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rightfully lends encouragement and forms a stable foundation for
s optimistic spirit in this conference in its consideration of the
problem of supplying trained men to fill the demand for the field of
highway development. ’ - :
Eadoubtedly some of the conditions which engineering educators

Are now fqelmg are the gravest within the period of their connec-

tion with educational institutions. True, also, is.the lack of a suffi-
cient number of traied men in all of the :different branches of the
profession and in all of its different grade¥” Still, these are public
questions, and in the past it has always seemed to require grave
issues to direet the attention of the. Ameriean people tosvard the
causes and to stimulate their activity in removing these causes and
providing the proper relief. So we may have faith that satisfac-,
torv progress will be made in overcoming the adverse conditions
which exist to-day. if proper attention is given these matters by
those fn a position to give' fhe public correct information.
The first teehnieal sehool—Renscelaer Polvtechnic Institute—was -

forded in 1524, This was the only school of its kind for nearly a
quarter of a century, until 1847, when ITarvard established the

e e . . - 4 - . -y . . ~
R'l,:n\'n-m-(; Seientific Nchool and Yale the Sheflickd Seientifie School.

The University of Michigan also established the same year a course
in «ivil engincering. Until the Civil War there were no other
schools of this character.  Tn 1862, however, Congress eifheted the
Morrill. Land Grant Act providing, through grants of pubjic lands,
for the endowment of schools te teach agriculture and the mechanic
arts. This act immediately stimnlated the blishment of techni-
eilgsrhool=, and frem a total of 4 in 1860 the number ine "“““},Ll to
70 by 1872 and to 85 by 1880, There are now 126 institutions pro-
\1~Im_r.z engineering courses, 46 of which are lnd-grant colleges
operating under the provisions of the Morrill Land Grant Act.
In addition to these, there are 43 other institutions that give some
engrineering instruction,

In the 5 years, 1911 to 1915, it is estimated that 17,000 engineers
grndnated, anaverage rate of 3400 per year.  During the prev ious’ de-
eade the average namber geaduated per year was approximately 2,100
The increase in the number of graduates per vear during the present
period will not be so apparent until the ;_rrndnntioﬁ‘ of the classes
whiclkrare in their freshman vear now. Just what this increase will
tie is extremely difficult to estimate Deeause of the hich percentage of
students who dropped out of college between their ‘freshman and
senjor years. Based on pus't experience of some of the leading engi-
nwrmg schools, this total ‘is estimated at not more than-3.500. It
must be rcmt-mbc.n.d thnt even this number of cnwmccnng crruduntes. .
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. thétmmng field of opportunity offered the man. who intends to

f
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will not be available until 1923, that the number is likely to be much
smaller Tor this year and the two yvears following. and that these men
will be claimed by all phases of engineering and pa rticularly by the
industries.

The four general branches of engincering—civil. mechanicdl, min-
ing, and electrical—have developed a large number of specialized
phinses, training in which is offered the su?ﬂcnt at the different col-
leges.  As illustrative of this tendency, instruction is given in the
following, as well as many other fields, of engineering: Chemical,

- sunitary, metallurgical. railroad, marine, cement, electro-chemical,
textile, automobile, acvonautical, ceramie, highway, agricultural, and
engincering administration.  One of the best-known schools offers
at least 15 specialized courscs. :

It will be noted that the greater number of these specialized courses
have a direct relationship to the industries, and in this fact anparently

%lies the crux of the present situation as far as the future supply of
highway engineers for the public service is concerned.

As was true after the Civil War, so now a great demand has come

- suddenly for large numbers of technically trained nien, and it must
be remembered that the high-schoul graduate is; uhder the plan of
education generally followed, four years distant from his availability
to méet the demunds. Industry of all classes has been so tremen-
dously stimulated by the demand for increased industrial produc-
tion and so well supported by increased prices that the possibilities_
for advancement in the industrial engineering fields offered the
young.man when choosing his college course are alluring. Every
organization is naturally selfishin its desire to sccure the best men,

"+ and the industries should not be accused of a greater degree of selfish-
ness than other organizations who require inen technically trained,
but industry has been more alert in (gring a temp‘ting'ﬁeld than
the public and semipublic organization®such as the railroads, Fed-
eral and State governmental engineering departments, and like or-

- ganizations. : g

"It seems well within thé province of this conference; therefore,
which is interested in the relationship of the engineer to the high-
way prograni and the supplying of technically trained men to meet
the present and increasing demands in this field. to take account of

foillow‘. some engincering profession to plan the proper methods hy
‘which a just and sufficient proportion -of young meniay be con-
~stantly drawn into the highway field, and to consider‘modification.of

-+ present methods or adoption of new methods to make the gngineering
. " student or graduate more quickly useful and nfore inmedigtely avail-
"> able for responsible positions, - - ~ o '
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— ENLARGEMENT OF HIGHWAY I‘R()(}R'A.\l.

it i¥hot necessary to analyze the causes for the vnlargcment of the
highway program. Tt is sufficient for the purposes of this conference
to point out that the present sentiment for highway 1mpr0\oment
is faunded upon the sure lms|~ of u direct interest in highway im-
provement on the part of w very considerable percentage of our
entire population, and that percentage is rapidly increasing. This
has been brought about, as is well known, by the rapid increase in
the use of the puassenger car and the more recent freight-carrying
motor truck. The expenditures for highway improvement are in-
rre:lsingz%)kremarkul»le rate, as shown by the following schedule.

Tolal cependitures for roails. by ucars, in the United Stales.

*  Year. ' : Total.
B o e e e 272,634, 413
) H1 D i R U g mmm e — et ———em 279, 915, 332 -
IS e o e em 286,008,192 °
MY (estimated) o e maeee_e- 313,870, 105
1920 (esthnated availule for expenditure) ____________.__ T3, 000, 000

The tremendous increase from the total estimated expenditure in
1919 of approximately 303 millions of dollars to the estimated
smount available for the present year of mor: than 600 millions is
in it=elf indicative of the widening field of opportunity for the
technically trained engineer or the young n:.on who is seeking to
choose a ‘profession offering wide opportiinity. It is; of course, cer-
tain that the expenditures this year will fall nnder the estimated
funds available, due to the economic handicaps which have been
placed upon production of highways through the lack of railway
transportation, material supplies, contractory organizations, and
labor, as well as the developing limitations. of eredit., This expendi-
ture, because of these handicaps, may equal no more than 50 per cent
of the amounts appropriated or authorized by the publie; vet, even
so. the supply of engineers necessary to carry out this program aver-
agex this yenp¢from estimates furnished l)v the State highway de-
partments of 36 States, 23 per'cent less than the State requirements,
which, undoubtedly, means that the more local subdivisions, such as
counties, towns, and cities, will show a considerably ggeater per cent-
age of deficiency in the engincering forces reasonably tequired, be-
ase the larger engineerjng organizations, including the‘%dus'iries,
have recruited many men ‘from these sources. . 3

EXTENSION OF ENGINEERING CONTROL or}ixl’}:"m'l"l?nﬁ?

W hile the grontly increased sums for htghwav mprovement arein- o
dicative of the greater field for engincers, the increasing 1mpm:tance
of the engmﬂ-r in rolntmn to the hlglm ay lmprovement progrnm is;
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perhaps best illustrated by the progress which has been made re.
cently in bringing*highway expenditures under engineering control
The following article shows the rapid progress which is being made
in this direction:

High wu'// rnmndimr‘ .

ways and the financial support this purpose. The fact ufo(he

_control are shown in the following schedule: _

“Tatal wmiliages WN(/rIr Nioh ooy departuents under cigineering contial,

-the State q\.stcmq%wlnch have been chosen for -improvement under
" State direction, or approximately 83 per cent of thie total milenge of
- the Nation: The State systems vary from 1 to 17 per cent. of the

‘b trer cen:
Undeam, | motunder | e
o trol o zhwy
Year. 4 highwily de- 3:’“‘6:““"' depvt«y
* ‘ partments, gmn menty
. o control
. _ Y .
$71,495,551 | $198,138,5%9 T
W |79 332 [ 181,738,000 ¥
ll7 2\) 2% | 168,812,925 a1
2j1133,670,105 | 160,000, 000 @
.. '!K}(ﬂ)m 150, 000, 000 3

Etimated, . Estimated av ndabie,
v ‘ *

If through the economic limitations before noted the expenditurs
for 1920 are limited to no more than 50 per cent of the funds avail-
able through State and Federal sources, and the local expgnditures
are maintained at the estimated figure, the proportion of funds.spent
und®r engincering control ‘will «till be more than 60 per cent-of the
total fumls The: tendenoy of the times/to p]ucc all e\pvmhtures
under engineering control is, however, much riore cirrectly shown
by the 81 per cent than by any smaller percentage. Fhis tondencx
ix keeping prace with the growtl) igglhe demand for 1mpm\ed hwll

growth of engineering control is further cmiphasized by the®arge
mileage of highways built each year, even during the past three
year's while highway construction has heen so seriously curtailed,
The. estimates for highways of all tvpes Lnilt wnder engineering

i 0

i . Fotnl to al
R ¢ . , Miles. | dnte  mitlaged
[ © naslion.

o | !

| |
1918 | 68,37 25
1017 X0,433 32
w18 i RNT i

llwro is a total “of approximately 214,000 miles nf hxghwuvs on

total mlleage of the several States Perhnps the most mdwatm
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fiewre as pointing the way to the future imj'ortance of the State and’
Federal departments is shown by the increase in the mileage of high-
ways maintained under engineering control, as shown by the follow-

ing schedule: : ‘
4 Tntal miles maintained by State highicay departments.
J;?r cenlt
. . total
. Year. Mileage. mileage of
: nation.

From this evidence it is apparent, then, that the field for engineers
oinhighway improvement is rapidly widening, bz cause of the demands -
for highway improvelent followed by the appropriation of large
sums for this purpose, and that the prevailing tendency of the times
is tof bring the construction and maintenance of highway-improve-
ments under engineering jurisdiction. Alrendy some of the State
highway departments are planning for the definite assumption of
engineering control of rouds avhich are of no more than local im-
portance in the State. In other words, we are progressing rapidly
from a highly decentralized control of highways to definitely or-*
ganized systems of engincering control of all the highways, from the
.ot important to those serving only communities. From this fact
. follows this question: Whose responsibility shall it be to direct the
attention of young men toward th?h-@eld and indnce them to follow
highway engineering as a professiorr when so many other s]‘}lendid
opportunities are opent = !

1

SUPPLY1%G THE DEMAND FOR TRAINED MEN.

U'p to the present time little or ;o'attention has been ‘given by the
public or semfpublic orfranizations which need large numibers of
engineers toward directing Joung men into their respective fields.
Apparently the supply his been equal to the demand, and little con-
cern has been felt. This fact is now changed. The best illustra-
tion is the status of railroad engineering,.from which students and -
graduates have turned with decision. It is reported that one well-
known special railway engineering course has a total of four students,
all foreigners. o S - '

But consider the case .of the educational .institutions which “we are
calling upon to.train engincers. Under war conditions the teaching
stafls were badly disorganized. Last year there was a-tremendous in- - -
flux of new students, and the appropriations have in general beén far - -

léss than the enlarged needs, Salary budgets &a,vé not been revised to " ;-
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“departments have responded much more quickly than has the Federal

: vomparmon of salaries in the Burean of Public’ Roads in 1919 as com-

unlor
- Cinl enginmr all.,
. (‘opym S e et
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meet the eompetition of industrial engmeermg orgamzatlons, with
the consequent loss of very many of the best qualified professors‘and

"The instructor who. during prewar time. has taught a specialized
eourse in some particular phase of engineering. such as highway
engineering. is called upon to go into general teaching or to spread
his activities over a far greater number of students than he can
possibly give proper attention to. Educational institutions hage
necessarily given up their building programs in order to hold their
teaching staff together while the .additional room is so seriously
needed. ~Our inctitutions are suffering from an unforescen expan-
sion which they can not capitalize—to provide funds, as in the case
of the industiies—and « condition has resulted which the public must
understand and provide for. That our educational institutions onr}
not be neglected is a fundamental creed with the greater 1)1rt of our
citizenship, but the present cgnditions must be understood and given
the proper publmtv It may be refarked in passing that this gen-
eral condition is not peenliar to the institutions of higher education,
hut extends all down through the whole edues -ational system.

It has been noted that inroads have heen made apon the supply of -
engineers by industries, but it should he added that the State highway

Government or the management of the educational institutions or the
railroads. to the necessity of increased cqm;wnxntmn to the engineers.
The- Reclassification Commission. which was nppomted to make a
study of conditions within the Federal Government and make eulnry
recommiendations for all Federal employees. has classified the engi-
neering service of the Government into seven divisions, five of pro- .
feﬁsmna] and two of loiver grades. The following schedule shows the

pared with those in varions States and those recommended by ihe Re-
classification Commission, gronped nnder these several divisions,

(uuugmlmn o/ salaries in (hr l,nmncmmy Service,

0 i
n',‘{:",'{ ;'):)th l""fl"l"t' Compwnsition h\'~va . Reeommended by Re

Anedve nmp: Ytalest reclas | clascfication  Com-
("'{"l‘mnnl“";‘l' exelusiVe | e stion bass, missfon.

)

9 § ac= et Cut TP ST LU S

- . i . \
. * | Mini-'| Aver- * Maxt- | Mini- Aver- I Maxi- | Minl- | Avér. | Maxi

lmum 8fC. mMum. | mum. | age. lmum‘lm'um‘ age. | mum.

Junior engdnecr uld

lumchlwm Wieconsin, New York; Delaware Mnr)b\nl llchl Pcnmylmnls, Cnlllomh.
Tetas, lowy Alinois, 1 , Ohio—-14 ftates” e,
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‘From these it will' be noted that in the 14 typical States having
well-organized highway departments the salaries are higher than
those recommended by the reclassification commission, and very
much ligher than those now paid by the Bureau of Public Roads.
But even this schedule is lower than the recommendations-of the
American Association of Engineers or the Engmecrmg Council.
The recommendations of this association are shown in the following

schednle:
R Salurics recomnended. -
Kank. : | Minimum J' Mndmum
. 1 B

BOTOf...oeeiieiiees S e e e S 5002000000006006 ‘ #.000 s}g,‘m
Assodate.. oLl 150 5,000
Assistant 2, 400 4,000
Junlor.............. 1. &0 2,400
Enrincer ald drafismar L 2,400
Junlnrrnmmw raid., 1,200 1,500
Copalet .. 1 mnl 7, 40

E

_ but it is more than probable that this peree ntage is far shol‘t of the .

From this evidence it i clear that in or(lor to interest voung men
in highway engiveeringand i+ arder to sectire and retain the engi-
neeringr st s necessar v to provide proper training in the cdncutlonnl
institutions in this prof'qun the saliries now pajd to cngmeers
must be very materially incriused. :

As mdl(;mng the number of engineers that are now ongagod in
highway work, ther¢ is'a total of 312 emplmod by the Burcnu ‘of
Public- Roads at the - Wnshnrglon hoadquurtt‘rs and in’ the" field.
Thirty -six States report the follo\\ ing totals: -

Number emnlo;ed by State hlgln\m departnue ms_‘--_» ...... 3.939 -

Nuluber ‘with county highw uy ors:mi7utlnns-_.__,__-__--_- 1,909
Nutber with eity organtzaflons.. .o ________________ 1, 200 comy,,

Highway qn"hm e outside of nbmo Classes. ] 519

Thesa totals urc div u]cd into c]asses. as follm\s.

“

\'I‘hm(- thove ("\ Isiun en;zlnccr or gimilar ;.rndo; ......... R afe
[)n ision engineers or similar grade_ Lo 003
Resldent englneers or similar L.rudo_---___--_-;. ___________ 1,005
Grade below resident onglnwx---.‘ ________ . 3,952

: Uncluwlﬂu] U . e e o —m—————

.

It'is not presumed that these ﬁguroq arve absolutely correct, but they '

ire m(hcatne of/the. large number of engincers that are needed in

the highway field. - The addition, \\'hl(‘h will be required for the.

next decade afe estimated to avernge from 9 to 12 _per cent per year,

actial pereentage that' will be uquued - 0o &

-MbSH-u"l—-«S . L T od
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v |

RESPONSIBILITY OF ENGINEERING ORGANIZATIONS.

£

It can hardly be expected that young men in sufficient numbers
will enter the field of highway engineering unless they have lﬂowl-
edge of the field ahead, nor is it fair to leave the colleges unaided
to'develop these men as fast as they Wil be required. . There is 5
large duty in hoth these respects which must be assumed by the
engineering organizations who. wish to use these men. Reference
is made particularly to the Federal Burean of Public Roads, the
State highway departinents, and similar organizations.  Further
more, our ideals of ¢ngincering education were brought into this
country from abroad, and the teaching of applied science has in
general been founded upon the theory that the student should first
learn the theory and later the application.. Undoubtedly a canvass

Tof the exceutive in charge of the highway organizations of to-day
will bring out the fact that they have fewer problems of theory |
and degdrn to meet than of production, organization, and supervision,

v It is the duty of these exccutives to lay before the heads of the
educational institutions the necessity for broader training of high-
way engineers along the lines of the economics of highway engi.
neering\as well as in some of the humanities. Every highway de-
partmerk comes closely in contact with the public and has need of |
men who not only understand the problems underlying the adminis- |
trasion of highway organizations and of highway development, but
‘who ,can present these matters convincingly to the publie, without
whose favorable support the work & the highway organization can

< not be successful. The lack of engineers who possess this training
has been one of the most Serious handicaps to the highway organi-
‘zation. | _ .

Fortunately, many highway departments have already plaved an
active part in the development of highway engineering as a profes.
sion. To Dean Shaler, of the Lawrence Scientific School of Har-
vard University, may be credited a very large share in the early
teaching and stimulation of real engineering as applied to highway,
construction and maintenance. The influence of ‘the Massa huset(s
Highway Commission, of which he was one of the first members, has

“had a very considerable influence in the development of “highway
- engineering to the position which it occupies to-day. This fact
seems indicative of the respons’ipilities, which dgvolv'e upon the high-
way departments of other States in the futurf, There must be «

| close coordination and cooperation between the highway ‘organiza-

tions and the educational institutions, much closer than has prevailed
| in the past. As concrete examples of the possibilities for advance-

ment which are inherent in'such a relationship are’ the Tollowing
suggestions: - : : '
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First, if the college semesters can be so arranged that students in
the various years of the college courses can be placed in appropriate
positions for the summer work with the highway organizatiohs. By
advancemient, from year to year, to positions of greater responsibility,
they not only arebetter prepared to meet the problems which are now
paramount with highway executives because of their knowledga of
the organization in all of the different cla=ses, but they will more

“surely connect up their theory with its practical applications. Thus,
both the highway departments and the educational institutions ‘mll
function better in producing capable engineers. ’

“Second, such a rclatlonshlp will awaken from the start an interest-’

~n the student in highway engineering which will prevent his drop-
ping otit. in his undergraduate years or turning to other courses.

Third, a close contact of the teaching staff with the hlghw ay orgam-
zations will prove of great-mutual benefit. ¥

Fourth, the engineering mganuatlons should assume responsi-
bilities for lectures and other services in the classroom that the stu-
dents may be constantly brought in connection with the gctive work.

[Fiith, the regearch work which is of the utmost importance and
necessary to etery engineering organization, should be closely,
coupled with the work along similar lines of the educational insti-
tlltl%llb. 1 . ‘ .

Jinally, in the production of highway engineers, there is nothing
more valuable than the short courses conducted annually which
shonld,be a product of the educational institutions and the highway
organizations. It is impossible to eram intefour years of a student’s:
life all of thel technical information that he will need. Tt is prob-
able there is too much of an attempt toward this end now, and that
the more highly specialized subjects should be left for postgraduate
stuldy. - The ghort courses shonld by wll menns be developed, and
could well be madé a pur of the year’s work for the highway enfrl-
peering organizations to auuul for at least a sholt period of instruc”
tion annually. ,

These short courses should be of two general classes; first,-those
for the instyuction of graduate engineers for the purpose of keeping
them consiantly in touch with the rapid developments in the field .
of highway engineering and for the purpose of preparing them for

“highly specialized technical work; especially along research linds,
and second, those for the instr uction. along more popular lines for
the henefit of public officials or- those Jupying positions of lesser
technical importance in the organization. Practically all lughway
orcrnmzatlons work  through or with public offieials who are not
teehnically trained, and* who may be impatient of technical limita-
tiens and theoretxcal niceties. The short course along more popular

L4
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lines offews’ the surest way to connect in a harmonious relation.
ship the theoretical-und practical minds. The great success which
has been attained by many short courses of this latter character
_has accentuated their importance as a means of bringing highway
departments, public officials, contrictors, and through them the
public in general into closer cooperation, which is the key to the
solution of the most difficult problems-of highway administration,

’ THE NEED FQR BETTER TRAINED MEN IN HIGHWAY ENGINEER.
ING AND HIGHWAY TRANSPORT ENGINEERING.

.

By Roy D. CHAPIN, President of the Hudson Motor Car Co., Detroit, and Viee
President of the National Automobile Chamber of Cominerce,

> :

No more far-reaching influence has made itself felt in education
in modern years than the World War. Hardly had the struggle
begun when the importance of training in practical work came to
be clearly understood, and at once there was a demand for skilled
men such as was beyond anythingin our pdst history. '

Now that peace has returned, we find that the. tolleges of the |
United States are all engaged in getting their ships into order after |
the storm. The war demonstrated that courses which had served

- while the sailing  was smooth were not of the greatest efficiency, and
to-day there is a movement throughout the land to revise curriculs
“and to shape courses in study so that fhey will meet with the par: |
ticular needs of the student who has planned to go into business life.

As one of the great subjects which was developed by the war, and
which must be continued in @ur colleges in the future if the full
cffects of economic transportation are to be realized, we have high-
way transportation. Before America's participation the motor truck
had bten looked upon as a vehicle for use in intracity communication
but had not been seriously cohsidered as & unit in transportation.
The demands of war changed that viewpoint almost overnight. - As
. the railroads became congested there came an insistent demand for
supplementary transportation, and the motor truck answered the call.
Hundreds of thousands of mfen were suddenly drafted Mmto_service
~ as motor-truck operators,-convoy leaders, and ‘mechanics.” ~ Across
the seas the arrival of hundreds of motor trucks loaded with sol-
. dierS and materials saved the cause of the Allies at Verdun. In this
. country the motor truck-beenme one of the three great dactors in the."
trinity” of  transportation over the highways, waterways, and rail-
.~ ways. Perhaps the first evidence of this which was seen were long |
. trains of motor-truck convoys traveling from inland ports to Balti-
. more to handle emergenty war supplies which the railroads ivere
“unable to take care of. The next siep was the-sudden coming inte’
“life of rural motor. express lines. . Every oance of-food was needed.
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The rural express went from farm to farm, picked up the produce
foywhich the farmer had ncither labor nor material to transport,
and swelled the volume of -food for those on this.side as well as on
the other, ’ .

Intertity flect lines came into existence. Where in the past years
it had been customary fof the roads to be used for a radius for some
»or,9 miles daily, since the horse was limited to that extent, operators
driving the motor units of transportation found that they colild take
thousands of tons of supplies from city to city, with the result that
wur highways became a network of transportation systems all en-
wuged in supplementing the traffic haulage of the railroads.

The . day of fighting is passed, but from this intensive effort has
come a permanent addition to the transportation of the country,
whether it be freight or passenger in nature. No longer is the motor
shivle looked upon only as an instrument of ple'lsure Its place in
the economic fabrge of the country has become fully understood, and "
ite future is ome which must snrely have a tremendous fai-reaching
influence in the lives of the people of the country.

To show how far we hgve progressed it is only necessary to make a
datement that thirty million people ride in automobiles in the

Tnitedr States each day in the year. To some these figures will seem

extravagant, but we have pmctlcnllv 8 000000 motor vehicles in the
United States to-day, and we are addmg to that number by hun-

* dreds of thousandls each month. It is not too'much to say that each

machine carries four passengers a day. To supplement this, we may
ngte that lust vear 1,000.000,000 tons of freight were hauled by~ the
motor trucks of the .country, as against 90,000,000 tons carried on
the (ireat Lakesand the ’\hssmsu)pl and 2,504, 000000 moved-by the
railroads.

Now, in all of this great, new, transportation dc\elopment there
appears.a pressing need for highway transportation engineers, men
skilled in production and operation of these transportation units. Tt
is necessary that we should have these men’by the thousands if we
are to save waste in this great new dc\elopmont and to secure the
maximum benefit which we should reccive.

In drder to handle this subject intelligently it is lecessary that it
should be coordinated with other forms of transportation, since only

_ through cobrdination can we hope'to obtain the greatest efficiency in

the use of each unit. We know €hat the motor truck is not capable
to-day of competing with the railroad in the long haul. We know
that under certain limitations it can serve to relieve ‘the pilronds.

 We slrould have men,_ trained in the analysis of these problems, able

totell us whut the deﬁmte economic limitations are,
“With the' increasing use of highway transportatlon our traffic
problems are becoming acute. In the larger cities as well as in the’
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. smaller we find a growing necd for definite, #ell-laid-out plans for

" vision of the future we should determine the type of highway which

- which this one does. . It is only necessary now that in the future con

. There must always be waste when the expenditnre of maney is left in

- geientific knowledge ]uq't a8 it has -outstripped our legal procedure,
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the operatiom of motor vehicles.

There is a further need for the close cooperation between the men
who aré using the highways and the men who are huilding them.
Their problems in many ‘subjects are mutual. The highway trans.
portation engincer brings to the knowledwe of the highway engineer
8 vision as to the future use of highways. He knows something of
the trend of production and of tiee character and type of ‘vehicles
whick will travel over the roads of the future. )

His knowledge <hotild be of definite value to the highway engineer
since, in the last analysis, road expenditure can only be justified by
the volume of the traflic which goes over the complet,ed hwlnmu
It is not enough to say that we will build a rn'ul We-should know
what the future traffic will be once that road is completed. and.on onr

is to be built. In -other words, I should say that road building is
now an egonomic problem first of all. Location of the highway
should be undertaken only with due respeet to the tonnage whick
may be developed along the road or to the character of passenger
travel ‘which may go that way.

There are hundreds of millions of dollars available for road huild:
ing in the United States to-day. The people of the country have
shown their belief in the future of highway transportation hy the
readiness with which they have voted these large <ums. Perlips no
other issue before the country meets with the enthusiastic reception

duct of our hlglmny program we shall seck to avoid any waste and to
give to the taxpayer a dollar of value for every dollar expended. Fhe
roails which we build must last for the life of the bond vuted to
cover the cost of their construction. . If they do not. then the future
would <ee a reaction against road construction which is vunthinkable
The only way in which this waste can be avoided is through the
treatment of this subjet as one which requires highly trained men. A

the hands of men who are selected to perform that function by reason
of political patronage rather than their frained knowledgre.

We must go further. There is an lmpor.\t’ne need for the widest
kind of research work: 1 doubt if there is any sman.in the United
States, skilled though he may be. who can define what character of
road should be constructed to withstand trific 10 years from now.
The tremendous growth of motor tr unqmrtutlon has outstripped our

even administration proceduae*m our automoblle fmtorles in some
msmm'es ' ’ :
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It is time now that we checked up on the work which we are’
doing.  We should not prm'ce(] to speml these hundreds of mllh(ms
of dollars without knowing in what direction we are going or wha
results we are to obtain. The eollegres and schools should hood lhls
well. a= it is the peoples’ money which budds the roads, and it is the
people who support the schools and collegeg and who are vitally in-
terested in both of these subjects, These problems can be solved and
“our colloLos should aid their solution by thé institution of broad ~
courses in highway epgincering, increased facilities for resenrch, and
a broadeast movement to acquaint the public with the'high lmpor-
tance of skilled men in this task. g
* Turning to the transportation phase of my. subject, I have ipti-
mated that the enormons development in motor transportation has é’
bronght about a need for trained men inall of the phases of highway
tranzportation from the department of research and desien down to
the uperator on the road. Glancing over the field it will be found that
trained men are lacking. We have not simply had the time as'yet
to develop them, and we must rely upon our colleges to undertake
this task. _ .

It is true in the automobile industry asit is in other indust ries that,
whenever & man is able to perform his duties well, salary becomes a

“secondary matter from the staudpoint of tife manufacturer. There_
is an unlimited field for the ambitions man proper]y trained who en-
ters the uutomnln]e industry.

The subject is a popular one. It takesto itselfall the glamour and
romance whicl in anotlier day and another generation led the student
to take up the subject,of railroad transportation. Theboy who goes
into the field of highway transportation, whether he goes in as en-
gaged in the produetion and use of the vehicéle or as one engaged in
the construction of the road, becomes an intimate part of the life not
only of his community but of his State and of the Nation. He is do-
ing more than earning a mere living. e is making it possible for
others to obtain more from life, since upen the adequacy of our trans:
portation facilities rests in o large measure the breadth of 11 fe of all
of us, .

The subject is one which- is bound to inerease in imporfnnce.

" There are 8000000 antoniobiles in use in the United States to- day
Each year secs the wrmber inerensing very greatly, Except in
].Illup(‘ the use of the motor vehicle has been l-n,y-l\' restricted in
other conntries.  Lack of appreciation, ek of funds, and lack of
higlways have been responsible. To-day we see & clunged condi- |
tion abroads More and more nutonmhxloq are being dempnded from
thi- country.  Last year our expart shows an increase of 79 per cent.
In the years to como _we muy expect to see broad hlghwnys drwen .'T
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into the heurt $f old Europe, Asia, and Africa, opening potential

PR

resources almost beyond the vision of any of us present. All ¢his
meansthat there will be an ever-increasing field of usefulness. both
in the engineering and highway transportation fields. *

The subject is one which reaches so closely into the life of the indi-
vidual that its importance should be impressed upon him at the
earliest stage. There is a place for the study in the kindergarten,
No child should go through the primary schools without receiving
a course in safety first, which will give him a full understandingof the
rules of the road whether he live in the city or in the country.

For the studeht» whose education must be limited there should be
vocational training which will fit him for work as a skilled mechanic
_in a factory, as a motor-truck operator or chaufleur in the field, or for

, any oneof the number of éther branches afforded by the two subjects

under discussion. ‘ ;
‘When we go to the collgges there should be definite outlines which

" will equip men for the highest*type of employment in thesé fields.

In some cases these courses will be found in the engineering schools,
but-there will always be a need for a number of men trained in busi-.
ness administration, salegnanship, and advertising who should have
more than a vague understanding of the specialized automobile field.

Special degrees should be given in these subjects by our colleges.

The reason is not hard to find: Highway engineering is as im-

portant a branch of engineering as is any other specialized form, such

©* as railway enginecring. Highway transportation will require niore

men than railroading. |
The task ahead is a large one.. It is one of sufficient importance to

“engage the attention of leaders in the two ficlds in the United States.

The national conference on this subjéct called by Dr. Claxton, Com-
missioner of Education, is a milestone in educationsl progress in
the United States which the students of the future will look back to
as the beginning of a rew erg in education of most: far-reaching im-
portance to themiselves and to their children.
i .
WHAT ATTITUDE SHOULD TECHNICAL SCHOOLS TAKE TONARD
THE DEMAND FOR TRAINING IN A NEW PROFESSION AL SPE-
CIALTY? ' .

? .

g 2By SAMU‘ P. Caren, Director of tThe American Counefl on Educition.

+ One of the striking facts in the secial evolution 6f the l:},st 50
years has been the development of scores of professional specinlties.
Up to the time of the Civil War there were three commonly vrecognized
professions—theology, law, and medicine. “The occupational statisti-
JLian of to-day hasa long professional category. In it most of us would

3
.
- -

> iv

-




o

ERIC

Aruitex: provided by Eric

»

‘ 1 ¥y
PROCEEDINGS OF THE HIGHWAY CONFERENCE, - 41

find callings listed with \\hoso very existence we are unfamiliar.
Apparently this process of wb«ln'ulm«r the field of expert service is
colng to continue-into an indefinite future.

The future historian of higher education in America will note that,
as these professional specialties haye developed, schools and colleges
have devised coursgs to train for them. But training always Jags
beliind the professional demand. Engineering. for example, was a
well-established calling befo.2 engineering curricula were offered by
higher' mshtutmns It 1< within the memory of lwlcgms still young
that mlle"(* of ]onrnah«m or of business administration have been
foynded. Nevertheless, perhaps one of the most e\lmordmary phe-
nomena 1n the recent evolution of higher education “has been the
segmentation of universities into what is now a bewildering number
of professional schools and departments.

. Inthe case of engincering. the development to which I have just
alluded long ago entered upon a sccondary stage. 'When American
universities first offeredr courses in engineering the term engineering
designated a single unified profession. One was trained to be an
engineer as one was trained to be a lawyer or a doctor. Indeed, the
calling haerdly had professional status. The subjects which an en-
eineer was expected to know scarcely furnished the substance of(a
single chrriculum. In a very short time. however, specialties began
to split off jnside of the profession of engincering itself. This de-
velopment wag reflected in the offerings of engineering collegés.
The training offered to prospective engineers was s:bdivided again
and again until the student was no lonﬂex a student of engmeermg,
but a studem of mechanical engineering,’or of production engincer-
g, or of railroad engineering, or of some?other engineering specialty.

Now,. I believe that certain of the most significant movements in
higher education in the last 10 years have had their source in the
development that has taken place in the field of engineering train-
ing. They have there had their conspicuous testing and application
also. The lessons which the student of education has learned from
obscrving the receit tendencies in engineering education must color
his whole thinking with respect to the generil educational prob-
lems of the day. It niay] therefore, be worth while to dwell for a
monient on these magfers. 1 believe, moreover, that they have a
peculiar bearing on the purpose of this (-onference

The tendency which I have mentioned, to offer a separate and
somewhat highly specialized training to the civil engineer, a differ-
ent type of training to the chemical enginecer; another still to the
electrical ‘engineer, and so on, reached its height just before the war.
Tardly half a dozen years ago a countertendency began to make
itself felt. There was a sharp reactnon away from extreme specializa-
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tion.  Some few engineering schouls began gradually to return to

a unified fundamental course required of all students, This.common
course of instruction occupied in some institutions-a year, in others
two years., Gradually it was exttnded to cover the larger portion
of the four-year course. When I joined the Bureau of Edueation

was, At what point in the course shonld engineering schools encour-
age professivnal specinlization ¢
Many, feared the rehabilitation’ of the old general course, becanse

they believed instruction would then be too theoretical.,  This danger-

appears to.have been obviated, however, by the varions plans that
have been’ worked out in the last few years which enable students

to comhi om the very beginning their theorctical training with
practical Srience in engineering undertakings.

*The new doctrine received its classic presentation in Dr. Mann's
report on engincering education published in 1918, Since then the
United States has passed through an experience which has been
particularly rich in suggestions to the engineer and to thuse concerned
with the orgunization of engineering education. Tf one who i3
entirely innocent of J, professional knowledee of engineering may
hazard an opinion, T should say that the stupendous engincering

‘experiences of the war have borne out the propositions set forth in

the Mann report. I do not know how far the engineering schools of
the country have attempted to recast their work along the lines indi-
cated in that report and indorsed by the specinl committee of the

‘ever, that the. prmcnplos stated therein have for the mo/st part been
anpted

To the lay observer, therefore, it wonld seem as if we were on the
threshold of a new (Ie\(-lnpmvnt of engineering schools. The char-

acteristics of this development, if 1 upprvhcn(l it rightly, muay be -

summarized under three heads:
.1 Tt will be the, primary taxk of thesengineering schools to teach

. the fundamental principles of engineering and it< basiv sciences. En-
gineering is, after all, not wsubject, not a profession, but a method.-

- T . . . LY
It is, in a word, the method of scienee applied in the processes of
design, produetion, una_distribution.  Indeed it is the fact that it

- is fundamentally a method, applicable to a farge variety of different
* “petivities, that accounts for the growth of the iumerous engineering
, spccm]tles tlmt now exist,
2#In the secong place, enginecring schools will offer at the very

end 6f the regular pnder gr.ulunto vourses or in postgraduate courses

“some six years ago one of the questions that was being hotly debated .

. Society for the Promotion of Engiuncering Education. T judge, how-
&£ judge, :

b

_opportunities for specmhzntlon in onc;or more of t.he e many brancha i

of énmnecrmg
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3. Thirdly, those tef:hnical specialties which any individual school
will cultivate will be determined®n part by its location and in part
by its facilities. p
" In very self-defense the schools nrust take a course substantially
like this. There is no end to the demand for new types of specialized
training. For a study which T made in 1915 T counted 14 different
kinds of engineering curricula offered by the leading engineering -
colleges. In the last five ycars T veinture to say that the number has
doubled. If my interpretation of the essential character of engincer.
ing education is correct, it might-casily be dbubled again in the next,
(k( wle. Tt is clear tlmt no university system will stand the strain of
this kind of a demand. Moreover, the experience both of industry
and of the persons in charge of es.sentml war operations tends to
bear out the contention that tlhe import'mt thing for the schools to
give is the gencral groundwork of engineering training. Particu-
lar specialties may for the most ]mrt be learndd either in post-
graduate courses or in actual practice in the field. & -

Now,if my conclusions are correct they have a very definite bearing
on the end and purposes of this conference. The gentlemen who are
here assembled have come together to consider what"&e.ﬂ;lwpls shall
do in the face of a large new demand for specialized training, 38hall *
all the en"meermg schools in the country begin at once to oﬁgr
¢onr=es in highway engineerg or in some other phase of ]ughway"m-‘..h
tran-portation?  Shall thls conference outl'ne one or more curricula
which are to be urged upon the schools for their adoption?

In my judgment neither of these things should happen. I should
rewarfl it as very unfortunate if this conference urged all the engi-
neering schools in the country to offer specialized courses in lnrvlm ay

engincering.  On the other hand, I am convinced that some institu-
b tions should provide special training in those relatively new hranches
of engrincering which we ark discussing. This prmmon should be
'prmmnl\ for advanceéd students. Being without teclinical engj-’
neering knowledee, as T have before confessed, T should not venture
to say at exactly what point in a' four-year course it should begin.

That is a matter for the schools themselves to determine. The in-

stitutions in which organiml work of this character should be, T be.

lieve, are those situated in the most favorable locations and posacssod

of npproprmtc facilities. 3

I do not-minimize the enormous hnmencnl demand for persons
with technical training to engage in the construction of*highways.

A large percentage of those needed for this great national under- -

taking will not have to have the highest kind of training or profes-

sional gkill.  The institutions which devote themselves to the devel-
'op:nent of. lnghway enginéering and trnnsportatnon engmeenng may
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s
~ appropriately ‘establish extension courses or special courses shorter
: -the regular engineering curricula for the training of nien not
of the highest professional grade.

Obviously another large need in connection with this new develop-
ment is the need for research. This is peculiarly the tagk of the
higher scientific institutions. In short, then, it scems to me probable
that a considerable number of engineering schools should undertake
the definite exploitation of this large new industry. Their.culi-
vation of the field should iiclude resenrch. the training of a certaiy
‘number of highly trained specialists, and the training by means of
courses not of full professional grade of many men for subordinate
positions, — .

-1.believe that it would for the present be unwise to encourage more-
than one institution in a State to devote itself to this field in a com-
prehensive way. In those States'which are fortunate, or un fortunate,

. enough to possess both u State university and a separate college of
agriculture and mechanic arts, only one of these institutions should
at the present time commit itself to this task. The decision as to
which of the two should undertake it ought to be made by joint
agreement, ]

I should like to make one Jast poiint. Tt is this: T distrust the ready-
made curriculum.  Dr. Claxton reminded me the other, day of ,u
saying of Prof. Rein’s. Bein likens a course of study nigde by one
person for the use of sumebody else to a wax nose. Tt lo(;m all right
but 1t doesn’t function_. The vital.thing, as the war experience again
s shown us, is*h definition of the ends and objects of teaching.

Ledpplied to a technical specialty, whether of high or low grade, this
. ineans job gnalysis. The most useful and stimulating document that
can be"put before persons conducting any” kind of vocational or
professional training is a definition of the problems and duties wHich
their students will have o meet when'called upon to practice, thé
vocations for which they are being trained. You gentlemen who
are here assembled can, I believe, make the most n-eful contribution
to the schools if you will define the tasks which the highwhy engineer
. and.the transportation engineer will have to perform and the Dar-
icular engineering problems which they will have tg solve. .The
rest may safely be left to the schools. - . oo

THE CURRICULA IN HIGHWAY ENGINEERING AND TRANSPOR- )
TATION, R

By WaLTON C: Junn, Speclnllst fn Charge of Ln'nd-Gmnt‘Collcge Statlst_lcs;
: : . Burenu of Educatlon. : .

=0 'Never before has technological education be_e‘n 80 important in the
« life of the Nation as it has been during the last’decade. It has taken
*: the war, howevet,to show the people of the United States that the *
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well-trained engineer is the man who stands back of nearly every
material project of impdrtance that is being conducted on any large
senle, and to-day we bear witness to the fact that the ultimate solution
of the great problems of hlghway and highway transportation de-
velopment rests largely in the hands of the college-trained engineer.

The Bureau of Education, by means of ‘different investigations, has
wwvertained that highway constructors and administrators, with few
|\u])l]()ns, are seefgng for at least twne,‘s manty tfained engineers
anl other men as have Leen needed in the past. At the sime time
sieater emphasis is being laid upon the character of the eduEatlon‘
“aud training that these men need.

In the words of Prof. (xordochewon Skelton, of Oregon State
Agrignltural College, “ there are fewer'lines of public endeavor where
nwre mongy is being spent and where a higher degree of technical
skiil and training is required than in the field of highway engi-
heet” lll"

At present there is a greater dcmand for nearly all types of engi-
iwer~ than before the war.  President Lovett, of the Union I’ncnhc
Kaitroad, has recently pointed out that the rallroads must expend
tearly a billion dollars annually for new. railroads and for the repalrs‘
a-ie necessary by the forced neglcct of these vast properties durmg
the recent war period.  Thus there will be an increasing demand for
ratirennd civil engineers in addition to the greater demnnds for high-
way engrineers.  This eondition of affairs places an unusually heavy
bt npon the engineering colleges of the country. It will be the !
|||ll\ of this'conference to ascertain as definitely as posmble the e\tcnt
of this lnn(lcn.

'
~
.

I CYLLEGES OF ENGINEE Rl\(} AND THE HIGHW AY ENGINEERING

. - . -~ PRORL EM.

N

“One hundred and fifty universities and collegzos i the United
M Sates are uﬂ'onng one or more subjocts in the varioys branches of
lh( engineering profession.  Of these institutions. 111 give courses
e or more subjeets in highway constraction. 'lhcse institutions
inclide the colleges and schools of engineering in 65 Stite universi-
tivs, including colleges of agrienlture and the fnechanic arts, 32 large
pivately endowed universities and (‘()"(‘gt“ and 14 smaller collewes. .
In at least 13 of the lavger engineering colleges curricula are offered
whith inclide an option in highway engincering. These options
usually consist’ of from two to five Sllb](‘(‘ta tfcntmg on spccxhc prob-.
lems of road const ruction. . .
The collog% of engincering are working out the problems of hlgb
way engineering from fourtdifferent standpolnts: First, by means of
the rogulnr fk’r-year civil engineering curricula lendmg_to the de-
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gree of bachelor of science. Second, by meuns of the short, special,
and extension courses which may vary in length from a few days or
weeks to two-year courses in which road building is given practical
consideration. These coursesattract the more advanced type of farmer
and young men of-the rural districts who are,not prepared to.carry
on collegiate work  These courses ure caleulated to give in the ~hort-
est time possible the rudiments of highway construction and repair,
and later serve to stimulate § sentiment in favor of high-grade roal
construction in the counties and districts from which these men
come. 7'hird, by mutual cooperation of State an(]'('mmty highway
departments in using the testing laboratories in' the gngincering
colleges and engingering experiment stations. Fourth, by means of
graduate work and research in highway engineering problems. q

-

TYPICAL HIGHWAY ENGINEERING CURRICULA,

The typical hichway engineering curricula of to-day are com.
wosed of a suitable grouping of foundation and supporting shbjects
in the humanities and the pure sciences, combined ‘with a larger
grouping of engineering or technical subjects. An interesting four-
year civil engineeringaurriculum recently elaborated is that of the
new school of engineering of Harvard University.  About 35 per cent
of the entire curriculum is devoted to the following foundation and
supporting subjects : One vear of college English, two vears of higlier
mathematics, one year each in chemistrye~physics, and geology, and '
one year in an additional science, one year in business administration
and accounting; two vears’ work in a modern foreign langugagze is re-
quired if the student has not made it a part of his preparatory work,
Over 50 per cent is preseribed in the usual civil engineering courses,
and 2 per cent is required in specifie highway construction courses. A
little ‘gver 12 per cent of the curriculum is devoted to elective sub-
jeots. C

The curriculum in civil engincering of the Oregon State Agricul- -
tural College is typical of the curricula of a number of the leading
State-supported colleges of enginecring.” 1t differs from the Harvard
curriculunr as follows: The requiremenits in foundation and sup-
porting subjects are 39 per cent, or b.per cent greater than at Harvard,
but this includes the addition of military training, gymnasium, and s
brief course in library practice. Cemséqifently, the relative propor
tion of the foundation and supperting subjects are essentially on s
par-with that of Harvard. Sixty-one per cent is prescribed in the
usual civil engineering subjects, but this includes an option which
may be chosen in highway engineering to the extent of three courses.

7 in addition to the regular course in roads-and pavements All these
_ courses amount to nearly I1 per cent of the entire curriculum.

-
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A few colleges of engincering, which offer options in highway
engineering, require two years‘of modern languages, usually French
or German, but the larger proportion do not require these subjects. «
The subjects of economics, business administration, and contracts and
specifications are included in the majority of curricula, inasmuch as .*
the civil and highway engineer must be equipped to deal intelligently
with the business aspects of his profession. From the evidence which
the Bureau of Kducation has received, the present trend of practice in
collwes of engineering is not to encourage a large de"rea of specmlx-
zation in the civil engineering curriculum.

SHORT, SPECIAL, AND EXTENSION COURSES IN ROAD CONSTRUCTION,

i

Typical among the institutions which offer short and special
course~ in road making are the following: The University of West
Virginia, which holds a four-day conference of all_State road offi-
cials. followed by a three- -day school for gencral instruction. Ex-
tension schools of two and three davs’ length are held at convenient
centers in different parts of the State. These courses are open to
all who ave interested in good roads, regardless of-college entrance
requirements or previous experience. Tlie Um\ ersity of Tennessee-
offers a short winter course for highwav en"meexs which lasts six
weeks.  The last two Javs of the short course is devoted to an
annnal conference of road oflicials. . On“this occasion all persons
interested in any kind of highway work are invited to attend. The
University of Georgia “ good roads department” is organized to
give direct instruction and field ‘assistance throughout the State.
Special courses of instruction are offered at the university, chiefly
for the henefit of county officials and other mature spectal students.
. Magland State \gncultnml (‘ol]mro offers an olomnnt.u‘v course
in the loeation, construction, and maintenahee of county roads and
bridges: thix is a part of the two-year course in mechanic arts.
Many other similag examples might be given, but these are sufficient
for éur purpose. Furthermore, in excellent opportunity is open to
our publie high schools, both rurafand urban, to teach the rudiments
of the economics of highway transportation in opder that the grow-
ing generation of young men and women may anderstand th# rela-
tion of good roads to nutional prosperity.

COOPERATION WITH TIIE STATE,

Owing to.the lack of proper f-militi(\s, the State highway depart-
ments and commissions have in many instances been (rhllgod to ob+
tain the t-oopcrntlon of a number of the leading State universities:
‘and colleges In working out the practlcal pnoblems and tests called

e %
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for in the highwn ¥ construction work in the States. At present there
are at least 10 institutions whose laboratories are used in testing
road material for the States in which they are situated. These insyh\-
tutions are Towa Stute College, Georgia Polytechnic Institute, Uni-
versity of Tdaho, Kansas State Agricultural College, University of
Kentucky, University of Maine, University of Michigan, University
of Minnesota, University of Missouri, University of Nevada, and '
Ohio State University. This cooperation has enabled a great many |
students to come in contact with the practical work of the highway |
departments of the different States,

RESEARCH IN HIGHWAY ENGINEERING. }

In the future our larger engincering colleges wiH pl#y a much |
greater part in highway engineering and construction than in the
past, owing to the increased demand for research work in the vari.
ous branches of highway construction. In recent years some very
important experiments in highway engineering have been car’
out by our State universities which have proved to be of great fini¥,.
cinl value to the States and to the Nation. In view of the extensive
road-building program which is-now going into effect, the organiza-
tion and execution of a well-coordinated plan of highway engineering
research will be of first importance.  With this in mind, the divi-
sion of engincering of the National Research Council js planning to
distribute to the various higher engineering institutions rescarc)
problems in highway engincering which must be solved in the near.
future. We pay tl_lcreforeﬂgect that the universities of the country

will make useful contributiofwto the program of road building, and
instead of a few scattered expériments with more or less duplication
of effort, systematic research will now be undertaken.

Alrcady a number of leading engineering schools havg ample
fadilities for carrying on first-class gradunte work in highway engi-
neering leading to the master’s and the doctor’: degrées,

B

NIAUWAY TRANSPORTATION ENGINEERING EDUCATION,

the engincering colleges is that of preparing highway transport ex-
perts.  Granted that our highway engincers will prepare suitable
roads for the growing number of automobiles and motor trucks,
the great question, the final cause of all our efforts, is the planning
of an autombtive transportation program commensurate ‘with - the
rapidly growing”needs of this country. The continued expansion
of internal confinerce which has been so marked since the ‘war is

demanding an output of motor trucks and automobiles that will -

Perhaps the more difficult of the two complicated problems f:nc\i‘ngv

-
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‘reate a volume as well as vanety of traffic and the consequent,
nomic problems which cun not be solved by the novice.

At least 12 colieges und universitics of importance are giving
attention to the subject of' transportation, and especmlly in the field
pert'unulg to railroads.. Full four-year gurricula in railroad trans-
portation are offered by the” University of Illinois and the Wharton

School of Lommblce and Finance of the University of ,Pennsyl-
yania.  Little has been attempted in Lizhway transport educatlon
However, if-is dye in large measure to the leadership of Prof. Arthur
i1, Blanchard, form( rly of Columbia University and now rropfessor
of highway engieering and highway transport of the Umvers1ty of
Michigan, that highway tmnsport.xtlon education is commencmg to*
lg re(o"m/.ed as one of the comipg engineering specialties of im-
portance.

- Jhe help which Lhc colleges and umwrsltws’ of the Umtcd States

- are giving in preparing men td meet these vital needs of the country

places the Nation, the stnto« and mdmduals under great obligations
to.ouir colleges for llm services they can render, and at the same time
there is.placed upon'these ibstitutions an important responsibility
which they alone can perform.
10843 —81—-4 o
U .
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THE CONFERENCE COMMITTEE ON HIGHWAY ENGI
: NEERIN(x EDUCATION.

o e
MEMBERS OfF THE COMMI'TTEB,

Chairman: Thomas H. MacDanald. chief of the Bureay of Public Roads Uplte
States Department of Acsriculture, ’

Seeretary: W. K. Hatt, head of the Schonl of ngiteering, Purdue U niversity

<P, §t. John Wi, elicf engineer, Burcan of Publie Roads, Wi hington, b ¢

T. Warren Allen, gendal inspector, Burvan of PubMe gnl<, W asbington, D.C

E. 1. James, as<istant ehief engineer, e au of Pablie Rouds, Washinsion, D.C

Paul D. Sargent, chief ln hway enyg finpor of Maine, presudent of  Awerica:
Assoclatlon of M.l(-* i 'h\\'n ficials, Augusta, Me,

W. G. I1oyt, d\\l\l{lhl chief, water resources hranch, Geological Survey, Wyst.
Ingtoun, D. C.

Lieut. Col. J. M. Ritchle, Motor Transport Corps, United States Army,

A.N. Johnson. consulting engineer. Portland Coment Association, ¢ Wieagn, T

H. G. Shirley, secretagy and tn.mmr, Federal Highway Council, Washingtos
D: C.

Charles E. I‘on {s. deav of the School of Engineering, University of lcnnew».'
Knoxville, 'J.‘elm

Hector J. Hughes, professor of bighway engineering, Hurmrd Engineeris;

* School, Harvard University, Cambridge, Mass,

C.J Tilabn professor of engineering mec hanick, Sheflield S«_-h‘ntlﬁc School, Tal

© Univetsity, New Haven, Conn, =0i5

-R. H. B Begg, professor of civil eugineering, Virginla Dolytechnic Institute.

Blapk\hu:g Va. .
John R Lapham, assistant professor of civil ongnu-(‘rmg, (,ellcgc of i sinchriug,
G«-orge \\'ushinz,tou University, Washington, D. ‘C,

EDUCATIONAL SUBCOMMITTER,

W. K, Hutt, sceretary,
Hector 1. Hughes, associute,
C. J. Tilgen, associate, 4

PROGRAM, - °

L

1. Personnel needs.of the districts under the supervision: of the Burean of

Public Roads: )
(a) Avallable supply and future requirements indicated hy detinite per-
centages. Tosses due to-deaths and resignations. The Increase is
! the ‘amount of work to be done, Y
(d) thﬂxld vermnnent advisory hoatd attempt.a contral, of the hlghwu|
'englneor supply through llmnull’on of students pormltt,ed to take t |
‘highway engineering. course when there 13\ an oversupply or to I

‘duce’ students to take such a course when tho supply is insufficlent.
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% Dmios of highway englneers°
(v) Commissiouer, director, or ohlef of Fedeml State, county. town, or
city hlghway department, bureau, or board.
19) Chief engineer of one such highwiy bodies.
(c) Assistunt chief engineer or mewmber of chief engineer's staff,
1) Division. or district engineer.
t¢) Resldent engineer.
¢/} Chief of party, transitman, levelman, rodmay, or draftsman,
tu) Bridge engincer or bridge engineer ussistantis.
(i) Chemist, testing' engineer, geologist. ,
(1) Econoinist, research engineer. - .
An egtruct frow the report of the Congressionul Reclassification Commission
vods it ached for referente.
3 Ll nlrm for bizhway engineers:
t) Full 'r.nlod school and high-school work and a ('ollogo unde rgruduuto
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\
[

L)

of undergraduite course suggested? .
. (b) Shiould the first two years of "the college course he purely a clvll-
engineering course. with the highway engincering subjects confined

what proportiou of the third and fourth years should be in highway
engluecering, what subjects coch vear, and the-mmlher of hours?,

(¢) How much highway transport work should be given to an under
gradugge elécting highway engineering, in what years, what suhjects
each year, and the number of hours?

() Should there he an attempt to secure as a part of the cnmnlete college
conrse praclical experience gluring sunmmer vacutions Yy arrange-
ment with preanizations doing hl;.lmny design, coustructlon, and
maintenance?

/) Postgraduate course -of what it should counsist, number of yenrs re-
quired to complete the course, months during the year suggested for
the course, and hours In each year.

A )

+ THE PURPOSE OF THIS SECTION.

The question discussed by the Section on Highway Engineering
was: . . ' : .
How shall a supply of trained men be secured for highway engi-*
neering from graduates of enginceting colleges and through short
courses and graduate courses? What cooperation may be secured
between the State highway commission and the colleges to make use
of the facilities of both organizativns in reciprocal servicel

hlhhway enginecrs. what studies of the curriculum will be most ‘use-
ful in training.menefor such services§ .
-The discussion, therefore, followed the following lines:

>

* A, Needs of persotuel: 5
R {1) Number of men nee(led each year for hlghway orgam
‘% . gations.

(2) Supply of trmned men’ from colleges.

(3) (,ontrol of supply of t.ramed men.

course or four yearg, leading to what degree?  1e any other length

to thie third and fourth years of a civilengineering course? If so,”

(e) Research work for the highwng engineer undergraduste. ’ "'~ :

Having defined the character of the service-to be rendered by ‘

o
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B. Duties of highway enginecrs:
(1) Specification of duties.
(2) Salaries.
C. Education of highway engincers:-
(1) Edutation of highway engincers.
(2) Relationof colleges to highway organizations. -
(4) Postgraduate courses. .

"ABSTRACT OF DISCUSSION,

The discussion may be abstracted .as follows:

A. The nceds of personnel.

From the data submitted it appeared that the need of trained ligh.
way engineers, inspectors, ete., far exceeds the supply now availidie
An annual increment of 1,100 graduates is needed, whereas the sup-
ply of civil engineers of graduates of all branches is only approxi-.
mately this number. The suggestion was made that some central
body should supply infarmation to the colleges of the opportunitie:
and openings in highway engincering, so that the senior cluss miglt
intelligently dispose of themselves.

.

B. Duties of highway engincers.

The spetifications for the job and for the quilification of men to
perform the duties and discharge the responsibilities attached tor
the job were recited; the stale of salaries now paid and proposei
to be paid. It appeared that the:latter were not large ennugh to
compete with industrial opportuhities. The difference might le

* overcome by creating ideals of public service. L
. . L

~C. Education of highway engineers.

The reintivc importance of fundamentals and special applications.
in cdycation was disfussed. The need for studies other than of
technology to preparewn man for administration and for citizenship
was emphasized.  The situation in the colleges, which are struguling
under an overload, with a-diminished teaching forve which is cém-
peted for by the industrics, was forcibly described and the necessity
of public support of these ffistitutions st rongly stressed., A

The nced for connecting up the colleges with the highway commis.
sib‘. for reciprocal service was also emphasized. )

The difficulty of synchronizing the college program with the con-
struction period was noted. The summer employment of students in
gervices of increasing importance inssucceeding vacations was sug-
gested os a valuable means of truining, especially if it were related
to the term instruction. The residence of the technicnl staff of the
cothmissions at the iniversity for shert periods, and the* formation

) : - ) v
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of classes for further study at the headquarters of the commission
were suggested as additional means of training. *

Research by undergraduates seemed to the conference to be limited
to short problems, which, however, might be a part of a general field,
apportioned by a central body. Training in research methods and
the gencration of the spirit of research amonyg undergraduates was
more iportant than the particular results.

.

- Proceedings of the Conference Committee on Highway Engi-
neering. .

CRAIRMAN: THOMAR H. MacDaNALD.
(A) NEEDS OF PERSQ-NNEL IN HIGHWAY ORGANIZATIONS. .

(1) Necds of highway organizations in personnel,
Mr. MacDoxawn, The first subject is assigned to Capt. Wilson—
Personnel needs by Bureau of Public Roads districts.
Capt. Wilson read figures from a table prepared from data received
from 30 State highway departments, as cited in Mr. MacDonald’s
" paper.  (See p. 33.) Thesedata showed that a total of 312 engineers
were employed by the Bureau of Public Roads at Washington and in
the field. Thirty-six States reported 3,939 engincering employees
and 2628 additional in county and other organizations, or 5667 total,

The peveentage of the several grades are: .
Per cent,
"1 Above division engineer or similar grades. ... ____. - &
2. Division .chgineer or similar [ T L 12 R
3. Resldent -engineers or similar gradeSe oo _______ 26
4. Grade below resident engleger. oo ______________________ 51’
5. Urwlﬂssiﬁcd----_-----_-_y_- ........................... 6
Total.._ —— A 100 -

It was estimated that the needs of the next decade wotild be from
9t 12 per cent per yedr, but that the' per cent is probably far short
of the actual number that will be required as the standards of the

- counties continne to be raised and as the maintenance is placed more
and more under technical dircction.

As further indications of future néeds, the paper by Mr. Mac-
Donald quotes the following data : ' '

- Total mpcndi‘rqrc for high u-ayé, by years, in the United States., ¢
Year, . . N Total.

MG o . L S, $272, 634,418
1917 _ .. P e P N [ 219,915,832

o
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Because of the industrial and transportation situation it is prob.
able that only 50 per cent of the aniount avmlahk for 1920 can be
spent. . :

The extension of en"meorm" control of expendltmo .nul netasel
need for engincering hevond the proportion of money availal-lo is
shown in the following data: The per cent of construction funds ¢y
pende(l under the control of trnined engineers for the vear 1916 wa. |
27 per cent; 1917, 35 per cent; 1918, 41 per cent; 1919, 46 per cent:

- 1920, 81 per cent.

Maintenance of hizhwayk by or"umzatmns opex‘\teil by enginver.
~also demands a supply of trained men. Of the total miles of brigh

vays, the State highway departments maintained 3 per cent in 1111§:

7.3 per cent in 1917z K1 per cent in 1918, The field of maintenance

. isof increasing importance. )

A N, JonNan\' Did the figures given in your paper t-xl\c into ac
count deaths, resignations, etc.?

Capt. WiLsox. Yes. In the lefters sent to the State highway de.
partments the following sentenge was inchuded : # It should be bore
in mind that the need will be caused by deaths and resignation-. =
well as increase in-the amount of work to Le done.”

Mr. Hovrr. The United States Geological Survey finds tht the
turnover to keep up the normal is somewlhere around 20 per cent.

M. Beda. . Has thiere Leen any attempt to find out whether tie
shorm"o is e to shortage of engineers or to salaries? )

Capt.- Wirsox. Both. T we paid higher salaries we could st men,
although the number of Irighda v engineers is linnted. The amonn
of work has inereased very much more rapidly than the opportur: iy

" to train the men. A quarter’of a million dolars was spent-in 14i¢,

and there is three times that amonnt to spend this year, and thre

[ times theamountof work to be done, ¥ ery few men have been "ull*,,

- into highway engingering during the last three ve: TS, :

CHAmMAN. Thave atotal of approxin itely 6.000 men reporte:d em.
ployed by the 30 State highw: ay dop.nlnwnts That is an average of

200 to the State. At that rateé 48 States woull employ 9,600 en.

These are men who shonkd have engineeriffy training and db not in.

clude some of the lower pmnmm The annual needs would he I

per cent of 9.600 or 960 engrinéers.  1f our Nunu(os are correct, when

the’ present  freshmen Cluss grudnates there will he. qpproxlnntel\

5500 engineers graduating.  The needs Jor highway engineers will

o *qurc uppr«nuqatcb 20 per cent of the entive numben of engmeer

'+ -ing gradutes,

- Mr. Sumeiy. So far as I can soc. the lmportance of Hwhwav engi

~" " neering has nat heen impressed upon the educators us’lt shmn]d be.

g 'The demands in the pust wkll smk mto mslgmﬁcance 1tn comparlson
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with what they.will be in the future. Highway construction is going
to increase and .increase. “Many new problems in research are com-
ing up. Therefore there is no speculation.in training as many men
as cun be sceured.

(2) Supply of trained highway engineers.

Chamemax. What is the estimate of the number of engineering
sraduates that are civil engineers ! :

Dr. Huenrs. About 20 to 25 per cent graduate in civil engineeriny
now,

Prof. HaTr. About 20 to 25 per cent, ’

Prof. Tipex. Rather high: I think under 20 per cent. The me-
rhianicals and electricals have been running rather higher.

Cnamstan. At the rate of 20 per cenit rate there would be approxi-
mately 1000 or 1,100 graduates in civil engincering. 1f these esti-
maies are at all eorreet, this number would just meet the requirements
of the State highway dep.ntnn nts, provided ever@man went into the
hiehway work.

Prof. Harr. The mmln'ntos in civil engineering from Purdue Uni-
versity have entered highway engingering work as follows: 1913, 8
per cent: 101408 per cent; 1915, 123 per eent: 1916, 10 per cent; 1917,

19 per cent: 1918, 21 per cent: 1919, 26 per cent : 1920, 23 per cent.

In motor-trunsport work from the school of mechanical engincer-
ing, inchiding the manufacture nf automaobiles, sales. maintenance,
research: 1916, 13 per cent; 1917, 21 per cent; 1918; 38 per cent ; 1919,
20 percent; 1920, 38 per cent.

Thix year the ‘balance has heen disturhed, because it is the firste
time the mnnnfxclmmg concerns. have l»oen canvassmg civil engi-
neering seniors for employmont in manufacturing, mainly with a
view t,o sales enulncenng For m».t'm(‘c- one company manufacturlng
road machinery is paving $150 to "~l( » a month te our seniors to go
into its factnn aud the highway commission is paying $125. ‘It is
difticult to percum](' seniors to enter tho latter.

Chamman. What is the average per cent that mlght be counted
on {0 o into the highw: ay work?

~ Prof. Harr, Tt is difficwlt to predict the quuntuty The springs of
action moving our students are diflicult to determine. - They lie back
in the high ‘.dmu]\ and magazine lltcrnlmo, and stmlent boarding
houses,

Dr. Huonrs. Un(- of the ﬂprmm is v(.ry clearly defined. In my
oflice, where all the work of nine different programs comes in, durmg

- the past week there have been 20 representatives of industrial firms,
electrical and mechanical chiefly, oﬂ’ermg the men $125% and $150,
Gnd, in one case.. $1m to-start, and one of*them offered $225 at the .
md of six anonths. The lnghway engmeers an_not be placed st >
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" such prices, and until something is done to make the highway work
attractive we are not going to attract civil engineers into this kind
of work. When the Harvard departments were working at the Mussa.

~chusetts Institute of Technology there was a regular highway pro.
gram which graduated a number of students, T have talked with-q .
‘number of them since. They wish they had not gone into highway
work. They say: “ We go into highway departments and they sive

~us work for the summer, and when January comes they do not need

[ - us; or we have to take a civil-service examination-to get a job.” That

is one of the real situations. In fact. that is what your chairman sail

this morning. It is a matter of inducements. o g% < |

(3) ('ontrol of «u;‘)él_l/ of kighway engincers. .
Cuamyan. Tf we have discussed the present need sufficiently to
fix some figures in our minds that are not very definite, but, perhaps,
estimate the requirements, we shall pass to the next topic: Should the
permanent advisory board attemipt a comtrol of supply of highwny
engineers through the limitation of students permitted tg take a
-highway-engineering course, when there ix an oversupply, and induc-
ing students to take such a course when the supply is insufficient 1 |
Prof. Hranes. There is probably no more important problemn at |
the present time in the schools of this eountty, technical and other.
’wisc, than to find some~intelligent means for fitting men to place:.
I don’t see how that can be done for highway engineers until we find
'some way of doing it for all sorts of engineers.  If sufficient in-
ducements were made in the positions whicl are open to eivil en-
gineers, it would be a very simple matter to divert men to the high.
way work, say, at the beginning of their senior year. The plices
open to them now are not attractive as compared to the' places whicl
they. can get immediately in particular industries or regular en.
gineering work. Telephone companiesare taking electrical vr{ginoors.
starting at $150 a month. ) RS , ' )
There is another phase that is even more important. T have been
told by some young men that' a good man, afier having been, for
example, an. engineer for some time in an electrical company, has
“u very good chance to get into some of the executive departments.
I do not see that we have very much to offer men in Lighway en.
ginecring departments beyond strictly technical places; so that,
there is not the*advantage, which many students look upon ns a
very important one—that «of getting into highly paid- executive
positions. , Therg, ought to be something doue to make tliose induce.
ments. For example: The textile industries of New-England up} -
to date-have had very few trained mien. They will take ull thef
men we will s them, and are willing to train them at their ewn
.expense. At the end of five years the men are likely to have $10,
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or $15.000 jobs open to them. We have not got those jobs for high-
way engineers. If they go into the contracting business they may
expect such compensation.. . L . .

One thing can be done. There ought to be some agency which
will keep the schools informed of opportunities in highway engineer-
ing. In New England we learn of the opportunities in New York
State and in the United States Government, but nothing of what
is open in- IMinois.  If the schools had systematic information;
gathered together from all over the country, of what jobs are open
and how to get those jobs. it would materially help “in inducing a
man to pursie hiﬁhw:ny engineering as a future profession. " The
seal tronble is lack of inducement. '

Mr. Hoyr, The welfare of the individual student must be con-
ailted. The industrial conditions which pr?:vnil at the time a fresh- .

man graduates will be very uncertain.  Ie should have 8 broad

three yeats" engineering education,*and at the end of three years.
“he'will be able to branch ot into a specialty.” If some opening could

be established whereby theocodleges conld be informed of the de-
mands in various lickls, the men of the senjor ¢luss. in consultation
aith the professors, conld switeh from one field 4 another.

Prof. Tupex. T should like 1o ask just how an advisory board
anld éontrol the highway engineering supply 2 * What would be the
lasic arganization of such a board!? .

Coamyax. This same question is troubling the chairman. . This
was not my question: it was Prof. Huglies’s question.

-, Prof. TwneN. An‘important point to consider in ' this matter of
L asv attempt. to control is the dag of supply behind the nced under

the present system. For instanee, if there:4§ a strong demand one
vear: for gradpates in ln(wlmnic’_‘enginvr-ring, that becomes ap-
parent not only to the senior class but to the students in the lower

*chasses of the schogl who are just paking the decision as to which
lineg. civil, electrieal, mechapical, or chiemical, they are going into.

A sudden inerease in the dewmiand for chemical engincers this year
iegoing (o have igs effect in inducing a number of freshmen, sopho-
wores, «or juniors into choosing that line of work, and these men

Jeome up as availahle reaterinl three years or two years or a year

later. At that time the industrial deniand may be partially met
aid tiere 1s nt the same time tlw'm‘ersupp]y from the schools. That
particular phase of the time factor, it scems to’me, would be an
importantone. - o o '
Prof. Huenes. 1t is the whole question,and, of course, one way to
heip this is to avoid a choice any earlier than necessary, but it is

- wider than that. I do not 'see how you can do it until you can
fin & far more intelligent basis than we now have for adapting mJﬂ" e
to-the )\;otkfo‘x'n\\*hi_ch,g;gy are suited. aind tra_iping thgﬁm for.it. /. .-

s ~
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.
* Prof. Tuoex. Fluctuations in the demand are going to occur gt
much shorter intervals than the four-year curriculum.

A NU Jonxson. While many of the industries to-day, in the need.

“of the hour which is very pressing, do not hesitate to offer these
rather farge inducemeyts, is it not a fact that a very large percent.
agre of industries,"d compared with public work, go in peaks and
drops?  The, first induccment is to get graduates in. Then
is no assurance how long they are going to stay.  Thus i
may happen that' in a year or two hence, when there is no de
mand, these men may be thrown out in the world. and, bec use e
drop in industria} conditions tay last for a fow years, they may
- be thrown out not for the winter months but' for. two or three years
On the other haud, mos of this public work is far more stalile ap)
is not all subject to the fluctuations that the industrial situation i
subject to, and there is more of a reasonable apportunity for perma.
nency in the career, which, T think. can very well be brought ont ani
shonbd be brought out. 1 am not by any means arguing that the
pr;‘.«.nl inducenicntswailaries are anywhere Bear suflivient.

P'rof. Hucnes, There is another <ide to what M. Johnson save, 1
think iudustrial conditions have very materially changed, Waih the
shortage of kabor there is a.very much increased demand for Jerina:
nent positions for trdined men in the industries.  For instance, the
great textile industries of New England have almost no Gafied
. scientific men. They ure gotting to need them more and more, Witk

the shortage of labon the problem of production is increasing i i
portance.. 1 believe, myself, from a recent study. that there is going
to be a permanent demand in the industries for these men,

- Mv. Smimey. The turnover that has taken” place in the highwar
engineering has heen a groat deal more rapid than in any industries
Two and three-quarters years is the average life of office of an engi-
necr commissioner. | Certain States have civil-service laws which only

< allow voters and residents to get in under civil-serviee laws,  That'is
going to operate against any plan you-may have to qualify men for
this -pecific work.  Those men, regardless of how well qualified they

- . are,’will not be available for that State,

ge
.

(B) DUTIES OF HIGHWAY ENGINEERS. -

Chiviryan, It seems to me that a part of the question concerniog
the opporypities: for engineens, particularly for exccutive positions,
'might bemssed under the next topic—Duties of highway engi
neers. The committee has outlined 4 discussion, based pn the differ-
ent grades of engineers that exist in-the different departments, but it
seems fo me that a somewhat more lagical division is that made by

* the Reclissification Comumission into certain groups——the five profes-

0 R . o . e e
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sinnal and two subprofessional groups. If it were. possible to recog-
nize cartain classes or grades of engineers and secure a definition of
their duties, one leading (lue(tly to the next higher, as in the pro-
pusitl in the Governiment serviee, that would open to the students the
steps of advancement that lead to the hlghor positions. If such a
'];I s were generally adopted, not only in the Federal Government,
byt in the Rtate dcp.lrtm(-ntn us a whole, would n.t the en-rmeenng

in-tructors be able to suy to the students: “ Here's your line of publfe”
arvie c:"

Hu\T The pmpuscd classification of the conmeswonnl com-
r :
pittee s as follows

Pviiaci trose RErory oF CONGRESSIONAL DIECLASSIFICATION COMMISSION (¥or *
LotcatioNar CoNFERENCE, May 14 AND 1, 1020},
/
CJUNIOR ENGINEERING A,
|

- P . .
' . Nprcdfiealions of ¢ lgss,

0 .
frdieg- Under imme e supervision, to perform missolgneons subonrlinate
wee o i the Tahoratory, otlice ae dichh or any hranel of vuzineering,

Easmphes: Setting-up appiritus naking simgpde chzileering computations;
vetapiling field data or laboratory notes: fifing and indeNing maps, phos, and
nitebooks D preparing samples ;. caring for instroments in e tield or luboratory ;
“wething as rodman, ehainman, or tracer: nmkim: hlue prints.

e el :,/u/ll'mv oo sehoanl w]u'ulum v goml heatth,

I'vomulivn, —Tiw civil engineering aid,

’ \
CUPYINT DRAVTRMAN, : : .
Sycci{h-aliun of class,

Iml!r'c-»-l ndor Immediate supervicon, o make tracings from orlginal draw- |

gy prepured by others; il o perform mN ellancous, routine work in a draft-
ing roon, . .

Foavamples: Making simple tracings: copying datu; tiling snd fndexing under
supervision; letterlng ;. making simple draswings and diugrams; m
m-n ctions en printed churts. )

‘Gualifivations—Training equivalent to that represented by crudu.m" {pom

hizh schiool 5 khowledge of the use of-drawing lmuuuuuts, and ability to u~e‘

et neatly, 0 C ] . .
romotion.—To ¢ivil engitncering draﬂsm'\n. v ) - ,
. - 5
. N CIVII. KNGINERRING AID, 0
’ G ',-‘ ° e
= ) Sm‘ciﬁcalinna of clngs,

.
a -

Dul{n.w—'l‘u porfnrm under iintedinte supervision mlnor technleal Work 1
any bruucha{ civil englneering; and to.perform relnted work as required. -

lxumplw Muking measurements and estimates Ip the field; acting as re- .
corder or computer ln labornto\‘y. ﬂeld or omce. opcratmg and caring for sum

: Y
-~ =
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" tn hydrographle, gewdetic, and astronomic parties.

- ot ‘con_ﬁtrgctlon of minor t_nlgb\‘v\ny. engineerlng work; to_glay.'o_u't .&nd develop
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veylug fostruments; computing data for reports of -records; plotting notes and
mups ; preparing worklug drawings where design i8 furnished.

Qualifications—Training equivalent to that represented by graduation from

" high school ; not less ‘than two years' experlence,in engineering work; fumil.

iarlty with the use of the slide rule; and ability to do lettering and dfafting,
und to muke simple cogineering computations. S o

Promotion.—From junlor cnéincerin;; uld to Jjunior civil enginver,
-
‘e

. . CIVIL ENGINEERING ORAFTSMAN,

.

Npecifications of class,

Dutics.—To perform under Inunediate supervision routine drafting work i |
connection with the breparytion of plups for eivil englueering projects; und 1o
perform related work as required. . -a ‘

Examples: Muking trucings from original drawi
mioor fmportance; filing und indexing druwing
revising. ! ]

Qualifications.—'raining coqnPalent to 1hnt vepresetited by graduation tron
high school; not less than two yenrs' expericnee in engineering drafting woel;
atie abiliny to letter and to wake siniple ealculations,

Lrowation.--From copyist drafismun to Junior ¢ivil engineer,

. . .

miaking drawings of
tering, mmy/uiing,'niml '

-

JUNIOR CIViL. ENGINEER,
+

Specifications of ¢luss, '
3 i .
o

; l)uljm.-— Under fmnwediate supervision, to perform rnntlne‘m;r\'o_\-!\nz, come-
puting, drafting, und, ingpecting, on survey. construetion, or viduution work,
und to perform related work as required, .
'Exumples: Surveying with trausit or 10\'el.;- using  ureusuring devices ror
stream gauging; Inspecting structures durlug constraction and after cotnpie.
ton; assisting In laboratory tests of strocturnt nmlori:ils‘; breparing clints
for statfstical and:engineering datn ; luyirfg down lines for buitding founda.
“tions; drawlng and tracing plang; making pluns ; whie sSUrveys; (h-.\'ulohinu i)
druwing detulls of maps awil charts; letterjng ; glving Hnes and grades tor

highway construction ; Keeplng cost data ; serving us boat oflicer or 8% assistunt

Qualifications,—Training cquivalent to that vepresented by graduution with
‘o degree from an Institution of vecognized standing; with major ‘work in on.
gincering, prefevably in ri.\-ll_i-n;:lnwrln;:. : : :

' Promotion.-~=From civil engineering alll, civil engincering draftsmun, to as-
“sistant highway engincer. =" 7 4

. ' ABSISFANT HIGHWAY ENGINEER, .

" Sperifications of class. .|

Duticr—Under fpecific adminlstrative and technleat dircctfon, to he'In re- '

Bponsible chirge %f o minor sulumu(m of a highway vngl‘_ueering"orgunlzntlon; ]
to collect and complie data r«‘n; specific ttems of highway, engineering studies;
“to take tmmediate charge of fleld survey projects In, or the deslgm, inspectfon,
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work from specificietions, and to supervise the work of a drafting or_computlng
force: to conduct specific tests or Investigatiens of apparatus, material, or
provgsses ; and to perform reluted work as required,

Examples: Making survey® for the purpose of securing dnta for highway
construetion ; muking and Teviewing pluns, specifications, and estimates for
highways; compiling data on. ;uu inspecting quarrles, gravel pits. and crush-
ing plants; superintending the nrintenance of experimentdl roads; assisting
in experiinentul reseireh und in the testing of mu'd mnterigls,

Qualificalions= ~Triining cquivalent to that répresented by graduatlon with
u degree from an institution of recognized slnndimf, with major work in civil
cugineering, preferably highway gngineering; not less than (wo years' experi-
enee inn bighway enginecering work in tield or oflice, proven technical knowledge
and proticiengy, T ' :
I'rumotion—Erom junior civil engineer to associate highway engincer;

ASSOCIATE HIGHWAY ENGINEER.
L]
* Specifications of class, ' “

Duties.~To perform one or more of the following functions under genernl ad- s
mitstrative and teebnical direetion: (1) To'be In responsible charge of an io-°
ternedinte subdivision of n Lighway engineering or anization; (2) w exerclse
independent engineering judgment and assmue responsibilitles [n studies and
computations wecessary in the preparation of repurts, estimates, or designs;
et havgdimmedlate churge of the construction, mntenance,.or operution of
mpreefant highwoy engineerlug works or projects ; -14) to dircet or perform lin-
prert.odt researches in highway engincering: and to perform other related work.

Examples: Making surveys and estimates In conection with highway con- -
Strnetiaa juvestigntlng and reporting onmethods of roaed construction ; testing
vl aterials; reviewing pluns, specifications, and estinates, and making
recommendations in regaed 1o then; assisting in Instailing improved methods
of State mannrement of highwass: laying out country systems of highways,

Qualifications—Tralning cquivalent to that represented by graduation with
i depree froe aninstitution of recognized standing, with major work in givil
enzitneeting, pyggferalily in hlghway engineering; not less than five years' general
engineering expericuce, ‘of wnich ut leost one year shall have been In the
{nu-«_-tlun or performance of Impm'tunt"high\\‘ny engineering work ; and super-
Visery or mdministrative ablility or a high degree of technieal skill.

U'rumotivn.—Lrow assistunt highwuy engincer to bighway (-n;,yﬁecr.'

- INGHWAY ENGINEER, 4 :
Specifications of class. o ’ e

Dulics.-~"To perform one or more of the followlng functions under genernl ad-
windstrative direction: (1 v have responsible charge of, And (o nitlite, and - -
exeeute policies for n major subdivision of a highway engineering orgunizution;

(2) to prcpm"c Tor final executive action, reports, ostinates, specifications, de- . _
signg, and data ; (8) to hinve churge of the construction, inspe('tlnn. m:ﬂnt'cnunce. S 4
and operation of highwany engineering works of major i?mmrtuil(‘e: (4) to con- , .
duet or.to direct major lnes of bighway engineéfing resenrch; (5) to furnish 2 &
_ for executive netlon, expert or eritieal adviee i bigbway euginecrifig works;
. projects, or pollcies: (8) to net ar spganl advisor on highway engineering

| _.broblems; and to yerformy other: reinted work,
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Qualifications.—Truining equivalent to that r('presvntgd by graduation with g
degree from an fnstitution of recognized standing, with major work in civit
englneering, preferably in highwiy engineering: not loss than eicht yearg genera)

~ g-n::lvmq"iug experience, of which ur least four years shall have beén in (le
direction or performance of important  highway engineering work: large
capareity and demonstruted abillity anid expericnee in the admind<tration of W eh
Wiy engineering work, )

Promotivi—-From assoclate highway engineer 10 senior highway engimoer,

BENIOR HIGHWAY ENGINFER
Sprcificatons of cluss,

Duties . To perform one or more of the fullowing funettpne: (1) Ta b,
chief wiministrative charge ofat highway engineering organization s or of .
maln division thereof. and te determbiue oF excente . seneral policies e the
Hanftations ivposed by law, regulations, or other fisod requirenents: 2 g
be responsible for roports, ostituntes, desivns, specitications, sl dikan, or fur”
the coustruciion, nyvintenanen, gl operition ol e highway engineey
proj‘ccts; (3 todirect or to perforin the st comprehensive resmareh’ I e o
way engineering projeets, policies, or valuations: amd o perform other reiatel
wark,

(,ﬁ/mli/iwalions.—'l‘r:nininz: wquivalent ro that vepresented by graduation witk
wodegeee from an fustitution of recoznized standine, with MU Work i i
engineering, preferabiy jir highway cugimeering: ol not less than 18y
seneral ehgineering v.\JH'Iil‘IIl';‘_ of whivly ut deost S vears shall bpve becn in
the diredion or performinee of important hlzhiway  engineeving work ey
“eharacter to Yive substantial evidence of engiticering kunowledge and wliitiny,
or of executive capacity, of the highest order, . )

Promotion,—Frow highway engineer to chief. )

)

. ¥ SCHIEF

Specifications of clags,
Dutics—T.xecutive and technicnl supervigion over work. | [
Qualifications.— Tralning equivalent to that represent v by gradugtion with
a degree from an jnstitutfon of recognized standing with major work i eivil
englneerlng ; extended professional expertence, of whicly st teast eich) vears
shall have been of a churacter fo gke substantinl evidence of knowlggge und
ability, and of executive mpxu-fly of the highest order, :

Promotion -—Fromn senior highway engineer. -
-
‘.

Mr. Hoyt, The busill ‘prin«'i’[)]e on which these principles wore
~worked up age, first, the kind of work involved; and, second, responsi-
bility attached thereto. An effort was made to havg thém so-general
that they would apply to any hraneh of engineering, _ €

For instance, in"the junior grade, which is the lpowest professional
grade, & man must have as n basic requirement a “college education
or'the equivalent in one of the lines of engincering. He would work -

supe

e,
o
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strated his ability to work indepengently or to supervise others. Then
he would be propnoted to the assisthnt grade, in which he would have
resposibility for independent work under véry general direction-and
also have responsllnhlﬁof supervising in a very limited way the work
of others. “The assistant grade is th.xt in which the rank and file,-about
50 per cent of(-n"lnunn-' employees, will have to work, and an effort
was made to fix the salary for that grade as high as’ possible, because
the chances of getting out of that grade into a higher class are rather
limited. - -
Ior promotion to the associate ginde there must be a demonstra-
tion of more ubility to do a higher grade of worl.” '
Going down to the lower grides there is a definite subdivision be-
tweenthe professional man and Lhc subprofessional man. The specifi-
“cations drawn up by the commission were primarily ndapted to the.
Government service in Washington. In studying these in connection-
with the Engineering Council, we found it necessary to catry the sub-
professional grade higher than the Reclassification Commission did.
Therefore we have overlapped. :
Now, this grade of snbprofessionul is the limit for the mam \\ho
, has not the educational qualifications to go Up into the higher grades
of eugincering work and design.  We propos to divide those two
gyles of men into such g subdivision or elassitication as would make
possible an equitable salary adjustmént in .accordance thix the
ro\ponmbxhtws of the position and the ability of the man to do the
worl, the two principal factors to be Yhken into account. Of course,
the higher up the fewer positions there are to fi}. y compara-
tively few men can ever reach the higher positions. so that salaries
must be provided sufficient to satisfy men in the iniermediate stages.
That has not been done:in tMe salary: adjustn.cnte.  The higher
“places pay much more in proportion than the intermediate places
in which most of the men are emploved This fuct has caused the
discontent among engineers and is responsible for the tendency .
toward umon%mﬁon which is quite 4 sentiaent: throughout the
country for some sort of an o‘rgam/anon to promote the interests of
the now unorganized men:- - .
Mr. MacDonaro., While the spemﬁcatlon that was ﬁnally adopted
by the Reclassification Connnittee goes at, the matter from a sllghtly :
different anglo, is it not general enough in its character to permit the” «
classification of all highway department employees under itg divi-
siont. Are these specifications not sufficiently exténded to clussnfy
. these men as far as' need be! We are nbt. p'u'tu,u]urly mterest,ed in-
the specific duties of the different classes of men? :
Mr. Hoxr. In that connection T think the committee should con- _
sider the addition of a highway subplofossnonnl grade. . There are”’
_only two subprofegsxonal glades desngned for persons m the: Wash:-
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ington service, There is a highway grade. which never goes into the
full professional work; the subprofessional, which is very impoitant
to the organization, including foremen, superintendents, and men
of that class. They are more or less artisans, or men who would
never go to the top. By additional study they may come up to the
professional grades. As a general proposition the committee would
do well to differentiate between the professional man and the sub-
professional man: These are two distinet flelds, and they 'need differ=
ent training. . a
" The CrarMaN. T have referred to these <pecifications because they
*. were arrived at after consideration of a rather wide variety ‘of serv-
ices and because it seems to me it would not be desirable to try to
limit grades too closely. The xequnemonts and duties of our In«rh
way engineers will change from year to year. and it seems to me that -
it is desirable to have a general classification, with their responsibil:
ities and duties fixed, rather than a specification of titles as Chief-
Engineemgor Resident Emzineer or Bridea Engineer, ete,
Mr. Hoyt has givenr an outline of the professional grades of en- =
gineering service as.outlined by the Reclassification Commission.
" Now tha# committee did not fix a salary for the senior grade, but
“for the engineer of second grude: for which the recommendations
range from $4,140 to $5,040. . : .
Salaries of highway Mgmeers —The following schedule shows the
comparison of 'salaries in the Bureau of Public Roads in 1919 as
compared with those.in: the various States and thosc recommen,led
by the Reclassification Committee, grouped under these™several
divisions: r

) »

i it e e e - et e ’

’ ¥
Burean  of = Publie
Koads, hoth oflice | Compansation in varf

Rocommended by re

ous Statas;! reclassi- | e
? . 3 ?,}’i‘.m?ﬁ;d .exclusive fication basist classificat fon.
Rank.
o - N :
© | Mini- | Aver- | Maxi- | Mini- { Aver- | Max!- | Mini- { Aver- | M.ixi-
mum. | age. | mum. | mum. | age. | mMum.|mum. | #ge mur

Senvior. . oo, . 54,500 | 4,50 | $4.500 | 85,000 | 87,150 I$10,000 [0
« Engineer, 2,500 | 3,641 | 4,000 2,80 4,3“)' 5,000 | 84,140 | $4,50 | & 040
* Associate. 2,2% | 2,65 | 3,240 | 2,200 [" 4,100 [ 6,000 | 3,240 | 3.540 | 3640
Assigtant ... 1,560 [ 2041 | 3,000 | 2100 285 3,300 240 (2700 | 300
Junior.. .. . e psl 200 0| LS L 3060 1,80f Loso| 2
Civilenginee T ud ............ rp-Al SO L) 1 &0 1,043 1 2,08 | 1, 2% 1,500 1, 8%
Junior mxzhwor qld .......... 40 T6T 1,08 45 1 - 015 1,500 K40 11,020 1,%0
COPYIt..vooeevrimnisoinges| S0 | 7600 080 ] 20 LN 1,080 | 1170 | 1980

A | N 4

'wfmwtra Wisconsin, New York, Delaware, Matyland, \ﬂ"hlmh Pennsylvania, Califonia,
Tc-\'u fowa, THinoi: Jndiana, New Jefsey Ohio—14 States,

From 'thoso it will be noted that in the 14 typlcal States having
well-organized highway departinents the salaries are higher than
those recommended. by the Reelassification Commission, and very
much hlgher than those nﬁ'w aid by the Bureau of Public Roads.

* . ‘ -

- -
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But even this schedule is lower than the recommendations of the
American Association of Engineers or the Engineering Council.
The recommendations of this association are shown in the following
sehedule: . A

.

Coinpehsation.
L3

Rank. * :
h - Minimum. | Maximum.

e e L[ _— A
0TS e T S R [ se,000| 815000
O Mg s os s T o kBT i TR e L8 e SIS e LS Te T S S AT S s S AN T T 4,000 *0N0
A SO T s o o)1, oo it M TSI T S T Ak 2T P b T TS TS AT T T 3,600 5,000
NS A Y o oo o154 b sl o 08 koo SN e SIS 00 [ Ry 554473575001 s 45 S S . 2,400 4,000
SO SR o ormnore s e e o i sl T e G e 2 I R S S R . 1, %00 2,400
/J  Encizecraid dralt<man. ... .. oL oo [ L R Bl T e e e B oo 1,%00 2,400
Tumerencineer aid.o...oooooLooL o f M Sih e e o S RS TSN Lo T 1,200 1,700
O A e o Rl 5 1,800 2,400

ST -

Prof. Hrenes. One of the big milling machine companies of which
[ know has quite a kagge group of men out of college a year, each of
whom 1s paid 84600 a year. If they are®out four or five years their
salary 1s $10,000 or $12,000. .

Cuarrmaxn. Mr. Allen, can you outline the divisions an the sched-
ule under topic 2, showing the different offices in a highway depart:
ment? That would give something of an outline to the representa-
tives of the colleges of the grades into which these different lmes of

. work would fall. \

Mr. ALLEN. (Reads from sclwdule) (See extract from report of

Congressional Reclassifigation (Emmlttec, p.59.) °
! Cunairman. Thedistrict engineers would fall into the second class.
Does that give any indication of the relative responsibility thece
engineers \mul(l carry? N

Prof. Hrenes. If the salaries in general available throughout the,
country for hichway engineers were raised to such a standard as
that;a la;'ve number of men would be available. There still remains
in my mmd what I have noticed in the minds of the students. ' When
they have reached that grade there i¢ nothing left to them except
a commissioner’s job. They don't feel that they have the future that
a big industry offers. -

Cuatryan. It was that statement that made me desire to bring out
this point. As a matter of fact the engineers in the departments to-
day are the men who are doing the executive work. The commis:
sioners many cases.are.acting more as an advisory or directory -
board rather than as an exccutive board. .

Prof. Huanes>T mean by commissioner a director.

Cuarman. I think you will #id, in the dities of the two higher
grades, and possibly the three higher grades, speciﬁc directory charge
over others. The men in these gxades have superwsory charge in re-

_10843°—21—5 :

.
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sponsible positions. You '\vill' see that a number of existing posi.

tions would fall into one of these grades, either 1, 2, or 3. .
. Prof. Hoanes. When it is realized that the big industries would

opportunity does not appeal to these ambitious men. ,

Prof. Harr. 1 think Prof. Mughts has struck the keynote here.
I have noticed for a number of years that students have been discon-
tented with purely technical work. A sales engineer gets KT,000 or'
$8,000 a year, and so -students are sceking entrance to the industries

“+ rather than to purdly technical [')ositiuh\s. A

Prof. Tiwnex. T do not think that-that question onght to be put
solely on a compensation badis. Inferest,in the work is a very large
factor. Of course a man must have a certain minimum salary. He
wants to have a reasonable outlook for the future but if it was only
money he was looking for our graduates would all go into phimbing
or’ bricklaying. )

Cuamyax. T think vou are right in that matter, Prof. Tilden, that
the’compensation can not be pecuniary entirely, but it 3@l hirve to be
sufficient so that a man can support himself and his family com.
fortably.- After that, is not the big problem to set up ideals of public
. service that will draw men into these positions?  Is not that the big
problem before this conference, trying to set up the ideals of prblie
service that will attract men and change the public sentifent that
apparently is all directed against the public service. In some coun-
trics ® man can belong to governmental and State service and waik
right up the street. In this country apparently it is necessury to take
to the alleys or by-roads. It ought to be permanent service and on
a graduated basis,

S (0) EDUC.-\_TION FOR HIGHWAY ENGINEERS.

Cramyan. While the committee an program has outlined our
work to cover the technical requirements here, I am not sure that that
is the big question. The third topic—Education for highway engi.

- neers—will be dpened by Mr. Ferris. )
Mr. Frgus. 1 believe most of us agree that there has been a tend.
- ency too far in specialization. * * * Hiéhwuy transport work
is also new to us except in a fow institutions,and with a few excep-
tions we are quite at sea. T can not pretend to answer any of the
‘questions set out. I am very anxious to know what thie decision of
this ¢onference may be. R Ce

based on a little ¢xperience of our own. My message isn the interest
. of the man who s-not 'working for a college degree at, all. Yqu can
*_mot.run‘an army without.a large number of.noncommiss'_ionéd officers,

o .’\

If I have anything of real value to offer to you gént_lzemen'. itis
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and you can not build highways without a lot of non¢ommissioned’
‘men. You spoke'this morning,Mr. Chairman, on the immediate need
of men to .o our work. “We can not wait four years. In Tennessee
we have adopted the following plan which grew out.of our short
courses of two or three days, or four or five days.

Our short course is a slack-season course. You generally hear sug-
cested that highway engineers are taken off the pay rolls in January
and February, the slack months. If not taken off the employer is
glad to find them willing to leave the pay rolls, so we have estal-
lished a winter short course of six weeks. We undertake to draw into
that course, not the college-trained man, but the man of experience

who is doing the work. As Mr. MacDonald said this morning, they
i dv put the thing 6ver.  We are not willing to throw out of employ-

ment the man now building highways, but would like to make him
a better highway builder.  The short course has doné much along
that line.  We give these men work in the laboratory, in the drafting
“rosm, i nathematics, in the dse of instruments, ‘adjust-ing and care
of intruments, and a strong course of lectures in highwawengineer-
ing and highway construction. We give elementary courses in me-
chanies.” We do not require them to take then. They have some
selection. The course has helped the counties and the highway de-
partinent to get hetter men. : .
Cuateyax: This topie will be discussed further by Prof. Tilden.
Prof. Tioex. This question, Mr. Chairman, is really one of con-
struction along lines in which T have been particularly interested and
in which most of us in edncational work are most vitally interested,
~ now, namely, the construction of the college curriculum. This is one
of the largest construction problems before engineers now. In trying
“to find some definite solution, it has been borne in"on me that we have
been building college curricula herctofore only in two dimensions.
We have so many Lonrs per week on one dimension and have so many -
weeks, 14 ina term, or four years in the other dimension; and in that
plan.bounded by those two linear dimensions, we have a certain topic
or a certain field. The miost important part, the most vital factor in
elucationg] value, in any course of study is in the third tlimension, the
dimension that builds i up,-which could be represented, perhaps,
more by the intangible factor, or the less precise and definite factor, N
of the personality of the tencher and the inspiration he is able to give
his students, secured by a teacher of intellectual training and léader- . -
ship. So that when we come to discuss how much highway trénsport -~
~work should be given to an'undergraduate, or the length of the under- . i
.£radyate course, those are questions which aie concerned in the two® .
dimensional aspects of the case. To use a rather extreme instance, IV, ™
. believe that:a man would be better fitted to build bridges, or gt least

}
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to learn how to build bridges, or to build highways or to handle g
executive job of any kind, if he had had a three-hour-a-week course iy
Greek under agman like Gildersleeve than he wonld if he had had

* morespecialized course under 1 man who had not the ingiration ang
power to bring out the inteHectual side as o real teacher has. 1 do ng
. Wunt to answer this question, Mr. Chairman, except in that way,

Therefore, how mueh highway transport work should be griven to
an undergraduate depends on how mucly real inspiration the teacher
can develop in the students. That is the -main thing, and it s the
thing we are far too apt to neglect. It becomes a very iniportan
question just now, wlen we are having so much trouble in wetting
teachers who aeable to hundle any of our courses. 1 should ke t.
leave the question with just that one idea angd give the rest of ny
time to those who will discuss it S

Mr. Hoyr. T believe the needs of highway work and the work o

“whiclr I am engaged—hydraulie. work—are bLetter filled by a
who had a gooil fundamental education without any specialization. |
At the end of Six months we can give a man more traihing than he
can get in' two vears in college training. The fashions in highway
building or other engineering work change about as fast as fashion
in women’s styles. .

Prof. Harr. Cne eminent feacher used to sdy tlmt a college curricu-
lum could not be standardized, because it was determined by the per-
sonality and training of the particular professors on the staff. In
his view, which agrees with Prof. Tilden’s view, a course was a vehi.

+cle by which a general end was attained. I think that this view i

" rather extreme. . 50

-Col. Rircme. T think the keynote has been struck. Take high-
way engineering.  Irom the military standpoint, it js my opinion
that it would be better to.have a man take fourdyears of a real engi-
neering edyc:ltionnl course thun a course in highway engineering.
If he wants to specialize, all right. Specialists Jo not have much of
a place in the Arnvy outside of Ordriance or Signal Corps. A man
may be building a bridge to-day, a warehouse to-morrow, or a sea wall-
“pext week, and when he gets in the zone of action he may be repair. <
o shell holes to-day and tiuilding wire entdnglements to-morrow.

So that.the field for specialists in military work is very limited.

There is one point 1 have 'noticed in the last 20 years of my ex-

~ perionce, and that is that very few gngincers have beon taught eco-

nomics, statistics, cost accounting, -¢tc. ‘I think that every coure

- should take this.intéy consideration in connection, with the develop:

- ment of the engineer, . So far as highway transport is toncerned, out-

side of maintenance, which requires mechanical ability, it is largely -

* one. of busiress administration, and also a knowledge-of -apcounting,
SRS - C Ty .

w

-

-




O

ERIC

Aruitoxt provided by Eic:

-~

PROCEEDINGS OF THE HIGHWAY CONFERENCE. T 69

§

N

being able to make traffic surveys, and how to dispatch vehicles. I
think it is largely one of business education rather than of technical
education. '

* Mr..MacDonarpo. Has it been your observation, Col. Ritchie, that
men with engineering training did better in the transport work than
men without that training? ) .

Col. Ritenmir. Absolutely. A man who is technically trained fits
more readily into any niche regardless of where he is, than a man who
is not so trained. ' ' .

Mr. SarcexT. It was my observation that all engincers, taken as a
group, have not had a broad enough training in the fundamentals—
[do not mean fundamentals of engineering, but the fundamentals the.
colonel spoke of, economics, business training, and the social side of
engineering ; that is to say, it has been my observation that they do
not hiave the, proper conception of the problem as a whole. Their
vision is too limited, is bound up and down by technical limitations.

Mr. MacDoxaw. Do you have difficulty, Mr. Sargent, in picking
ont 2 man to send into different parts of the State to talk before the
people when you have a difficult situation to be met ? C

Mr. SarcenT. Tcan't find them; Ican't do it myself.

Prof. 1Xatr. What the college does is to train men. The college
~student gets training, while te man in the field gets experience. The
sim of this trainibg is a mind that will think clearly and straight,
which can quickly,comprehend complicated situations;and analyze
. them to their eleme}lts, which assembles well-determined facts Refore ,

drawing conclusiong The atmosphere indicates ideals also. ¢ .

Now, this training may best be secured, as far as it is possible to
train’ individuals, w?n the student is interested in a subject that is
related to something hie expects to do in Jater life. There is, I think,

" a misconception concerning “ specialization.” . Like “technical ” and

_“alstract,” if%may connote unfortunate tendencies in eduecation.

With us a “special course,” in the senior year, presents a situation’
in which a small group of men come into intimate contact with a pro-

* fessor who knows his subject theoretically and practically, then learn
its setting, go with him to the library, study broadly and deeply. Is
this not a proper vehicle for training, regardless of the subsequent
employment of the student? ) ‘. _

L The engineering professors are moving away from the rather nar. ..
row and technical treatment of topics; they demand less “‘rivet spac-

_ ing” from students. We are introduring more of economics, businesg:
law, corporate organization, finanee, public speaking, ete. Business

" law obtains an excellent reaction from the student. It is.realiy a :

' humanizing study.

L]
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Of course, in a desire to develop general mentality we must not
forget we are training engineers with good habits, that demand’ formal
patterns in field notes, laboratory exercises, reports, and drawings,
Pure ability will not go far in engineering without these handmaids
of performance. There is a dunger of loss4n our new emphasision
general mentality. As to another phase of so-called specialized in.
'struction, my information is that there is but little migration of(ml
cngmcermg graduates to purely mechanical or electrical fields or.
vice versa, after graduation. The few that so migrate will not deter-
mine questions of curricula. The large migration is into business,
in banking, for which a civil enginecring course is a very good prupa
ration.

A course in roads and pavements c'(tuullng throughout one year is,
in my opinion, a fundamental course in civil engineering curricula
and may be taught broadly. Every State needs men trained in the
fundamental principles of building and maintenance., We have
_ passed the pioneer days, and such courses should not be limited to a
" few centers. With the assistance f lectuvers from the field of prae.
tice, which from the standpoint of training of students should be
quite limited in amount, a technical school in each State qlmuld be
able to conduct such courses. - =

Mr. Beao. T have just passed throngh the pminful expe. jence as
chairman of the committee revising our engineering course. : One
group wants the course su broad as to crowd outrltechnical subjects.
another group wants a particular technical specialty allowed so wuch
time that general education would suffer,

In a four-year technical course, T do not see whe rc'thore is room for
© both a general education and thorough Yechnical training. 1t scems
to riie if the engincering colleges can come to the same custom that
thé other professional schools have—law and medical—we can “mayhe
get somewhere. Ina nwdical school they do not attempt to give uny
general education, but they expect their men to havea gederal college

Vedueation hefore the\ come to their pmfessmn.nl course. It seems to
me the engmcers will have to do the same thing. Everyone knuws
the engineer has to have a general knowledge of English. Tt takes.
three years to get that.. I suppose that instruction should be given in
a modern language, which most of the technical schools _provide.
That will also take two years after high school. There is mentioned -

. business law, .cconomics, social science. Now by the time the.stu-
* dent has had training in all these he has taken up. four yearsand there
is not time for special traiming. '
Wemust divide the work. Let the liberal arts collegres give the gen-
ernl education and the technical schools the technical ed)ga(lon.
' Anethcr pomt is that a_purely technical school can. not usually
aﬁord to have the very hlghest grade of men for the general sub)ect.s.
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Of course the technical schools gre supplying the good grade of tech-
nical men.

As to a general education, so far as the technical school can gwe
it, T suppose what we want ip the end is to build up a man on the
fundamentals of mathematics, economics, etc., with ability to apply
these to any line of work. Certainly he get,s as good a training in
mathematics by studying such a subjest as bridge design a8 he would

“by going on for a Jong time in pure mathematics. A good deal of
his cconomics can be gotten about ag thoroughly in a good course of
highway or railroad economics. So that a great deal of that general
elass of knowledge he should be al)le to:get in a technical school course
if properly taughts

Ax far as a specialization is concerned, he should not begin the
specialization .too early. If a man is allowed in his fourth year to -

~ put more-of his time on one of the different branches of civil engi-
neering (Yructural, railway, hlglmay, or sanitary), he practically
takes that spccmltv, and if he is interested will get more out of it.
The general trmmng is practically as gnod in one as the otheryso ™
that evén supposing a man put the bulk of his time on highway work
an| later went into a sanitary concern his time would not have been

“wasted. Ife would get the training in .methods -of study and of
nl)t.nining information on a given subject, and that would be as
useful in one branch as the other. So I like the idea of allowmg a
man in his’last year to specialize considerably on the branch he is
intcrested in, even allowing for the fact that a great many men will
ot stay in that branch they have specialized in.

Mr. MacDoxNan. Are there any other discussions on this same
subject—* Fducation for highway engmecrs”—-c}p any other sug-

. ;,Nmns? < [ |
Mr. Jamrs. If the committec does report on specialization in hlgh-
way work, there are certain details, certainly from the stnm]pmnt

of the Bureau of Public Roads, that are not touched on- at all 'in a A
specinlized course that should be touched on.” Methods of .surveying’

_that apply to railrond/work are used in & general way for highway
work. For instance ollege men seem to know nothing about “back-
ing down a hill.” Our highway surveyors will back down a hill

- to'get a line. 'Men come out of col}ege knowf;mg nothing about the
'mhrprotutmn of tests, especially in bituminous work, All they
know is whether the material conforms to the spocxﬁcatlon or not,

- 1f there are wide ranges, in the possible mix, and the mix is running.
close to the maximumybr minimum range, they do not know where

- to put their bitumen. In grading concrete aggregates the methods
now-used and the shortage of materials require refinerie bif we are -
going to use a lot of material which-we really’ ought noﬁ iscard. -
We gef men out of collegw who do not know the ﬁrst %_ng. nbput
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those things. It scems there are a lot of details in specialized courses
that should be worked out, and men should be filled as full of thos
things as they can be, : ’

Mr. MacDoxawo. In my judgment you are mixing thines up for
these educators and-have really brought out'two rather different
lines of study. Surveying, which is fundumontal in the engineering

" ‘course, was founded, of course, in railroad methods, and highway
engineerihg has suffered because rai]road-gl_ginovring was the first
engineering discovered. Tn fact, we all tried to use railroad engi.
ncering on highways. T do not know anything that suffered more
than highway bridges because they followed railroad bridges. ;\'nw.
surveying is a rather fundamental thing in civil engineering,  That
is not what you call a specialized course. _ _

Mr. Jamrs. When they come to specializing in the highway engi-

" necring course those conditions should be brought out.

Mr. MacDoxarp. What we want them to do is to teach surveving
and not teach raitroad surveying. When we come to those other
points, the analysis of bituminous materials. etc., that comes ‘into
another field somewhat more highly specialized. Yon would not
considler that a fundamental course ih civil engineering,

Prof.”Harr. It- is said that the courts- follow public opinion in "

their judgments, and it would scem just as nataral that engineering
curricula should change with the changes in industrial conditions.
We have cut down the number of hours devoted to railway engineer-

ing largely in the last few years and are putting more into highway

engineering. : : .
Mr. Hoeues. A great many schools.are teaching some of thg sub-

. ~Jects Mr. James mentioned, not with the idea of railroad engineering

or sarveving alone. -, .. :
Prof. Harr. It i5 agreed that the graduates must have the funda:
mentals of general t'raining in mathematics, science, and language,
“and in the foundations of engineering technology, and that they
should be furnished with some of the tools of their profession, such
as drawing and surveying. _ '
At present a proposal to lengthen the period of training—to give
more years—seems impracticwble.  Speeding the student as he was
.'speeded up in training camps, providing a more orderly and efficient
administration of studies to avoid duplication, a diminntion of the
. distractions of the college campus, the better use of the library and
laboratories, the shortening of vacations, a scientific study of the
teaching process—all of these may accomplish the results of the five:
~ year course. - But the data for judgment upon this question are not
available. - A o '

" "older civil e

"~ There remains the consideration of adjustments of subjects,; The-
ngineering curricula provided for tlllt])'ree-then prevail-
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ine demands for trained men in surveying, railroad englneerm'g, and
structura) engineering.  For a period of years the large majdrity of
the ;:r.xduntc.s entered Qrofessnonal service through the railrédd main-
tenanee of way or construction corps or. through the (Ix'ﬂfting rooms
of the structural-steel companies. It is a fair question to ask if the
amount of time devoted to the direct prepar.ltion for these services
may not be diminished.  Surveying has in some cuses been trans-
ferred- to a summer session. e
There was also a period of overstressing of technical performance
of ficld work, shop drawings, track details, anil mechanism. A -
survey of present courses in respect to such details may disclose an
opportunity for a consideration of such subjects in the field of the
lxi"h\\.l)' engiheer such as the technology of bituminous roads.
Iis l;y such meaiis that the courses in economics, business law,

spoken Lnglish , ete., have been introduced for the purpose of gettin
I i purp getting

an engineer for community life and administpative duties.

By some of the means sugwested there shauld be found a place in
the junior year for a three-hour-a-week €ourse in roads, such as pave-
ments, considered as a fundamenfal course m civil engmocrmg to’
inclnde the bed, the foundation, and the surface of the various classes
of roads. Such a course should iffivolve the disclosure .uul applica-
tion of- the underlying prificiples. The element of information that a

. man properly trained in the use of bouks can ufterw ards secure should -

be mmlmnze(l , -

As to oplighal or gpecial courses for men in the senior year the fol-
lowing considerations are offered: Such men as graduates are pri-
marily to be trained te think clearly tnd straight, to analyze com-
plicated situations to their elements and 46 learn the proper methods -
of work. A valuable vehicle to this erf@is an optional study in high-
way engineering in the -senior wnr—cqn.lll) valuable, indeed, with
sanitary enginecring or railroad enginecring when a student comes
with interest and a definite purpose. The desired qualities may be

'secured with any one study, and are ready- for upphcntlon in any

fieid.

Such an option for three hours a week thmughout the senior year
-1s.recommended to include, amnng.otlu.r thmga the economics of
‘highway tr.m%pmt.ltmn, taxation, and finance, the relation. of the
trafic to the roadbed, the orgnnization of ndmnnstmtmn, nnd a.
study of systems of produchon. 0

Lectures by specialists from -the field’ of construction and produc-.
tion are avaiable and should be used to the extent where they \hll

*.not interrupt the rcactlon and work of the student. o

Colleges may well supplement the academic instruction by orgnmc
telations with the highway commissidy, providing for supervnsed and.:

censecutwe summer employment of students for mstructlon of mem- "
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bers .of. the technical staff of these commissiorrs'either in parf-time
residence or by extension. )

+* A further source of ingreased efficiency of road work is the road

school or conference held at the university for a week or two in the
winter season. : |

Mr. MacDovawp. On No. 3, the education for highway engineers, [
presume it was the idea of the committee that we should prepare
A course or suggested course for teiching highway engineers. Fun.
damentally, the impression. that T have received from this after
noon’s talk is that, in"the first place, there is no agreement upon
the exact lines that we shall follow in edu ating engineers, how
far -we shall go to specialize “courses.  In the second place, I

m greatly” impressed—impressed as I never have been—by the
necessity that the highway departments, the organizations using
highway engincers, should conn ct up with the universitiés and
colleges so that they will both understand the other’s view-
points and limitations and requirements. ;'Lprinstance, there 1s a
greater opportunity in highway engineering to-day than is evidently
in the minds of some of the educators. These salaries of highway
engineers are temporary. They will be raised. There is an opportun-
ity for public service that has not been impressed upon the educators,
That has been the fault of the highway departmerits, T believe. It
1s not my desire to impress my viewpoints on this committee. T do
rot know whether you have obtained the’same impression that I have,
that there is a rather greater Problem before the committee than the
number of hours that should be devoted to any particular subject,
and that is, the coming together, the meeting of_the minds of the
educators and the men Wwho desire to "use highway engneers, or the
highwdy departments. Is there any othet discussion with reference
to this topic 3 that ought to be left with the educators?

Mr. A.N. Jonnson, What can be done by this committee to get the
salaries of teachers raised? It seems to me that part of the work of
this conference should be to open u p channels of publicity that should
simply put before the people, who have voted millions for roads, the
condition now prevailing—that these universities are broke and,can
not pay teachers’ salaries, and the public must maintain them.s

¥

¢ Nore Y Eprror—Mr. MacDonald's address has emphasized:the following situation:
* But conslder the case of educational tnstituftons wlich ,we are calling upon to train
engineers,” Under war conditions the teaching staffs were badly dlsorganized. Last year
there was a tremendous influx of new students, and the appropriations have, in geperal,
been less than the enlarged nceds. Salary budgets have -not been revised to meet the
competition of Industrial ngineering organizations, with the cohsequent Iqss of very many
of the best qualiffied pmrv;snors and instructors. . )

The instructor who, during prewar times, has taught o spcetalized ‘course in some par-
ticular ph‘ase_'of engineering, such as highway engineering, is called upon to go finto’
geheral teacWor to apread his activitics over for a greater number\of students than
ke can poss give proper attentfon, Educational Institutions have necessarlly given
in p'rdei-‘o hold thelr teaching stafrs together, . while the

3.
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Mr. MacDoxaro. The next toplc is, “ Should there be an attunpt
to secure, as a part of the complete col]ege course, practical experi-
ence during summer vacations by arrangements with organizations
doing highway design, construction, and maintenance?” Mr. John- .
son has consented to (hscuss this Sllb](‘Ct

Mr. Jounson. It has been generally conceded in engineering work
that it is desirable for the student, if possible, to find some employ-
ment in his ling or" proqpoctne hne of endeavor during the vaca-
tion period. Now, it is a fact that usually at the time he is to re-
turn to collpgre he leaves at just the time the highway work has
reached praghically the peak, along in September, and then it is
difficult fogfthe hichway organization to get anyone to fill out the
season-to take his place It seems to me, if it is considered desirable
that students in engmeermfr collogos, pxesunnblv taking lnrrfxway
work. should have this Ssummer experience, that it might be found
expediept to ‘change the time of closing and | opening the schools
that their services might fit in a little more with the season in whlch
they would be desirable. That is, if the colleges would close about
the first of June and would let these inen stay out until October,
they would be of some real value in their work. Ts it desirable for
them to be away from their college work that length of time? I
think very few college courses would be greatly shortened if the
Christmas and Eastér vacations s_were eliminated and that time®put
into the entire summer vacation period, on the assumiption, hoy-
ever, that the students would be pr’lctlcally obllgu] ta take up outside
work and could secure it. -

Mr. Huenes, At the U ni\ersitv of Pittsburgh, where they have
this scheme, they modify the-program for civil engineering by pro-
viding for tbree months of study and three months of work forethree
‘years. At the Unner,slty of Cincinnati they have a concentrated
scheme to keep civil engineers occupied in contract and construction
experience during the time when the opportunities are most available:

Prof. Harr. ()ur difficulty is that the schools of engineering and of
agrlculture want the students out at different times, so that classes
in departments of common subjects,.such ‘as muthem-itlcs and. Eng-
lish, can nog operate with a balancedload. =

\lr SanEy *You can not operate until yo?t a whole groﬁpﬂ{\
students working by themselves.

a ,y')"

additional room {s serlously needed. Our institutions are suﬂ'grﬁﬁg from an unforescen
. expansion while they can not capitalize, to provide funds,,{ig the case of the indus-
trics, and & condition has resuited which the pub'ic st understand and provide for.
That otr educational institutions can not-be negloeted 18 a fundamental creed ‘with the*
greater part of our eltizenship, but the prese aditlons must be understood and given
the proper publicity, > » s

»
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© Mr. AueN. It is, I think, unquestionable that experience in the
actual design, construction, and maintenance of roads wil] enable the
student to obtain a ‘much better understanding of the principles in.
volved in road work. Practical application of principles is vitally
necessary in order to fix thew firmly in the mind and show their
use in the solution of problems in highway endincering. For cx.
“ample, I would suggest that the student, during the freshman vaca.
tion, should spend his time as a member of a road survey party,
'spendiqg some time as a chainman, some time as a rodman, some
time as a‘levelman, and sonie time as a transitman.  1le should obtain
experience in recording field notes. During thessophomore vacation,
if the freshman vacation has been properly spent, I would suguest:
the timie be ditected to office work on the plotting of survey notes, the
“laying of grades, the computation of quantities; and the preparat’on
of cost estimates. The junior year vacation would seem wiscly spent
oh construction, getting experience as an insteument man in the stak-
.ing out of work, the inspection of materials and ‘work, and the
preparation of partial payment cﬁmatos, both ficld and office Vw.rk,
On the student’s: return to college following each vacation, /T
shomld be thoroughly examined in order to ascertain what prog-
ress he has made during the vacation. The result of such exami-
. nations might, well be used as a guide in the handling of the student
during the subsequent months of college study. It might also be
used to determine whether further experience along the lines of
that had during the vacation just concluded is necessary during the
‘vacation the following year, or whether the preliminary *experience
is sufficient for the purpose, and the student, may be permitted dur-
ing the following vacation to obtain the more advanced experience,
~If his experience at ‘the end of the junior ,year vacationis found
to be insufficient, it might be advisable to oblige him to make it up
following the end of the senior year before fully graduating him.
This is a very brief outline, but in my apinion it indicates approxi-
‘mately the course which might_well be pursued m supplementing
the study required during the undergraduate course by practical

experience during vacation time. | .
" Prof. Hargy Is it possible to send young engineers on the stafls
of highway commissions to.the universities for further study? The

universities might form some organic connection with the comumis.
sions. y '

~" Mr. MacDoNawo. For what perfBd?
, Prof. Harr. In Indiana, January, Febtuary, and December,
’ Mr. Jaxes. We are trying to male them busier then. ;
-+ Mr. SageenT. I think this is a good suggestion, but how far the
high\'v.ay departments would be able to put it into operation I am not.
prepared to say. I am positive that in our own department we have

.
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worked every man since the end of the last open session that we found
roém to work, and ‘mow we have not more-than from .one-half to
tworthirds of the work done whigh we expected to have done at
this time. I am just speaking from my own point of view. We
would not have been able at any time last year to have laid off'\men
for 2 month or six weeks.* Tt would have crippled the work we liad
-in mind to do. T think that is true of most of the State highway
departments which have had ‘this large Federal aid program on
hand.  However, in ordinary times, when the organization is built
up and more or less work is going over from one year to another, I
think 1t would be possﬂ)lg to let the younger men go for a pumd
of one or two months in the winter at a profit to the whole organi-
zation, keeping them on the pay roll. :

Mr. MacDoNarn. The next sub]cct is: “Research work for high-
way engineer uml(,rgra«lu.nc :

Mr. Gorpnrck. That is a subject that has been dlccuqsod by the
other committee to some extent. I have outlined a proposed_scheme
“for research work. In a.very general way, I want to say a few words
about it. In the first place, any course in coege should be made for
the purpose of training the mind of, the student and to give him
special or general knowledge to enable him” to carry on his work in
later life. Now, research muk I should say, ought to be conducted
for the same purpose. In other words, if he conducts research work
it should be conducted for the purpose of training, not-for the pur-
pose of “gathéring information which will be of particular value to
the highway engincering profession. The graduate student, how-
ever, can’ conduct reqc.uch work{perhaps, in a year’s time, and the
results that he obtains may, perhapg, be of some value. In con(luct-

~ing such worky though, it scems to be advisable that it should bé
thmounhly outlined by some central body, such, perhayps, as the engi-
neering divisien of the Research Council or, pcrlmps a committee
. composed of 'a number of engincers—=State highway officifl®™ Even
for graduate research work the researches must be short. Tn other
words, I do not feel that, in general, graduate research work can be
cnndu( ted on the blg major pml;lems Major problems can Be di-
vided into (‘Olt.lln minor pioblems, ind these can be a-tt.\cked by the
graduates:

Prof. Harr, T suppose the question as to whether or not valuable
research may or muy not resulg-from institutions where gmdu'xte
stclents are not in residence is to be settled on the basis of experience.’
.Certainly 1t’ can not be denied, for.instance, that the earlier re-
searches from the University of Illinois were ¢f great value, and
these, were successful because inspired and directed by Prof. Talbot,
\\nrkmg"WIth senior’students, who afterwards, became very produc-
. twe resei rch workers. We should not create a hlerarchy of research

»
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..porty inchuding the relationship between public expenditure @d
" vestment in ln«rh\\ ays, that w ould presuppose, poglbj‘y, that the ushal*
"is one thnt, might better be stidied in a graduate course. That is;
:-what are: the furctions of the administrator which-the highivay

- -engineer shoufd' pcrform, or to.what degree ‘should he extend his
- furictions .as an engmber into the functions of a public official— ]

. dnthe undergraduate years,

8 . EDUCATIO‘I FOR HIGHWAY ENGINEERING.,

Bv all means create an atmosbhere of research in college labbratornes :
where graduate schools do. not exist.

J think the pmt of research could be stimulated lf the National
fﬁusourch Coygeil, or this governing Lommgttee, would draw up a
*edmprehemsive program dnd let the student understand that he is

making the researches as a part of the big national program, Now,

those results do not have te be accepted, but it is barely possible thu
some of the-research work conducted would be of value, in which
case it rould be aceepted, but the very fact that the students know
that thoy&working on o big, comprehensive program, would be a

L]
»”

POSTGRADUATE COU.RSE

Mr \L\CDO\ALD This topic is properly followed be the “TPost.
gmdu'\te course.” Prof. Agg is not here, and I shall call for a volun-
teer. Dr. Hewes, you-have given the sub]ut considerable thought.
Do you wish to open the, discussion? -

Dr. Hewks. Mr. Chairman, how much have you agreed should be
given the undefrgraduates? All research work done by students
must.come in the graduate course, and it would seem that the trend
of opinion is tlnt; the research work done, even by the graduate
Students, should be #mited, at least in our e\pectntmn of resulls’

* from it; to the operations bf an assistant.  Now, us to the content

of the curriculum, if we provide a course in rolling stock in the
graduate years, that is to say, in the economics of automotive trans.

'-‘qﬂ(stlon of how much the public is going to receive from its in-

yéar course in- cmnolmcs b&®.followed by another in taxation or
intérest.. Lt seems to me, nlqo that the question of administration

" what shoukd be his- relatmnsﬂnp to the, publlc? Qucstions of . that
sort naturally will fall.on more femle ground in the graduate thnn

Tt has beeni said: that we do not know what kmd of road to bmld
§ tertain amount of investigative work would naturally fall in the
gmdunte course. .I ﬁnnk, possibly, we could 18arn from ‘the.won-
derful‘emnmle of the s@ool of Ponts et Chaussées, in Frnke It
woyl¢ 'Be advxsnble ‘to have some -ohe thomughly mvest.lgate nnd

) hm‘, tm 'ng they mve thelrfenglpeers. - For one,thﬁng, they
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ing mathematics at the time the student ought to begin to use xt
and he should, therefore, be given some advanced mathcmat)cs, b
.assuming that a «'raduate course /would be two years. Doubtless
_we should give a gradlmte course Tr-chem1stry; chemistry in hydro-
carbons anddn cemenit. How much 'more "descriptive and cultural
wotk should go along with it T am not prepared to y. All through
these «rmduate years there should be a coordinate course i Ennh\h
composition, te develop the capacity of men to repsit on sub]ccts
‘in intelligible’Englich.  If they have to appear before a board of
commissioners, they will he able to present the engineering features
in their report in an effective way and get gpvay from the- shde rule
attitude,

-

i

-~ . 3

RESOLUTIONS OF THE COMMITTEE ON HIGHWAY,ENGINEERING.. -

Xeed for highway enginecrs —The moneys at present available
for highway coristruction tnder engincering control total approxi-
mately $200,000,080. The en"rnemm" staff nceded, for this control
will require an annual supplv of 900 colle"e trained civi! engineers,
in additon to the In«rh\my engineers employed by the counties and
ol]nl mn'mcxpnl ditvisions.

The supply of Righway engincérs—The civil enmnoerlnf’echools
will eraduate pmbahl) not more than 1,100 students three vears from
now. This quota is competed for by the railroads, construction
copipanies, and the industries, and by the county zad nmunicipal
organizations. Probably not more than 300 would be normally

avi iilable under the influences operating at present to fill tlns quota

1900, :

Metrng of mrrensmg the supply.—The’ attentmn of the.colleges is
called to the importance of highivay transportatign, and theservice
theyican render in training men to direct the expenditure of public

- money derived from tnwt‘ion on roads that \\l“ carry the tmfﬁc
" of to-day and to-morrow.

The professors of ¢ivil engimvering are urged to direct the at-
tention of their studénts to this field of stnbxlned professional serv-
ice and to inculcate ideals of publie servide as oppnsed to private
gain. A sense of the high calling of the civil engineer in profm-
sloml service ne€dls =t_;es<mv at the present time. ;

In order" that- the colleges: may provlde facilities and & trained
stafr*for mstmctlon and -research in highway enginceritig, more
ample funds-must be provided from private solirces, from cooper-
ative eéforts with industries,.and from' taxation. . At present the
collegestare staggering u:mdely m utiexpd¥ted’ loadk, and are umder‘
eyfergéncy Lcondxtlohs :

O
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* * Courge of Jinstruction.—The highway engineer deals with the

80 EDUCATION FOR HIGHWAY ENGINEERING. .

Federal and State commissions should provide the salaries ade.
‘.o quate to secure recruits for and retain the staff of our Federal and

State highway organizations. Such salaries should be large enougl,
to free the professional staff from thie~economic pressure of the in
*dustries, in which’ responsibilities less L“:n\v\y and demanding less
preparation are more amply remunerated.

Cooperation of colleges and highway commissions—As a moeans
of increasing the number of trained men available for the stafl or-
ganizations of highway commissions and the Federal services, it
is recommended that plans of cooperation be secured between: the
colleges and these' organizations to provide for summer employ. .
.ment of studynia, which shall be related to the aollege instruction,
and for furtMFRudy by college graduates on the staff of the com
mission, eitfeg'shrough part-time residence at the college or by o
tension classes operated by the colleges with the assistance of the
executives of the commission. * . o

. A centralized body should supply, information to the collegres of
. the opportunities and openings for-engineering graduates in highway
engineering. *

The short courses, given by the colleges. to road officials of the
county, are commended as a very fruitful source of ipspiration and
instruction ledding to better road building and maintenarice. Inal
this work the element of inspiration and of sense of responsibility

. should not be minimized. “ " .

public, and’ with the broad issyes of State and national affairs, He
-, heeds a training in the fundamentals as related to modern life. He
h)uét,ulm be an engincer tramed to high #echnical standards, and in
the method of work of the scientist. Ther&or'e, the subjects of Fng.
.lish, economics, science, and business relations.are important. Train-
ing in technic should be thorough and severe. Highway-engincering
.. subjéets supply an excellent means of training in the several .cle.-
o ments,:mentioned. . . A course in roads and pavements, extending
throughout one year, is corisidered™® fundamental subject in the civil-
. ... engingering curriculygh A special optiongl course, in the" senior _
T/ T Year, presents a situ - where "the student is interested; becomes
-, - motivated, has intimate, contact with’the professor, who. is a compe-
-7 tent practitioner.as. well as ‘s teacher, and hasean opportunity for
library research apd individual expression:. Such.spgcialization: ig
“‘highly.educative, and the ordinary objections toﬁi:d:pecinliza-,'f-

tion do not obtain, The changing industrial and omic gonditions |
; rinecessinlyreﬂectedm g':‘t,)_"l:lt}gejcun_-ic_t__il@‘..iT_h\e‘,di‘ ishing d

7, upon graduates for railway. engineering msy properly operatets
~ .= Zjust curricalawhich’ Were devised s decade ago: .. -7
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Resecarch—TIt is_a matter of common knowledge thit research
workers receive an impulse to research and learn the methods and
standards of research from a professor while undergraduates:in col-
lege.  When working under direction, results of value to industry are
secured by these students. When research is planned and coordinated
after several years, the results are substantial. The extent of the un-
explored field of rcsmuh in the;design of pavements and in the
properties of materials of construction as related to service ‘condi-
tiong, combined with necessity of throwing carly light upon these
problems, ealls for a mobilization of all the resources of the testing
laboratories in cquipment, rescarch teachers, and student workers,

“aml for an appropriation of some Jportion of construction-funds to

provide support for this research.
. = W. K. Harr, Scerétary,
Head o/ the Sc/:oo[ of Ciztil F'ngineering,
Purdue University,

3 ‘ Te Hecror J. Huvenrs, dssociate, ¢
. - Professor of C zul L71Jzzac¢r1‘fg,
Harvard University.
‘ .- C. J. Tioes, Associate,

Proﬁssor of Ln_/mwrmj Vechzmzca,

_ Y ale University,
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CONFERENCE COMMITTEE, ON”HIGHWAY TRANSPORTA.
" TION EDUCATION. - . ¢

. ) . ) o
. s ' MEMBERS OF THI COMMITTEE, .

Chairmmit, George C. I')l(-hl
Chadrinan Good Roads Boand} \mm ican Automnbile Associntion,
Secrctary, Arthur T, Blanehard
. Professor of  highway engincering and highway transport, University Lof
Michigan, Ann f\rlmr. Mich.. und pr\;dvnt National Hizhway Traflic Asso
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-« Raymend Beck. chief Goodrich Travel and Transport Purenu, Akron, (Dluu a_
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F’ \\ Davis, consulting engineer the l'h-rco-.\rrm\' Mator Car Co., numno_

LY. o
\\llllnm B. Daron, Ship-by-T ru(k Burenu, Firestone Tire & Rublwr Co., Akron,

o Ohlo,
M. O, Eldridge, director of puls, Amvrh’m Automabile Assoclation, Washing
ton, B, C. : Y )

Eatnest Furg, mroxtnr. P‘lrmtone thpl»\ Truek - Bur’mn. Akron, Ohfo, .
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© W.D. Hines, Firestone Tlre & Rfﬂmnr Co., Akron, Ohlo,
* AL O Tor rocks, Goorlyear Tire & Rubher G, Akron, Ohlo, 4
E. R Jackson, Ordnunee Dvpnrlmont War I)qpnrtnu-;nt A\ nxhlngtnh l\ C.
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lee L." Robinson, ’I‘runsportutlon hullnu Couneil of National Defense, Wush-
fogton, I C,
Harry M. Rugge, (Ilrocmr techmieal fnstruction, Cuited Y. M. C. A. Schiouls, 347

Madison Avenue: New York, N. Y. .-
Paut . Sargent, chief highway engineer of Maifie, Augusta, Me. °
Alex Summers, United States Bureau of Edaeation, Washingtoh, D. C.

<flictand Waterman, Chamber of Commerce of the United States. Wells Putld-
ine, Washington, . (%7 .

Johin Weber, associnte pruf('swr of nwclmuiutffn;.inceru(g University of Pitts-
bureh, Pittgshnrgh, 1*a. =)

SoM. Willlams, chairian Federal THehway Councl, }\‘u.xhinutun, n. C.
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¢« Nuzle, Witt, Rallins Eogineering Co. Dallas, Tex, o,

T. R Tatbtferro, dean, School of Engineering, State University 'of Maryland,
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: 0 45 i ¢
Weat numhber of men is it estiimated will be required by the automotive in-
dustries in the following ficlds in” the next five yeurs and, in ageneral way,
-, what, should be thetr different eddeational requirements?
() Antomotive cugineers in rcsearch and dedgn work,
(h) Sales engineers,
(c) Advertising, husiness ndminls on, and ofﬁce \\ork °
(d) Motor-truck fleet managers, : .
(e) Shop foremen, rklifed mdchantes Tand fnspectors. J
() Highway transport engineers in lighway departments, ) .

 How many colleges should undertake this wprk?

3. lHow much highway englneerlng should be lncl’ndod in the hlghwny trans-
pogtation course? \ ;

4. How:many years of study nnd how many hours pet year should be given in
these cuourses? 3

5. Should this work for the.mature men be undcrtuken In’ special advanced
courses outside of the usual university courses?

6. How much trnlnlng s necessary in g vocatlonul ﬂeld? ‘Ihould the industry

unidertake to tmln these men
scliools? '
High-sehool education, A v ;
. Resolutions.or repoﬁ sutnifng Vs ihe viewpolnt of the committes- ofr these
A N % i , I gt

should the.wurk devolve upon autotobilé

0 & 4
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. N
Report of Proceedings of the Conference Committée,

Chalrman: Awtiivg H. DLANCIHARD, «

’ DIGEST '{)F DISCUSSIONS ON THE TOPICS INCLUDED IN THF.)

PROGRAM.

. A}

Lo What number is it ostimn'dwl will be required Ly the industry in
the following fields in the nest five vears and, in a general way, what
should;be their Jdifferent educational requirements? ;

(a) Automativeg engineers in research ani dosin zrnrl‘.‘—nuswl I
an estimated annual production of S0.000,motor trucks and 2,000 oy
touring ears, the. general consensus of option was to the effeet tha
Lo wutomotive engineers for research anid design work shoub be
sradunted ench year by universities and that these men should be
trained through the medium of fonr Years’ mechanical enginecring
courres which include automotive engineering options,

(b)Y Sales engineers —Tt is conservatively estimated that 3,000 men
should be trained cach year as satoé engineers. It was pointed
that men in this field should sell transportation as well as trucks. It
was not consideved th undergraduate college training Was neces:
sary but that it. was defirahle. In order to acquire knowledge of |
highway transport these men should he trained throngh the medinm |
of-short-period advanced courses in universities specializing in_this, |
subject. ) ‘ Vo B

(¢) Advertising, business administration, and office ‘irork—The
opinion was advanced that not less than 200 advertisers shoyld be
trained each year along the lines advocated for sales engineers, |
Several officials of motor vehicle companies expressed the opiffion
that men who will oceupy execntive and administrative positions

‘should be broadly trained college graduates who.had specialized in

“evonomics, business administration, and similar shje ts, nnid who -

" had later taken gradlite short-period courses in highway transport. 1
For routipe.office work it is considerell that a high-school training -
followed" by specinl training in commercial schools would provide a

" satisfactory educations® equipment. 2 :

(d) Motor-truck . flect Inanagers.—Tt is conservatively estimated ~
that 1,000 men per year should be trained for these positions. Dur-
ing the next five years.at least 90 per cent of this number should be
trained irm universiies thxpugh the medinm of short-pérjod advanced

: courses.in highway transport, ihile from 50 to 100 menger vear
should be trfined by attending four-yeat highway tmnSpurtution*

engingering courses, EET L v : |
x&g)ajjw'{oﬁ;{mck_; operatora—The ﬂeve]('i'pmgn;jh _ﬂig -uﬁsi’zation of -
mﬁtos trucks ant “available stat_fsl_lu‘lm the bs’:,sis.'t':;15_1._htg-c‘o’r;smﬂl".\‘&-~ 2
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.

tive estimate that 200,000 operators should L 3 trained each year in
plants, vocational and automobile selols. T

(o) Hivhway transport engineersan high way departmeonts.—It is
recotnmended that enginetrs for these positions should have had
training in the field of highway engineering, and should take short-

, periodh eourses in Tighway transport. 1t is estimated that 175 per
vear will be needed for positions in State, county, and municipal
hebiway departments. <

2 Howrmany colleges should undertake thes wirk? Tt was the
wnsensus of opinion that 10 universities, located in different geo-
sraplical sections of the United States, should ofler “short-period
advanced courses in highway transport, and four-year coursds in
laghway transport engineering or lnigh\\‘nx transport options in four-
var¥ollegiate or technieal courses. : - .

3. Hownneh highway engineering shonld he included in the high.
way transportation course? It was wenlrally agreed that not less
than 30 lecture hours should be devated to the fundamentals of high-
way engineering for men specializing in highway transport.

4. How many years of study and how many hours per year should
be griven in these courges? It is conservatively estimated that men
specializing in highway transport should devote the cquivalent of
e colleginte vear to work in this field. - .

! 5. Should this work for niutux:e nien, be um!grtakon in special Ad-
vaneed courses ontside of the usual umiversity courses?  "The agmeser

"ly seneral representatives of The industry that the versity of
Michigan’s plan of offering a series of two-week conrses during the
winter meets the demand for shortperiod advyneed courses in high-
way transport. : L iLE

6. How much training is necessary in-the vochtional ﬂo]d?’ Should
the industry undertake to train menor should the work dewolve upon

L autoryobile schools? . Those \'vl]() hatt had experience in this ficld of
educational work stated that .35 lours per week for four to’ six

smonths was~required- for trn’invi‘ng’«'{n this -vocatipnal field. It was
recommended that indiistry and vecational schools should work oyt

an effective and cooperative cducational plan. s

7.. High-school education. It Mas the consensis of apinion. that
pupils in grammar and high schools should be tanght traffic regula-
tions and the funllamentals of highway transpogtatian as it #Mects .-

| daily lif’Q, L f ¥ - i Tl r g

oY, f" b
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to this question was ungnimously aflirmative. Tt \\'@(nnt t-
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HIGHWAY TRANSPORTATION ENGINEERING CURRICULA,

Discussion by Axvnur H, BraNciakn, professor of highway engineering and
highway transport, University of Michizan, and giresident National Highway

- Traflic Association,
e In the opinion of soie, highway trafisport may not he tonsidered as
: belanging both to the field of technical training and education. Oy
" ssober tlmunht Jowever, it wifl e seen that this branch of kno“'lmlm
1"\&m,ua \\el\l within the classig definltion of enginecring embodied iy
thc\ro.y.xl charter of the Igstitution of Civil Engineers of Great
Britain, which, in part,is a5 fflows: “ The art of directing the ereat
-sources of ‘power ingaiture for the use and convenience of man as the

means of prmlm tion and of traflic in xtatoc botly for the external and

internal tride.” 0
Before discussing the subjects which %Imul:] be inchuded in o
. technieal course ful highway transport engineers, a brief résumé of

the development of motor transport and highway improvement in
E lwl.nu] and the United Stgtes wil] bc prese ‘nted inorder to give
- some indicigion of the pussible demand for men trained in hnvln\av
» transpyrt.engineering.,
‘ InE ngl.md the improvement of the main connty roads preceded
“the (l(;\clopment of highway transport. When lr.llh])l)ﬂu(l‘lll of
heavy loads of commodities uwr)n-vlm.us was inaugirated priorso
1890, England’ did not have to wait for the constriction of higkway
- systems, with the vesult that rapid growth of highway tramspmt took
place. As early as 1891, Fletdher, an Lnglish un!lmr, in writing on
“ Trnnapnrtntmn or common toads,” ((msnlnml some o the classes’
of highway transport now under disenssion in the United States and
cited many instanices of conflict between highway -authorities nod
Jngh\\ ay. transport interests reg nrdmg some of the fundamentals of
]nglm.ny dwgn The writer, while inv om"ntmg hlg]l\\ ay transport
: in_England in 1909 and 1910, encountered the samie problems with
", ,ref(fr(.'me to highway transportation and legislation that exist in
© this country today.- Pratt, in 1912, in hls theatnient of the suhject
of inland trapsport in England ~proaﬁxtod many of the phases of the |
problem now confrontmg us with reference to what he called “ Back '
to the land movement.”. - It ig evident that u (hormfgh study of Kng-
r lish. hlghwnv transport methiods’ and legislation would be of material
G .'beneﬁt to American engincers and traffic managers who are strwmg
5o to: develop efficient. highwauy’ ‘transpertatiod.
%@‘{ T Dnrmg the pust “décade -the .United” States has: mtncssed & rapldf
-ntiliz’atiqgf;_ff the' motor : \olnde, s inicated by
mglstratlnwof 12500() motor velndes;;h 1908 and- T,ﬁﬁﬂ.ﬂi&ﬁﬂ‘ .lﬂ‘
2 the in 1009 a motor trﬁck wu rqrely seen on Ame _ W
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qutside of municipalities, in-1919 not less thar:r}qﬁ.mre in use i
the United States, motor trucks constltutmg rom 10 to 20 per cent
of the registeted motor vehicles in the several States. Highway
improvement has not kept pace with the increase in the utilization -
of motor vehjeles. The fundamental basic axiom that edonomic
highway transport is ilnpocsil)lo without good roads should be
fully recognized. A review of the present status of highway im-
provement in the United States indicates that there are about
2500000 miles of rural hwlml\s that 12 per cent are classified as
mproved; and that about onedfourth of 1 per cent are suitable for
srunk highway motor-teuck traflie, Highway condition# will be 14g-

¢ teriadly uuplm((l during the next decade, as is indicated by the 1920

appropriations of about one billion dollars for highway improvements
and the, wide &pn.ul demand fku the construction of a syvstem of
20000 miles of national highways by the, Federal.Government under
the direction of a natiorml highway commission. -

The breadth of training for highway transport engineers shpnld
be far more: comprehensive than has béen considered necessary for
many technieal hranches.  Breadth of kno ledge is essential from
autilitarian viewpoint, as the hlglm.w tmnspoxt onglncol n'lmt, n
many fields, deal with social and efonomic conditions, and mugt
alwayvs have before him the fundamentals of sound busmo.ss methods,

Comprebensive ¢ourses in highway transport engineering should
include the following business” and enginecrjng subjetts, in addition
to the usual fuhdamental humanistic and pure and applied sclence
courses contained in an cn«'lnu*rmg curriculum: Public spmkmg,
elementary ec mm(mcs, social science, public utilities, -commercial
geography, agricultural economics, busmvi&mtmct and transpor-
tation law, ‘industrial management, businds™organization and ad-
minihlr'ntion, salesmanship, o moncy and credit, cest accoupting,
“msurance, history- and ccopomics of commerce, - markctmg and'
distributing  systems, markets and_ prices, economics of railroad
transportation, sfxop“ork in wood and metal, machine~¢lements,
mechanics of machinery, fundamcntals of gas and other engines, and
electrigal engineering; mcludmg ignition, starting, and lighting,

+ The highway trunsport engineer or: manager also should have
knowledge of all' of the following specinl subjects: American and -
English highway transport méthods; American and English highway -
‘traffic: legislation and regulatlons, fhterrelatlonshlp -of highway,
mlvkuy, and waterway transport; hrg}%way transpor} surveys;. high-

ey transport mansgement ; costs and record sysiems; fundamentals
gf hlghwuv engineering aflecting ecouomuvhxghwgy; transpogt; and .
“mechanism, operdnon, uumd Mu)dtenamce of: maotor trqcks tractora,
.md trailers, - C , : .

)
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Highway transport engineering courses may be offered by technial
institutions by. utilizing several educational agencics. "

‘First, the courses may constitute a fourth-year option in the civi,
nical, or. general colleginte curriculum. A review of the
curficula of the three engineering courses mentioned indicafes that 12
semester haurs may be assigned in the fourth vear to highway
transport engineering without eliminatihg any fundamental eng
neering courses., :

Second, a’ complete highway transpert engineering curricnlun
may be arranged similar to the curricula of civil, mechanieal, and
electrical engineering courses. Such a’ course should include all of
the humanistic, pure and applied science, business, engineering, and
- special courses previously enumerated” In this connectio it _sh'oulfl

‘be pointed out that a four-year course devoted to highway transpont
engineering and highway engincering would provide an admirable |
foundation for men entering either field of engineering.  Broadly
trained highway engincers should have, in addition to the training

in the fundamental humanistic, scientific, and technical courses, a

knowledge of highway cngincel;iﬁg, of the vehjcles using highways,
" and of methods of highway transport,- . _
V Third, technical institutions may offer graduate engincerings

courses, which should be advanced specinlized courses designed pri-

. marily for men who have taken a first degree in arts, science, or engi
neering. who have acquired a knowledge of the fundamental prin-.
ciples upon which such ndv:mc&d ‘courses are ba’sc([, and ‘who have

had a certain amount of experience in engineering or highway trans’
port work, It is evident that such courses should be given under [

1 Such ‘conditions that it will be -pr:n('tif‘nble for engineers. and .others
engaged in” highway transport to take advantage of the opportuni-

ties offered. While the usual type of oNe-term or one-year graduate
course may prove of vaue in some institutions, the writer is of the
opinion, based on an experience with graduate courses for practicing
engineers estending over a period of six years, that courses given in |
# concentrated form in short periods constitute the most efficient
- —method. of rpeeting the demand of practicing engincers for advanced

"technical traifting. - e : o h

As a definite indication of the demand for such courses, it is of

. interest to note that during a period of five years there were 99
registrations in the graduate course in highway engineering at Co |
lumbia Cniversity, ‘in which all subjects were given in periods - of

- from two to three weeks. . As e as amount and character of edu
cational work are concerned, the 18 shoyt-period courses which wwer
 previously given at Columbia Universityunder the,direction of the |
- - writer-fulfilled the'requirements for the degree of master of science. |
L Coliln’ilwﬁmxﬁfgq’-thal@eh%.cgn&iij}qte;;fq_r;t}\e_glistér:’s’__dé"gree shall |
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be in residence for one collegiate year or eight months. Candidates
for the master’s degree in the gradpate course in highway engineer-
ing fulfitled the reguirement in one of three ways: First, by being
in residence for one collegiate vear, or from October €o May, in-
clusive; second, by beingsin residence for two winter periods from
December to March, inclusive: and, third, by the distribution of
residence over several years by béing'in attendance for purts of three
or more avinter periods. Columbia further requires that ench cangli-
date for a higher degree must holld a bacealaureate or engrineering
degree from an approved institution. . :
In considering the development of graduate short-period mu’rscs,
it is of interest to note the details of the records for registration for
the 915=16 session at Columbia.  Twentv:ceven American universis ,
ties meve represented-by their graduates. The 30 men registered as
gr:ndﬁ:ntv students were cannected with the following fields of work:
P

State highway departdenso oot S

1 County lighway departments . . __ b
Munictpal highwuy departwems___ . e 15
Comsulting enginvers’ otlices, -G

" Contractors’ engineering organizations 11
Lniversity fueulties._____ . ________ T 2 1
‘Engineering departments of companies m:uwf:u:l‘urlng road .

wnd paviog vowehivery oo 3 g

Enginecring, research, and chemical departments o( cot- ‘
_ panies mapufacturing road and puvl’x;g wmntertals. @ - 1

The widespread interest in this graduate course is shown by the
following résumé of the localities from which the graduate students
came at the time of their registration for the 1915-16 session: Den-
mark, New Zealand, Uruguay, Canada, -Oklahoma, Connecticut,
Massachusetts, New Jersey,’ Pennsylvania, New York, North Caro-
lina, Texas, Oregon, Maine, Gedegin, Louisiana, and Nebraska, It
i1s of interest, as griving am indication of the character and maturity
of the graduate students, to note that the ages of the men varicd from

22 to, 45 years, and that several of them, at.the time of entrance

upon the graduate course, were receiving salaries of $3.000_ to $5,000.
At the University of Michigan, graduate work in higlway engi-
neering and highway transport, leading to. the degree of master. -
‘of seience or master of science in engineering, has been arranged,
especially for men: engageq in the practice of highway engincering
and highway transport. Eighteen graduate short- erigd courses in
the above subjects will be given during the monthsof Décember, 1920,
to March, 1921, 3nclusive.. Each .courso will.consist of 30 Jegtures
“and will be glyen-in. » period of Lwo ‘weeks, and, will voung as two
haurst sredit toward the total of 24 hours redfired; for ghe master’s
degren. - This plan will afford highway enghieers, chemists; con-
tractors, engineer-8alesmen, highway transport-engineers and man. *
. e Tk s . : & :
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courses i hlgh'w transport engmeenn‘ﬂ lha-w w1shes to plma l
hmmelf on record as opposed to educuhonnl mstuutlons oﬂ'ermg sueh
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:{gers, motor-truck salesmen, and others interested in highway engi.
ncering and highway transport an opportunity to obtain advanced
knowledge during the season of the year ‘when leaves of absence
may be easily obtfiined. Fhese courses are open to graduate stu.
dents and qualified \potul students,  As indigative of the scope and
content of the courses in higliway transport, the following dump
tions are gmn' . .

Iighway hmu«norl furreys--This course covers (he subject af tnffic classi.
fieatlon and census, welghts, speeds and dlmonslons of vehictes, highwuy fuctors:
-affecting ec onuuu?‘ Tifghway transport, in\oxtlmmonw of hl;,u\\.l) routes, trans.
port leglslation and regulations, rural and urban transportation oppertuuities
and competing curviers, including rnllways and wategway transpart facitities,

Ameriean and English hiyliu'ay trapic I('yislu'li!:n and regulations,—TLaegisly.
tion pertaining to welghts, dimensions, and spogds of motor trucks, trictors,
trailers, and motor hnws, fr.)qdnsm for hl;.x%; trAngport roittes; rate
tegislation ; national, State, count\. tm\nshlp 1h;nldpnl Inws, licensez,
taxes, and tratlic regulations,

Iuterrclationship of highway,vaihic and u‘n!(‘_rrra]/ transport. —TDevelop
ment of hizhway, railway, and waterw®% transportiadon; econonde compirison
of methods of transport of passengers and ceonmodities; characteristics and

o efticleney  of cach type of transportation; .inflneneing factors of distances,
haulage, rntm kinds of freight, pucking, L'('lulnmvm, and port, terininal, and

warelouse facilities. ' s

Amcerican and English highway transport mdthods, ——lll\lnry of Amerlcan snd

Sugllsh hi"h\my trum]mrl'ltlon methody; comparixon of horse and motor trans:
port; munlclp'll hnuln;:o munictpal delivery systems, store-door  delivery,
Antercity hauvlage, long nnd short hnul 1ze outshile of cities, rural motor express,
retirn-luads bureaus, motot- truck parcel post, plaut und factory baulage, Army
Ctransport methods, horse transportation methods; efficient methods of pucking,
handling, londing, nnd unloading raw ohd manufactured wmterials,

- Mighway transport managenient, costs, and rerord systems.—-Fundamentals of
eﬂh fent mamagement of the different highway transport wethods ;. administra-,

" tion and organization of trnusportntlon companies ; “cost and ‘record qsslvms'
eloments of cost of operation of motor vehicles, Including direct, o\erlw W, and
+" lost time charges ; relution of bighway m«opemtlng cost.

thway fransport seminary.—Lirary - rm«-nrdx, and preparation and pre-
sentation of reports, papers, and briefs, Af&i"m\d work on special problens
relating especliify to such subjects as highwuy transport cvonomlm interrela-
tionship of highw ay teansport, good rondw. and -mrnl de\olopmvnt econsumers’
organizations; community schools and molnr h\N's effect’ of roud\\u\,s on

- vehicles. ., |

Aechanism, opcration, and maintcnance of molor trucks, tractors, am‘l trarl |

., era—Epgines, inclidding operatjpg 1‘)3«'5. valves npl viive- -timing, carburetioy, |

,lgnmon systemig,, olling sygfe);)n. cooung,- rating, ‘and characterigiic curves;

clutchea" tmnsmlsslon and’ «frlve shafts; renr. n'cles .and’ gm‘or Inla; 'front
. axles and' ateerlng mechnnlsm brakmmnd sprlngs engine and truek tostlnx
’,-~and~ pertormance curves itrugk operntlon nnd control thack mﬁintennnco

sidrad
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courses unless their financial resources are such that they can secure
speciabists to give such courses and proxide the necessary laboratory -
and field equipment.  ANo it should be emphasized that duplication
of spectalized courses ini)slitutions located in the same geographi-
- cal seetion of the country should be avoided. If this recommen-
dation were universally adopted, educational resources could be eon-
served with resulting economy amd material-increase an the efliciency
of specialized courses. Tt is belieted that the Ligh cost of the neces-
sities of life, with the resulting demanfl that salaries of educators be
materially increased, will foree many institutions to seriously review
their educational programs and to determine the fieldsGin which thev
ean hest servewMbir communities and most efliciently fulfill their mis-
sion in the Nation'seeducational systen. ’
L]

h <
»

} PREPARATION OF MEN FOR SERVICE I)EPAR(.\IEN’I‘S.

[ 4
Discussion by H. R. CopLEici, Secretnry, Service Division, National Automobile
g Chamber of Commerce,

.

With most articles of trade, once they are sold and pass into the
hands of the user, the makers and sellers cease to be concerned. This
is not true of automobiles. The manufacturer.of a car is the creator
of a lcspnnsllnht\ Throughout the uscful life of the machine the
owner is-dependent upon the manufacturer directly or through the
dealcr for parts to replact those that wedr out or are brolken,.and
upon the dealer or independent repair shops for overhauls and repair
work. This, commonly known as service) therefore constitutes a

“third ln.nnch of the industry, in |ddmon to the two common to
other lines, mihufacture and saleg.  You have heard from others the
needs in the way of education for factory and dealer personnel, Tt
will be my purpose to set forth. eometlun" of the need for the educa-
tion of men to carry out the important task of servicing the c\er-’
increasing number of mofor vehicles. .

- On December 31, 1919, there were {f,558.848 motor véhicles regié\
to_!‘e(].in the United States, of which alput 90 per cent were passenger
cars and 10 per cent motor trucks, ExNet. fizures are not yet available

« 48 to therinmber of men now emploged in repair shops. Such ﬁgures
have been collected in. the recetit eefisus, but have not yet been taho."
hte(l These will show the number i in, eagh of the various clusses of
mxnpatgon, such s sei'vice Yuanagers, tes ers; stdskmom men, gefvice
saleswen; superintendents, foremetf; miec ignics, fielpers, and laboters.
Fop: ourpurposes we %‘any sulﬁ“cxgntly cloet‘)y estitate the total num- *
s-ber now em[)loyed There ‘abe repofted to-be. 43 6453 repgir §hops in .

] —_— .
] : e -
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the country. Assuming that the average number of men employed
in each shop 1s five, a conservative estimate, for while the largest
shops employ upward of a hundred men, the smallest have at least
three, this would mcan that 218,000 men are now_employed in service
- Wwork. Dividing this number into the total number of ¢ars iu us.
we hate about 35 cars to each man. Based on the rate of increase in
number of cars registered each vear, the probable number in usg two |
years from now will be 12,000,000, and to servide these, at the rate
above arrived at, there will be needed 342,000 men, or 124,000 more
than at present.  Supposing that 10 per cent of the men now em.
ployed will be lost to the industry within two Years by death, change
of occupation, or other cause, there will-be needed 22,000 new men
to replace this loss, or a totdl of new personnel of 146,000 to LA fitte]
for the various positions in the next two years. How well fitted they
will be will depend on what measures are taken to educate then.

- At present we are far from having sr\lﬁcient efticient help. There
is not only a lack of enough men, but many of the men now employed
are perforce used because of want.of better men. - Probably our aver-

. 8¢ 1S nOt above 50 per cent cfficient. While 100 per cent is not
" attainable, by proper education we should be able to raise the stand-
ard of efficiencysto at-least 75 or 80 per cent. A college or engincer-
ing sehool education may not be essential to any considerable part
of these men, but would be advantageous to the small percentage
who fill the more responsible executive positions. General educa-
tion compmjing\to graduatich from high school would be necessary
for a larger share of these men, as well as special training along
{ines of business or accountancy. The great bulk, however, are
* those needing vocational training fitting them as mechanics andfor
which the industry must look to the automobile schools, Y. M. C. A.
_courses, manual training high schools, and other institutions giving
scourses in, mechanical trades. The-further this preliminary educa-
. tion goes, the less it will be necessary to teach the men after they
take up their work in the shops before they become of real use.
Less and less as time goes on will the higher executive positions
be filled, by. men promoted from the ranks. Graduate engineers will.
find this field sufficiently attractive to enter it, and ervice as we
know.it to-day will take on a new: standard. TIndeed, it must for
‘the continued prosperity of the industry. It is common knowledge -
that pres_ént-'(iay/ﬁ'_ﬁce- is for from what it should be. There is
vast room .for improvement, and this improvement is bound to come.
The public demands it and the industry appreciates its -necessity.
The-latter fact is attestad by the .interest that is being shown in
sex’. service as evidenced by the recent ereation of the .service ‘depart-
“-# ent in the National Automobile Chamber of Commerce. The en- -
_gincering problems relatirig to design” and ‘manufacture - that have

-

.
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go far engaged the makers are relatively near solution as compared:
with those involved in maintenance of the equipment on the road,
and the latter problems will be those that in the next stage of our
development will occupy the attention of the industry.

We must contrive ways and means for performing work in the
strvice stations and repair shops that approach more nearly to the
methods obtaining in the factories, If cars were built as incffi-
ciently as they are overhauled, they would cost about four times
as much as they do. Conversely, if they could be overhauled as
efficiently as they are built, the work could be done for a quarter its
present cost. While this_ideal may not be attainable, certainly
much can be done by concentrating the work in fewer.larger shops,
so that the volume of work handled swould justify the installation
of labor-saving Imnchincry and the employment of processes that
small shops can not afford. At the same time the employees, .by
specializing on the different operations performed, would become
so expert that the labor costs would be greatly rgduced. If the
smaller shops would confine themselves to minor repairs and ad-
justments, sending units Tequiring rebuilding or overhauling: to
these specializing plants, the work could be done better, quicker, at
half the cost to the owner, and with equal profit to the individual
shops than is possible while the little shops attempt to do it. all
with inadequate equipment and less experienced help. Herein lies a
practically untouched field of wonderful opportunity in which eng-
neering talent might accomplish a great work along lines of more, L
efficient organization, shop layout and equipment, motion and time
study, special tools, training of operatives, etc.

‘Another evidence' of the new attitude of increased interest in
service is the number of service associations springing up all over
the country, all of which have as one of the main purposes of their
organization the promotion of means. for educating the personnel
to man the service stationis and repair.shops. The best brains are
being attracted to this problem and results are bound to come, It
will need men of engincering training to work out the methods and
systems and a whole_army of skilled mechani¢s to carry out the
work. : T : .

I will not attempt to go into details as to what the mechanics’
training should be. . Opinions differ, but there are plenty who have
studied the requirements who are ready to lay out curricula for the
schools. The crying need is for more schools and instructors'and

“better courses” in existing schools. As a rule, the courses as so far
provided do mot go far enough, Obviously, skilled mechanics can-
not he turned out in six to eight weeks. An obstacle in the way of .
.extending the period of instruction .is the unwillingness of ‘he'\f_

. studehts to -spend enough time. in school. Much must be done *~
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through publicity to inform the youth enterlnw this calling tha
they must be prepared to devote longer time to their preliminary
education. The future employers of these men stand ready to help
them ‘overcome the hardship of a prolonged nonearning period by
cooperating with the schools so that the students may dnule their
time between the shops and the schools, Jetting them get the theory
in the schools and apply it in the chops to get the practice, sp that
they may be earning something while continuing their education. .
In a nutshell the situatian is this. The industry has grown at a
rate that has outdistanced its ability to develop for itself enough com-
petent men of all grades to fill the places open to.them. A negligible
portion of the men now carrying it on contemplated entering it when
they were in school. In other “ords, nc'lrly all were odu: ated for
heir present work within the mdustr\ It is becoming inereasingly
difficult to continue to do this. Just here T should like to mention
that to which T ascribe the shortage of college-trained engincers
throughout the antomotive industry. It is this, that fathers with sons -
to educate and sons considering what lines of study they will pursue
so far have had little appreciation of the possible future for-them in
this industry. Twenty years ago.the field of greatgromise was elec-
trical engineering, and boys of mechanical bent were advised on every.
hand to mal\e thns their life work. Before that civil, mechanical, and
mining engineering attracted the ambitious youth,- unless their pro-

“clivities inclined them to the still older professions of medicine, the
.ministry, or law.

Since then chemistry has had its turn as the popu-
lar lure. Now it is high time that our second largest manufacturing
industry be L21d up as a deserving goal for the rising generation.

So we turn to the educators. for their assistance. We submit that
we have an industry meriting their keenest consideration. We look
to them to direct the attention of those coming to them for instruc-
tion to the worthiness of this field for their future activity and to
offer them those subjects that will best fit them to enter-upon carcers
in the automotive industry. ‘

So much stress has been laid on the need of men of advanced train
ing that I would impress as my last thought that né army is composel
entirely of officers.- Privates in"the ranks are needed, 20 or more to
every officer, so, from the service point of view, we.are asking what
can the education do to give us more real mechanics so that we may
decrease the cost of car maintenance and give the public the serv ice
to which it is entitled ? ‘

v
A - .
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EDUCATION OF SALES ENGINEERS, FLEET MANAGERS
MECHANICS, ETC.

Discusston by F. W, Davis, Consulting Engineer, The Pnerce-Arrm\ Motor
N Car Co.

.
s

These remarks will refer mainly to the requirements and training
of men in transport engineering as bearing on the operation of
fleets and trucks, of men qualified to take care of mamtenance, of
<hop foremen, of trained me-hanies, of men wio are sales enginders,
and of men, \\ho can go out and present the tmnspoxtatlon problem
in.an mtelh«rvnt manner. . .

The confpany with which T am connected has found a greéat need
for men ih the transportation and service end, and we have con-
ducted, 4n the past two or three years, courses at the fictory where
we have taken a certain number of men, in some casesvmen having
had technical training and in some cases men who are mechanics
and who have been in the factory and whom we have found suited

to advancement in a particular field. We have given such men a
- short, condensed course of three months, covering both lectures and
mech: mmal work 1n the factory. We thus fit them to go out as sales
engineers, transportation engineers, and men who can take execu-
tive positions in the operation-of transportation departments. That
covers the transportation end; then the other end is the service
function, which has to do with the shop foreman, fleet managers.
inspectors, an® highly trained mechanics. The number of men we
take into that are about equal to the others. That Tourse extends
over about six months. These men have had very considerable
practical experience up to that pmiod They are in every sense
mechanies, not necessarily skilled in all branches. We put these
men, through this six months’ course and at the end of that time
they are able to go out and take aétual charge of our so-called agents’
shops. They are able to take over the hamllmg of large ﬂects. they
are dible to fill the position of inspector, which is also highly impor-
tant, and bears a very definite relation to the so-called locomotive
mspector.  The others are the trained mechanics, who are able to
handle the work which comes to the repair shops. We can put. 50
men per-year i the tmnsportatlon branch ‘per 5000 vehicles and
an equal number of 50 men in the service end per 5,000 vehicles.

The Society of Automotive Engineers has recently formed a com-
mittee, of which 1 am a-member, for actually— looklng into what we
all the science of truck opemtxon. It is an attempt to formulate
ceftain under]vmg cconomic principles bearing on highway motor
transportation in comparison with mllway, waterway, and horse trans-
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" to give out to those technical colleges which are going into this sub-

thus make it available for anyone’who may want to use it.

“ ‘towns wubjept to call for ‘special trips upon these routes.
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portation, and in that way to develop certain material, colled
statistics, and to make available for our use, not only in the smal
endeavor that ye have undertaken in our plants, but also more or leg

ject of highway transport engineering. So much for the actul
acquiring of that information. The information at the present time
is more or less scattered. It is in the hands of a few, but the Society
of Automotive Engineers and the manufacturers.will be very will
ing not only to lend their time and their best efforts to collecting and
tabulating this information, byt when it is available and whert the
courses are mapped out in the colleges, men from the companies and
from the society will be vel'y glad to volunteer, certainly at the start.
and possibly for more or less continuation, in order to go before the
various technical colleges and present.this material.  That is, thes
will be willing to volunteer, to a more or less degree, to conduct some
of the courses in transport engineering, not because instructors are
not able to handle it, but Jecausé the information is so vague and
scattered that it is not available for the average college instructor to
secure himself. The bocuty of Automotive Engineers is gouing to
take the material which is collected and print it in some {form and

QUALIFICATIONS OF HIGHWAY TRANSPORT ENGINEERS.

.Dlscussion by ERrNtsT FARil, Chief, Firestone Shl})‘rby Truck Burcau.

L 4

In submitting the following suggestions we desire to explain the
source of our information and the methods by which it was obtained.
It is based on the experience of more than 100 men, operating Fire
stone Ship by Truck Buyreaus in 65 different districts throughout the
country and devoting their entire time to the collection and dis
semination of information on motorized transport. The statistics
come from the research division of the Firestone Ship by Truc
Bureau, which is engaged exclusively in collécting and -eorrelating
information on highway and transport conditions for the use of-the
general public. | '

This burcau has heen in active cperation for more thnn a vmr‘

* Tt keeps up-to-date information on approximately 2,000 highway'
‘routes between cities and into rural districts., These routes cover

about 20,000 villages and towns. . Listed with, these bureaus are more;
* than 6,00 truck operators, either. runhing on schedule between thes (
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One of the main objects of the buredu from its inception has been
‘to train the managers of its various branch bureaus to become high-
way transport engineers, So we offer the fo]]owlng thoughts as the
result of our practical experience along this line':

Qualifications—To meet the needs of highway transport to-day
a man must be trained not only in the fundamentals of practical
rondbuilding, but also be mentally equipped to investigate and reach
proper conclusions on motor transport, traffic, and highway problcms
of the particular community’in which he may be located.

The economics of the motor car, its possibilities and limitations;
the trend and direction of urban and suburban traffic, how to \
anticipate it and prepare_ to releve congestion; the. weight and
volume of traffic and the tvpe of highway that will be best suited to \
it; local geological conditions and the climate as they affect the éon-
struction and maintenance of ronds must be a part of his training.
Mechanical ‘upkeep, operating ecoiomlcs and types of motor vehicles
and their adaptability are also among the subjects in which he must
have special instruction.

The field.—The field for a man specially trained in highway trans-

o port engmeermv would include Federal, State, and county oflices,
and positions with large cities; 1ndustr1al organizations operating
big tsuck fleets; large motor service operators; truck manufacturers

‘ 'm(l (Ilctnbutmg organizations; and ship by truck buremls and or-
ganizations of a similar nature.

The future—~The growth of hlghway motor transport is limited
only by the construction of good roads and the production of motor
cars. That limit is not yet in sight. The trained highway transport
engineer could create his own opportunities. "His specml training
would command attention and direct public opinion to highway -
transport. Heretofore it*has lacked proper and eﬁectne presenta-
tion to the public.

Public attention.—In order to bring a fuller understanding of the
need for specially trained highway. transport engineers it seems to

" be necessarv to concentrate public opinion on thc need of good
ronds, and educate the people.on the transportatlon possxbllmes of
the motor truck. The call for specially trained men will naturally
follow.

The Firestone Ship by Truck Bureau has by demonstratlons, na-
tional advertising, and various means of publicity, and espegjally by
local application, been carrying on this work of educntione?or more
than a year.

Its bureau managers are supplied with information and statlstncs
on the advantage of good roads and motor-truck service. News, .
instructive and interesting, has been supplied t6.the newapapers dnd. _ -
magazines, showing just how highway transport has added to the pne0 B¢

10843°—21—7 Y. G .
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. health, happmess and wealth of communities. Books and pamphlets,
showmg the advantages of ship by truck, giving advice to prospec-
tive motor car purchasers and outlmm-' wethods and costs of opera.
tion, are distributed. The policy beliind this has been not to merely
make sales for the manufacturer or improve any and all roads
lndnscrlmmatol}’ but to put the whole highway transport business ou
a scientific and economic basis. Individuals or communities are not
advised to invest in motor, transport or good highways unless they
will receive a continuous ccondifiic advantage bv so dmng
" General —For ¢xample, the Firestone Ship by Truck Bureau has
had applications from farmers’ organizations, such as fruit growers’
exchianges and cboperative associations, asking for solutions of their
"transportation problems. Should they purchase one truck, or half
" a dozen? What shonld the equipment be and where should the roads
be |mpr0\ ed? We sent o highway trnnsportntlon e'pert into their
districts. " His work for a Michigan fruit growers’ e'«'hunrrc is typi-
cal. He investigated and found that one 2-ton pneumntlc -equipped
.. truck and four trailers would serve the fruit growers in rush as-well
"as in slow season and do it economically and with the smallest inftial
" investment. He arrived at his conclusions by examining the roads,
the location of the farmeys to he served with respect to the com-
mumty packing plant, the amount of fruits jandled each day, and the
maximum amount that their profits would permit them to invest.
- His recommendations were adopted with gratitude by the farmers
And when put into operation will save them from 1 to 3 cents a crate
in transportation charges. And the numb crates handled runs
into thousands a month. - That particular§gpisode, it seems to us,
might well be part of a college-trained highWay transport engineer’s
job. There are thousands of groups of farm¥&s and small shippers

to solve their transportation peoblems. The highway transport engi-
neer with proper training can do it, not only to his own and the
farmes’ benefit, but to the‘great- ‘benefit of the whole community’”
‘The automotive industyy could use specialists in’ highway trans-

port to great advantage. With their special training they could
.nccurately define'the needs of cistomers, thus giving greater service.
“This is also true of large ﬁeet operators. Selection of'the'best routes, °
the type of equipment to- meet particular needs and economizing in -
operntmn would fall within a highway transport engineer’s dutm
i with an organization operatmg many trucks. -
As to specific recommendations on what' chnn'ges ought to be mnde
. - in present college courses, or whether an éntirely new course ought

- to be offered, it seems £ us that such'a ‘degision shpuld be ]eft in the
hands of the educators Here we are attempting to tell what kind of
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/
~‘training thé industry can use. How schools and colleges can equip
men to meet these needs can be worked out ‘best by the educators
thimsel ves,

-

f
MOTOR TRUCK FLEET MANAGERS.
Discusston by CLyper JENNINGS, Managing Editor; Automotive Industries.

In discussing the demand for motor-truck fleet managers, several

- men who have given this subject mature tonsideration have called my
attention to the fact that the average cost of a truck is about $3,000,
and that a person with five trucks has an investment of $15,000, and
more than likely an additional investment of $15,000 in garage and
upnpment making u total of $30,000 for the average fleet of five
trucks. * This investment naturally leads the owner to put a special
man ¥n charge. From the same authorities T learn that there are
about 20,000 such fleets.in this eountry. It is estimated that there
will be an increase in these ficets of at least 5,000 within a year.
It is presumed that the increa: » will be heavier in subsequent years,
With a fleet of ten 8- ton trucks, cgstmv on an average $6,000 each,
and an additional investment, including turnover of tiresand so forth,
of an equal amount, the total investment would be “$120,000 a year,
without counting the cost of a garage. It has been suggested that a
fieet of ‘the size I have mentioned would need a transportation man-
ager as a general director; a delivery supermtendenfp(; see that all -
" trucks were properly ]oaded & maintenance superintendent in charge o
of the garage and all repmq..work an operation supermtendent in
charge of the drivers and the routing; and a cost accountant to collect
and compile analyses of truck casts. All of these men would need
special motor-transport training. . A managerial personnel of this
character would suffice to govern almost any sized fleet, but as the
flect grew the varidus superintendents would begin to require - as-
sistants. It is as yet an unanswered question as to the number of
specml]y trained men who would be nceded as the fleets grew larger.

—es . [N
EDUCATION FOR'HIGHWAY TRANSPORTATION WORK.

Dlscuss]on by Lu L.uum RosinsoN, Transportation Secllon, Councll of Nnuoml
i i Defeuse. —
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"()‘nc of the Outsta‘ndlng features of this movejnent, as I see.it, will - .

be'its pa)chologncal results. Gfoups, large oy smnll rurfgmg from .

the youth#ul helper on the moﬂ)r express truck or«m the repa;; shop L
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. of the’service station to the college student and the young engifeer,
discussing the benefits of a two or four or nine weeks' course, ag
the case may be, will almost certainly grow enthusiastic over ‘the’
opportunities offered, and will desire to take advantage of such

~ opportunities. Like the endless chain, each worker whether he be
on the truck, in the shop, or with a leveling instrument on the high.
way, who has taken some one of the courses, will want to tell his

+. fellows what he is doing in an educational way, and will manifest a
* natural pride in hi§ accomplishments. In this way the demand for
opportunities to participate in some of the courses urder considera.
tion at our conference will spread almost without limit.
The courses suggested in our conference will not only be of eco-
nomic value to the Nation, but prove of great utility in time of war. -
, A great thirst for knowledge has becn manifested since the war,
such_as was never known before in this country. Records of all
ceffeges will bear out this statement. We must not forget that the
highway engincers of to-morrow are the boys in the public and "
preparatory schools and the colleges of to-day. In view of this fact,
the extension of the manual training idea to take in a primary
. cotirse in civil engineering should not be postponed in the schools.
This course should include, for example, so ething on ‘construction
and maintenance,of highways, and mechani«fl1 engineering, including
the buildingi&aintenance,-snd operation of the machine traveling:
" over the highways. | . :

Instruction in safety measures on highways should be given to
children in the various schools. Working with men of expericnce,
1 was able, in connection with my duties in the Council of Nationa] *
Defense, to aid in drafting regulations and directions régarding (h8
subject, -and also, to sound the sentiment of the country regarding

e same. It should be comparatively easy, in view of the sympathy
', of the public and of school directors and teachers in this movement,

-, to map out a program undér which instruction of this character could

be made a definite part of the work in the public schools.
.The.Council of National Defense has made a survey of highway
and highway transpert conditions throughout the entire world, with

- the result that information of almost inestimable value has been

compiled. - A digest of the returns reccived from probably 74 United
States consular districts throughout -the. world should also be of
- -value.. - - ' . ) ‘
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. ECONOMICS OF HIGHWAY TRANSPORT . '
By.BR. C. HArGREAVES, District Manager of the Goodrich Tlre & Rubber Co.,
Detroit, Mich,, and Vice President Natiopal Highway Trafic- Assoclgtlon

»
’

The invention and distribution of automotive vehicles suitable for
transport have been followed by a. great era of road building. The
- further -development of highway transport and of lughwny;onstruc-
tion will doubtless be controlled by the same economic férces which
have been in operation during the past. By comblmng the vehicle,
and the properly established route#we are enabled to develop not
only one trade route but thousands of routes of trade influence and
commerce within our shores. In the words of Senator Harding,
transportation “is the one agency of putting every community in
# the Republic on the way of commercial progress.”

The history of transportation shows that as new trade lines were
brought intp existence new trade centers were established. The
prime motive back of these activities was commerce, the basis of all
human progress. To -day “the constructive machmery of civiliza-
tion and progress” is the automobile which meets a fundamental
need of our modern life, - 2 -

On account of the present-lack of adequate hxghway transport fa- -
cilities, a large number of our rural population are depriyed of edu-
cational opportunities. Likewise, crowded cities are hurt by huna&

on account of food shortage when proper highwayxtmnsport thig
bring the food products from near-by acres without serious delay?
Ihghway transport may also serve those who live in congested city
quarters by oﬂ"ermg more ideal llvmg conditions in near-by villages. -
The.tool for improving rural life in all its phases, and consequently
the means of keeping the country sections from gradual depopula-
tion, is an adequate system of highway transport.® S

}Ierbert Hoover has said: “The rufal motor express devo.lopment i
which aims to' provide efficient transportation between rural_arcas
and consufing centers and rail and water terminals i is, I believe, in’
the line of progress, and ‘will bear large returns- t.o producer, con-
sumer, and carrier,” etc. ¢

e following item quoted from an English ]ournal is slgmﬁcant

’J‘ho market towns of Newbury and Andover, which are 17 mlles apart, have"

- Been linked up by gotorbus, the opening of the new serwi belng Inaugurated
ofe day last week, [JThe two towns are poorly served in the mtter of inter-
communication and, as they are on different rallway systems, the circultous
train journey occuples’ three hours. The motorbuses compRe the journey in
50 minutes at a charge of 23. 6d. as agalnst the railway fare of 8<. The

service is to be run every two- hours, utartlng and ending at 8 o’clock, mornln;
&nd evening. ’ . -

-

*From an address. made before the snnual meeting of: m Michigun sme Good nog
Amchtilon. .1820, .

I 4
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*ow consider for a moment the case of two towns,.apd call them

~Tyre and Sidon. For the towns I have in mind aré as inconspicuous

to-day as those of the same name in the old world were before trans-
portation made them famous astrade centers. With highway trans.
port available, 2 trade route would be established between the two,
and these towns would in time become -estdblished ns trade centers,
Assume that it were possible to gstablish any one of three routes
between these two towns, what direction' would it take and how
about its profile? Without' a scientific study ‘of the: possnblo trade
development along the route, the efforts of the ablest engineer would

‘e unsatisfactory. . Ilow much expense is justified in shortehm{?ﬁthe

distance of the route 2 miles—reducing the grmles one-half—elimi.
nating curves—and in provulm;z @e most eflicient type of road sur-
face? What of the width now, and in 10 years; 'of snow removal to
permit brisk trade 365 days in the year; ‘or a snow embargo pre-

venting a proper range of industrial activity to enter the trade -

centers, which, activity woulcl be dependent on 365-day roads?
These are a few of the problems—there are yet many more. “And
all of these problems I think of and study over as being included in
this subject, “ Economics of highway transport.” And are these
not even greater problems “than the ones of construction we are
usually tattling with? True. we may know!little about the ‘bearing

. power of soils or the action of clay with or without water in suspense.

" But I believe we will know = great deal of snuch matters before we |

reully make a start “with the larger economic, problems, becauss one

is of the type that can bo taken into'the physxcal and chemical labora-*

“tory and expressed in the form of mathematical equations, and the

other fakes one into the hhboratary of human life and expenonce and

m\ olves the personal equa

I the future utrememf{‘s growth and strengthcmng of the to“ns
and villages of our land will doubtless takeé place. Even from the
standpoint of foreign trade alone, it is the people of ths towns and
small cities in the country who should be.yitally intcrested. Far

only consider that in 1919 $3.500000,000 of foreign trade—about 45 -

per cent of it—was madeup of frmts,, cereals, vegetables, meats, eggs,

and butter. This meansa greatYeal to the towns and villages. And

from the standpoiht of manufactured amcle(\gonsxder that it has.

been stated that over 50 per cent of the manufactured: goods that go

to buyers outside of the United States are prod®ed in towns having-

_a population of 50,000 or less. Imagme, theg, countless villages and

great steam - dnd electric- ml system.

towns linked up. by trade routes, growing steadily as trade centers,
Jooking 1ip in turn to the more natural @nters of larger trade in-

fluences.. At ‘sich points hlohww trnnspont wxll be- join8d to our

!
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portation as the great roughing-out tool, used for first entering the
heart of acountry, and large section and highway transport as the

light finishing tool for shaping the rapid 1mprovemont and dev o]np o

ment of ¢he Frge tributary arveas. What promise there is ahéad in
this, country of ours. A_rterles of cammerce. Webster says,of an
artery, that it is a vegsel carrying blood from the heat and a con-
timml channel of cémmunication. This, then, is the challenge.laid
at out door. To pick up the.tool—highway transport—aind apply

H'md in hand they must go, artlcu]atmg perfectly. Rail tmns-~ :

it properly; to build arteries of commerce with chnnnels uninter- -

rnpted despite rains and snow, so that commerce, the very life blood
of ‘our Nation, may flow \\1th more certainty back and forth from

ports to big cities, and on through to the towns and ulla"cs of our.

land, the very heart of our country.

. W

RESOLUTIONS OF THE CONFERENCE {OMMITTEE
. ON
- HIGHWAY TRANSI'ORTATION EbUQATION,
ADOPTED MAY 15, l!;"()

\\hm s’ the phenomenal developnmient of highway trinsportation In the
Un.ted States has created a demand for men haviug knowledge “of anq (r\inlng
In a new technical field, which may be designated highway transport enSineer-
ing, und which deals with the science, art, cconor,nlcs, and business of trans
poration of passengers and commnodities over highways: and

Whepeas the manufacturers and users motor trucks, In this conference
assembled, have stated, first, that four thgartand men should be traired in Ligh-
way transport each year In universitics fpr positlons of motor-truck fleet man-

ajrers, sales engineers, advertisers, business admlnistrators, and highway trags--

port engiueers; second, that short-period advanced courses efficiently pro¥ide
opportunities for mhen occupying the positions ennmerated to obtain a knowledge
und training in highway trdnsport; third, that students in unlversitics may be

tmlned for the above-mentioned positions through the niedivum of four-year

('nur%os in highway transport engincering or group, options In colleglate or

'teelmignl courses fourthgthat one thousand automotlve engineers, requi

each year for resouroh nd doslgn positions, may be. trained through the
medimm. of four-year mechanlcal engineering courses which include automotive
engineering options; fifth, the training of two hundled and fifty thousand men,
required each year for the positions of shmtoremen. skilled mechanles, Inspee-
tors, and motor truck operators may be efticieptly given by vocational automo-
blie and factory sohools, and-

Whereas the need is dally emphunsized In every highway: de,pnrtment through-
out the land of highway transport englneers. whose gole activity shall be the
practical uppltcﬁtlon ¢f bighway statistics and servive tests 0 far .as the same
are valuable not only In the zegulntion of traffic, but to the sclentlfic. design
and operation of highways and motor vehicles: Therefore be 1t

Resolved, That this conference strongly recommends that universities and
colleges offer coursés in highway transport as thélr facilities with permit, apd

S v [
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1

" that at least 10 univcrsities, located in different geographlcul sections of the

Unlted States, offer short perlod nd_ynnced courses’ covering the various phases

of highway transport, and four-year courses in highway transport engincering
or highway transport options in four-year collegiate or technjeal courses.

.

b

. - b

M . 5
Whereas the fungamentals pnderlying the Ildeals and accomplishments of to-
morrow must be implanted in the hearts and mimds of sthagl boys gnd girls of
to-day; and . 500
Whereds the avenucs of tmnspdrtutlol’ have carried civilizatlon around the
world and admiuistered to the wants and comforts of ali: Thererore ‘be it .
Resolved, That the underlylng principles of highways and hishway trans.
port, as well as phe rules of the road, be taught in the Zrammar schools ang’
high schools of the Nation; and . .
Whereas It is desirable that thosa boys and girls who are naturally best
fitted to carry on this most Important work be selected scientlfically and care-
tully with a view of the widest possible advantage to tlie Nation :» Therefore be ir
“Further resolved, That vecational guidance be given in every granimar and
high school In the land with a view of pirticulariy selecting for all prfessions
und activities, and particularly with reference to highway transport, those boys *
and girls’ who show unusual proficiency und appreciation of the vast problems
of highway eagineering and bighway transportation. . =
’ : A. Eh Bryxcenarn, Sceretary,
Profcssor of Righiay Engineering and Highway Transzport, U.%f Michigan,
. ’ Emory R. JonnsoN, dAssociete,
.Dean, Wharton School,of Finance and Commerce, University of .Pcnns//lvania,
' ) ’ 0 o JoHN WEBER, Associalc,
Associate Professor of Mechanical Engineering, University of Pittsburgh.
O R Ty
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CONFERENCE COMMITTEE ON RUSINESS EDUCA-
.’I‘ ON A}I{‘Ié) HIGHWAY ENGINEERING AND TECHNICAL
RESEARCH. .

(‘qurman A. F. Woods, president, University of Man’u:md

secretary, George . Zook, specialist in higher educadon, United States Bureuu
of Education. 0

. .

PERSONNEL,
R. D. Chapin, president, ITudson Motor Car Co. - V
H. R. Coblefgh, secretury, service division, Natlona) 3utomohile Chamber of
Commerce, - . 1

HOW, Dav lq, consulting engineer, Soclety of Automotive Englneers

A T. Goldbeck, Bureau of Public Roads, Department of Interior, Washington,
D.C. .

ML ll(-mim\m manager. Motor Accessories Manufacturers' Aesocmtion

L. 1. Hewes, Inspector of roads, Oregon.

Charles 8. Howe, president, Case Schem|of Applied Science, Cle\cfnnd Ohio

I'revost° Hubbard, Asphalt Association, Ne\\ York.

C. D. Jarvig, specialist in agricultural cdumtlon Bureau of Education, Depurt~ o
ment of Interior, Washington, D. C. .

-Pyke Johnson, National Autoinobile Chamber of Commerce, Washington. D, C.

W. ¥, Logan, United States Tire Co.

G. F. Zook, specialist in higher.education, Bureau of Lducatlon. Dep:u'tment ot
Inferior, Washington, D. C.

v

——ee

FUcATIONAL SURCOM MITTEE,
Cuanes 8 Howe, chnirmun. e
A. T. Gm.om:cx. associate.
GEorGe F, Zook, gecretary,

w 3

REPORT UF THE EDUCATIONAL COMMITTEE OF THE QONFERENCE
SECTION ON BUSINESS EDUCATION AND HIGHWAY\AND TECH,
NICAL ENGINEERING. - ’

The conference committee had under conslderatlon the problem of
research in highway engineering and in tcchmcal engineering. It
also considered the question of business education as a preparation”
for persons who might be employ('d in the automotive industries. -

1. Resear¢h.—The committee first considered the question of re-
search in highway engineering. . It developed at once that research
in tHe problems of highway engmeermg is an" extremely important
matter. Large sums of money, have“already ‘been appropriated by %
the Natxonal and .State Govermnents for the purpose of bmldmg

»L-.‘\
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highways. As yet, however, many of the problems concerning the
proper construction of highways remain unsolved, and before w

y expect to build highways ‘that will stand up under the new
traffic conditions. it will be necessary through research to determine
how these highways should be built. At present only a very small
portion of the sums appropriated for the building of highways may
be used for research. Research is necessary not onfy to determins
the character of the construction of roads according to the type of
traffic that passes over them, but also to discover the kind of high-
ways which should be built to withstand the climatic conditions i
the several parts of the country.{ For instance, highways in .the
Southern States probably need to be of extremely different char.
acter from those which are built in the Northern States.

In the field of technical engincering, connected particularly with
the automotive industries, it developed that the stimulation.of re.
search was not so necessary. For a long time research has been going
on in the field of design and fuel in the autqmotive industry, and this
work is still being carried on sufficiently. _

The new field of research in highway transportation economics

needs serious attention in the future. It is, for instance, a grest.
problem to determine what is the cost of transportation by motor
trucks and to what extent motor trucks should be used to replace
~other forms of transportation. It was agréed, however, that this
research could e dttempted only in the automotive industries them-
selves, On the other hand, it is highly desirable that colleges and
universitie$ train men in the methods of research who could Inter
be tinployed in this field by the automotive industries,

OW important problems which presented itself was that of
coorfinating the research in highway engineering problems at the
various colleges and universities. Some colleges and universities are
much betfer able to undertake the solution. of thoss problems which
concern that section of the country in which it is located. It was
suggested, therefofe, that there should be as much coordination as
possible in the research in,highway engineering problems which it is

* hoped will be conducted at the various institutions of higher learn-
“ing. Mention was made of the admirable work of the National
Research Council in attempting to stimulate and cdordinate research
work'in all fields. It was the unanimous opinion of the committes
that there should be some central body to stimulate and supervise
" research 'in highiway -engineering and transportation problems
throughouit the various. colleges and universities which were in s
- “position to undertake this résearch. T
"+ -2 Business education—The discussion of business education re-
. venled-the wide opportunities which there are in this field to-add to
'\gm’ efficiency. of the automotive industries. It developed that it Was
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highly desirable fora large portion of the persons connected with the
antomotive industries to have an adequate preparation in Lusiness

“courses which would enable them to undertake managerial positions.

where they would be able to coordinate the work 6f the various

‘hranches of the industry. -

In the discussion of this topic it appeared that much work of a

valuable nature could be undertaken even in the clementary and
secondary schools, where students could be taught elementary business
forms and practices, which in time would assist them to accept posi-
tions of responsibility in industries.

In the colleges and universities it was pointediout that three fields

Cof up[nnlumt\' are open for a greater number-of business courses

It hiis now become gencrally recognized that’ graduates of engi-
neering schools are much more \aluable to an industry when they
are acquainted with those fields of business education which will
enable them to coordinate the work of the various departments of -an
industry.  Recently also there have been established a number of
schools of business and commerce, whose graduates may find ample
opportunity to accept important positions in the industries. It was
sugrested that students in liberal arts courses should be given an
Oppurtunity to pursue a number of courses in business and commerce
and also in engineering, in order that they fay be able to ungertake
important posntmns tn the industries. Graduates of business courses’
and of courses in arts and scienées may be used in consitlerable num-

\lwl'ﬁ in industries that are generally regarded as technical in nature.

RESOLUTIONS OF THE Couun'm: ON RESEARCH AKD BUSINESS EpUCATION. -

In view of the fact that a large voluine of muteria]s formerly transported by
rilroads {8 now carried over the hl;:hwn\s, resulting In a great Increase §n
weight and volume of freight carriéd by motor trucks, and iR view of the
lack of knowledge concerning many. of the fundatentala of highway con-
struction to take care of this tr'afﬂc, and in view of the enormous sums now
heing expended and to be expended In the future for road cotstruction, it is
llu sense of this conferences

. That research in hl;:hwnMnglnoering and highway transportnﬂon prob-
Io'm\ is necessary to secure highways cd'p.lble of carrying the traffic which will
pasx over them in the future.

2, That a modernte number of colleges and universitles properly. equlpped .
und located In varlous scctions of.the country should: be urged to undertake
research in highway engineering and highway transportation for the. purpose
of training undergraduates in the methods of resenrch und solving the probleimns
of hl;:hw;ly eugineeripg through competent graduate research.

3. Tt this resenrch should be directed by some central autWority, which
shunld have power to call to its assistance other agenclies and orgunlnnons
enpable of giving advice on this subject. i

4. That sufficlent funds shonld be ralsed and placed ln clmrse of this central
budy to carry oun this research.
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i 5. That, thh centrai body should have the ‘power to invite the cooperntlon

of *State hI"lmny departments, of coileges and universities and experiment
stations, and to assign to these cooperative agencles funds for the prosecutlon
of this research, and &0 superyise and direct the conduct of the work.
6. That in addition to these funds the National Government be urged to
approprinte generous funds for rescarch in highway engineering and highwuy
transportation, and that cach State set aside a definlte portion of the funds
appropriated for bighway counstruction for the prosecution of research in
hlgh“ ay englneerlng and transportation, .

. That the State highway depurtinents should, “heremr possible, seck
the cooperation of colleges und universities and experiment stations in solving
rese.xrv.h problems in highwuy engineering pecullar to the State concerned.

RESOLUTIONS REGARDING BUSINESS EDUCATION.

1. That the lnrgest possible opportunity benghen to.students in the elementary
and secondary schools to learn simple business forms and practice, bookkeeping,
commerelal law, clenrentary banking, afid elementary practical economles in
order that this training, together with practical experlence, may enable tbe me
to advaunce into positions of responsibility in the industries, - )

2. That the conference indorse the idea of a liberal opportunity for englneer-
ing .students to take courses In business education which wiii trala them for
managerial positions in the industrles. . )

3. That the conferetice fuvors the establishment of schools of business and
commerce in which students, In addition to numerous courses in bhusiness and
- cominercial economics, may secure such technical and genernl trulning us wilt
- fit them Qr feadership in industry.

4. That the colieges of arts and sciences encourage the plnclng of courses In
business economics on a pur with humanities In order that graduatey of these
colleges muy tuke their pluces ia industries speedily and intelligentiy.

- CaRrwes S. Howe, Chairman,
Preaident Casc School of Applicd Science.
A. T. GoLbRECK, P
‘Burcau of Public Roads.
Georae K. Zook, Secretary, - ‘
) Burcau of Education,

PROCEEDINGS OF THE COVFERENCE COMMITTEE ON BUSINESS
ElééJCA’l(l:gN AND- HiIGHWAY ENGINEERING AND TE(,HNI(,AL
RESEAR .

.

Chairman: Dr. A. F Woobs.

Crmirman. I believe thnt 1t is unnecessary to mqke any opening
stutement as to our discussion this afternoon. 1 understand that we

engineering and technical research in their relations to-the general

problem outlined in the morning session.. Certain gentlemen have

- been’ requested to open ‘the discussion of these subjects, beginning
with the consideration of highway- engmeerm research. Mr, Gold-
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Mr. Goroseck. Before’ npproachmg the subject of research 1n‘
highway-engineering courses, it will be well to stop ‘nd: considef -
the object of research work as undertuken in colleges. Primarily
every subject in engineering courses should be studied for the pur-
pose_of mental training or to add to the general or special knowl-
edge of the student so that he will be better fitted for carrying on
his life’s work, and it is highly desirable that such research work
as may be undertaken will at least aid-in serving this purpose.
Undergraduate research, first and foremost, should be of benefit to
the student. So far as benefit to the hlghway ongmecrmg profes-
sion is concerned, it may be said that research work in engineering
eollegzes should be conducted with tlds in view, but that this purpose
should be regarded merely as of secofidary importance.

Highway engineering and: highway transport are still in their .
infancy, and there are numerous problems which must be solved
before we shall have attained that degree of perfection in the art
of road building and highway transportation so gieatly to be de-
siret. These problems, in the main, can be solved only by thorough
and conscientious study and resear(h in the field and in the l.1bora-

“tory.  Many of them are far too blg to be undertaken in the short
time allotted to .thesis work<in engineering courses, but nevertheless
most of the major problems are capable of subdivisign into minor
problems requiring a comparatively short time to solve, and such
problems when solved, assembi¢d, and digested will give the answer
to the big. main problems being studied. g

Would it not be well to have these major problems thorou«vhlv
outlined by some suitable agency, such, for instance, as the engineer-
ing division of the National Re&earch Council or by a committee
of the American Association of State Highway Oficia]s? Let these
problems be subdivided into the minor scctions requiring solution,
and let. the research work of the colleges be conducted toward the
end that the solution of the minor sections of the big, main problems
may be obtained. The statement of the problem in detail would be
of great: educational value to the student and would gj\e him a
clo.u conception of the goal to bo attained. His interest in the solu-
tion of his part of the program would be stimulated by having the
same problem assigned in several institutions, and in this way
sarions students or gronps in the various institutions at work could
compare their final results. They would be thus urged toward ace.
curate observation and. careful work. The very fact. that groups .
in various colleges were working on the same problem would add .
to the valugBf the results obtained, since it could very readily be
determined ‘whéther the results conld be accepted as being of value.
or be rejected because of inconsistenzies, It would be my idea that -

>
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some central body or committee in cooperation with the colleges
could see that the problems were distributed to the various institu.
tions so that there weuld not be too much duplication of effort.
There should be some duplication, however, and the same problems -
should be repeated over several successive years. The results thus
obtained might be of some value to the engineering professmn

The fact tha?the student 1s made 'to feel that he is cooperating
in a big national research for the good of a common cause would be
a great stimulus to him in his work, and the fact that he would be
given an opportunity to compare ﬁnal resulfs with ofhers working’
on the same problem would promote accuracy. The experience
gained by the undergraduate in research would be splendid train-
ing for him and would aid in fitting him for more extensive and
more useful researches to be undertaken'in Inter life. Tt.is believed
that such a procedure in research in highway engineering courses
“primarily would bencfit the student, and at the same time might
add to the general fund of knowledge leading to the advancement
of the'science of highway engineering. .

The most extended researches might be undertaken in graduate
courses under the general supe. .ision of the same advisory body,
and it is to be expected that-the results obtained from g!y/re-
searches would be of much more value to the profession ##in those
from undergraduate work. 3

CrarmaN. One of tie speakers this morning saidl that a com.
mittee of the engincering division of the National Research Couneil
was undertaking a project of that kind. ' ¢

Mr. Govrpsecg. Yes; T understand that is the case, and it gcems to
me that is the logical thmrv to do. I feel that in the first/flate we
must have a very definite outline of the problems. Theé problems
should be minutely-outlined, and there should be some central body
to see that they are properly distributed, considering the kind of
eqmpment the colleges have. Those problems could then be worked
out in detail. -You can readsly realize that it is impossible to assign
any one great, big problem to students for research work, because
they have not time enough to devote to such work, but the main prob-
lems can be subdivided and the students can work on the mmor sec-
tions of the main problems.

CuatrmaN. Would it be an advantage if engineering institutions
= should have connected with them research departments, such as the
experiment stations of the agricultural colleges, similar to the agency
planned in some of the bills now before Congress to conduct funtla~
mental regearch and then to have these minor research probiems
‘more or less articulated with them?

Mr, Goronrck. That may be worked out in connection with ad
vanced courses. , @
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Cuamtman. Is it your idea to have students do research work in
' the first, second, and third years?

Mr. Gorpseck. No; I should say not.- It should not begin before
the third or fourth year. "I hardly believe the students are ready for
research WOI‘I\ before the beginning of their senior year.

CIIAIRMAY. Ordmanlv, for mst'mce, in the :):grlcultural colleges,
the research work started in the senior year is of a minor nature, just
cnough to give them the training in methods of research rather thap
in the solution of problems. 5 4

Mr. Gorpnrck. I feel that all hese problems must necess'u'xly be
of a minor nature., I do not feel -that research work as conducted in
the ‘(:o]legos in the time allowed for such work can be anything else
but of a minor mature. Itis 1mp0rtant work, but I think the minor
problems, when assembled, will give the .answer to tne big, main
problems.

CuarrmaN. Your remarks are directed mege to the training of the
stulents than fo-the solution of research problems in cannection with -
hichw .y construction. That, you think, is the most important aspect
of the case?’ ¢

Mr. Gornpeck. T feel that is what the student is going to college
for, and not primarily to conduct research. Any research work that
is conducted should be given for the purpose of training the student. .

Cusirman. T wonder whether we are expected to consxder also the
importance of fundamental research. While perhaps ndt connected
with the educational aspects dlrectly, there is.a field there, connected
with the field of highway engineering, to which attention ought to be
called. I should judge that the engineering division of the National
Resenrch Council must feel that necessity, inasmuch as it has estab-
lished a committee on highway engineering research, which will, I
suppose, be devoted mainly to the fundamental aspects of the sub-
ject. You are in that group. Do you know what the feeling of the -
committee is?

Mr. Goropeck. As I understand the outline of that group, the
engincering division, as far as highway engineering is concerned, is

divided into three main sections: (1) Road des1gn, (2) economics;
(8) highway transport.

Dr. Zook. Is it the idea of the Research Councll that research
work can be done in connection withthe usual work of the fourth-
_year student, or is it that graduate work should be developed$

Mr. Gorbeeck. I do not believe the committees of the National
Research Council are depending upon the little research work done
by students. They are going to depend primarily on research work
done in graduate schools, or by various State laboratories, or work °
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done by committees of the various technical socxetxes,_ They aro not
going to depend very, much on the work of undergraduates.
Coamsan. They have definitely approved the legislation to estab.
lish research experimental stations in connection with colleges and
universities?
Mr. Gorpeeck. The Nitional Research. COL icil has taken the atti-
tude that there are two aspects of research work: (1) The develop-
- ment of research personnel, which must start back.in the finding of
individuals adapted to research, and train them for research; (2) the
solution of fundamental problems by direct effort, and the develop
ment. of research agencies in view of finance, and manned by thor-

oughly experienced research men. -
Mr. Crapmv. There has been research work carried dn in highway
construction on the part of students at the Upiversity \Ilchlgan .

.and divided into permanent and, temporary research, and they have
endeavored over a period of years to gevelop as much student re-
search work as can be done, and that type of work is directly stimu-
lated by scholarships, and has proven to be very successful to the
State of Michigan,
' Mr. Hunnao. Is'that work undertaken by undergraduat&?
Mr. Cuarin. Yes; by undergraduate students.
CaamrMaN. Do you know whether the State hig&ﬁvny'depnrtm'ents

or industries provide any’scholarships? :
Mr. CrapiN. I am providing one myself.

CramryaN. You are doing it as an educational proposmon rather
than to get some fundamental results? '
Mr. Crarix. 1 gave a scho]arshxp, rather, I should say a fel-
lowship, in highway engineering af the {vaersny of Michigan’; they
were able to get together more or less in the way of equupment The,
fellowship which I gave is based ou permanent types of highway re-
search work along that line.” The Detroit Edison Co., while I haye

not investigated it, have over the same period of tune given a fel- |
lewship based on. *the investigation of dirt roads, possibly because
- they have in Michigan investments scattered all over the State and

- they -want information to tie up their various plants with some sort |
of highways. Thevae continued to do that, and it is an annual
scholarship.. . e

Mr. Hupsaro. I should like to raise the questlon as to whether re-
searéh work should find a place in undergraduate work? Person- '

.~ ally, I do not think it should, unless the usual pMeedure of intro-
..~ ducing highway engmeermg nt the present time is changed. Tt is
“introduced usually in the senior year, and in order to get it, it ig
. Pecesmary. for-the student to have more expenenco than he can get .
“in one year's training, as introduced in the senjor year. I do not

_ ibmk that it hgs 'Y plsce in undergradnate work. :

a
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President Howe. I wholly believe that we need 8 vast amount of
research work done.in connection with our roads. We have only to
look at the condition of roads which have been used for a short time

by heavy trucks to see that we do not know how to build them. We
have available over $800,000,000 towspend on roads, and we ought to
conduct the most far- reachmw researches before. we put our money )
into anything which we do not know will be valuable or lasting. 1 -
think that any research carried on by students is absolutely worth-
less. I speak after watching research for 40 years in college. It -
isa valuable thing, as a rule,"for the student to find how to conduct
researches, but it is worthless to any one else. They learn mainly ‘—
the methods of research, and they will become valuable research-
workers later on.” With the tremendous amount of money to be spent

and with the tremendous amount of traffic going over the roads, I
helieve the hlghway problems of so/ great importance to the coyntry |

- that we ought to have the very highest type of professional research
work done, and not’ depend upon students except for the smallest and
minor problems Students ca'n assist in these. Many of these re-
searches must last more than a year.  An undergraduate is available
for only one year, and he can give only limited time in that one year,
and after the senior year he is not available at all. Many of the
problems should continue over many years before we can come to
any correct solution in regard to them. If we were conducting re,,

\" cearches in regard to anything in connect\on with commercial prob-
lems, we would not take an inexperienced boy and let him conduct the’
research work. We would take the very best man we could find and
pay him whatever was necessary. Now, it seems fo me that a large
amount of money ought to be available for professional research
work on the roads. Use graduates and undergraduates as much as
we can for small things, but consider it a small part of the problem.

Mr.: Goupneck. I should like to second what Mr. Howe has said.

The nctunl value of the resonrch work turned out by the student
can not be considered very highly. However, the tram& ‘will be’
of value to him later. That is the most valuable thing.

President Howe. Surely that is the most valuable thmg Train ~
them so they will be valuable later on.

Dr. Zook. This field is more or less foreign to me, of course, but
I think that most engmeers are agréed that they willnot endeavor
to specialize too much in any one diréction. That means thsit they
are not: even gomg to endeavor to do very much research work in
the. junior and senior years. . If any rescnrch work: is done salong

% this line, it will ba done by graduate students. Can we get any .
‘kind of a statement from the persons qualified to speak here as to |

- the necesmty of- gmduate resbarch in highway engmeermg problems,
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our colleges and universities? That seems to me to be th problem.
" CHarMaN. The discussion has centered upoh two z)ects of the
to be an gpinic.. that minor research as an educational procedure in
the senior year is recommended as a part of the education of the
student with the understanding that the products of that research
are of no value in the matter of solving our big problems. Tuwo,
t*:: importance of this subject is so great that fundamental research
manned in the most, thorough manner and financed so as to solve
the big problems is necessary” before we go very far in cur road.
_building program. Fhese two points seem to be perfectly clear from

- the discussion. . ) : '

President Howe. May I give an-illustration? We started in Cleve.
land two years ago to pave our most fmportant'higflwny, Euclid
. Avenue. We ssed the best highway.engineering and the best knowl-
- edge we-had; give it to a very competent engincer. In less than a
- year’s time, I think in less than six fnonths’ time, in the very best
section, & little over a mile in length, there were at least 50 holes
in the pavement, if not more. I think that is what I mean when I
- say that we do not understand the methods to be used in the funda-
mental problems. In order to put down a good pavement we must
consider the effect of water upon it, the effect of drainage upon it,
*.the question of soil, the foundation necessary fof the different kinds
of traffic, the surface material which ghould be used, and the method
of. maintaining that surface. If the surface goes to pieces in a short
time we should*know how:to replace that sufface. We should have

engineers who understand resurfacing. , '
Mr. Hewes. I wish to indorse what President Howe has said, as
seconded by Mr. Goldbeck. I feel that research can not suggessfully
" be carried out by undergraduates, but in defense of the ehgiteers-in-
connection with what President Howe has just said I think it ought

.of coordination between the construction of the roads and the opera-
tion of the rolling stock on the roads. Now, in the case of the rail-
roads the same jurisdiction obtains over.the construction as that

. - which obtains over the design .of the rolling stock, and the engineer
. knows, when he puts down a 40-pound rail, that he is not going to put
. over. it the heaviest trains and locomotives. Now, what seems to be

\? .:pe :
""t}}

failure.of that design which is imposed on’ him by
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" and anything like the extent to whichgit ought to be prosecuted in

cnse: One, the education of the undergraduate studeat. There scems

- to be brought out at this conference-that there is a fundamental lack -

- the fault of the highway engineer here is beyond his control in'many; .-
5" cases. If the highway efigineer éa( not have the guaranty-of the -
. ‘traffic of the road that he is going to designz,qnd can not be gecorded
- sufficient funds to put down a road Wwhich will anticipate a 100 ar 200
.. per cent increase in the duty of that foad, we cain not charge him with -

'Qq of the

4
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].imit'ation of control and lack of money. So it seems to me that right
there develops a very fundamental problem for research, so it may
be somewhat of an ecoromic or legislative problem rather than a prob-
lem of desigmy What seems to 1e articulation between the invest- ~
ment and the cost anu weight and speed of the rolling stock? That
question leads us on indefinitely. For example, as to the relative
effect of road on the vehicle—we: talk of the destruction of the road
by the vehicle, but have not said much about the destruction of thie
vehicle by the road. We have 7,500,000 vehicles whith are being
junked at an appalling-rate. That is to say. the life of a vehicle may
be spven years. With that rate in railroads they would be bankrupt
in no time. How much money can we afford to add to what we have
heen spending for roads to cut down the deprectation of rolling stock ?
These are~problems that it seems-to me demand the very highest type
of trainiriz. T think it is cléar that undergraduates can not be in-
trusted with that. We must have great sums of money in the light of
highways and rolling stocks involved. So that T suggest that we
take up the question as to what authority is to propose these prob-
lems, as to what authority is given to a question- when it is proposed,
as to what grade of man can be intrusted with the solution of that
problem, and how it shall be finaneed. 2 ~
Cramyan. Are we agreed as to the statement of the bwo aspects ~
* of rescardh in relation to our committee? That ig, eduu\tlon.ll and -~
fun(wl'lmenta\lk research,
Mr. Cuariw. Ts not there a question there? T am interested in
- graduate research. If it is carried on long enough, it ggfumes a*
value that is quite worth while. That is; a graduate engineer spends,
only six months or a year in research work. This makes for devel-
opment rather than for training.” Yet if i is possible to carry on
research work in a subject as important as this over d period: of ..
-time, say three years, the schools and colleges will supplement what
is done by fhe Burean of Public Roads nnd the various State hiah-
way departments. Tt would seom to be that there is a value in -
graduate research work which is surely worth while.” - g
Cuamyan, T think that the discussion here refers to graduate
,rgqmrch work and not to the work in the graduate schools:. That .
is a different pmposntmn, and T was_just about to raise the same -
question as to whether it would not be advisable to recommend
.uncengutlon of rescarch work by competent mvmtlgators, such as
in the National Research Council,"where committees in charge have
dexeloped research work in chemistry and physws by. scholarships .
- to especially qualified men, with a five:year program and $100.000,

Lend

Tt may.run anywhere from ond to five years. Does Jthe committée E
wish to.recommend that attention be. called. to that opportumtv?
' Now, physws and chemlstry both relate to thls road work 80 closely
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_tion of "technical research in automotive indystries.

- that some of those scholarships may be secured for research work
_.in connection with our problem.

President Howe. Are resolutions ‘desirajle? o o
Dr. Zook. It is gesirable that the educational force of this com.

_mittee should ass@fible and aftempt to make some recommendations

to the genera] body of what is indorsed here. 2
CuarMan, Then I think any suggestions would be welcome to

“the committee.

President Howe. T have prepared four resolutions which T believe
state what the members s#id: (1) That highway research is neces-

. sary if we are to carry the traffic which must pass over the roads -

in the future. ‘Q) This -research should be under some’ central
authority, such ag the National Research Council. (3) That suff.

-cient funds should be_provided and placed in charge of this central

authority. (4) Thalthis central authority should use the State -
highway. departments, professional State engineers, graduate re-
search departments of our universities‘, and all other means which
could,be used to further the ends desired. I should like to suggest:

" that for discussion, Mr. Chairman. g

- Mr: Cuarin. Everyong would agree with vou ig that resolution.
Did you include the industries? , Several industries have research
laboratories. Tt would be well ‘o include them.so Aas to coordinate
all of them if possible. . *

. Mr. Gowoseck .- Research work should be given to students for the
purpose of training. It seems to me we are g@tting a little bit away
from our functions here. We should deal primarily - with matters
pertaining tp education, ) B C

- CuatrMaN. T think our committee has two functio‘n?,ﬁrst, ednca-
tionad rescarch ; and second, rundamental research. Asit was stated,
it ig‘destrable to call attention to the necessity for fundamental re-

; search. I do ngt think that President Howe intended to leave out
" the educational phase, or the importance of training studerits along

lines of research that in future they may become efficient research

_ engineers,

versities and. colleges should train their students as far as possihle
in resenirch so that in the future they will become efficient engind ors.
Cuamyan.: The next topic is very similag to that: The considera-

" President Howe. No; I should be very glad to "put that in. Ié)ri:
ih

4

Mr. Davis. The Society of’ American !‘; gineers has recently

. formed a committee, of which Tam a member ,for'actudlly'«jlt)oking
. into what we call the 'science of truck o'pemﬁn‘.' It is an attempt
‘to formulate certain underlying economic pr

iples bearing on the

v

' constrifction of rond’transportation th comparison with the railways,
' :waterways, and horse trnnsportat,_iog,

-and in that way to develop -

.
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certain material, collect statistics, and to make-available for our use,
-not only in the small endeavor that we -have undertaken in our
plants, but also’ more or less to .give out to these technicai schools _
and colleges who are going into this subject of highway engineering,
, Now, so much for the actual acquicing of that information. The
information at the present time is more or less scattered: It is‘in the
hands of a few, but the dociety. of American Engineers and the
manufacturers will be very widing not only to lend their time and -
their best efforts to collecting and tnbulatm" this mformatlon, but
“when it is available and when the courses are mapped out in the col-
leges, men froth the companies and from the society, I know, will be
very glad to voluntecr, certainly at the start, and possibly for more
or less contmuatlon, in order to go before’ these schools and before
these various technical colleges and present that material. That is,
they will be willing to volunteer to more or less degree to conduct
some of the courses in transpox‘t engineering, due to the fact not .
that instructors are not ableto handle it, but because the information o
-i5.s0 vague and scattered that it is not available for the college in-
strictor to secure -himself. - The Socnety of American Engineers is
going to take the material which is collected and boil it down, and
then print in some f@m or another and make it available for any-
one who may want if.
Dr. Jarvis. It will serve as a nucleus.
Mr. Davis. The hlgh,wa)' end is much better off than the tmnsport
end.” With the exception of the foundation to support lnghwny
trucks, the other phases are very well understood,.but the.transport® .
end of it.is particularly shy of this information. Now, if there are -
any other suggestions here or any other scheme whereby tlie Society _.<
of Amerlcan Lngmeers cafi get at that inforfation so as to cover
the ground, we would like very much to get that at this time,
CmmuAN Has anyone a suggestion to make?
Mu. JornsoN.! What doesithe word “ research ” meant :
Mr. Davs, I really don’t quite understynd wliat the meaning is of
that statement. Do you mean' technical research in the design of -
the building of the vehicle or in the building of the road? I hardly
understand what is‘meant by . technical rwearch in the aubomotwe *
industries. . . ’ 5
- Mr. Cuarniw, Mlght I s@gest that the most proﬁtn.ble research
thatcan be carried on is what I outlined. thjs morning; that is, how -
traffic over the highways can be made to go at the least possible aost .
per mile, be it per ton-mile or per passemer’ (traffic) mile. Tt 'is ’
the research in the economics of the ‘smlatlon
Mr, Davis, That is one of the phases that the- Soclety of Alnencan ;
sEnginecrs committee will consider. That is, as I see it, only one ¢
phase of what the word “Yesearch ” covers in regard to the_ auto. -

Y
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- motive industfies. Research in an industry covers materials, fuely,
etc. Your question is very good and a very important side of it,
which we know very little about at the present time.

CragmaN. I do not think that we should exclude questions in
regard to design and those which are of more importance funds.
mentally, because the colleges and the Research Council want to know
whether you have research problems there that you want institutions
to attack; and if so, what they sfte, - ) = '

- . Mr. Davis. We have lots of problems that we are altacking our.
.selves in a research way, but it is almost impossible to outline what
HLose requirements are in a broad sense. _
“7 CHAIRMAN. You think that the competent research men in those

. fields would perhaps know the problems? 4

Mr. Davis. I think they are very well qualified to conduct that
research, ) '

Cuairman. Does anyone have any suggestio(ns along that line?

Dr. Zook. I wonder-if it would not be a good idea to see in what_
field of research we need study at the present time.

Mr. Davis. Mr. Chapin has named the one phase which has had
the least consideration. : .

Mr. Cuapin. T am looking at this problem from the standpoint

--of transportation. As to the problems of design of car, fuel, ete
they have received a great deal of consideration, and much money
and brain work are being devoted daily, but little so far has been
developed as to the cost of that transportation over the highways,
.and in my own mind I am trying to compare the problem with the |

. railway problem, which ig the maintenance of the way and main-

Ry tenance of the stock over that way. But we have discussed the
research problem in so far as it coficerns highway building, but
_ there tias been very little time and energy put in the question as to
cost of transportation over the roads, and it is such a general subject,
and bears intimately in its economic phase on everybody in the
country. It pertains to the cost of living, and it is a subject for
general research on the part of the people outside the automotive
industry, although the automotive industry would be glad to get
. rescarch of other questions as to fuel, etc. Here is a problem that
is entirely new. : , -

CrARMAN. I presume you know that in (e matter of this funds-

mental research, not in economic lines, but in fundamental research °
lines, the National Reseagch Council is always glad ‘to learn of any =
problems and give any assistance it can in those fields. . If there is no
further discussion of this phase of the subject, we have for discussion
the question of business education, to be opened by Dr. Zook. -

Dr. Zoox. 1 think this subject in its very nature is mich more -

. @eneral-than ejther one of the two that we have 86 far considered. -

= .
B B @ q -
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It is a problem which can be solved, pot only in collegts and uni--
versities, but to a certain extent in other schools. It is also a problem
which can be solved in various places in the colleges and universities.

A good deal more can be done than is being done at the present
time to teach pupils in the elementary schools something of the *
elementary forms of business, not only for the benefit of industry
but also for the benefit of the individuals eoncerned. In.the sec-’
ondary schools also there is a great deal of room for expansion, and
we find in large cities there is an dttémpt to perform that funvtion
through the business courses in high schools. Undoubtedly in the
elementary grades and in the high schools, as well as in the colleges”.
and universities, there is an appreciation that these problems need
solution. .

Notv, when we come to"the colleges and universities, in which we
‘ite all more toncerned, there are to my mind three different places
where an attempt may be made to give a business education. The
problem may properly be considered in connection with the engi-
neering schools; it may properly be considered in the courses in
commerce and finance that are now increasing in number in colleges
and universities; and it may be considered also,in connection with
“the usual courses in arts and sciences. I would like to say just a
few words in connection with.each of these three classifications.

1. The engineers present will reprember that it has not been very
long since an engineering student was trained as a technical student
primarily. In recent years a great many engineering schools have
been incorporating in their .courses a cértain amount of economics.
The tendency a few years ago was to include one course in general
economics.. That one course in general economics is even now more
usual than anythmg else. I can testify through several years of
personal experience ‘that that one courss taught to” engineers has
been somewhat of a disappointment. It has been a disappointment
because the technical students do not feel that they get out of it
what they ought to have. It has been a disappointment also, be-
cause the character of the instruction glven was not of the grade that
it ought to be. I am very fond of saying that there is.no person
who ought to be more highly trained than the person who deals with
the social sciences. He ought to be the ablest man in a college faculty,
tlmost without exception. Immature young men when teaching
courses in general economics in engineering schools have not always
been successful, and our technical students are unprepared to meet
the problems of cmzenshnp that they are re«gured to meet as soon a8
they graduate., E

We have had recently a movement in mgxneer:ng schools to sup-
plement the course in general economics with courses in business :
: eoonomxes, and it is’ JDow becommglsonfbwhat ususl for angmaanng :
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schools to devote from 6 to 12 hours of their work tof courses in
general economics and business economics. These are courses that
haye to do with business management, corporation law, finance, busi-
" ness law, transportation problems, and with a number of other
problems. T believe that the student who has taken courses of this
character is going to be an extremely useful man in the automobile
. industry or any other large industry. I think there is nothing that

enginecring faculties are more agreed upon than that students need-.
4] g g

more or less of this training. If engineers can_ receive training of

that sort they will take the places for managers and directors in cor.’

porations that arc needing men of that character at the present time.

2. College and university_courses devoted chiefly to business and
finance. I domot know of-any ficld in which the number of students
Is increasing at a faster rate than in business courses. Institutiens
that are not even well located for this type of work have only to
advertise that they intend to give work of that character in order to
obtain a large registration. . In that respect, therefore, I think one
may say that the supply of students that will be turned out by
colleges or universities will be increased very materially indeed. I
don’t know whether this is much comfort to industrial people, but
it ought to be if the training is of the value it should be.

3. There remains, therefore, only the third character of students,

namely, the liberal arts students. At the present time there are on '
-~ the average about 14,000 graduates per year from these courses. .The -

time was that a large proportion of these students went into teach-
ing. To the very great detriment of the teaching profession at the
present time they are not going into that field, and we were forced
- to estimate at the Bureau of Education a short time ago that instead
of one-half to two-thirds going into teaching, perhaps not more
than one-third are now gQing into-that field, and most of these are
young women. It appears to me that an increased proportion of
graduates from the arts and sciences courses are going into the busi-
. ness world. A larger opportunity ought, therefors, to be given
students in arfs and sciences to pursue .a certain amount of work

. which will fit them for taking positions in industrial corporations.

and I may sny everywhere I find an increased tendency in that di-
.rection. If you had any experience in attempting to get teachers in
colleges and universities you will bear me out when I say that there
is no field in which it is more difficult to obtain competent teachers
_ than it is in connection with thess courses in business and business
~ economics. That shows what the tendency is. . -
There are these three fields in colleges and universities for co
in business economics, therefore, and to my mind there is in each

. - one of them an increasing tendency to preparc students who are
take over positions of managers of corporations, after traid- -

3., fitted to

..
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ing in the corporation itself for some time. The prospect in all these
fields is encouraging 1 believe that most heads.of corporations will
agree that it is unnecessary for all men in mnnanerlal position to be
téchnically trained.

One other thought T should like to leave: There is natumlly a
'~ tendency-on the part of everybody to feel that those courses in busi-
ness economics which I have just mentioned should be as practical
as possible. I think that it is highly to the interest of the industries
to realize that not only dothey nced men who are trained in business
economlcs, but that along with this work there should be a generous

training in the social sciences, which are not supposed to be so .

practical. 1 am thinking of courses in political science, where men
learn something of city government, State government, and of the

politics of our country, together with a certain amount of modern

history. T'say this because I do not understand how anybody can be

2 lender in a corporation or in any other circle of society who is -

" nothing but a technical man. Not only for the benefit that comes to
the student as a citizen, therefore, but as a practical avenue to busi-
ness success it is highly desirable to mix with the busmess econom108
courses a generous portion of these other courses.

I do not know whether I have outlined satisfactorily the three
fields for courses in business education in colleges and universities,
but T think that in this direction there is greater hope that the de-
mands of industry will be ‘met by the colleges and universities than
in almost any other field.

Cramman. Are there any comments on thist
h: President HQwe. I am much interested in what Dr. Zook has smd
because it is our experience, and presumably it is the experience of
other institutions, that a very large proportion of our graduates who
have been out for 15 or 20 years, and who are now presidents, vice
presidents, or managers of large organizations, come to me apd tell
me how they have felt when they first had to deal with business
problems.  Somie of them were scared to death when they had to sit*
across from a girl stenographer. I have tried to help these men a
little by having some courses of lectures gifen to seniors. 1 tell them
that I. hope after graduation they will take special courses at Alex-
ander Hamilton Institute,but I find that after seniors have had this
very brief course of lectures they come to me and say, “Can we pget

into the business section instead of the technical side?” We encour- .

age a few of them to do it, because we think they ought to 'do espe-
cially well in executive posmons Dr. Zook’s statement meets very.
well with my own experieince. ‘

Mr. Hewes. T should also like to support what Dr Zook has said _ .

»

of the failure of engineering training to sufficiently équip’ the man: -

llong the lines he has mdlcated For example, the question a.rum,
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how can wefoordinate the expenditure of the public funds with the
amount which can be used in the construction of roads. This depends
-upon the knowledge of how much roads can be made to earn. The
student should be given suflicient instruction and vision along the
lines of taxation and finance, interest and bond issues, so that when
he goes to make a report on a system of roads he may not merely re-
port on materials, on their location, and also on the period of time
that it will be necessapy to construct this system, but he may be able
to justify his report by the necessary sustaining data. I do not think
technical graduates are equipped along these lines, and I want to ex-
press myself in support of what. Dr. Zook has said. The course is
- now crowded, and physicists and geologists #re both claiming more
time. Bufwe must Lear in mind that we must make room for all whe
should come in in four years. :
Mr. Hisinway. I am quite in sympathy with the comments which
have been made by Dr. Zook. I feel that there should be a closer
~ contact established betwecn our industrial leaders and our edugators.
. From my observation of menr, if ﬁley come from colleges equipped
theoretically to assume managerial positions, they have very mark-
edly lacked the practical element. They have been unable to apply
their theories for quite a considerable period of time, and, as has been
expressed, they have found themselves lost in the first element of dic-
tation. Coincident with the studies in the colleges and in the second-
ary schodts there should be an opportunity offered, possibly during
© the summer months, for practical applicatian of those studies and
those theories in business, and if a canvass were made of our large
industrial leaders I think that an interest might be aroused whereby
students might have courses in factories and offices.. The industrial
management is a little disinclined generally to accept that thought
for the reason that it is expensivé; it increases essentially the general -
routine work. In general, however, I think a great many of them are
sufficiently broadminded to accept it.
Mr. Concrrgn. I was a little bit alarmed when I thought you told .
- Mr. Davis we were not concerned with the vocational element. 1.
am so full of that subject that I can hardly talk on anything else.
T think that there is a great deal to be said of the maintenance end
of the automotive industry. - We are going to need more and more
technically trained men to take executive positions in repair work,
as\well as design and production. We have thus far followed the.
. program of promoting the better mechanics to the executive posi-
" . tions. But I believe that the time is coming when the maintenance
2 work will be carried out on such a scientific plan that it will need
- .- technically. trained men to do. it. It will become worth the while
7. of ‘a full-sized engineer to plan out ways and methods, systems and.
‘ orgamizations, and all those other things which are so much-involved

s
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in production, in repair methods. If these methods were followed .
in the factory we would make -automobiles cost four times as much
as they do. By applying the same theory in the repair of cars wo
could repair them for about one-fourth of>what we do now. ‘Now,
that may be an unattainable ideal, but I believe that when business
sense and engineering genius are applied to the maintenance problem
we will be able to conduct this'work in a very efficient way.
Mr. Locax. I thiglgshat if we had here a number of the executives
of the industry with which I am connected they would want to give *
Dr. Zook-a vote of thanks. Asan evidence of how much it means to
take an engineer along the lines of business, I think everyone will
agree, when a young man or even an old man comes into an engineer-
ing organization, if he is in a position to uriderstand his work not -
only fromi the engincering end but from the business end, there is a
.cogperation that works to the advantage of the company which he
represents.” But if he only works from an engineering point of view,
the man in the office with only the business view does not get along
with him. The result is, if we will put more in the course relative to
the business, when he does come into an organization he will see that
. there are other problems from the commercid point of view. I have
jm mind a technical man in our office to-day whom I believe would
rather be in the commercial end, because he is always cooperating.
He is always doing everything he can, not only from the engineer- -
“ing standpoint, but from the other end of the business. I recall
about five years ago, when I was with another organization, a man
who had not the sense of cooperation, but was strictly a technical
~ man, was called into a conference. He could “ gum up * more busi-
~ness for me than T could  rake up ” in a year's time, because he saw
-it only from the engincering point of view. On the other hand, the
other man isright there on the spot to cooperaté, and will see our line
of thought. The cngineer who has not had business training has
only one thought, and that is engineering. . '
“Mr. Davis. I would like to bring out ‘possibly another point in
connection with that. ‘I have had charge of a number of draftsmen
in the engincering work, and many times young engineers right out
of college will come to me and ask if I would advise them to go
~ into the commercial end, or in'the administration end, or into the -
strictly engineering line of work not connected with the automotive - _
industries. I have answered them in this way: First, I ask them
what they studied in addition to technical work. _ If they have taken
courses in economics-and business administration, that is fortunate.
Beyond that I ask them if they absofiitély can not felp but go into. "
engineering. If they are not ordained to be engineers, they had " «
better go into the business end, into the sales, ‘commercial, or one of
the other-ends. The demand for the highly trained technical engi- . *




124 EDUCATION FOR HIGHWAY ENGINEERING. l

neer who succeeds is not great in the-sutomotive industry. The
demand for men with an engineering training who kttow the other
phuases is very great indeed, and I can not put too much emphasis
on the fact that the engineers should- have an insight into the eco-
nomic side, because when they come out of the engineering school
‘only a very’small percentage are fitted to continué in the engincer-
ing work, strictly speaking. The others will be forced out of the
engineering, and if they can have a little truining before they. start
to work which will give them certain principles of business training,
they are 100 per cent better off than the man who has gained it by

actual experience. k
Dr. Jarvis. 1 have nothing to contribute to this disewsion except
to note that we have overlooked one important phase. President Howe
says that our four-year course is too overloaded, and has too much
in it. That hys suggested to me that wo need a little closer articu-
hation between the secondary and higher institutions. 1s it not pos-
sible to crowd back into the high school some of the work we are
row offering in the colleges? Many boys in high school know they
are going into cngineering.. That is the case to-day more than-
preyiously. Some men have looked to an industrial career, and -
why should we not have a greater flexibility in our secondary school *
course, and provide for general industrial curricula in the high
schools? It seems to me that that would give us more time in higher
_institutions to give instruction in business economics and managerial
instruction. President Brush, of the Emergency Fleet Corporation
of Philadelphia, said that hardly a graduate of a technical school
knew what a balance sheet looksd hke, or knew the difference between
a lease and an invoice. We can give more in our secondary school
- courses, also algng the' lines of- business. trnmmg, to make up for the
deficiencies thAfgwe realize now in our engineering graduates. If
they had some instruction in business forms and business methods
there would not be the need for them in the college course. At the
. same time our college course must make sure that the graduates have
that training along economic business lines before they go out. We,
should carefully articulate the secondary courses with those of the
colleges and universities. ~ * ~

MEMORANDUM REGARDING RESEARCH WORK TO BE
UNDERTAKEN IN HIGHWAY ENGINEERING.

"By Mr, A. T. GomncfEnglneer of Tesig. Buresau of Public Roads.

~ - 'There are many problems to be undertaken in connection with ¢t
. design and construction of highways. The advent of the heavy motor
. truck has brought thh it problems in constructxon a.nd desxgn whnch
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hitherto have needed but very little consideration. The roads x'\'hich
we have built in the past were built with the idea of carrying com*
paratively light, fast-moving motor traffic, and they were generally
quite satisfactory for this purpose, but they have become entirely in-
sdequate for the extremely heavy loads 1mposcd on them by the more
recent heavy motor-truck traffic. S

There are numerous problems which have to do with the alinment
and grades of roads, curve elimination, banking of roads on curves,

far the most important problem is that of the determination of
proper designs to carry successfully heavy traffic,

The design of the present’ day road surfacing is an exceedingly
complex problem. In the first place, the loads acting on the road
surface are not merely static loads but they are npphed with consid-
erable impact. The road surfacing does not vest on a uhiform sup-
port, but this support is extreme:y nonuniform in character, varies
from d.ly to day, and even varies according to the character and

road slabs is. therefore, a very complex problem in applied me-
chanics. At the present time this problem is heing attacked by the
Bureau of Public Roads in the following general way,  ~ ‘

In the first place, since the loalls are applied with impact duc to
the unevenness of the surface and speed of the moving vehicles, an
attempt is being made to determine accurately the amount of this
impact. Different sizes of trucks are being used, and pneumatic as
well as solid tires are being investigated. As in the design of any
structure, nfter knowing the amount of load imposed on the structure,
the next step is to detegmine the effect of that load, and for this pur-
pose another series of tests is being carried out in which a large
impact machine designed to resemble the conditions on the rear wheel
of 2 hegvy truck is beingused.  This mnclnnc exerts impact on road
slabs of different construction laid direc tly on the subgrade, and the
effect of continuous impact on: these slabs is carefully noted. “Still a

machine is rolled over the sections of pavement in order to produce
accelerated wear on these seongnq and eareful photographic recorgs

+ As the subgrade, is part of tiie. road structure, a. comprvhe

ditions of soil and topogruphy

maximum grades, charactét of m@erial.s for wearing surface, but by

position of the load on the road surface. 'lho annlysxs of stresses in

third investization is being earvied out in which a specially desianed-

of the behavior of these gectionsunder accelerated traffic are kop:sx/

=eru-s of investigations has likewisé:been started to study the charac-..
teristics of the soils which make good or poor supports for road &
surfaces. In addition, studies are being made of methods of drainage’
in an attempt to develop eflective systems as apphed to different con--

These are some of the big main problems in structural dzsugn of
‘oads, and these ma;or-problema are capable of subdmsxon mto a:
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Jlowing list:

.to thickness and shape’of cross section. Each,_type of wearirig sur-

-

large number of minor problems, some of which appear in the fol

THE SWORADE.

(a) I'ropqies of the Material Composing the Subgrade.

1.-The bearing power of solls subjected to various compressions and con .

tulnlng various amounts of moisture.
. -Study of capfllarity, hoth vertical and horizontal.

3 .Effect of mechanical .mal\ sis and chemienl propert!es on cnplllnrltv

4. Interrelation of type of soll, percentage of moisture and volume. R

0. Lffect of freezing and thawing on v-lume and supporting properties of :olL

6. Study of the distribution of pressures through solls due to concentrited

loads. =

7. Study of methods for improving bearing power of soils.

8. Methads of compaetion and nmount of cnmpmllon to be given to su'.orades

0. A study of the friction between subgrades and road surfaces,
(d) Drainage oythc Subgrade.

. Study of the drainage methods to beapplied to soils of different types.

. Study of methods of renderiug soils Inpervious.

. Study of drainage to take*care of freezing condltions.

. Study of conditions affecting run-off. - ’

&ludv of gutter design under different conditions of grades and sofls.
Study of inlets. v

. Study of embankment wash as nffected by roadslde planting.

. Study of percentage of molsture it varfous subgrades at various depths.

. Study "of various methods of dminage to be employed with vaMous types
of subgrade. -

10. Study of heaving of road slabs duo to frost.-”

11. General study of the relatlons existing between the physical properties
of the soll composing the subgrade and behavior of the road slab might include
u‘c%nmtl\e study of subgrades which show typically good and poor bearing
power In various seasons of the year and under both good and poor druinage
conditlons.

;,‘I-hWNH

?:’m-zp

THE WEARING SCRFACE.

In the wearing surface there will berincluded the road foundation
as well ag the actual surface material subjected to the action of traffic.
A study of the wearing surface involves an investigation of the-
forces which act upon the surface tending to destroy it, a study of .
the properties of materials employed in the construction of the sur-
face, their proper combination, amd the design of. the Qavement a8

face possesses defects which render necessary investigations to im-
prove these partlcular shortcommgs.

AMOUNT ‘OF II(PACT ON ROAD SUR!'AGBS

" The mieasurement of impact on roads, usmg trucks of dlﬂ'erent
Wenghta tire eqmpment and wheel eqmpment should be made.
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EFFECT OF {MPACT ON ROAD SURFACES, . ~

The effect of the impact of trucks on various combinations of road
surfaces should also be investigatéd. - The following surfaces are
suggested for investigation:

. Plain concrete.

2,4, 6. 8 or 10 {nches by 7 feet square ; also 'G inches o
thick by 14 feet square______.________________ Poor suhgrade.
D e Well-drained subzrade.

Y Monolithic eonstruction—Wire-cul lug -brick.

Vineh o sereenings .o __________ ;Goo:i subgPade, "
L 2,4, or 6 inch concrete Poor subgrade. ‘
S S Well-drained subgrade,

Monolithic construction—Vertical-fiber brick.

.

4or 6 inch conerete base___________________ ;_--___.___.Good subgrade,

Monalithic coristmclion——l{enreased brick.

4or 6 Inch concrete base. . __.____________________ 4----Good subgrade,

+

Semimonolithic construction—Wire-cut lug brick.

4or 8 Inch concretebase________________ s Poor suhgrade. .
© DOcecee o S e S, Well-drained subgrade,
- ‘Sand-cuah{on con.strﬁct{on‘Wire-cul lug bdrick. e . 9

4or § Inch concrete hase Poor suhgrade. ‘'

L T Well-drained subgrade.
4or 6 inch concrete hase, using 1-inch screenlngs_'_-___\’vell-drained subgrade,
: " . It} .A
2 Wire-cut lug brick—Grout fller,
8 or 12 Inch macadam foundation_____________________ Poor subgrade,
Do_---------__-_--__ ...... ——— - ---Well-drained subgrfde.
& mGfah’i-ﬂber‘brick—mtummoua fler. . e
4or 8 Inch concrete base, sand-cement mshlol}.. ........ Poor subgrade. )
$inch concrete base, sand-cement cushton____2________ ~Well_dralned subgrade, -
. .. ! . ¥ ) [nd )
o Veiﬁc_aMber brick—RBituminous filler, -
3 . i . g RS . v e
{or 8 Inch concrete baig sand cushlon_____ ——mmmm———e Poor subgrade, ]
inch concrete base, sand cushlon-------.----------_---\\’oll-tlr&\_lnpd 'submde.. .
"tor 6 inch concrete base."creenlngn ) .- Wellydrained subgrade,’
. ) l2 i LIS - - & -
s ® o 5 Lo . . . =i ’
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ﬁ’(re-cut tug—Bituminous _ma’yic cushion an;i filler, .

dor@lnehes.__________________._____ Poor subgrade.
6inches ... __-_____________ e e Well'drnined subgrade,

Monolithic cunstruction—Thyree-incl, wire-cut lny brick.
8ordinchconcretebase..____.____________________ Poor subgrade,
DO, Well-drained subgrade.
4 or 6 inch bitunilnous base, 4 inches brick,

Mastic cushion and mastle filjer,

Cold mix base. ’

Rich concrete base for brick sighs.

Concrete slabs having poor aggregate.

Concrete slabs 6 inches and 8 Inches thick, plaln and retnforced.
Bituinlnous surfaces on concrete and other bases.

Relnforced concrete slabs of different thicknéss.

The "above tests have to do with the load-resisting qualities of the
pavements. 3Special types of pavement should be investigrated
through special investigations, as follows: o

CONCRETE PAVEMENTS.

. ~ I

1. A study of the cconomlcal proportions for various aggregates to render the |
pavement resistant to abrasion. (For Instance, the economy of 1:2:3} s,
1:2:4 mixture,) "

2. A study of the wear-reslsting qualities of concrete, using specinl.aggregates
such as soft limestone, soft sendstone, blast furnace slag, ctc., as compared-with
standard aggregates such as gravel, trap rock, ete, -

3. A study of admixtures such as hydrated time and diatomuceous entth,

4. A study of central-plant-mlxed concrete versus concrete mixed at the work.

5. The effect of consisteney. o .

6. A study of the slze of aggregateg on the physical properties such as reslst -
ance to abrasion and crushing strength.

7.  Vibrolithic conerete, .

8. Mnchine finished versus haad finlshed concrete ronds, C .

0. A study of the cracking of concrete surfaces.

. 10. The prevention of the creeping of surface on grades, -

2. Preventlon of heaving and slab over-riding. . .

\

RETINFURCED CONCRETE PAVEMENTS,

1.. Per rent of steel required to prevent serlous cracking under different sub-
gra.'e conditions, c .o : o
(e¢) Under impact, ] ; ;
(b) Due fo other causes such as freezing, temperature change, und wofs-

. + ture change. ' Ty .
2. Proper location of steel. B ’

8. Circumferential T S ' .

‘4. The use of hard or steel, rerolled rail, orgbillet steel. * .

":6. Plajn or deformed barsighe use of bars or sheet steel,
6. An investigation of the usg'of steel trficks,
§ L .
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. BRICK PAVEMENTS, *

r" < |
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a |
i
; . - i
I What thickness 18 comparable with concrete and other types. on various
b nlw ‘
2 jtow do varlons types ofxbri(-k congt ruction mnumre in ntrvmzth? o
5. What ratfler logs should he set for different trul!lc condltious
4 Should individual brick losses be kepr within n. narrow 1hnit?  What
i~ the average per cent of loxs and adequnte specltiention? *
5 Study of nbrasion resistanee of brick having different rattier losses,
o Study of the relotive merits of Portland cement grout and bltuminous
fillers, 2 O . 7/
T Sty of relative merits of rattier and toughness test for puving brick. "
R Ntady of the merits of *lugless™ brick.

RITUMINOUS CONCKETE PAVEMENTS, ‘ - f

1. The resistance to impuet of bituminous pavements as eompared with con-
ercie nnd hrick on basis of different kiveds and thicknesses,

2 A-study of the proper gradines of mineral nggregate for Mtumimutmn.
eretes o obtaln maximuom dvnsitv and  ridildivy to ellmlnute waving  and
lnuuplng -

2 An Invmtlgatinn of the test requirements for different hpeu»f bltumhmm
mntertuls for use In various types of bituminous construction: under different )
vlimatic conditlons,

1. A study of the formation of maves in mphnlt ﬂnrrn('es. .

5 A stndy of the relative merits af cone rele. bitnminous conerete, or broken-
stone hases for bituminoug conerete or Mruminen= macadnm p)(rvmontx,

G A study of bitwininous enrth mixtures, with, the ldea of developing an
mlu wn; surfacing for parts of the country: where aggregates are not avatlable,

The “development of an efficient method ror prnlwtlnz oon(‘rute weanring
srfaces with bituminons.nints, Ce
+ %A stndy of speclal aggremtes for bituminous concrete, such as gravel and
blnst furnace slag.

9 CBETUMINOUS M.\('.}‘l_);:(.

1 Stady of the characterlsties of bituminous matertals to he used wlth .
.nn rent-types of aggregutes in varfous pnrtsof the% (ountry ;o .

A stady of the most efticlem aize uml ;.rudnu. uf hggregates for uxe in."
llllllullll()u‘l macudam,

. A study of conerete VOrsus hroken-stone formndation for b_ltumhmnﬂ mnc-
m|1|n . . . ‘ i

1. A study of ulclhmls of repair for wivy bituminous mu(unlum auxfmcs -

)

LARORATORY STUDIES, .

NONWTUMINOUS MATERIALS, . ' 3

v

1. nm-omp 1 sultahle abrasion test for agm ezntes for use In mnrroto nnvo-

mvntu . *
L4

2. Standnrdize the crushing strength test for rock, brick, ete,
3. Standardize an abrasion test for zrmel for use In xm\él and in’ gravel

ronerete ronds, Y. & -
1. Develop a teat for stone pnvlng_ block. - - . ST
19843°—21——9 . s
o , . 5 B

L L e Il'_..'lllll- e = : ‘. "5 o gal
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5

5. Idvestigite prgper 1methods for snphHDZ pay ing materials,

6. Standardize tests for il in <and and rvel,

7. Develop methiids for nboeritogy imw-sli;::“mm of wnd-clay for saud cla:
roads, ' =

8 Investizate Dlust furtiee slag with the fdea of formulating sate specitien.
tions for various tyvpes of construction, )
9. Develop o suti.\‘fm-mr_\' method for testing sanda for different pl'l;pul'l'ic)lls

of conerete. mortar and Craut other than 1he sirensth ratio ethodd,
10, Rrandardize the comnmercinl sizes of hroken stone, hroken slng, and vrivel,

]

BUTUNMI A\UIA'S M ATERINVES,

1. Density of hitwmminous mixtures invelving the Temperature gt whiclh maxi-

mun cotupression is obtained, =
C 20 Determination of water in hitaminous rond  materiad<.
3. Deteirmination of flash point of bittwiminens 1owierials "

A Comparative volatilization tests ona-pliadts and maaed oils in the New
York Testing Laoboratory cas oven and in the Frcie elegirie «»\'«-n,.lwilm 200 and
S0 g samples, ? :

5. Adhiesion of bituniinous fillers to bricKaod aone bloelk .,

6. Tonghness of bituninous geereiios,

7o Investigation of the chemieal composition of hitmninons niofinls for tlee
pereentazes of ashphaltous acids and theiv anhydrides, tsphattencs, petrolenm
rexing, god uadtered petrolemns before god affer heing stubijected (o eXposie

tests, with the idea<of determining the change in the chmnin'a&(‘umpuﬂliun that

takes place. % »

PROBLEMS IN FCONOMICS OF ROAD CONSNTRUCTION,

1. What effect have Isides on cost of I::ml? , )
2. What effect have different surlaces on cost of hanl? ‘ .
3. What oﬁ'm*‘lm\'v enrves on cost of haul?

4. \\:hut effect huve different surtaces on the woear of tires?

- = - .
o How ghould motor vehicles he taxed ? P :

6. Under what conditions <honld At rond beciproved to mike eire of feresed

welght of traffie. 3 ) .

7. Ntndy and developniont of econenical sehomes for handling mategialg ot
the guarry, erushing and sereening plant<,

8. Study of the tl‘:u'li\'c: rexsistanee offercd hy \'uriuu.j rond sur{"awos.

“The above problems ure listed merely as slaggestit)Jls of the amount
of research work which should be undertaken, Undoulitedly there
are numerous other problems which, in turn, are capable of heing
subdivided' into minor researches, some of which could be carriedd
out hy engineering students under proper supervision,

The highway problem has developed into a complex problem of
design and has become one of great importance, due to the vast ex-
penditures of public fumls for highway constrnction, Highwiy
research should, therefore, be organized on a national Basis, and every
researeh lnboratory in the conntry should be included in' a national’

-problem of highway resgch., v
* [}
e
o :
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CURRICULA SUGGESTIONS IN BUSINESS EDUCATION,

i. lligh schools—DBookkeepinz; commercial law; elementary
!»,ml\mg. and elementary practical economics,

1. Colleges and wuniversitics—In this connection attention is
culled to the recommendations of the Conference Committee on Com-
mercial Engineering. which met at Washington, D. C.y=Maveh 31
and April 1, 191¢: - L !

1. That from 12 to 18 semester hours be required in all engineering courses
_in the following subjects: Generad economies; cost accounting; business re-
orz drization; and business Taw,

2. That a curriculum providing for a minimum of 15 to 80 units in business
econoics he 1n(-mpulurwl in all engineering courses and oftfered on an elective
hasis, It is recommended that electives he encouraged in econnection with all
eusineering conrses in the following subjects: Labor and emplovment problems;
stufisties; corpordition m:m:::imnvnt. and finance; political science ;. marketing,
including advertising and -salesmanship; psychology; scientifie manageinent ;
and transportation. It is further recommended that economie ph:\'.\'es of engi-
necring subjeets be emphasized wherever possible in engineering instruction,

In addition to the subjects suggested by the above conference
committee, students: should he permitted and encouraged to elect a
cotrse in highway transportation economies if possible, o

Students in, arsts and sciences should also be permitted and en- |
couraged to choose from 12 to 18 hours of work from among the
fm'wrmnw subjects.  ~ .

-

REPORT OF THE‘ COMMITTEE ON RESOLUTIONS.

('hairman: Roy D. Chapin, president, Hudson Motor Car Co.,
and vice president of the National Automobile Chamber of Com-
meree. ‘ . g :

Necretary: Pyke Jokmson, secretary of hirhwavs committee, Na-
tional Automohile Chamber of Commerce.

Whereas American scicnee.and Industry have forged a new unit of highway :
transportation which s destined to bring about n far-renching, change in life .
and thought not orily In this country but In the world ; and

Wlercas the pmhloms of highway engineering and of Wwighway ,transporta-
tion engineering are so clmolv interreluted as to demnnd not only the highest
type of trained men to guide them but an apprecigtion of the entire problem
ol highway transportation by both highway and transportation engineers; and

Whetens the Amnerican people "hate seen ﬁt to meet the needs of highway
transportation with appropriations for hundreds of miiHons of.dollars for
better highways, which can only. be expended efficiently and intelligently “is
we comprehend to the fullest extent the ecdnomic relationship existing between
the roadbed and the motive unit; and

Whereas these ‘nnl)loms. cnlhng as they do for men of the hifhest coilegiate -
and vocational preparation, can be. solved only us eur ;educational institutions

o
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.
Care able to meet this need with l.m-n-usvfi factllties for resegreh. study. and
“praeticat applieation: Now therefore he it : L 4

Rexolved, That we, the representatives of education, industry. and Gover,
nent. assembled i nutiomm! conterence e \Vashington, 1% G, at the enll

“the Qonnnissioner of Edncatton, to disenss this subject and to Pormniate recnn
mendations coneerning lt. A berehy conewr in the fellowing tatements:

Thut theve is no, one domestic activity of more vital import te the peaple )
the United Statex than an eflieient and economieal adminisir: nfion of our hich
Wiy prograni

That there s u pressing demund  for trined men, not alone to ;:uiiu- this
progrum,. but also to nndertake the problen  of produciem sod the oeonomie
uxe of velileles over the highway

Flhatt this need cun only be et by inereased edne atfennl feilltios tor tinen
ine ont these 1men ;

That the .entire subji«cr Ix one which shopld be closely 1'm~l'alilmlml and o
pergnent cowtnitier neele dp as heretnatier desicocied <houbd e poeing &l
by the Commissloner of Fduction to conslder this peohlem i fts severyl
aspects and to brine about a fuller under<tanding of it oy the part of the pesple
of the country.

That the comnponent pirts of lhIs et tee <honld represen the Hnn.m
©f Education, the Bureau of Publle Rouds, the Wur Department. the St
hizhiway departinents. the autamotive industries, the tive and ruliber imls.
tries, hu,her educational institntions as 1l cpoups best equined to Mrenisy
the tee hnlcnmfurnmlion Hecded mld 1o work ant these crent paiblic questions,

1 ll. eIy, .
H S0 P svove,
Py 1, RaRaRNT,
s Tl Mo boxarn,
. Crtakne s K Howr '
: = Resoliutious Comnntte .

TITE PERMANILNT CoOMMIITLLE, Co-

T harmony with the foregoing resolutions the fallowine com-
mm&' (yl hlghwav and highway transport eduratfon was wamed:
P. P. Claston. Commissioner of Fdueation, chaivman,
Thos. H. MacDonald. Chief of the Burean of Public Roads
. Paul D. Sargent, chiet highway engineer of Maine, and presi-
dent Amevican.Assoviation of State Highway Officials,
Col. Mason M. Patrick. Corps “of l ninvers, United States”
. Army, War Department.. :
Roy D. Chapin. vice 1m-~nlvnt Natidnal Automobile ¢ h.lmlu‘l
of Commerce. ,
. S, Fivestone, ‘pﬂ)\ldent anln)u- Tire & Rubbeg Co.. repe-
senting the Rubber Association of America.
F. 1.. Bishop, dean of the School of 1 ngineering, University of
" Pittshurgh, and secretary of the Society for the l’mnmtmn of
Engineering Education.
- At a recent meeting of the pernnent committee on highway nml
“highway transport education, Prof: . J.Tiklén, 8. B.,M. A, pio-
s-fessor-of éngineering. mechanies at Yale University. was elected to
- dlirect the editcational program of the committes. the 't rustees of Yale
Vnnomty havmg consente(lto reiease Drof. Tilden until Septembor

A -
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