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ADDRESS OF SECRETARY CF AGRICULTURE, WM. M. JARDINE

Before the Annual Meeting of the American Association of
State Highway Officials Pinehurst, N. 0.,

No vember 9, 1926.

The decade just past has been marked by greater improve-
ment OF THE ROADS OF THE UNITED STATES AND A LARGER INCREASE IN

HIGHWAY TRANSPORTATION THAN ANY OTHER ]N THE HISTORY OF THE
COUNTRY, AS, FROM CUR PRESENT POSITION, WE LOOK BACK UPON THE
WAY WE HAVE COME iN THESE TEN YEARS THE PROGRESS SEEMS TRULY
REMARKABLE « Co ! NC ! DENTALL V/ THIS SAME PER iOD COVERS THE SPAN OF
the Federal aid road leg l slat .'on and its adms n i strat i on under
the Department of Agricultures

As we entered the decace :>n 1916 there were less than two
AND A HaLF MJLLlON MOTOR VEHICLES IN THE ENTiRE COUNTRY, AND
l-ess than 73,000 cf these were registered as motor trucks. to~
da-y the trucks alone are more numerous than all motor vehicles
at that time, and the total has doubled and twice redoubled in

the ten-year period.

in 1916 there were approximately 277,000 m j le s of surfaced
roads in the entire country, only a small percentage of which were
of the types now regarded as adequatt eor motor vehicle traffic.
To-day the mileage of surfaced roads is nearly If not quite twice
AS GREAT AS IT WaS 10 YEARS AGO AND MORE THAN I 00, 000 MILES ARE
improved w'th types of surface more satisfactory for service
than waterbcund macadam a record of progress the more remarkable
if it is remembered that during the this same ten-vear period
it has been necessary to reconstruct a very large part o the
mileage previously constructed

,

ter* years ago there were only five states in which there

was as much as a single improved tr ansst ate highway. they were

Massachusetts, Connecticut, New York, New Jersey, and Maryland -

all Eastern States and all of that small group in which the

movement for better h 1 ghwa vs had been begun in the nineties.
To-day 25 States have improved highways continuous from border
to eorder In at LEAST ONE DIRECTION AND 16 OF THESE HaVF COMPlLiKn

such tr ansst ate arteries in two directions.

in 19 16 there were 16 states in which there was no state

highway department that could be recognized as competent to

administer the construct ' on of feder al-a ds roads. and they had

no seme lance of a plan for the development of a state system of

highways. Even in those States in which the recently created
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State agency was endeavoring to introduce scientific and business-
like METHODS OF HIGHWAY IMPROVEMENT THERE WERE ONLY A FEW )N WHICH
a connected state highway system had yet been clearly conceived,
to-day there is in every state a definitely designated state high-
way system to the improvement of which the state governments are

applying their resources.

These remarkable changes, occurring within the brief period
of 10 years, distinguish the last decade as the most important in

highway h! story; but the developments which are destined to have
the most far-reaching influence upon the future are the establish-
MENT of the Federal-aid policy and the elaborate and productive
researches which have been carried out by the federal and state
departments and other agencies.

Of the Federal-aid policy it May be said that the 56,000
miles of road which have been improved under it are of less
significance than the principles upon which the policy is founded,
and which are thus given nat 1 on—w i de importance.

it is a first principle of the federal—a i d policy that all
roads, by the nature of their traffic, are stamped as of local,
State or interstate importance, and that this fact should be

recognized in the administration and ~
j n anc i ng of their improve-

MENT. The law has, therefore, required the designation of a

definite Federal-aid highway system, including those roads of
interstate importance in the improvement of which the national
and State governments may properly combine their efforts.

From the first it has been required that the State should,
itself, participate olrectly with the federal agency through a

department of its government competent to assume the responsi-
BILITY. In retrospect, this provision of the law appears AS,

perhaps, the most important federal contribution, responsible,
as it doubtless was for the creation and strengthening of highway
departments in many of the states. |t isa notable fact that
these organizations are among the most efficient of state
institutions, and it is certain that to them must ee ascribed
the largest measure of credit for the remarkable improvement of
our highways, there is gratification, also, in the splendid
cooperation which has at all times marked their relations with
the Bureau of Public Roads.
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The importance of the contributions to engineering science
WHICH HAVE resulted from the research and experimentation that

HAS BEEN SO VIGOROUSLY CONDUCTED SINCE | 320 CAN SCARCELY EE OVER-
EMPHASIZED. The 3ates Road tests by the Illinois department,
the Pittsburg, California, experiments and the various tests of
the Bureau of Public Roads are known and studied throughout the

worlc. By the general adoption of THE TH I CKENED—EDGE SECTION, a

direct result of this research, the publ!g h as already benefited
through' increased service. and lower costs, and the saving will
go on as long as concrete roads are built.

as the result of a single study completed recently by the
Bureau of Publjc Roads ey which it has been demonstrated that
erick of 2 and 2~; inches in thickness may ee used to give the
service for which 3 and 4-lnch brick have previously been used,

it i? est [mated that large annual savings are possiele. a few
thousand dollars and the earnest and devoted work of three or

four of the bureau ' s engineers for less than a year have thus
returned to the taxpayers of the states and municipalities,
wherever erick pavements are built, many times the expenditure
in potential cost reduction.

Similarly the bureau's studies of grading and concrete
pavement operations have pointed the way to an improvement in the

efficiency of such operations as a result of which it has been

found possiele in some cases with the same equipment to increase

product j on ey 50 to i 00 per cent.

the results of these studies are immediately apparent in

REDUCED COSTS AND ENHANCED EFFICIENCY. In OTHER CASES, AS IN

the studies of soils to determine their characteristics as high-
way suegrades and in the various investigations of the effect
upon roadways of traffic and cllmatlc influences the object
sought is complicated by so many variable factors that the studies
must ee long continued before definite results may be expected.
But these researches, penetrating as they do to the very funda-
mentals OF HIGHWAY DESIGN, ARE LIKELY IN THE END TO BE THE MOST
VALUABLE OF ALL, AN D IT IS NOT ONLY POSSIELE BUT PROEAELE THAT
FUTURE GENERATIONS OF ROAD BUILDERS MAY REGARD THEM AS IN THE
SAME CATEGORY AS THOSE FUNDAMENTAL OBSERVATIONS BY WHICH THE
DESIGN OF BRIDGES HAS EEEN CONVERTED FROM A RULE-0 F-THUME PRO-
CESS INTO AN EXACT AND DEPENDABLE SCIENCE.
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Turning from retrospection to the contemplation of the
future, i am impressed with the necessity of making adequate
provision for the increasing service that w| ll be expected of
THE HIGHWAYS. If THE NUMBER OF MOTOR VEHICLES HAS INCREASED
from two and a half to twenty million in 10 years, there is no
reason to believe that the increase will ee abruptly halted now,

although we may expect some falling off. in the rate. as traffic
increases directly in proportion to the motor vehicles in service
we must expect that the conditions for which we now build will
ee Intensified in the future. The highway service we are now
providing must be capable of expansion to meet the needs of the

growing traffic as these mature.

douetless the concern of the immediate future is not for all
of you the same. to some it is the completion 0 f an initial
improvement of a large mileage, previously unimproved, in the face

of a demand for more adequate facilities on some of the highways
already well developed. to those who face this situation the

problem is to get the traffic through to effect some degree of
improvement over a whole highway system as rapidly as possible
in order to give the greatest satisfaction to the greatest number
of people.

Others among you—more fortunate, I believe—have systems
of main roads already improved and largely surfaced, and the

immediate concern is the selective eetterment of sections of the

system to relieve congestion, eliminate danger, and generally
to adjust the existing improvement to the growing needs of a

still increasing traffic.

to all alike, however, the pro b lem of the present is to

serve as adequately as possible the present needs, keeping in

mind at the same time the greater needs of the future, and making

su i table provision for their accommodation when the t j me arrives.

This is the policy of stage construction, a sound policy eecause

it recognizes the utter impossibility of building once for all

a system of highways which may be regarded as a finished product,

but rather substitutes for that conception, the principle of

progressive improvement.

The construction of earth roads on the lines and grades

and with the drainage provisions that will be required by the

pavement of the future is a recognized application of the stage-
CONSTRUCTION principle. But it has much wider applications
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THAN THAT. !HE ACQUISITION OF RIGHTS OF WAY OF AMPLE WIDTH
FOR THc FUTURE SO THAT, WHEN THE NEED ARISES, IT WILL BE POSSIBLE
WITHOUT HEAVY EXPENSE OR THE INJURY OF PRIVATE PROPERTY TO EFFECT
THE NECESSARY IMPROVEMENTS, IS ANOTHER HIGHLY IMPORTANT APPLICA-
TION. The same fqresighted policy suggests the location of the

improved highways in rela'.ion to railroads at crossings in such
manner as to provide satisfactorily for separation of grades,
and it applies also to provisions for the construction of future
ey-pass highways around cities, and for the diversion of traffic
from routes of growing congestion.

to anticipate thus the needs of the future implies a

knowledge of the probable traffic importance of the various roads
which can only ee obtained by a careful and detailed study of the

present Distribution and the factors inherent in the economic and
physical character i st ! os of the state. such st&dies have been

made by the Bureau of Public Roal^s in cooperation with the high-
way DEPARTMENTS OF A NUMBER OF THE STATES , AND THE REPORTS,
recently published, are doubtless. fam i l i ar , to many of you.

The highway department that has in its possession such
information as these surveys supply can really plan for the

FUTURE. It has substituted facts for opinions; it knows the

PRESENT AND PROBABLE FUTURE IMPORTANCE OF ITS ROADS", IT KNOWS
THE DENSITY AND ALSO THE WEIGHT OF t H L TRAFFiC TO WHICH EACH ROAD
is now subjected and to which it is likely to ee subjected in

the near future. |t can , therefore, devise a reasonable pro-
gram of construction extending into the future; it can eudget
its funds intelligently; it can determine the order in which
the various highways should ee improved and give a satisfactory
answer 70 those who favor priority for other roads; and it has
in its possession an adequate basis for the necessary decision
as to the character of improvement required for each road.

This is sound and businesslike administration of highway
improvements. |t is the reverse of the casual and haphazard
procedure which too often has subjected the business q f highway
improvement to political manipulation, and produced discontinuous,
unbalanced, and uneconomical development instead of well articu-
lated systems of improved highways.

In the Federal-a!d work we feel the need of such precise
information daily and i look forward hopefully to a not far

distant time when it will be available in all states.





- 6 -

Not all the exact information it js possible to obtain,
however, will suffice to provide an orderly and systematic
IMPROVEMENT OF THE Ma I N ROADS IN THE STATES WHICH ST I LL RELY
upon the financial assistance of the counties to carry out the
State program. Certainly there has been experience enough to

prove that complete connect i on of main arter i es is practically
impossible so long as there is dependence upon county financing.
The reasons are perfectly obvious. All sections of the major
State roads in the various counties are not invariably the roads
in which the county interest is the greatest. by their very
nature the roads of the state and federal-ald systems are the

most heavily travelled highways. |n many instances the traffic
which demands their improvement is contributed in a smaller degree
by counties through which they pass than by other counties or even
other States. It is not unnatural that the author!t!es of such
counties should be unwilling, and they often are financially
unaele, to assume a share in the co st of 1he improvement. so

long as any state fails to provide state funds for such roads the
development of the ma 3 n state and interstate roads along strictly
economic lines will be hampered.

Full operation of the provision of the Federal highway
act which aims to correct this condition has been twice deferred
in the Federal legislation to give the States concerned more time

to correct their laws . there ought to be no further delay. i

am sure that the members of this organization from the affected
States will join with me in the hope that the necessary laws and

constitutional amendments will be provided before the congress
shall again have this legislation before it for further action.

It is manifestly unfair to the counties themselves to

EXPECT THEM TO PARTICIPATE IN THE COST OF IMPROVING THE Ma I

N

LINES OF TRAFFIC. To DO SO PLACES A BURDEN UPON THEM WHICH THEY
SHOULD NOT BE EXPECTED TO BEAR. THE IMPROVEMENT AND UPKEEP OF
THE ROADS TRIBUTARY TO THE MA 1 N SYSTEMS ARE OF THE HIGHEST IMPORT-
ANCE TO AGRICULTURE AND THE COUNTY AND LOCAL FUNDS MUST BE PRE-
SERVED FOR THIS PURPOSE. THE TRAFFIC ON THE STATE ROADS IS A

WIDE-RANGING TRAFFIC. THE GREATER PART OF IT ORIGINATES I N AND

IS DESTINED TO THE CITIES, AND ANY SYSTEM WHICH CAUSES THE RURAL
COMMUNITIES TO CONTRIBUTE TO THE EXPENSE OF IMPROVEMENT IN GREATER
PROPORTION THAN THE BENEFITS THEY DERIVE IS UNFAIR AND OUGHT TO

BE REMEDIED.
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Looking to the future also there must be a still greater
Improvement in the maintenance of all roads and especially of
the Federal-aid roads, an obligation which the Federal law places
upon the State highway departments. While unquestionably there
has been great improvement in this respect during the last decade,
the failure to make proper provision for the repa'r of roads upon
which large sums of public money have been invested is the
sheerest of economic folly. unless there !s positive assurance
that means will. be available for the constant and continuous
care of the roads after they are improved, i am convinced that
it would be better not to improve them at all.

it has not often been necessary to enforce the provisions
of the Federal highway act in respect to non-performance of the

necessary maintenance work on federal-ald projects. wlth few

exceptions the obligation of the States has been carried out.

There are a few—no more than can be counted upon the fingers
of one hand upon whom it has been necessary to call repeatedly
FOR ESSENTIAL WORK TO SAVE THE FEDERAL-A'D ROADS FROM DETERIORATION.

The department has been patient in dealing with such cases and
our requests have always been met with a response but maintenance
that is delayed until the deterioration has advanced to the point

where it becomes necessary to direct attention to it, is not the

right kind.

While the States in accepting the Federal appropriations
accepted also the obligation of keeping the roads in proper

repair, the deeper obligation is that of rendering the best

possible service to the public and of protecting public invest-

MENT. Neither the public nor the legal obligation can be

satisfied by a perfunctory highway maintenance policy. the

department has endeavored to deal in a straight-forward wtfy with

Its duty to enforce the law in this respect. There has been'

no tendency to pick flaws of a minor character or to look with

UNSYMPATHETIC EYES UPON THE EFFORTS OF THE STATES. It IS NOT

A PLEASANT DUTY TO SERVE A FORMAL NOTICE REQUIRED UNDER THE LAW

upon any State, and it is st I ll less pleasant to withdraw Federal

part ic

»

pat l on . The department believes, however, that Its first

DUTY IS TO I NSURE PROPER MAINTENANCE OF THE ROADS CONSTRUCTED
with Federal funds, and this viewpoint I am sure wj ll have the

UNANIMOUS SUPPORT OF THIS ASSOCIATION. THERE ARE A FEW STATES

IN WHICH THERE HAVE BEEN TOO FREQUENTLY REPORTS OF PROJECTS IN

AN UNSATISFACTORY STATE OF MAINTENANCE, AND MAY I TAKE THIS

OPPORTUNITY TO URGE VERY SERIOUSLY UPON THESE STATES, WHICH
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CAN NOT THEMSELVES BE SATISFIED WITH SUCH CONDITIONS, THEIR
IMMEDIATE CORRECTION. THE DEPARTMENT WISHES TO MAKE CLEAR ITS

POSlTiON THAT THE DUTY TO MAINTAIN ROADS ALREADY CONSTRUCTED IS

PARAMOUNT

.

W'TH EACH YEAR'S FROGRESS NOW IT BECOMES EASIER TO SEE THE
WORKING OUT 0^ ONE OF THE PRIMARY CONCEPTIONS OF THE FEDERAL-AlD
ROAD LEG ! SLAV ! ON AS EXPRESSED IN THE REQUIREMENT TO EXPEDITE THE
COMPLETION OF AN ADEQUATE SYSTEM OF HIGHWAYS INTERSTATE IN

CHARACTER. IT WaS FORESEEN THAT THE FULFILLMENT OF THIS PURPOSE
WOULD COME THROUGH A LINKING UP OF SECTIONS OF MA ! N HIGHWAYS AS
THEY ARE DEVELOPED STATE BY STATE, AND UP TO THIS TIME THE PRO-
GRAMS within the States have in general been in harmony with the
EXPECTED PROGRESS !N THE DIRECTION OF THROUGH ROUTES. In SOME
CASES THE DEPARTMENT HaS TAKEN DEFiNiTE POSITIONS WITH REFERENCE
to specific projects to provide missing links, usually in the way
of bridges at state boundaries, eut now with the major routes of
the country so clearly defined ey the act i on of the states through
this association, the unimproved sections of these routes have
eeen erought in strong relief. it is now possible to travel
from Washington through St. Louis, Texarkana, and El Paso to

San Diego, over a transcontinental route of which 97 per cent is

improved, 93 per cent is surfaced and 4 per cent is graded and

drained. Of the SURFACED portion mo-e than half IS improved
WITH EITUMINOUS MACADAM OR HIGHER COST TYPES AND THE REMAINDER
is gravel. From Washington to St. Louis there is no unimproved
section and nearly 96 per cent is surfaced with bituminous macadam
or one of the higher type roadways. from st . lo u 1 s to texarkana,
2 per cent of the distance is unimproved and 63 per cent is im-

proved with a gravel surface, the rest with superior types. from

Texarkana to El Paso there are unimproved sections equaling 4 per
cent of the distance, gravel surfaces 50 per cent and bituminous
MACADAM OR SUPERIOR TYPE THE REST OF THE WAY. FROM EL PaSO TO

San D i ego , with the exception of 6 per cent of the distance, the

road is surfaced, 60 per cent with gravel and the remainder with
pavements and surfaces of higher types.

This is the possiele transcontinental route, totalpng
3,133 miles, most nearly surfaced; 2,907 miles are surfaced and

131 miles are graded and drained, leaving only 95 m ' les without
.

IMPROVEMENT. Th I S ROUTE DOES NOT COINCIDE WITH ANY ONE OF THE

United States routes but it does indicate the splendid progress
that has eeen made ey the states it traverses in the completion
of important transstate routes. considered from the standpoint
of improvement, the next ranking transcontinental route is that
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from Atlantic City to Astoria. Of its total length of 3,240
miles, |2 per cent is still unimproved, another |2 per cent is

graded and drained, and the remaining 75 per cent ss improved
WITH SOME FORM OF WEARING SURFACE. Of OTHER EAST AND WEST
routes, that from norfolk to los angeles is 68 per cent improved
and that from chicago to los angeles partly by the same line is

63 per cent improved. from boston to seattle, through the
northern tier of states , the most direct through route is 73 per

cent improved and 69 =>er gent surfaced.

t'lese routes are taken to illustrate the working out of the

principle, as defined in the federal highway legislation, of the

completion of interstate routes. there may be critics who hold
that the ten-year per i od covered by this legislation should have
produced more transcontinental routes fully improved. there are

two answers: The actual operations of the Federal highways
leg i slat j on d i d not get under way until well into the year 19 19,

and the tremendous development of motor vehicular traffic, par-
ticularly around every center of population, large and small,

local rather than transstat e in character, has necessitated first

attention to the immediate service demanded. it 1 s my feeling
that the progress in the completion of transcontinental roads is

gratifying, but i do not lose sight of the fact that the lack of
transstate routes in the agricultural states of the mississippi
Valley >s not in keeping with the development, east and west.
In specific States this condition is brought about more largely
by the feature referred to above, that is, the dependence upon
county financing, than upon any lack of need of such roads or
lack of response on the part of the state highway departments,
now that there has been plainly pointed out and defined the
THROUGH ROUTES WHICH ARE OF MaJOR NATIONAL IMPORTANCE, THERE
should ee an energetic effort made to improve the misslng links,
not because they are transcontinental routes but rather because
in general these unimproved sections lie on the most important
State routes, and the failure to improve these imposes a handicap
upon the people of each state in the satisfactory use of their own
road systems. but the national use must not be lost sight of,
nor the requirement of the national legislation that these inter-
state routes shall be expedited. the department has not attempted
to dictate the routes which should be regarded as major state
routes. Neither for that matter have the State highway departments.
Through the careful work of the Joint Board on Interstate Highways,
and the Executive Committee of the Association, each State highway
department has expressed In a definite way the routes which are
of the greatest importance within the State. In other words,
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this system of interstate routes has ee en built from the local
viewpoint upward and not from the transcontinental viewpoint
downward

.

But having now settled upon these routes, which in the
last analysis the public itself has defined by their use, it

becomes our duty, the federal and state highway departments
working in cooperation, to expedite their completion. there
are approximately 80,000 miles of highway included in these
routes. to complete them to a state of improvement satisfactory
for present use is a matter of closing gaps. i am convinced
that this, the initial improvement, can be completed by 1930

without difficulty, and as a definite objective i can think of
no expenditure of effort which would bring with it a greater re-
turn of public satisfaction or any more intelligent method of
keeping faith with both the federal and state governments which
have entrusted to us the administration of these large funds.

The uniform signing and numbering of the United States
highway routes in accordance with, the reasonable plans now devised
are essential in order to establish it in the public mind as an

ENTITY. They are needed ALSO TO DEVELOP the maximum degree OF
service and safety in their use by the ever increasing public
traffic. From the Federal point of view the early improvement

of these routes is of large importance, and i ask your full sup-

port in an effort, when these designated routes shall have been

ratified by this association, to complete the unimproved links

at the earliest possible t 1 me and to bear with this department
in a reasonable but insistent demand that the federal funds so

far as possible be dedicated to this purpose with the full con-
sent and belief on the part of the highway departments that the

END IS DES1RAELE AND WORTHY. I ESTEEM IT A PRIVILEGE AND IT HaS
BEEN A PLEASURE TO MEET WITH THIS ASSOCIATION, TO KNOW IN MORE
DETAIL OF ITS WORK, AND TO HAVE THE OPPORTUNITY TO EXPRESS TO YOU

MY HIGH APPRECIATION OF THE CHARACTER OF MEN WHO ARE ENGAGED IN

THIS PUBLIC SERVICE, AND MY SINCERE THANKS THAT THE UNFAILING
COOPERATION OF THE HIGHWAY DEPARTMENTS HAS LIGHTENED THE DUTIES

OF MY ADMINISTRATION AS SECRETARY OF AGRICULTURE.





TWO THOUSAND YEARS CF ROAD BUILDING

An address delivered by Mr. Thos . H. MacDonald, Chief of
the Bureau, on November 1*0, 1926, before the convention of the

American Association of State Highway Officials held at

P

l

nehorst , North Carolina.

One purpose of this paper is to provide a measure by which
to form some adequate idea of the real and relative accomplish-
ments of the highway building industry of this nation, and partic-
ularly OF THE MEMBERSHIP OF THIS ASSOCIATION, PAST AND PRESENT.

Another, probaely less possible, is to place before the

public the long-time view of the problems of highway building and
financing, lifting these, for the moment at least, above the many
little passing objections and obstacles that hamper progress.

and yet another, to bring to those engaged i n this work a

greater enthusiasm and determination, and a deeper confidence in

going forward with the policies and the program we now consider
THE BEST PR ACT I CE .

A LARGE UNDERTAKING TO ATTEMPT WITHIN THE LiMlTS OF A FEW
PAGES, PERHAPS, AND ADMITTEDLY SO, BUT THE HIGHWAY ENGINEERS AND

OFFICIALS MUST IN JUSTICE TO THEIR WORK LIFT THEIR EYES FROM THE

day's work TO !TS compounded significance, to turn for the moment
from the details of office and field to grasp intelligently just
what has been going on in these united states when projected
against the progress of the world after two thousand and more
years of road building.

And so, too, for the whole highway industry, and even more
truly for the general public, because of its control over public
policies today in sharp contrast wjth the one—t i me power of single
rulers so absolute that they alone determined the dimensions of
public work. here is the first and one of the most vivid con-
trasts between the present and the past . there has been too much
recitation of fact from history imposed upon us without intelligent
interpretation. to cut away these foggy fictions to permit an

understanding of the underlying truth will clear from our minds
much rubbish and many inhlbltjons that have come i ned to lessen the

degree of leadership this great public business demands and must
HAVE .





~ |2 -

There have been just three great programs of highway
building within recorded history that by the major tests of
area served and mileage completed may be classed together

That of the Roman Empire, beginning with Julius Caesar and
extending to constant j ne

;

That of France under the Emperor Napoleon;

That of the United States during the past decade.

From the data it has been possible to examine it has not
been possible to determine limiting dates with exactness for the
Roman and French periods, nor is it necessary. There will not
be entire agreement with the period assigned to the united states,
it is hoped wpth more complete research to flx these periods more
exactly, but the difference of a few years either way is not
important. to understand the underlying reasons, principles
and the results of these earlier great road building epochs is

important. to gain from them their wealth of information bear-
ing upon civilization and reasoning by analogy to apply this
knowledge wrought out of national experience to the projecting
of the long-time curve of probabilities in the un i ted states is

most important

.

The Roman Road Building Period

The fact is recorded over and over, and public addresses
HAVE INNUMERABLE TIMES REITERATED THAT THE APPlAN WaY, THE FIRST

of the great roman roads, was commenceo in the year 3 1 2 b. c.

by the Censor, Appius Claudius, under the Republic, and extended
from the Porta Capena, Rome, to Capua, about 1 25 miles distant.
But we are confused by the assertion that the Via Aurelia, the
second paved highway, was built about 242 b. c.» or seventy years
later. With the growth and extension of the dominion of Rome,

road building progressed so that we read*, "the most ancient
remarks we can find in the roman history of the highways made in

Italy to which several magistrates afterwards added so much, that
in the days of julius caesar, the city of rome was by them joined
to all the regions and principal cities of i taly and though
Augustus Caesar and the following emperors made extraordinary
works there, it was rather to enlarge and repair them than to
make new ones from beginning to end, excepting some made by

* Bergier, p. 35, History of Highways.
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DOMlTlAN, AURELfAN AND TRAJAN."

Julius Caesar extended the rule of Rome until there was
included in the western emp i re the countries around the
Mediterranean Sea, France, Belgium, Netherlands, Great Britain
and parts of germany, austria and hungary. at the height of
HIS POWER, HE WAS MADE OVERSEER OF THE APPlAN WaY AND EXPENDED
LARGE SUMS FROM HIS PRIVATE PURSE TO REPAIR AND EXTEND THIS
GREAT HIGHWAY. THE RULERS SENT FROM ROME TO ADMINISTER THE
PROVINCES CARRIED ON THE WORK OF ROAD BUILDING. BUT A LITTLE
LATER WE READ OF AUGUSTUS, *"TH 1 S GREAT AND FORTUNATE EMPEROR
FINDING HIMSELF IN A SETTLED PEACE WITH SO MANY LEGIONS (ESTIMATED
AT 173,000 MEN) ON HIS HANDS WHICH MIGHT EE DEBAUCHED EY SLOTH,
THOUGHT HE COULD NOT EETTER EMPLOY SO MANY MEN, DISPERSED
THROUGHOUT THE PROVINCES, THAN IN THE MA.K |NG OF NEW HIGHWAYS IN

ALL PARTS OF HIS EMP ! RE ;****. " |n ADDITION THERE WERE DRAFTED
for this work the common people, the mechanics and art i sans , the

criminals and condemned persons, so that, *"
i n short, we may

conclude it was not one kingdom or one region alone, that

furnished men to work upon such a vast design, eut that all

Europe, Asia and AfrIck, set their hands to it. And that the

greatest and most potent kingdoms that once flourished in sa 1

d

parts of the world were employed at it whilst they were subject

to the Empire; which can not be said of any other work in the

un i verse .

"

This work was carried forward sometimes in a desultory
wav and sometimes on a large scale under succeeding emperors

,

but !t reached its height under augustus about 300 years after

Appius Claudius began the AppIan Way and in the decade eefore

THE ElRTH OF CHR I ST .

The Napoleonic Road Building

a brief word is necessary to bridge the dark ages

(500 TO ||50 A, D.) AND THE MIDDLE AGES INTO THE EIGHTEENTH

century. With the decay of the Roman Empire the world road

system as such broke down, although quite different conditions

prevailed in different countries. religious pilgrimages, the

Crusades, the journeys of the secular rulers and the high

dignitaries of the church leave some record of the use of trans-

state and transcontinental routes, eut the records of commerce

are meagre. the general tendency was all toward feudal govern-

ment which resulted in neglect and the actual tearing up of some

* Bergier, p. 42 and 47.
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of the anc'enjt rc ads as a method of protection. also not only
the roads but the magn '. f ! cent ly eu ! lt pusllc and private build-
ings were vvrfcxeo to provide building materials. during this
period ancient rome was r av ! she d to a much greater degree t3
pp<ov,ce building .materials and metals than by conquest, f i re
or other causes.

Napoleon became e'rst consul of France in 1799 and began
AT ONCE TO BUILD £ SYSTEM OF NATIONAL ROADS. In I 804 THROUGH A

plebiscite t'-'.e people by an overwhelming vote decided he should
eecome Emperor, and that year before the high altar of the Notre
Dame Cathedral he placed a golden laurel wreath upon his own head
Also he crowed himself king at Milan of the monarchy of North
Italy. Thus at the beginning of the nineteenth century, a large
PART OF THE SAME AREA THaT HAD BEEN RULED BY ROME , TWELVE AND ONE
half centuries later was again brought under an Empire, this time
that of France. The Cor^s ces Ponts and Chaussees had eeen
established in I7S6, and was composed of trained engineers
THROUGH THE WORKINGS OF THE EARLIER ESTABLISHED TECHNICAL SCHOOLS
SO WHEN THE EMPEROR DEMANDED AND VIGOROUSLY SUPPORTED A BIG
PROGRAM OF ROAD BUILDING, LARGE ACCOMPLISHMENTS WERE POSSIBLE
THROUGH THE AVAILABLE ORGANIZATION. M . RRONY, THE DIRECTOR OF
THE PONTS AND CHAUSSEES, DESCRIBED AS AN ENGINEER OF FIRST RANK,

DROVE INTO EXECUTiCN THIS WORK. FROM 1804 TO 1813, THE

EXPENDITURE FOR ROADS AND BRIDGES F-.OM THE NATIONAL TREASURY IS

PLACED AT 300 MILLION FRANCS. On DECEMBER 16, 1811, A DECREE
WAS ISSUED WHICH ESTABLISHED A UNIFORM SYSTEM OF H

I

GHWaY ADMIN-
istration the general principles of which have remained unchanged
This degree divided the roads into Imperial and departmental
routes, and fixed finanacial responsibility upon the federal
Government and the Departments. It designated fourteen
IMPERIAL ROADS OF THE F i R ST CLASS LEADING FROM PaR 1 S TO THE
PRINCIPAL CITIES OF THE FRONTIER, THIRTEEN IMPERIAL ROADS OF THE

SECOND CLASS FROM PaR ! S TO THE LESS IMPORTANT CITIES ON THE

frontier, and 202 roads o f the third class joining interior

cities, a total of about 17,000 miles. the departmental roads
numbered 1,165, in all about 1 2 , 000 miles. these national
routes included the mont—cen i s completed in 1805 to connect paris

with Turin and the SImplon completed in 1807 to connect Paris

with Milan, Rome and Naples.

In an incomplete, imperfect way these facts present the

only great road building programs that may be compared with that

with which the united states is now engaged, but their aspects
are very different than we have been led to believe. both the

Roman and the French systems have come down through history as
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MILITARY HIGHWAYS. ON THE CONTRARY THE GREATEST EXPENDITURES
WERE MADE AND THE MOST EXTENSIVE MILEAGES EU 1 LT AFTER THE SOUND-
ARIES OF BOTH EMPIRES HAD SEEN EXTENDED TO THEIR GREATEST DIMEN-
SIONS. Certainly these roads were used for military movements,
BUT BOTH THE FMPEROR AUGUSTUS AND THE EMPEROR NAPOLEON THREW
THEIR ENERGIES INTO ROAD BUILDING TO MAKE POSSIBLE THE ADMINIS-
TRATION OF A GREAT EMP.'RE, TO STIMULATE COMMERCE AND TO PROVIDE
FOOD SUFFICIENT. NAPOLEON SAID, "he FEARED POPULAR INSURRECTIONS
DUE TO ECONOMIC CAUSES THOUGH HE WaS NOT A FRA I D OF POLITICAL
RISINGS." IN OTHER WORDS, A TRANSPORTATION SYSTEM, ADEQUATE AND
COMPLETE, IS A FUNDAMENT-XL REQUIREMENT OF A NATION LARGE IN ITS

PHYSICAL DIMENSIONS, On THIS BASIS WE MUST, IN OUR CONCEPTION,
link our railroads and motor vehicles and highways. together
they supply the most adequate, most efficient transport system
any like area in the world possesses or has ever known.

In the Empires, authority from a single source was supreme,

in this Democracy we are dependent upon cooperation between the

States themselves and between the States and the Federal Govern-
ment to complete an orderly system of highways that will permit
traffic and commerce to flow uninterrupted. In a major degree
also we must depend upon cooperation, not legislation, to

estaelish coordination between railway and highway.

More than one hundred anc twen y~five years ago France
placed her highways under competent technical direction and pro-
vided for a system of techm i c al instruction to train men.

Generally speaking, the technical equipment of our highway
engineers is very good and constantly improving. vvhen fitness
for the position and integrity of character are made the first
requirements for appointment to highway departments, there will
be no more highway administration scandals. unt 1 l this is done
we can hardly fail to have at least isolated cases of a breakdown
of efficient and honest administration.

A Glance at Present Day Conditions.

Of chief interest to us in the United States is the effect
that past history has had upon present day road conditions since
it may help us to see further ahead and certainly the experiences
of civilization in the older countries ought to have much of value
in formulating broad plans for the future.





Italy, with a relatively small nation in area, of about
120,000 square miles, has a population of 39,659,944. the
population has clustered thickly along the world old lines of
highways, has crowded in upon the rights of way , and there are
many villages. there is a large amount of foot and animal
drawn traffic, but the maximum flow of automobile traffic reported
near the population centers is 3300 vehicles in 15 hours. the
Italian Premier, Benito Mussolini, in his final address to the

Road Congress stated, "Italy has a great road problem to solve;
new roads necessary to promote her agricultural life, to facil-
itate her commerce, and finally, arteries necessary for inter-
national tourism in order to render her beauties accessible. she
possesses, moreover, a conspicuous road patrimony formed our i ng

many centuries by the work of countless generat i ons .
11 apparently

the surfacing and maintenance problems in italy are of first im-

port, but the new alignments that will be necessary, or perhaps
even new rights of way, in many cases present, certainly, h a

great road problem to solve." so serious is the problem of
alignment and widths of highways leading from the large population
center of ml lan, that about 50 miles of toll motor roads have been

built under governmental franchise by private corporations.

France and Belgium have a wonderful heritage in the
systematic plan that was la 1 d out and begun prior to, and devel-
oped and completed since, the napoleoi-jlc decree of 1811, so that
the layout and classification of the highway systems in these
countries on a nationwide basis for uniformity and adequacy of
planning are perhaps superior to anything in any like area. the
Polytechnic School and the Ecole des Ponts et Chaussees supply
the highest ranking engineering graduates for the highway work

.

in both these countries there is a considerable mileage of main
routes paved with stone blocks but the surfacing problem on long
mileages of macadam is important. a series of experimental
roads have been built near par i s for testing various types of
concrete slab and bituminous construction, as well as surface
treatments

.

In Austria and in Czechoslovakia also the surfacing prob-
lem on the main roads is of first importance. There are in

existence some splendid highways which we are informed date back

to the time of mar 1 e therese . near vienna and again near prague
experimental roads are under construction in which both the
bituminous mixed types and concrete slabs have been made. these
appear to be the first roadways which have been laid in these
countries corresponding to the standard types of pavement in
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general use here. v\'e were informed that following the establish-
ment of a school for technical instruction in france, a school
was established in prague, and whether from this school emanated
the standards that were set up for the national road construction
is not made clear, but in any event some of the best roads, those
more nearly corresponding to the best modern standards in align-
ment, substantial proportions, w i dt h and adequacy , are found near
Prague. Where such roads existed an adequate modern surface will
complete roads of the highest class.

In Germany the road work has eeen carried on by the

Individual, States rather than through any central direction, so

that the highway service now ! s on a state rather than a national
basis. The Federal Director of Traffic states that the major
problem 13 to provide national routes. an experimental track,

similar to that used in the pittsburg and arlington tests, has

been built ey one of the states for testing the relative values

of the various types of construction that may be used.

In Great Britain, with an area of 50,000 square miles and

a population of 37,000,000 people, the traffic problem has become
acute within and between the big cities. the ministry of trans-
port has built some arterial roads to relieve bottle necks and to

estaelish through lines of commun i c

a

t
i on . where these have been

completed as parts of established routes they are carrying a very
heavy traffic and have afforded wonderful relief. th i s work,

however, was taken up at the particular time to assist in provid-
ing employment, and a part, at least, did not accord with the views

of the Ministry of Transport. Where entirely new roads have been

opened, width of roadway, alignment and engineering features show
splendid vision in providing for the future. ' but in order to

make them fully effective much more work and further expenditures
are necessary and this is the difficult problem.

The feature of the work here which deserves the closest
attention on the part of the engineers of this country is the new
roads which are being la i d out to by—pass the congested streets
of villages and towns. a typical illustration of the fact that
human nature is very much the same the world over, is the record
of the fight made ey one of the towns established possibly during
the time of w'lliam the conqueror to prevent a by-pass being con-
structed around the town to take the traffic out of the narrow
crooked streets of a very densely populated district. the prob-
lem of new bridges over the thames and opening of new traffic ways
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In London County present problems of first magnitude which the
Ministry of Transport is now courageously attacking. It is

difficult for us to realize in this country the obstacles imposed
by the tremendous weight attached to personal and property rights
In Great Britain, To illustrate; Because in the olden days
the City of London collected customs at its gates, farmers
having supplies to sell formed the habit of stopping just outside
the gate and the people came out from the city to buy. so
gradually there '/'as established a market. at the aldgate a

hay market was established. as the population settled and as

villages grew up all around the city of london, wh i ch itself is

just one mile square , the hay market still persisted and today
one of the ma ' n traffic arteries to the docks and warehouses now
RUNS THROUGH THIS OLD MARKET. On CERTAIN DAYS OF THE WEEK THE

hay carts are parked from curb to curb leaving only room for

passage of the street cars !n the center. |t is doubtful if any
area in this country presents as complex and difficult problems
as the London County area in the immediate vicinity of the City
of London, many of which emanate from ancient rights, customs
and traditions. the country roads are largely of macadam con-
struction, surface oiled. they flt into the english countryside
and offer most delightful recreational opportunities, but they
can not supply the facil:t!es necessary to heavy traffic arteries.

In Sweden experimental roads of different types have been
euilt near stockholm and a very active debate is taking place as

to the best types of road construction. but the real problem
at present »s to re-allgn, widen and grade the old roads to offer
proper facilities for motor traffic.

In Amsterdam, as would ee expected, the foundation proelem
is very important, but high technical skill has been exhibited
in the construction of roadways. some of the best asphalt pave-
MENTS in Europe are in this city.

Denmark is supplied with an arterial road system with
ample right of way and a large mileage of stone elock pavements.
There are also experimental stretches of road near Copenhagen and
there is a departure from the usual type of such roads in that

parallel lanes of different materials have been built and the

traffic is divided between the pneumatic, solid rubber and steel
tired vehicles, each taking the lane provided for that particular
type. fne of the notaele types of traffic here i £ the bicycle.
In a population of 3,289,183, we are told there are one and one-
quart;: r MILLIONS OF BICYCLES, AND APPARENTLY MOST OF THESE ARE ON

THE TOmC AT THE SAME TIME.
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Contrast with the United States.

Considering the rural highways there are two outstanding
contrasts between the united states and the countries here
touched upon, the character and extent of highway traffic and
the highway finances, the motor passenger car is regarded
still, as in an earlier t 2 me in the united states, as a luxury
and treated as such, and so it is a luxury. the prices of new
cars are high, though there is a very rapidly growing production
of lower priced types. motor fuel is high. annual taxes ape
high. Consequently the development of the use of passenger cars
In any of these countries can not be remotely compared WITH THE
use in the United States. Driving over the national roads of
France for example, once outside the immediate influence of a

large city the motor traffic is so small, in fact all traffic is

so limited, that !t is evident there is a very different kind of
life prevailing in the rural communities than that which exists
here. While there is much very short radius motor traffic in the

large cities, the people generally have not discovered the

potentialities of motor transportation either for business or

recreation. they have not yet found the way to know the i r own

countryside, their country's scenic attractions or the commercial
advantages of fast, convenient transportation. from a limited
viewpoint, conditions appear very much as they d i d in this country
ten or fifteen years ago, just ee fore the avalanche of motor
vehicles enveloped us. a similar turning to the use of motor
vehicles will come but probably it will be somewhat reversed.
Our private motors came first and the puelic later. Possibly in

Europe the public motor vehicle may develop first in a large way,

both busses and commercial haulers, to be followed by a large use

of the private motor »

Financial Aspects.

Everywhere the highway officials are laboring under the

severe handicap of lack of funds, when it is remembered how
many of the european countries finance the entire cost of the

national highways, it is easily understood, with the national
treasuries and currencies in their present conditions, what

great difficulties stand in the way of renewing and rebuilding
their highways to modern standards. |t is undoubtedly this

situation that ha's turned i taly toward a favorable consideration
of the motor toll road, privately owned.
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In view of the demonstrated capacity of IMPROVED HIGHWAYS
TO STIMULATE COMMERCE AND TO MAKE POSSIBLE NEW LiNES OF PRO F J TABLE
PRODUCTION, IT CAME AS A SHOCK WHEN WE WERE INFORMED THAT A BOND
ISSUE FOR MUCH NEEDED R E H A B J L I T AT ! 0N OF IMPORTANT HIGHWAYS IN ONE

COUNTRY HAD BEEN FORBIDDEN BECAUSE SUCH EXPENDITURES ARE NOT
CAPABLE OF PRODUCING A DIRECT RETURN PROOF UNANSWERABLE THAT
IN HIGH PLACES MODERN Hi GmW'aY TRANSPORT IS BELIEVED A LUXURY AND
not a commercial necessity.

Simple but important conclusions shape themselves with
the present day highway conditions of europe projected against
the background of the highway history of the two thousand years
SINCE THE BEGINNING OF THE APPiAN Way, A SECTION OF WHICH MAY
BE SEEN TODAY CROSSING THE CaMPAGNA, TOWARD THE ALBAN HILLS,
preserved as an interesting and valuable historical recor d ', but
the traffic is carried over another highway and itself has about
the same relationship to modern road building as the skeleton
outlines of the cllff dwellings in our west have to modern
architecture. the likeness to the original is about the same
IN EACH.

Highways are a thing of service. Service requires changes
they must themselves change and to provide adequate service over
the largest possible mileage amd at the least cost 13 the require-
ment just now, and there is abundant e v i dence that this has
always been the policy when efficient highway service was required
over a large area.

This building up under service, only another name for
STAGE CONSTRUCTION, Ha.S ALWAYS PREVAILED. OUR ROADS MUST BE

MAINTAINED AND STRENGTHENED, CERTAINLY AND CONSTANTLY, BUT THIS
HAS ALWAYS EEEN THE CASE. REFERRING AG A I N TO THE APP I AN WaY,
WE HAVE THE RECORD OF ITS EElNG REPAIRED AND REBUILT FOR AT LEAST
FIVE HUNDRED YEARS ALTHOUGH THE FIRST SECTION WAS, WE READ, SO

EXPENSIVELY BUILT AS TO WRECK THE RoMAN TREASURY. HISTORY
ASSERTS LOUDLY THE FACT THAT ONCE HE HAS SET TRAFFIC GOING OVER
A HIGHWAY, THE WORK OF THE ENGINEER HAS JUST BEGUN.

AS TO STANDARDS OF CONSTRUCTION, THERE AGAIN IS FJ XED ONLY
THE ONE UNFAILING MEASURE, THAT OF ADEQUATE, SATISFACTORY SERVICE
AT MINIMUM ANNUAL COST. NO MORE, NO LESS, IS NECESSARY.

ON THE OTHER HAND, WHAT TREMENDOUS SUPPORT HISTORY SUPPLIES
FOR CORRECT PRINCIPLES OF ADMINISTRATION. FRANCE AND OTHER
COUNTRIES WHICH FOR A LONG TIME, FROM I 00 TO 150 YEARS, HAVE HAD
AN ADEQUATELY PLANNED NATIONAL SYSTEM WITH THE ROADS CLASSIFIED
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IN ACCORD W[TH THEIR IMPORTANCE: AN D WJTH A HIGHLY QUALIFIED
TECHNICAL CORPS TO CARRY INTO EXECUTION THE ADMINISTRATIVE
PRINCIPLES, HAVE TODAY A HERITAGE OF UNTOLD VALUE. THEIR
NATIONAL ROADS HAVE RIGHT OF WAY WiDTHS, ALIGNMENT, GRADIENTS,
COMPACTED ROAD BEDS AND F) NE BRIDGES. THEY LACK IN MANY
SECT'ONS TOP SURFACING SUITABLE FOR HEAVY MOTOR TRAFFIC WHICH
WILL EE SUOPLIED AS IT BECOMES POSSIBLE. Th I S GREAT HERITAGE
for future generations i s not a product of extraordinary expend-
itures but rather the accumulated result of years of consistently
following out right pr lnqiples of administration.

France :s not large - about 200,000 square miles - as com-
pared to the United States - about 3,000,000 square miles, and
in this great national area we are attempting to secure through
cooperation between the states and the federal government under
the Federal Highway legislation, national routes of high standards.
The progress has been such that the eyes of the road builoers of
the older countries are now turned this way and the methods and
results here will exert a profound influence in other nations.
This is voiced In no vain or boasting spirit. Rather it is

only to build any further protection possible that will guard
against any breakdown of the spirit of cooperation between the

States and the Federal Government.

This would bring disaster to the completion of a national
system of highways. No one can study the rise and fall of
highway progress through the years or observe the existing
evidence without being forced to this conclusion.





United States Department of Agriculture
Bureau of Public Roads

STATISTICAL DATA RELATING TO RURAL ROAD FINANCES OF UNITSD STATES

Issued November 1, 1926

f Year Fiscal Year
Ended June 30

Calendar Year
Ended Dec. 31

(1) STATE AND LOCAL TOTAL DISBURSEMENTS
on rural roads and bridges; total of
items 2 and 3

* (Conservative estimate 192b)

1923
1924
1925
1926

1

$ 996.781.03S
1,181,521,115
1,288,939.707
1.310.000.000

(2) STATE HIGHWAY EXPENDITURES
for roads under State supervision

* (Conservative estimate 1926)

1923
192h

1925
1926

$ 447.362,358
605,665,207
649,125,101

• CL~7c a/v\ f\r\f\on, uuu . lkjo

(3) LOCAL ROAD EXPENDITURES
for county, town and district roads

* (Conservative estimate 1926)

1923
1924
1925
1926

Z
I 549,418,680

575.855.908
639,814,606

m 635.000.000
(k) FEDERAL AID ROAD FUNDS

paid to States on completed work
included in item 2

* (Estimate based on 10 months. 1926)

1923
1924

1925
1926

$ 69,677,242
79,217,398
95,749,998
87.7^4,535

$ 74,883,783
96,148,474
90,441,339

* 85 . 000 . 000

(5) MOTOR VEHICLE FEES, ETC., (Gross Receipts)
for licenses, tags, etc.

* (Estimate based on 6 months. 1926)

1923
1924
1925

1926

$ I85. 123. 256
220,202,736
252,^65.089

292,153.251

$ 188,970,992
225,492,252
260,619,621

* 298.000.000
(fa) GASOLINE TAX NET RECEIPTS

assessed on gallons consumed by motor
vehicles

.

(Estimate based on 6 months. 1926)

1923
1924
1925
1926

$ 17.212,677
63.196,413

106,467,028
173.150.54-5

$ 38.5bb,338
80,442,295

148,358,087
* 192.000.000

(7) U.S. EXCISE TAX ON AUTOMOBILES , ETC.

Internal Revenue on sales by manufacturers
paid by purchasers. * (Estimate based on
9 mos. Tax partially repealed Feb. 2b. 1926)

1923
1924

1925
1926

$ 144,290,490
158,014,709
124,686,745
138. ws. 195

* 155. 79b. 944

139.201,755
143.430,709

• 95.600.000
(8) U.S. SPECIAL TAX ON PASSENGER AUTOS

For Hire (Internal Revenue)

* (b months only.law repealed Mar. 29. 1926)

1923
1924

1925
1926

$ 1,907,400
2,013,839
1.865,075
1.646.797

$ 2,088,08b
1.893.58b
1,871,084

17b, 815
(9) PROPERTY TAXES levied on motor vehicles

by State, county and municipality.

* Largely estimates, all years.

1923
1924

1925
1926 —

$ • 75.000,000
* 105,000,000

130,000,000
• 140.000.000

(10) SURFACED ROADS (STATE AND LOCAL)
Mileage existing at end of year

* (Estimate based on road program. 192b)

1923
1924

1925
192b

Miles

439.341

521.915
* 565.000

(11) MOTOR VEHICLES REGISTERED (Number of)

1923
1924
1925
192b

(1st 6 months) Number
excluding tax-exempt cars

* Estimated from past years.

13,002,427
15.556,518
17.770.691
19.697.832

15.090,936
17.593.677
19.954,347

• 21.886.000
(12) GASOLIiNE CONSUMED BY MOTOR VEHICLES

based on gas tax (actual and estimated)
for all but 4 States (which do not tax
gasoline

)

* Estimate.

1923
1924

1925
1926

(1st 6 months)

3,125,941,784
._I^.bO,987,586 .

Gallons

b. 948, 240,613
8.012.500.000

Note: Further information on above data obtainable upon application. Any differences

of figures noted frorr; former published data are due to corrections,





UNITED STATES DEPARTMENT OF AGRICULTURE
Fureau of Public Roads

ROAD MILEAGE CONSTRUCTED and RECONSTRUCTED DURING 1925,
by ROTH STATE and LOCAL AUTHORITIES

"ileage Built Earth Rd I Graded & Drained Miles Surfaced £ Resurfaced
States Including State Sr. State Local State &' State Local

Surfacing Local highways Roads Local 1 Highways Roads
Alabama 571 174 17 157 397 267 130
Arizona 213 83 8 75 130 84 46

Arkansas 1, 186 500 300 200 686 F86 100

California If ?l g Cootoe 132 550 8}6 257 579
Colorado 1, 52U 1,097 161 936 U27 125

T /*V

302
Connecticut 127 2 125 112 13

Delaware oD 0c 2 84 73 11

Elorida T TOO DOW 1
f n n688 218 515

Georgia ©45 7T1K345
pi

330 500 232 268

I daho 1, 550 cyo 2b 870 654 204 450
Illinois i 7 eo1.3^9

T 7 r
135 150 1, 104 733 371

I nui ana 1.03b CD 26 1.010 306
Iowa 992 348

>\.V
b44

Kansas 1 , "UO OP5? 172 -rcC75c 478 129 349
Kentucky 1 (0 176 467 207 cOU
Louisiana 7°9 509 U24 ffcg5
Mai ne 32b T O C326

i,>46 0 c7 r>280
Maryland 30 335 I85 lhU
Massachusetts 219 219 88 131
Micnigan i , Uw bl 6l 1.003 ^37
Minnesota 2,774 328 328 2, UU6 550 1,896
Mi ssissippl 1,247 349 341 898 64 834
Mi ssouri 3,262 in -7

417 417 2.8U5 1,260 1, 585
Montana 2bb 7 7 —W- 120
Nebraska 2,855 1,711

—^

—

U65 1,246 967 177
Nevada U71 210 k

l
165 26l 206 55

New Hampshire 156 6 6 150 1U0 10
New Jersey r*i 1 1*\

bO 60 489 8U 405
New Mexico 269 96 15 81 173 138 35
New York 2, 06S X l 2,067 589 1, 478
North Carolina 2,627 923 505 Ulg

1

1.704 977 727
. orth rsKiota

Hfl-
580 426 15U 593 262 331

Ohio 2.1U8 82 82 2,066 1,286 780
Oklanoma 522 217 200 17 305 267 38
Oregon 1,119 332 78 25U 787 204 583
Fennaylvania 1.700 1.700 1.013 687
Rhode Island 86 86 38

\
_ —

48
South Carolina 978 8 g 070 728
South Dakota 1 1U7 2 266 663 1,603 881 551
Tennessee 885 100 85 15 785 291 U9U
Texas 2,051 66b" 36l 305 1.385 1,028 357
Utah 281 100 100 181 121 60
Vermont 274 27U 199 75
Vi rgi ni a 973 220 29 191 752 173 580
Washington 1,132 323 51 272 809 287 522
Test Virginia 881 479 260 219 U02 285 117
Wi sconsin 6,058 6,058 1.316 U.742

Wyomi ng U56 339 105 234 117 98 19

Totals (l) 57.699' (1)15.796 5.316 10.480 41,903' 17,836 24,067

NOTE: (1) Earth road mileage partially graded excluded here.
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THE 1986 ROAD STATUS SURVEY

The Division of Control has distributed blanks to be

used in the local rural road status survey for 1926. the
PREVIOUS DETA I LEO SURVEYS OF THIS CHARACTER WERE MaDE IN 1904,

{909, 1914, ano 1921. The general plan has been to establish
an accurate gase survey every five years and to aoo to this
figure in the interim by annual surveys which are made with
LESS ATTENTION TO DETAIL, In THIS WAY ERRORS IN MILEAGE WHICH
CREEP INTO THE ANNUAL FIGURES ARE ADJUSTED EVERY 5 YEARS.

THE BLANKS HAVE BEEN PREPARED WITH THE IDEA OF ELIMINAT-
ING ALL UNNECESSARY INFORMATION AND THE DATA WERE REQUESTED IN

THE FORM IN WHICH THEY ARE MOST GENERALLY AVAILABLE THROUGHOUT
THE COUNTRY. TH I S YEAR NO ATTEMPT WILL BE MADE TO SECURE
INFORMATION FOR CITIES OR TOWNS WITH A POPULATION IN EXCESS OF
2500.

When the 1926 survey is completed the data will be

tabulated and published in bulletin form by counties if possible.
Hitherto the county data have not been published but there have
been so many requests for the information segregated by specific
counties that every effort will be made to compile the statistics
in this form in the future.

Previously the statistical engineers in each district
who have assembled the information have postponed the forwarding
of the data to the washington office until it has been completely
COMPILED. This HAS resulted in considerable delay in some cases.

It is preferred that the information for each county be forwarded
as soon as completed. The headquarters office may then pro-
gressively COMPILE THE STATISTICS AND CONGESTION AT THE LAST

MINUTE WILL BE AVOIDED. Th ! S METHOD WILL NOT INCONVENIENCE THE

STATISTICAL ENGINEERS SINCE THEY KEEP IN THEIR OWN RECORDS A COPY
OF ALL DATA AND IT SHOULD RESULT IN SPEEDING UP THE PUBLICATION
OF THE DATA IN BULLETIN FORM.
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UNITED STATES HIGHWAYS MAP APPROVED 3Y THE
AMERICAN, ASSOCIATION OF STATE HIGHWAY OFFICIALS

Contributed by E. W. James, Chief of the Division of Design.

The revised map of the United States highway routes as
approved ey the executive committee was adopted as submitted by
the American Association of State Highway Officials at the

recent p i nehurst , north carolina, meet .' ng . at the same tlme a

few requests for revisions which had been received were referred
for further investigation because they appeared to be of doubt-
FUL IMPORTANCE. NO PROVISION WaS MADE FOR REOPENING THE CON-
sideration of the selection of routes. it is believed that
there has been ample t i me for a complete discussion of additions,
changes, or revisions of the original report of the jo i nt board
and that any further delay in adopting the program and issuing

any official map will militate against the development of the

system within a reasonable time.

The copy for the map is completed and will go to press
as soon as there is space in the press room of the u. s.

Geological Survey. The map will be issued in two sizes. The
larger one will have a scale of one ' nch equals 37 miles and
the smaller one will ee one inch equals 75 mlles. the smaller
map will be for general distribution and a large number of copies
of this size are expected to be off the press ey december i, 1926

The manual and specifications for the manufacture and
erection of the markers and of the direction, information, danger
and caution signs was presented in final form at the meeting
eut not finally adopted. the approval of the committee was

withheld penoing the adoption of an adjustment relative to a de-

tail of the non-luminous stop sign, by the american engineering
Standards Committee. The approval of this eody is expected to

be given at the next meeting of their color code sectional
committee. the manual will then be submitted to the american
Association of State Highway Officials for final approval by

letter ballot.

At the time of the adoption of the report of the Joint

Board last year, the Association aoopted certain recommendations
for standard signs and markers. Sketches of the proposed

standards were presented as a part of those recommended items.
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It was necessary that the Committee on Traffic Control and
Safety of the Association continue to develop the detailed
designs for signs and markers, to prepare specifications for
manufacturing, and to draft a manual to guide the States in

the uniform use and erection cf the signs. during the progress
of this work wh j ch is now completed the industry was fully con-
sulted and the final specifications are so crafted as to produce
a first-class quality of work at reasonable prices, eased closely
on prevailing shop prices. it would have seen easy to write
specifications that would have made costs almost prohibitive
and to avoid this a study has seen made of shop and foundry
practice in the embossed—metal , v j tr i f 1 ed-enamel , cast-alum j mum

,

cast-steel and cast-iron trades. the specifications are in

accord with the latest, zest, and most economical practice so

far developed.

TWENTY-TWO STATES HAVE MARKED THE UNITED STATES HIGHWAYS

Standard markers, direction, information, danger and
caution signs were erected on all or nearly all of the un 1 ted
States highways in 22 States on November I, ! 926 . These
States were: Arizona, Colorado, Florida, Georgia, Idaho,

Indiana, Iowa, Kansas, Massachusetts, Minnesota, Missouri,
Nebraska, Nevada, Ohio. Oklahoma, Oregon, Rhode Island, South
Dakota, Tennessee, Vermont, Wisconsin, and Wyoming. In 10

other States the signing was partially completed on that date.

These States were: Arkansas, Connecticut, Kentucky, Mississippi,
New Hampshire, New Mexico, North Carolina, North Dakota, South

Carolina and West Virginia. In the other IS States no marking
HAD BEEN BEGUN ON NOVEMBER I

.
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LEADERSHIP OF THE BUREAU NOW RECOGNIZED AT HOME AND ABROAD

Under the chaotic conditions which existed in 1920 and
|92|, WHEN THE necessity of major changes in the previous Federal-
ald legislation was generally recognized, there were several
national organ i 2at : cns which held views of the changes that should
ee made in which the bureau could not concur. out of the dis-
cussion and deeate of that period there was finally evolved the

amended legislation under wh i ch we have since made such satisfying
progress

.

It is possible that among the ardent fr;ends and supporters
of the Bureau the opinion is still held that some op- those organi-
zations WHICH AT ONE T i ME DIFFERED WITH THE BUREAU AS TO THE POLICY
TO EE PURSUED ARE STILL HOLDING TO DIVERGENT VIEWS. ON THE CON-
TRARY, the Bureau has, for several years received every encourage-
ment AND ALL POSSIBLE SUPPORT FROM THESE ORGANIZATIONS IN THE

development of the policies la i d down in the legislation of 192},

The Chief of the Bureau is particularly desirous that all
memeers of the organization shall ee fully cognizant of the
splendid cooperation we have received in recent years from the

U= S. Chamber of Commerce, the National Automobile Chameer of
Commerce, the National Grange, and the American Farm Bureau
Federation. These organizations have vigorously upheld the

Bureau. They are completely in harmony with the policies estab-
lished and Satisfied with the progress that is being made; and
they have given abundant evidence of their desire to hold to the

present policies and develop them jn accordance with scientific
research and a critical examination of the experience we are

obtaining. no radical change in the present plan of operation
under the federal highway act is now proposed by any national
organization. the tendency is to support the recommendations of
the Bureau.

The leadership thus recognized impose- upon us the necessity
of seeing to it that our policies and methods are thoroughly sound

AND WORTHY OF SUPPORT. THE Ch I E F OF THE BUREAU IS ANXIOUS THAT

EACH INDIVIDUAL SHALL FEEL THIS RESPONSIBILITY AND SHALL FEEL

FREE TO MAKE SUGGESTIONS OR CRITICISMS OF A CONSTRUCTIVE CHARACTER
TO THE END THAT WE MAY INCREASE THE PRESTIGE OF THE BUREAU IN THE

MINDS OF THE PUBLIC.
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Another recent development which is especially gratifying
and which holds out an opportunity for the bureau to render a

service of the most 5 mpc rt an t character !s the constantly increas-
ing numeer of fore i gn engineers who are coming to us and to the
State highway departments to study our road practices. In no
other country in the world, outside of very restricted areas
around large cl-ties, have engineers been able to study and plan
the provisions that are necessary for the accommodation of a

large highway traffic,. 7h 1 s js the great advantage which the
engineers of th ! s country enjoy

,

It IS on this account, and because we feel that we have
something o ^ oef'nte value to give, that the bureau has interested
itself particularly ,'n the extension of its influence in foreign
countries. Since the United States has become such a tremendous
creditor nation, whatever we are able to give that will be of
assistance to other less developed nat 1 on s and result in a better
understanding of our motives ey other nations less fortunate will

help to allay suspicion of the strong nation. we are doing what

we can to establish in the minds and hearts of individuals holding
high position in other countries a feeling of respect and friend-

SHIP for the United States. In so doing we believe that the

Bureau of PuelIc Roads is helping in an effective way toward the

solution of the larger problems with which the government and the

Nation are confronted.
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