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In Jilay, 1920., before the first conference on Kif&way :5n^-ineering-

Highway Transport Education, it was my privilege to present a paper 

a very siri.iJ.̂ r subject. Abov.t the same, groups made up that conference 

at are again represented here. The essential difference, then, is the 

ct that v/e now have to guide us three years experience in the develop-

^njnt of a reitarkablo hi-phv/ay program, a pro,; ra-:: of highway improvement 

«««oh beyond the conception cf our most advanced "ideas of only a few years 

LL^ce, Out oi this experho:cj there arc caru;;i:; to;pdencies crystallizing 

which indicate cleariy a i - . c x r . 0 3 t e:.paetioaily respon?ibii itios that must 

rest upon a.: i thos^ v . v i o ara and v.no sh.;xu.d bo concarnad ;;ith the business 

of education. 

At the tPne of the first conference, this country had been passing 

through a thaa of intense industrial activity. V. rG are now emerging 

slowly fron a poriod of the. greatest contrast, a period imelsot by 

industrial depress 5 on, licpxi&atio:.-, and deflation. Proc* the record as 

it was stated than and o u t of those more recent experfcnoas, materialise 

the -principle^ of a rua.jor character if measured oy their effect upon the 

.iigiv;ay development of this country, an d j or, too if measured by the 

difficulty of .overcoming them effectively, in outline these principles 

may be stated. 
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1 . During periods of industrial activity industry takes 

annually a large draft of technically trained 'jen. 

This is true who the r applies to the young man upon 

whose diploma the ink is scarcely dry, or to tie trained, 

efficient engineer of many years experience, 

2. The inducements of higher compensation, sure advancement 

.jand continuity of services are offered by industry to the 

individual of outstanding personality and technical pre

paration far": in advance of the offers made cry the jsublic 

service, 

3. During the periods of industrial depression there is a 

drift of engineers to tha public service, but, generally 

speaking, not of the best qualified or experienced engineers. 

Elaborating the point briefly, v-hen the depression soized upon 

industry, large and small, and there came a general curtailment or 

shutting dorai of activities, many engi:ieers sought the public service 

field, reluctantly and generally with greatly decreased compensation. 

Now that, despite major handicaps* a revival and expansion of industrial 

and commercial activity is again ahead, use can expect the repetition of 

our very recent experience of having the most available and best qual

ified engineers attracted and deflected to other fields. It vili not 

be very long before this cyele is completed. These principles, \ihich 

are in themselves an indictment, are the prologue. If this conference 

is to accomplish something big, and if it ia to assist, in the months 

and years immediately ahead, in the achievement of definite progress, it 

must concern itself with educational measures and policies that are 

broader in their application than the technical curricula of our 
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educational institutions. It must do its part in helping to awaken and 

develop a real public conscience toward its ovn public service, and it 

must awaken the public's intelligence to a real appreciation cf the 

magnitude and significance of uie developing higiv/ajr transportation. 

First, consider the significance of recent highway legislation. 

The Federal Highway Act of h o v u i - b e r , 1921, & c v 3 us for the first time 

in the history of the United States, a plan f o r the development of a 

comprehensive system ci' highways serving the ration by perfecting a not 

work into over;- part of every State. It contemplates the service of 

highways for interstate and transcontinental traffic but none.the lees 

doss it provide for local traffic. It brings this major system of high

ways so close to the communities that a properly developed system of 

local roads will reach all those who are not served directly. But the 

direct sorvico which will be provided by the major system itself will 

reach a very largs percentage cf our total population and carry a very 

large amount of the total highway traffic. 

Preliminary estimates show that there will be included in the 1 

ma^or system, which we may call the Federal hi^rr/ay system, approximately 

180,000 miles, and even considering the improvements which have been 

made, it will require ten to fifteen years, perhaps longer, to complete 

that system. last year ve added about 10,000 miles of completed highways 

to this system. This year the record will bo smaller, but there are 

induced in these yearly totals a large mileage v/hich must yet be sur

faced or improved with a higher type of surfacing before the- system can 

possibly be considered completed. 

The Federal Highway Act established as conditions precedent to 

the continued participation of the States in the allotment of Federal 

aid s these principles; 



1 . That each State =;iould maintain a highway departmant pro- 1 •••:.{ 

perly organised .-.nd equipped to supervise aad administer ; 

the construction ef now highways, and to maintain- those 

already built, 

2„ That each State must provide State funds to meat.tte 

Federal aid funds, and not be dependent upon the various 

subdivisions such as oountfies, to supply the State's 

quota, and 

3. That, probably most, important of all, each State mast-, 

provide sufficient funds to maintain the roads v&ica are-V 
built and lift tha responsibility from the shoulders of 

the local communities. A majority of the States Have v"; 

already incorporated in their State legislation these 

principles, and it was the result of tho successful ; 

working of these principles in scene States over a boa-

siderable period of time that led the framers of this 

Act to require tneir universal adoption. . . • . . \, 

'The States vaiich must change their constitutions" - or Jthe£j?f/3jâ ŷ -|f 

in order to comply with itese requirements "are already:'̂ ^̂ }̂ (̂-?y:S:£p!: 
necessary steps, and. it- is only a question of a very - : ^^k : t ^ - : ^$^ l^i:; 

they are made apart of' t&e-• laws of all of the: States, î ote that: this \ 

development in legislation accepts and provides for a-.plan of administra

tion and supervision universal in its application, that can be satisfied 

only by an engineering organization. 

This conference can evaluate the degree of accomplishment for the 

public ̂ benefit • that. lies between the results that .will be secured by an 

adequate engineering organization-, _and the disappointments• that -will 



result from the failures of an inadequate organisation, can tho ganeral 

public bo awakened as keenly to this t'jLfforenoe? V\/..«*V£*X •:•̂ • 

Secouc:
f the xiold for the highway engineer ia not so limited as 

mitht firsc ba taought. It in not sufficient that there shall be'goiQste&t 

engineers; in the public service alone. There Etast be equals OOStpeteht/and 

well qualified men in the field of tho producers and the allied activities, 

Tais fiold is partially covered by the following; 

1. Engineering organisations such as oounty, municipal. Stats 

and Federal highway departments, 

2. Contractors orgcgod in highway construction. 

3. proC'.v>cors or r.anufactnrors of highway material. •• ' , 

4 r Consulting and private engineers. 

5. Connorcial laboratories and inspection service. 

5 . indr.^tvial educational associations. 

7 . a^inuerinc, and educational institutions.. /.;.. 

8. l?ae technical press. 

9. traffic engineers. 

Ihia latter is a raw end at this ti*.& almost undeveloped f^-ld, :tratV-

in the future it promises t o absorb many goon who vttl be enga^d-i-^.va.aJQSt 

valuable service. • • 

flhi:; list is not earpiece• there are many'allied lines'hayi&g?. 

relation to the general fiold of hlgmsy development. 

S&ird, our production of serviceable M-gtaaya is not keeping .pads : :. 

with tho demand. 

Because their use, their practicability and their continuing serv.ioe 

are dependent rbon torovet. airways, the growth -and the use of tfce-ttOtor-
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vehicle is tha best indoi. 'c-j th.* v*eoc ;nr, and via tprobable future inorOase 

in m e mile.^e of modern hifhv.iya. During tha little more ton.a b^oade 

since 1910 iho mvtbor o* r«.otcv vehicles in service on our public hightf&ye 

has increased more than 2,000 per cent, permit ms to repeat the FTGWAIRV" 

which I havo used bo:or:\ •..hicli indicate the la/? in the development of' 

hijv.vays of modern type over the devolopn»nt in the uso of tho .notor }'•••':•'•. 
vehicle, 

1. Bur ing tho p^rioc 1910 to 1321 the potential nw.ber of 

motor vc-hiclos (tesrding highway service increased approx- • 

iinatoiv 2,000 per cent. oxv actual aaqpondituroo for oon-

• o true tion and main fcenanoa of highways inoreased about 400 

per cent. 

3. During tho period 1910 to 1918 motor vehicles increased 

moro than 1,100 per cent, highway expenditure a about 120 • 

per cent. 

3. During, t.tc period 191G to 1921 motor vehicles increased 

about 900 pei* oont of the znauber ro{-.istore& in 1910 and ;*'.' ; 

higrcay srependituros about 400 per cent on tlie soae^basiaVr-. -:-.;;/; 

It is not assorted tlxct these figures are directly coapar&bia, ; 

but it cannot be disputed Uiat they are indicative,' 

Fourth, consider briefly the matter of highway funds, • .She-, 

total estimated expenditures for highxays by-all ag&ncies and from all""', . 

sources during the yesr1921 amounted to more than ^700,000,000. she 

figures for this year will probably fall sosaov&at below the figures for ' 

last year. 
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Oa tho basis of tho Eioax conservative ossimatw of actual expenditures 

and without attempting to fix oiosely the proper percentage of coat for 

^engineering services, there should be Invested annually, at tho present 

rate, for the cmgiriiering and administratis control alc-no, from"30" to.:S$;'/v-

;jftillion dollars. Considering that easily free 40 to 60 per cant* de^ecdiii^ 

xspon tho type of worfc, will bo used for labor, there will be avaiiabift'..' 

annually from 250 to 400 millions of dollars, ffhasa funds are available for-

the i^ployment of skilled and technically trained man in tho contractor®*---, 

organisations as well as for the employment of common labor. 

It is hardly njco^sary to continue to tell ox t m 'large sums 

available, -which nay legitimately bo used fear the employment'of highway 

engineers. 

In summary, we find that ths tendency of highway legislation, is most; . 

favorable to tho man who will caisidor the highway f iJld as his future work* 

.'^herj ara opportunities in more than a doses of majcr fields directly " :\ : 

connected with highway work, Tha rat© of highway improvement has-nofc topi". 
.pace with the doraand tfiica,' together with She program now definitely. -

recognized, mal© certain a long period" of major activity, 

Ihe legitimate percenters of •Site total available funds whioh/shouSfc; 

:2>e used for engineering- and supervision are sufficient to insure -m^?00^i-< 
%o many son who are properly qualified and teclinically trained-*, 'A*- a'-dttSff^ 

xocntary fee-so facts do, not, at least to me, indicate that- the edaeâ iô l'--

.institutions should feel called upon to specialise in the teaching.of;'; 

highway engineering. For the graduate ¥ho would -enter the highway -' 

engineering field I would personally prefer that he have a sound general -'• 

-course in mathematics, Bnglish, economics and :kindred general subjects, 

father than-a number of specialised subjects. Bat, on the other hand, -the,-.":'-" 
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graduate who is to enter the aighvay field -i-noulo. not he trained for some 

other engineering field. Ho for ring back to fbe principles micii -were 

developed in the opening paragraph there is here potentially a big, 

attractive field for the best trained man and the extent to vSiioh. these men 

can be brought into this field and re tains C will be the measure of the 

economy and efficiency of tho expenditure of tha tremendous public funds 

which are inevitably to go Into the building and the maintenance of our 

public highway system. 

Bigger by far than any other problem before this conference is first 

tho problem of awakening the public to the need for and tha support of the 

highway administrative and engineering organizations engaged in tills worlc, 

and second, that of educating the public to a proper use of the highways 

from the traffic standpoint. 


