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The highway i s a thing of service - particularly individual 

service. It coses intiawt«ly into bua&n l i f e in i t s ordinary phases • 

and a c t i v i t i e s . This i s an unchanging aspect and individual serv ice -

functioning of the hi /n way holds true in #natever country i t say be 

located . Highway transport has a very d e f i n i t e place in the general 

transportation scheme and in t h i s country as now recognise i t as an . 

e s s en t in l elezs«nt , ana V: -ve found in i t s developsrt>at a sa t i s fac tory • 

ond incrensin* rp l i e f frou. tfr* lack of transportation of the kind 

for Vnicb th* ne»d hs»s long exi•. ted, and rhich could not be supplied 

unti'I the i>?rfectin>: of t^e m t o r vehirip. 

C i v i l i s a t i o n has ^rodur-pd three tynas of transportation for 

ordinary tt«a?*e- r a i l , witer r..nd highway, "^ach has d e f i n i t e supremacy. 

'V&e'r: V»s its limitations ,̂ .nd it is a mistake to ntteapt to substitute 

on* tnr^ whpre -mother is bet ter fitted, to «5UT>1 i cqte if satisfac­

tory tran*rrort #ti~>r< of ->oti.*r f:>r?v- in -ilreiay available, or to 

allow coar^tition to oestro^ or prevent e f f i c i e n t s erv ice . 

Influence of '-s'ater Tran'i-jortniton on Hew England 

thinking back to the e a r l i e r history of the United States 

water transportation allossu the f i r s t white s e t t l e r s to reach 

the country. Water transportation had such a profound iaflueaoe' 

in the settlement of the flaw 3»&l£iid atetes that today it is 
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Bswrtec that 70 percent of the population live within fifty 

Eiilfs of thp- f-̂ aaoard, snd a !tajor ~ssrt of the industrial 

activity in contained in the saise area. ?he influence of 

the early wagon route?; and the early canals into the interior 

is today very soparent. and it was by water and by overland 

wagon trail tb*>t the great agricultural district of the Miss­

issippi Valley, and the Pacific Coast were pioneered. 

But neither the highway nor the water route could ever 

have made possible the corauereial entity of the United States. 

7h« railroads reduced the 3istance between the Pacific and 

Atlantic coasts BS .i.*rsur<*d not by asiles but by tiae, until 

the great xajor districts of the United states were brought 

close, e cease re ialiy and politically. Tet eren the railroads • 

and the waterways could not multiply themselves into the al­

most infinite nuaher of relatively assail services needed by 

the individual «uad the cozamunity. Thus, the agricultural 

di stricta -defended utsoa the horse-drawn vehicle and highly, 

and the city upon the horse-d rawn vehicle and the electric 

cars where there was a sufficient use to justify their opera­

tion, 

vail soon Have Sexistration of 20.000,000 

Iben the a-otor vehicle first asada its apnearaiwse, 

the radius of activity of the individual was determined 



l arge ly by the horse-ara.ra v e h i c l e , the e l e c t r i c car and 

the rai lroad. ISach of these forms had reached i t s poss ible 

development in ths degree of service i t could reader to 

the individual . TSach was capable of expansion and extension 

in quantity, but the quality of service was defined. When 

the aotor vehic le f i r s t becaae a pract ica l u t i l i t y , i t mis 

regarded natursi ly aa a subst i tute for the horse-drawn v e h i c l e . 

As the mashers srev and the vehic le was perfected, eoae c laims. 

sere made that- i t would di sol ace the rai lroad aa tho railroad 

disolaced the waterway, t h i s l«fcter v i e * fortunately was 

not given very serious a t tent ion , fhe major experience with 

the motor vehic le in the United States has taken olace in 

the oast ten years . In that tims the number of motor v e h i c l e s 

in service has increased from About one xfcillion to f i f t e e n 

mi l l ion at the end of 192.5. fhe increase alone i a nuasber* . 

i n 1S23 aas greater than the tota l masher regis tered ten 

years a^o. It i s confidently predicted that the reg i s t ra t ion 

f igures - wi l l reach twenty a i l l ions within a short t i e * , lie -

would be a foo l i sh «an to predict what nnasbers the t o t a l reg­

i s t r a t i o n wi l l reach, hut i t i s ol&iniy apparent that a 

j o r i t y of our whole population i s now quite d i r e c t l y i n t e r ­

ested in the ssotor veh ic l e , and the proportion i s greater 

in the l e s s congested d i s t r i c t s and par t i cu lar ly in the 

agricultural sre«!s. 



fhr-re are certain classical questions t o whicb no 

s a t i s f a c t o r y wne'ser has been found, for exacsple, whether 

the egg or the ch icken cane first, will r>robably &ls»ys re­

gain unanswered. There i s no such u n c e r t a i n t y about the 

development of high way t ransport in the U n i t e d S t a t e s . The­

o r e t i c a l l y highway t ransport i s the combination of tha sector 

v e h i c l e , and the highway ia^roved to the degree n e c e s s a r y 

to carry the ;aotor v e h i c l e with econonjy. P r a c t i c a l l y , the 

.i';otor v e h i c l e c^&e first, and i t caae i n such l a r g e numbers 

t h a t i t outstrioted any possible new c o n s t r u c t i o n program 

o f adequate hi^hsrays. There i s no ad s t a k e i n this thought* 

The &otor vehicle we? the forerunner of improved highaays 

i n t h i s country . I t has vroa^ht t o a l a r g e u n i t of our pop­

u l a t i o n a direct i n t e r e s t in the c o n s t r u c t i o n and ajainten-

•sr.ee o f adequate h i^hasyq i n every section of tha c o u n t r y . 

Further it c o n t r i b u t e d last year t o the State, f e d e r a l and 

local goveraer-ents in :-?oline taxee, e x c i s e t a x e s , personal 

nronerty t a x * * , r s s ' l ' t r s t i o a fees and ---11 l ed t a x e s sore than 

*450,-J'X).UJO, an aj&ount equal to 45 per cent of t h e t o t a l 

expenditure f o r road construction and zB&intenaace. 

Based on the cotrol^te rosui census ra%d@ by t h e Bureau 

of 19-1 of all hi&hvxiy e x p e n d i t u r e s (X a sensing, approx-



is&tr ly tne sara conditions in about 38 per cent of 

the tota l e-oienaitaree came fro» bond i s sues and about 44& 

.fr r.pnt cna' froir general ,>ro>ert,y taxes . ?he re&aiadsr 

caw fro-;; Keeeral a id . 

How Highway Funds 4rp Raised 

' fhe whole of the revenue fro«i the u*otor vehicle has not 

been anoli^d J i rec t ly to the rond program for *ay year, for 

the past three yearn ihe total notional expenditure has been 

*T3roxin«tely one oi l l i o n dolt»rs. The expenditure for 1921 f 

-m R -IV1 r c^'ifca h-^is , i*rs.$ firmnced fol lows: 

^eno* 4.10 ner cnulta 
T»d* r?0: fiid ,7b ->*>r c%T>iti* 
•"Vn^ral n\-> erty r̂»d otV»r t*»xe® 4.8H oer cnpita 
v o t o r vehic le revenue 1.16 ?er ?*:)ita 

?otal To7§3 -jer capita 

X considerable •oercent&ge of the bonds are financed 

fro»5 the i neons* fro* the laotor vehic le , and the federal Govern­

ment has received in excise taxes on the motor vehicle and 

acccsori*s mart than double the amount that has been paid, out 

in Feaer&l •-•-id. 

The current expense from general property aad other 

taxes , amounting to 14.82 per capita, i t w i l l be noted, is 

only a t r i f l e wore than on* cent per day to the individual. 

?hig includes not only current expenditures for roads, but 

ptyioents made for l a t ere " t find principal of bonds previoualy 

issued, fhilp the road program i s large, i t s opnonent£ -ril l 



have to seek elsewhere to find the explanation for high taxes . 

This is further borne out by the fact that i n 193$ the 

"'exjius Bureau reports that, the public revenues of the country 

: . . „ 5 a a t e d to ;4,224,000,0^. 

Taking fron: this the revenue?- collected from the motor 

vehicle in l i c ense fee* anJ gasoline taxes a l located direct 

f >r ro:id purposes, the to ta l amounts to 138.80 psr capita. 

Of this amount $4.82 oer capita was collected for high­

way purposes. Therefore 12.-** per cent of' all taxes, other 

than those accruing, fro.i. the reotor vehic le and used d i r e c t l y 

for road -ourpoue?, VKI collected for highway purposes. 

tfhile the average per capita ta>: amounted t o $4.82.. 

there was a large variat ion between the different s ec t ions 

of the count ry. 

In the th ick ly ovulated ?ew Biglaad groan of s t a t e s , 

7.3 per cent of the tax*}** re re for highway purposes, and'in 

the mountain f.routp which includes the most th in ly populated 

section, 16.8 ncr cent of the t o ta l tax incoase was used-for 

highway -purposes. 

Growth of Gasoline Tax 

la 1921 only a vaall number of the states had. a gasoliaw 

tax, so the r e v enue frost, t ris source wae jRueh sssaller than . 

i t is at present, but the revenue from gas taxes and r e g i s -
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tration fees used directly for road purposes amounted to 

.•us average of §11.80 ner car. This i t ess a l so showed consider­

able- variat ion between the d i f ferent sect ions of the country. 

In the Ee» ^n^l^nd s t n t P * the ni&hest average of $16.40 

reached. and ia the Pacif ic St*st<»n the lowest of $8..50. 

7hp ratio of the income fro* the reotor fees and gaa-

oline tnxee ns*d d i r e c t l y for roau ourposes was 10.6 per cent 

of the tota l highway income. frse^e f igures are for 1921 and 

sine* then t h « » inco:s* f rô - the rotor vehicle ha-s boon very 

large ly incre*u»ed by higher regis trat ion f ee s , and hy the 

wider i?oo*itio-n of the tax. ?hns the actual incowe 

frow all source?' frow the motor vehicle, i t i s Relieved is 

correctly disced at the figure t>reviou$ly givee of mors than 

S4oG,000,000 or an <n«ount equal to *ibout 4& oer coat of the 

Mgb»*y incoiae. While the motor vehicle has brought with 

it the necessity for a large outlay far road purposes* it 

Is producing revenues eqoal to a v^ry considerable percent­

age of the annual exnenaitures. In ad i i t ion to the direct 

incoae. there i s a large indirect ineojae from increased 

r»ro->*rty values and tho treaendous valuation of the e s t a b l i s h ­

ments devoted to the business of hi^hw«y transport and its 

ied activities. 

to to and including 1921, for highways, a hooded in-
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debtedness of $1,222,000,000 has been aocussui&ted. This 

amounts to aooroxi«iately 14 per cent of the to ta l indebted­

ness f o r a n t ) u r r > o B e s T exclusive of the national debt. I f 

the national debt i s included, the percentage i s reduced to 

sbout 4 per cent. 

These f igures t > or tray the side o f highway transport 

that i s the most d i f f i c u l t . For Highway transportation, 

the public furnishes the roadway a, a a d the individual the 

r o l l i n g stock. Public funds which come from taxation are 

ever the cause o f i s o r e or l e s s res istance and cr i t ic i ses froie 

the public i t s e l f . The adjustment of the cost betseen gen­

eral taxation and s o e c i s i taxes uooa the csotor veh ic l e , 

including the gasol ine tax, i s one of the very d i f f i c u l t ; 

problems -which i s not ye t adjusted with any considerable 

u n i f o r m i t y between the s t a t e s . I t must be- maessbered ia; 

t h i s connection that whatever t*x i s placed against ths . 

motor vehic le I s *» tax unou t ^ a s p o r t a t i o n . In s© far as . 

the non - business use of the t&otor vehic le i s taxed, this 

cost amy not b e further d i s tr ibuted , but that portion of the 

tax which goes against the bus iness uses of the highway, 

whether by persons or c o u w B o d i t i e s , oust be f i n a l l y d i s t r i b ­

uted back to the producer or consumer. 

4 survey made by the Bureau of Public loads in 0ou* -



necticut shows that the transportation of cossmdltiss over 

the highways of that state amounted io 150,000,000 ton aiiles 

in 1522, and this movement aisouuted to only about 15 per 

cent of the total movement, the balance being aade np cf 

passenger vehicles, 35 per cent of which was for business 

purposes and $5 per cent for nsn - business purposes. 

9 7 | of Cincinnati Milk Hauled by fruek 

A recent study of the transportation of milk into a . 

number of the larger cities shows that ia Cincinnati about 

37 percent, in Indianapolis 91 per cent, in Milwaukee 88 

cer cent, and in Detroit 81 per cent of the total supply 

eaaes in over the highways. In Baltimore the percentage baa 

increased from about 6 pgr cent in 191b to about 40 per cent 

at the pre seat tiae coming in over the highways, faxes 

levied against the motor track saast of necessity be distrib­

uted to the oroducts which are transported over the highway*. 

It is not to be doubted that highway transport. as 

is true of any type of efficient transportation properly 

developed, changes potential wealth to real wealth. Because 

of the gre*t flexibilIty of tfee eosMaation of aotor vehicle 
m.6, highway in the country, whether intensively developed ' 

or in the pioneer pta^es, highway transport isay be satisfac­

torily secure-;: within- tfce resources available. 



The experience of the years h a s p o i n t e d out that high­

way transport has as many phases as do the c o w H u a i t iee in 

different :?̂ rts of the nation. Highway traffic iis found to 

reflect faithfully the life and activities of the c o m t t n i t y . 

Share the large population centers are relatively close* the 

coassouity traffic is asaae v.-? l?-r.̂ ely of aemafaetured goods 

and the raw and finished isate rials of i n d u s t r y . In the Son-

n e c t i c u t survey - a typical industrial d i s t r i c t - the mm?-
' f a c t a r e d products furnished 73- per eent of the total tomage. 

In the agricultural districts the proportions a r e r e v e r s e d , 

and the transportation of agricultural products becoeses the 

dominant traffic. 

One of the very important and growing uses of the high-

way is reflected in the trsns -arf&tion of silk and other fre$h. 

food products from the nearby areas into the population cen­

ters. 

Highway ^ystas&s 

So formula has yet "seen devised that alone will assure • 

the development of highways that will heat serve a people. 

The highway is ft thing of service and the service deaon&ed, -

pre««at and. potential, isost he studied. intelligeatly and -

scientifically, nxv6 highways provided that will toser* the whale 

cast of highway transport at the lowest possible figure. 
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Certain general principles are applicable. Perhaps 

the most important is this. The highway improvement program 

jsost be planned to give maxi imam service to the largest amber 

of peonle with the m i n t i r a i i E possible mileage. 

The second is this. The improvement programs oaet be 

planned to meet nation- wide and state - wide as well as 

local needs. This is reached by a division or classification 

of the highways into systems. 

It is & difficult task indeed to focnw the energies 

of a community or of a larger body politic upon a definite 

system of highways of limited mileage and hold to the task 

until complete. It is almost if not quite impossible unless 

each unit of goven^ent as suae a &. share in the administrative 

and firiancial burdens. 

Highway Administration 

Third - for each unit of government participating in the . 

highway prog rata, there iaiat be an ads&niatrsfcive head and on en­

gineering organisation with authority and funds. $h* select ion 

of competent personnel, their freedom froa* the changing winds of 

partisan politics and their continuance ia the work, while, and 

if, rendering efficieut service, will largely determine the cher^ 

act«r and cost of the isrorovejaents undertaken. 

Close co-ope rati OR between the highway adsctlni stmt ive or­

ganizations of the different governmental divisions is essential. 



In this country, the planning and adoption of the Federal aid 

system of highways embracing 170,000 miles and covering the 

great area of the nation* is truly a triuasph of co-operation 

between the States themselves and between the States and the 

federal Government. And the States have had on the whole fine 

help from the county organizations. 

Selection of Highway types 

Perhaps the fourth iaoortant principle is that the nost 

durable roadway is not the most economical to use for a national 

improvement program. This may not he orthodox theory tut it 

ia a real truth nevertheless. True eccnoay aaist concern the 

whole of a people and further srast cover the total cost of 

highway transport. ?be limitations af tiise, finance, labor, 

fsaterials intsrwae obstacles that restrict the possible amarahl-

conatruction of the most durable paved roadways to a relatively 

small rsileags coiepsred with the total demands for roadways 

iapproved to the degree of reasonable utility. Oar railways 

taught us first th* practical usefulness of progressive or. 

stage construction; our highways as a whole demand this plan, 

this country varies from pioneer to highly developed districts* 

from desert to s*£3jspt mountain to great prairies, so, all types 

of rsadways are used. It has been well demonstrated thai one 

of the great needs is for a long mileage of the laser eost 

roads and it has also been defljoastrated that these. lo*er'coj*t 
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roads can be built up t o wiaer stronger types when traffic 

dexaands and the funds are available. Since 1916, more than 

33,000 miles of federal Aid highways have been completed and 

about 50 ner cent are surfaced with sand - clay and gravel. 

Soxae of thege will in the future be paved but meanwhile traffic 

is being carried with grenter ecoaoiBy tha» if the %tm& funds 

had been used for tbe aiore durable type of construction. 

It will be evident we are attempting to secure both mileage 

of low cost roadways *nd continuous construction of the sore 

durable r->adways - each whs re economy dictates. 

Highway Vaintenance 

?ifth. Mo natter what the construction. <oonoagr and 

satisfactory service ?an only be obtained through continuous 

highly organised tsainteuance. fhm splendid aaintenanee of 

the State and Federal Aid Systems hy the State Highway BeiJ&rt-

merits has bees s major factor in the widespread and success-' 

ful development of the highway transport. 

laming Capacity 

These ^rinci->les apnly particularly to the administrative 

and engineering features of a highway inrproveraent orogra^i yet 

they do not carry the justification of such a national program. 

Ihe justification is t h e earning capacity of inaroved highways. 

Besesrsh has as?»de available definite inforsst-ion which take* the 
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earning capacity of the improved highway out of -tho real© of 

conjecture. It is raade real. 

7irst Ttxascple;- tractive resistance of ordinary fans 

wagon with load - cosaparison during soring, wet weather. 

tract iw Heel stance 
Heavy soils, unimproved • • •* ̂ >JO-b3Q the. oer ton 
travel surface, coispacted——• — llii-iSu log, oor ton fixe same oower arould ••c-ove four ticses the load on the 
gravel surface• 

*3ane - dry weather condition. 

Heavy soils- u n i m p r o v e d — — ——--186-215 lbs. p*r ton 
Gravel, well cosspactes 50- 75 lbs. -per tan 

*?he satee power would ttov* three times the load on the 
gravel surface. 

Second Sxasple:- Boiling resistance - saotor track, 

solid tires, 10 p . h, 

tractive He si stance 
Bart a roads, well m a i n t a i n e d - — - — l o g . per ton 
Gravel roads, well aaiatained 46 lo«. per ton 
Paved road®, well a a i n t a l a e d — — -35 las. per toil 

tot® how tfee motor vehicle and the improved highway 
have lowered tV-e tractive porer required to mve t a n a A g i e . 



third B x a i s f t l e V e h i c l e operating costs on various 

pes of improved roads. (Cost in 
?yoe and Speed of Vehicle 

Average Portland cedent cone re t< 
asuhalt f i l l e d bricK. 

Best Portland ce«*nt and asphalt 
filled brick 

Best gravel , yearly average 
Ordinary gravel, yearly average 
»terbound E X B C F T D A W , well eelntwined 
Bitundnoa* mcada*, well sainteined 
A.vers*e sheet a^phslt yearly average 
te;-;oeratxire 

Average aaohnltic concrete yearly 
average tea?>ereture 

Beat earth. well ty»^ 

nsry earth with light traffic, 
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