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In this number ‘‘Public Roads’? presents papers read by 

members of the American Association of State Highway Officials 

at the recent convention of that Association in Chicago. While 

the Bureau of Public Roads takes no occasion either to endorse or 

differ from any of the statements made in these papers it is be- 

lieved that they are of sufficiently great interest to the thousands 

of readers of ‘‘Public Roads”’ who could not be in attendance at 

the convention to warrant their reproduction. 

Owing to the necessarily limited edition of this publication it 

will be impossible to distribute it free to any persons or institu- 

tions other than State and county officials actually engaged in 

the planning or construction of highways, instructors in highway 

engineering, periodicals upon an exchange basis, and Members 

of both houses of Congress. Others desiring to obtain ‘‘Public 

Roads’’ can do so by sending 15 cents for each numbers or $1.50 

for annual subscription to the Superintendent of Documents, 

Government Printing Office, Washington, D. C. 
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The Federal Aid Road Law and Changes | 
Suggested by its Practical Operation 

THOMAS H. MacDONALD, Chief Engineer Iowa State Highway Commission. 

HERE is a clamor for improved roads— 
improved roads at once and everywhere. No 
other word expresses the situation. Some- 

times the clamor seems to admit of an interpretation 
like this: ‘‘Improved roads anywhere, if at once.” 

Improved roads are needed, and more, they are 

needed at once. The lack of improved roads made 
itself keenly felt as one of the weaknesses of this 
Nation during the period of the war. The deter- 
mination to overcome this weakness by an accel- 
erated prograin of highway improvement exists as a 
general sentiment and finds expression in a multi- 
plicity of ideas, some sane; some the merest froth. 
Road improvement is not peculiarly a reorganization 
or reconstruction problem developed by the war. 
There is no fundamental difference in the service 
which improved roads will return to the public now 
compared to the service which improved roads ren- 
dered before the war. The difference is mainly one 
of degree. More people have found more uses for 
motor vehicles, particularly more motor trucks, 
resulting in a demand for more service from the 
public highways. The difference, as stated, is one 
of degree. 

THE HIGHWAYS OF THE FUTURE. 

From the engineering side 1t has been clearly 
shown that the roads of the future must be built to 
carry a larger number of units, heavier maximum 
loads, and higher speeds. From the administrative 
standpoint, the radius of utility of the motor vehicle 
has been so greatly extended as to demand a con- 
tinuity of routes and an arrangement of highway 
systems that are not limited by municipal or even 
State boundaries. We have the post war problem, 
then, and the prewar machinery with which to 

handle the problem. 
There seems to be a disposition in some quarters 

to overlook existing agencies and to pass the respon- 
sibility for undertaking the super-program of road 
improvement demanded along to the Federal Goy- 
ernment. The activities and accomplishments of 
the Federal Government during the past two years 
are undoubtedly worthy of this compliment on the 
part of those who desire forthwith and at once the 
consummation of their ideas; that is, good roads 
everywhere. This attitude, however, will stand the 
keenest and coldest analysis, in the light of past 
experiences in turning over matters of this character 
to the Federal Government without its own consent. 
The Federal aid road act we have. It is the product 

THOMAS H. MacDONALD 

of cooperation. It is the first law of any importance 
ever secured from Congress dealing in a broad way 
with the improvement of the public roads of the 
United States. We have in it a foundation on which 
to build, and on close analysis we have found it a 
worthy and suitable foundation. 

It will be recalled that at the Chicago convention 
of this association in December, 1915, three years 
ago, careful consideration was given the proposed 
billin the form prepared by the executive committee. 
Prior to the Chicago convention the bill had received 
a favorable vote by letter ballot from a majority of 
the then organized 37 State highway departments. 
At the Chicago convention none of the principles 
written into the bill were changed and only minor 
changes were proposed. The measure as it appears 
on the records of that convention, with a few modifi- 

cations, met the approval of the Secretary of Agri- 
culture and was passed almost unanimously by both 
houses of the Sixty-fourth Congress. It became 
effective immediately when signed by President 
Wilson on July 11, 1916. In six months, therefore, 
from the final consideration of the proposed measure 
by this association, Congress had approved the plan 
as submitted and had definitely and substantially 



committed the Federal Government to a policy of 
participation in the improvement of rural highways. 
It is within the record, therefore, to say that this 
act three years ago represented fairly the judgment 
of all of the State and Federal departments intrusted 
with its administration in a degree rarely found in 
legislative acts affecting so many different adminis- 
trative units. 

LAW RESULT OF COOPERATION. 

As it stands to-day this law is the tangible product 
of all the yesterdays of endeavor to secure by sub- 
stantial financial support recognition on the part of 
Congress of the importance of the public highways 
to the national life, and of the responsibility of the 
Federal Government to assist in their permanent 
improvement. 

The history of attempted road legislation is long. 
The agitation was so general that speeches in favor 
of Federal participation became standardized from 
one end of this country to the other. Perhaps no 
other legislation actually secured required greater 
subjugation of personal and selfish motives. The 
Federal aid road act embodies something finer than 
the realization of any sectional idea. It typifies the 
spirit of cooperation—cooperation between the indi- 
vidual States, between the several groups of States, 
and between the States and the Federal Govern- 
ment. It is indicative of the results which may be 
secured by united endeavor by this association and 
is, judging by past experiences, the method which 
must be followed in securing a modification of Fed- 
eral legislation on this subject. 

Within six months after the majority of the State 
highway departments agreed between themselves 
and with the Secretary of Agriculture upon a reason- 
able plan for Federal participation in highway im- 
provement, that plan was adopted and vitalized by 
an appropriation of $75,000,000, a sum sufficient in 
prewar times to forecast the inauguration of a 
permanent policy. 

In order to meet the terms of the Federal aid act, 
it was necessary for 11 States to form new highway 
departments and for all the remainder of the States 
to secure appropriations or modifications of existing 
statutes. 

SUCCESS OF FEDERAL AID ACT. 

Almost before the States were ready to operate 
under the act we were involved in the war with its 
consequent disorganization of highway depart- 
ments and almost complete shut-down of all high- 
way activities. We have not, therefore, had any 
fair trial of the Federal aid road act under reasonably 
normal conditions. 
We may assume that the plans as proposed was 

fairly acceptable to a majority of the State highway 
departments. The plan was not founded upon 
precedents, for there were no precedents. We have 

not had sufficient experience as yet to judge of the 
ultimate results which will be produced. It seems 
to me, however, that this measure, even under 
abnormal conditions, has been of the greatest service 
to a majority of the State highway departments. 
It came at a time to assist greatly in consolidating 

and holding against the attacks of unfriendly 
interests the positions which had been attained by 
many of the departments and placed the sterling 
mark of approval upon highway engineering and 
administration developed by the individual States. 
The recognition by Congress of the individual State 
highway departments and the demand in the post- 
road act that the State manitain an efficient, suf- 

ficiently supported State highway department has 
done more to establish highway work on a sound 
and certain basis than any other factor. It is 
doubtful if the executive committee or the member- 
ship of this association as a whole realized, when the 
Federal aid act was given final consideration, the 
extremely varied conditions this act would be called 
upon to meet in the various States. 

STATE DEPARTMENTS ON LAW. 

It has been my good fortune in preparing for this 
discussion to receive from 35 of the 48 State highway 
departments a discussion of their experiences up to 
this time with this act. These letters describe so 
many and such varied sets of conditions that my 
admiration for the post-road act has been greatly 
increased by the few pronciples embodied in the 
act which have been found to work any hardship 
even under the extreme range of conditions, 

Take for instance the statement from Nevada. 
Mr. Cottrell, State highway engineer, says ‘‘ Nevada 
is the only State in the Union having less than one 
person per square mile of area. Eighty-eight per 
cent of its area still remains with the Federal Govern- 
ment. We have in all only four rural free-delivery 
routes.”’ 

Mr. Heath, acting commissioner for Kentucky, 
writes: “The eastern section of Kentucky needs 
more roads than any other part of the State. Most 
of the construction must be thorough entirely new 
country.”’ 

Mr. Brown, acting State highway engineer for 
South Carolina, says: “It has been our experience 
in this State in more than one case that bridges and 
trestles through swamps were of very great import- 
ance, both locally and as links of through highways.” 

It is a far ery from conditions thus described to 
the established road systems of Massachusetts, Con- 
necticut, and other of the Eastern States. 

It is, therefore, very remarkable that there are 
contained in the reports from the 35 State highway 
departments, representing 75 per cent of all of the 
States, criticisms of only three features which are 
embodied in the Federal aid measure. 



These features are as follows: 
1. The interpretation placed upon the post-road 

requirements by the Solicitor of the Department of 
Agriculture. 

2. The limitation of $10,000 per mile to cover 
Federal participation. 

3. The amount of the appropriation carried. 

THE POST-ROADS PROVISION. 

_ After a careful consideration of the reports from 

all of these States, I am unable to find in any state- 
ment of the limitations or handicaps which the 
departments have suffered any other reference to the 
principles of the Federal aid road act itself. The 
verdict on the post-road limitations is nearly unani- 
mous. There are perhaps four States which report 
no difficulty encountered as yet, but the verdict of 
the remainder is unanimous and certain. The 
difficulty with this feature has been very general. 
It has existed in New Jersey and Massachusetts as 
well as in the States of the middle and far West. 

It is doubtful if this feature merits any consider- 
able discussion. Mr. Cotterill, chief engineer for the 
Washington State department, says, ‘‘Assuming 
therefore, that the post-road feature must stand, it 
should, either by amendment of the act or regula- 
tion, be extended to include any sections of main 
highway whose improvement will make same better 
adapted for post road purposes, present or future. 
Revision of location is a vital prerequisite of any 
permanent improvement, and the Federal-aid law 
and regulations should not tempt away from revised 
locations. It ought to be sufficient that the proj- 
ect generally follows existing post roads without in- 
sistance upon identity of locations with all local 
detours, and without arousing unnecessary 1tocal 
jealousies and controversies by a demand for specific 
affidavit from local. officers without authority to 
deliver the goods.” 

It was clearly the intent of this association to 
secure a measure which would allow the improve- 
ment of any road which would fit into a system of 
main highways, State or National, and any inter- 
pretation which is placed upon the Federal aid act 
which limits in the slightest degree the use of funds 
for this purpose, or requires unnecessary work on 
the part of the departments or arouses local discus- 
sions and petty bickerings, isforeign to the purposes 
of the act. It 1s to be regretted now that this 
measure was not based upon the general-welfare 
authority of the Constitution rather than upon the 

post-road feature. It is certain, however, that to a 

majority of the State highway departments nothing 
iess than the elimination of ail evidence relative to 

_post-road features of roads proposed for improve- 

ment will be satisfactory, and any arrangement 

which can receive the support of this association 

must produce this result. 

OTHER FEATURES TO BE CHANGED. 

The objection to the $10,000 per mile timitation 
was supported by onty one or two of the highway 
departments. As would be expected, this feature 
would only handicap the construction of the highest 
type of roads. It must be remembered that this 
act was passed when prices were materially lower 
and that the $20,000 limit on an equal basis of 
Federal and State funds seemed to provide fairly for 
ali reasonable construction. Commissioner Duffey 
of New York, says, ‘‘The question of the maximum 
amount per mile which the Federal Government 
will contribute at the present time, taken in con- 

junction with our own State law, allows no con- 
struction of Federal-aid roads in this State, as the 
roads which we desire to build can not at present be 
built for $20,000 per mile. Even though the close 
of actual warfare is attained, it is too early as yet to 
draw any definite conclusions as to the time when 
more normal condition will prevail and materially 
lower prices for labor and material be reached. If 
the date when these lower levels are to be reached 
is long deferred, it is quite probable that the demand 
for permanence of construction will urge the com- 
mencement of the work even tnough the cost be 
very high. In that event the maximum limitation 
of $10,000 per mile would be objectionable.” 

The third feature, that is the amount of the appro- 
priation carried by the post-road act, was referred to 

by only one or two departments, but this seems to 
me to be the most essential criticism of any. Mr. 
Hirst of Wisconsin, says, ‘‘ The amount of Federal aid 

is entirely inadequate. It does not make very much 
difference financially what each State gets, but 1 1s 
a fact that the expectations of the people have been 
aroused as to Federal-aid construction and the 
Federal-aid funds available are very disappointing. 
For the moral effect we beleve that the Federal 
appropriation should be made at least $50,000,000 
each year.” 

The Federal-aid funds have been a wonderful 
stimulus in securing the appropriations by States 
and counties and it naturally follows that the greater 
the Federal appropriation the greater wilt be the 
total of the funds available for securing the roads 
which are demanded. In lowa we find that the 
counties are voluntarily contributing additional 
funds, which, for projects already approved, will 
average approximately the same amount as the 
Federal appropriation, thus distributing the burden, 
one-third Federal, one-third State, and one-third 

county. 
PROPOSED AMENDMENTS TO ACT. 

These three features cover all of the amendments 

which are needed to the Federal aid act itself to meet 

all of the objections which have been voiced by 75 
per cent of the State highway departments. 



There has been sent out by the Bureau of Public 
Roads recently a draft of a measure which proposes 
amendments to the act, as follows: 
By striking out the word “may” in‘section 2 

and substituting the word “can.” With this amend- 
ment section 2 in part would read, “The term rural 
post road shall be construed to mean any public 
road over which the United States mails now are or 
can hereafter be transported.” 

The second amendment proposed is to strike out 
the limitation of $10,000 per mile in section 6. This 
would leave the Secretary of Agriculture free to ap- 
prove any road project for which one-half of the 
funds were otherwise provided. 

The third amendment proposes an increase in the 
funds available, as follows: $50,000,000 immediately 

available; $75,000,000 available July 1, 1919; $75- 
000,000 available July 1, 1920, and $100,000,000 

available during each of the years 1921, 1922, 1923, 
and 1924. These sums are in addition to the sums 
named in the act, which are as follows: 

For the fiscal year ending June 30, 1919, 

$15,000,000. 
For the fiscal year ending June 30, 1920, 

$20,000,000. 
For the fiscal year ending June 30, 1921, 

$25,000,000. 
These amendments to tae post road act should 

eliminate every criticism of the law itself which ex- 
perience up to this time has produced. 

EXCEPTIONS TO REGULATIONS. 

The rules and regulations promulgated by the 
Secretary of Agriculture for carrying out the Federal 
aid act have been confused by some departments 
with the law itself. There are a number of excep- 
tions taken to the regulations, some of which are 
meritorious, some Clearly less the fault of the Federal 
department than of the State departments them- 
selves, but all are of such a nature that no difficulty 
should obtain in securing the proper adjustment. 
These are briefly summarized as follows: 

1. Conflicts between the State laws or the State 
constitution and the Federal aid requirements. 

2. Limitation or refusal to allow the expenditure 
of Federal aid funds for certain costs entering into 
the completed roads, including preliminary engi- 
neering, right of way, advertising for bids, and like 
expenditures. 

3. Plans, specifications, and survey requirements. 
More latitude is desired in the use of scales, in the 
number of cross sections, in the engineering data 
required for the submission of projects, and in the 
estimates of quantities. 

4. Adherence to standard specifications in in- 
stances where a deviation is desirable. 

5. Difficulties or delays encountered in securing 
approval of plans, specifications, and estimates, or 

of obtaining quick decisions or of obtaining the ap- 
proval of the district engineers of monthly vouchers. 
Many of the causes of complaints would be elimi- 

nated by the granting of greater authority to the 
district engineers of the Federal department. 

Under the above classification can be grouped 
nearly every complaint which has been mentioned 
by the departments. There does not seem to be 
any difficulty included in this list which can not be 
settled satisfactorily by reasonable revision of the 
present rules and regulations, and it is my opinion 
that the Secretary of Agriculture and the Bureau of 
Public Roads would be willing to consider these 
matters on their merits. This seems to be a work 
that the executive committee of the association, 

having in its possession the statements from the 
departments of their difficulties, could take up at 
once and secure an adjustment of all meritorious 
grievances. A plan of this character seems to me 
to possess sufficient merit to adopt as a permanent 
policy. It would require only a little effort on the 
part of the Federal and State departments to perfect 
a scheme of cooperation to such an extent that there 
would be practically no difficulties encountered. 

It would not be proper to close this discussion 
without referring to the many statements made by 
the State departments relative to the cooperation 
and pleasant relations which have existed between 
the departments and the Federal department and 
its district engineers. 

LAW IS LIBERAL AND A SUCCESS. 

As stated in the first paragraphs, the present 
Federal aid law is the product of cooperation. From 
the expressions of the highway departments this 
cooperation is being maintained, and generally a 
cordial spirit between the State and Federal depart- 
ments prevails. From a careful investigation of the 
whole subject I have become personally convinced 
that the Federal aid act is as liberal a measure as 
can be expected; that the States are bound by few 
limitations, and that where rules and regulations 
exist which fail to meet the general purpose of the 
act itself, or which are productive of delays or em- 
barassments or misunderstandings between the State 
and Federal departments, these should be eliminated 
in conference. It is not to be expected that the 
Federal Government will appropriate large sums for 
the improvement of public roads of the Nation un- 
less it maintains a method by which it insures to its 
own satisfaction the proper use of these funds. 

The demand upon Congress from every side for 
large appropriations for all purposes is tremendous, 
and for my part I am convinced that no matter how 
meritorious is the appropriation for that purpose we 
will succeed in securing greater recognition from 
Congress if we maintain the spirit of cooperation 
which now exists between the States and the Federal 
department. 



License fees for Motor Vehicles and 
Drivers and How to Grade Them 
H. ELTINGE BREED, First Deputy Commissioner of Highways, New York. 

HOSE who benefit from an improvement 
should be the ones to pay for it. Like 
many another obvious truth, that easy- 

sounding statement conceals the kernel of our per- 
plexity. Who benefits by improved highways and 
in what proportion? The question involves the 
economics of taxation; the answers to it are as radi- 

cally opposed as Kitchin and Lodge. 
They run the gamut from those who would place 

the entire cost of highway construction and main- 
tenance upon the direct users of the roads, to those 
who would exempt them and make the general 
public foot the total bill. In between are the various 
degrees of compromise, all of them advocating, in 
different ratio, some tax on the public and some on 

the vehicles. To prepare the way for this middle 
group let us briefly consider the arguments of the 
two extremes. Many of them appear in replies to 
a questionnaire that I sent to a number of State 
highway officials and to representatives of auto- 
mobile associations and industries. 

THE PLEA THAT PUBLIC PAY TAX. 

The strong plea for exempting the direct users of 
roads and placing the entire cost upon the public 
is of course that the public is ultimately the great 
beneficiary. 

I may never own a car or ride in one, but when 
my child is taken criticaily ill, his life may depend 
upon the speed of the good road over which the 
doctor can reach him. Shall I hesitate to pay my 
share toward it? 

I may never have letters to send or goods to 
export, yet inevitably the life of my household and 
business depend upon the receipt of supplies from 
without. Shall I not help pay for the route over 
which they travel ? 

Even though I may never use the public schools I 
gladly pay the school tax, because through education 
it enhances the life of the community, and hence my 
own welfare. 

I pay for police and fire protection though per- 
sonally I may never need either, and I don’t demand 
that people whose houses burn up, or who have 
burglars arrested, shall pay a special fee. Should I 
not be willing, as one of the public, to pay for the 
public benefits derived from good roads, especially as 
I am bound to receive from them not only a share 
in the general good, but direct personal advantages ? 

The argument sounds convincing. It is ably 
supported by Mr. George Diehl of the American 
Automobile Association. 

H. ELTINGE BREED 

An interesting suggestion for application of the 
entire tax upon the public is made by Mr. Ellis 
Dutton. Land bordering the highway, whose value 
is directly increased by it, shall carry the greatest 
burden of expense; contiguous lands and the general 
public less, proportioned as far as possible upon the 
benefits they receive. Says Mr. Dutton: “‘In every 
case where streets or roads are paved the increased 
value of the property is more than the cost of the 
improvement. Shouldn’t these benefited lands pay 
for the paving * * * and in less proportion 
contiguous lands and the general public?” 

But as in the case of so many other convincing 
arguments, there is a practical difficulty, not in- 
superable perhaps, but considerable. The traffic 
demands for and upon highways are greater than 
the tax-paying power of the public can sustain. 
More and more traffic—an increase in New York 
State of 390 per cent in motor vehicles in the last 
seven years—more need for new routes and good 
maintenance, higher and higher taxes, until the 
point is reached where the increased cost of the 
roads does not yield the taxpayers a commensurate 
return in public benefits. The gain accrues to 
private pocketbooks. Thence we swing to the op- 
posite extreme that says that the motor vehicles 



using the roads and directly profiting from them 
should be the ones to pay for them. I purposely 
omit horse-drawn traffic here, as being an increas- 
ingly negligible factor upon our highways. 

THE ILLINOIS MOTOR-TAX IDEA. 

Illinois is the chief exponent of taxing motor 

traffic for the entire cost of the highways. 
The arguments advanced by Mr. Bradt of Llinois 

in favor of their arrangements are: 
1. The practical difficulties of raising money 

through a general public tax. The political party 
in power, particularly in election year, is so anxious 
to keep down taxes, that it is loath to secure 
funds for absolutely necessary work. The tax bur- 
den in Illinois is already very heavy. 

2. The greatest benefits from the roads accrue 
to the direct users of them. Motorists gain directly 
through the lower cost of running on good roads. 
Hence the user should pay. 

3..The public really pays a share through the 
increased cost of service and commodities received 
over these highways. 

On the strength of these arguments, Illinois has 
authorized bonds for $60,000,000 for highway 
improvement, all of which will be paid from auto- 
mobile, dealers, motor cycle, and chauffeurs’ license 
fees, the greater part being derived from automobile 
fees. The system to be built from this sum wil] 
extend 4,800 miles, and, it is estimated, will carry 
40 *to 50 per cent of the total State traffic. It 
comprises, however, only 5 per cent of the total 
road mileage. The other 95 per cent will have to be 
maintained and improved through general taxation. 

So even the State that has gone farthest in taxing 
vehicles for highway purpose, has stopped short of 
the ultimate, 95 per cent in mileage, and 50 per 
cent in traffic. 

USERS CAN NOT BEAR ALL COSTS. 

The practical objections to putting the whole 
cost of the highways upon motor car users are 
obvious. In the first place, even if it were prac- 
ticable, 1t would not work—which is not quite so 
much of a bull as it sounds. It would not work 
because of argument No. 3. All cars engaged in 
any kind of public service—by far the greater and 
more destructive number when you include the 
motor trucks—would immediately charge the ex- 
pense of the fee to the cost of their service, increasing 
the price to the consumer, so that the public would 
be paying just the same, only a little more so, for 
the benefits it receives. via the highway route. 
Indirect taxation may tickle the palate, but it is 
fundamentally bad for financial digestion. The 
relatively small number of car owners who do not 
perform any public service for which they charge 
would bear the brunt of disproportionately high 

taxation. This immediately raises the question of 
how far we believe in class taxation. Is it, or is it 

not justifiable ? 
Moreover, I don’t believe it is generally practicable 

to raise highway funds exclusively through taxa- 
tion of vehicles. It would tend to limit the number 
of vehicles, and the fewer these were the more each 
one would have to pay, until the limit that any one 
could endure would be reached. Then the roads 
would have to suffer—less new construction, poorer 
maintenance, until the public realizing that the 
loss of good roads was costing far more than the 
taxes necessary to sustain them, would rise-up and 
demand that they be continued. 

A PRACTICAL WORKING BASIS. 

It is really the theory of marginal utility that 
adjusts the difference between the two extremes 
and offers us a working basis. The public is will- 
ing to pay up to the margin where the utility it 
receives from the road compensates the money 
outlay in taxes. Beyond that it cannot economi- 
cally go. But so great is the destruction of the 
roads under heavy traffic that taxes on this basis 
will not meet the entire cost of mamtenance and 
desirable new construction. The difference must 
probably be met by a tax on vehicles. Now, the 
vehicles are willing to pay up to the margin where 
the tax levied upon them is commensurate with 
the especial value that they, as direct users, receive 
from the road in distinction from the nondirect- 
using public. Believing therefore that both classes 
of beneficiaries should contribute toward the sup- 
port of highways it remains to adjust the balance 
between them. 

The point of marginal utility for the public seems 
to be reached at paying for the construction of 
new roads. The cost of these is great, so is the 
immediate benefit derived by the public. More 
exactly than such balances can usually be made, 
the point of marginal utility for the vehicles seems 
to be reached at paying for maintenance. The 
cost of maintenance is great—so also is the damage 
done by motor vehicles to roads for which the 
public has paid. I make these two statements 
a priori, from a study of cost data and of the means 
taken by the different states to raise the necessary 
funds for highway purposes. They are, of course, 
open to dispute. I offer them as an hypothesis, 
because motor truck fees must be considered in 
relation to the objects for which they will be used. 

LET FEES PAY FOR MAINTENANCE. 

If we consider the fees in relation to mainte- 
nance, Connecticut offers us some interesting expe- 
rience. Mr. Bennett, the commissioner there, is 
working on the theory that the income from motor 
fees should approach the outgo for maintenance. 
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Here are the schedules of Connecticut’s heaviest 

revenue producers in fees: 
Per annum. 

For passenger cars, per horsepower.................---- $0.50 

For commercial vehicles: 

Pa OOO OTITIS See reese es Soak Pace elem ke 11.00 

UO ees Meee = Aare meee tee I 7. SS. et 15.00 

3-ton (an increase of $5 per half ton). .............- 35. 00 

5-ton (an increase of $10 per half ton).............. 75. 00 

7-ton (an increase of $124 per half ton)... ........... 125.00 

MAOIs i eadere a Seudcie BORE DAE eee eer ene ee 150. 00 

LAROVMISER ceaycttes tet se eames I, A ee a 200. 00 

(Then for each additional ton or a fraction over a 

ton, $100.) 

PACURTNOLORLC\.Cl Ce seaman sein epee = See eed 2.00 

Srmecnawienr Ol Operatoleec ans oss. t -cbin so. fee. 2.00 

Here are the schedules of New York’s heaviest 

revenue producers in fees: 

Passenger cars: Per annum. 

PAOLSG: DOWEN athens ceases apluemet a ens. Hell. 7 $5. 00 

Pomerat) NOTSe: DOWEL Watney ca hc ceir mn aa occ in <a se 10.00 

BHaieHOU TOMBE: POW Cher = cles Sens. Seles Song oa St 15. 00 

DOMNOLIORDO We LIOLEIN OL Sameer ree oi ae neers res ~ ay, WW 

For commercial vehicles: 

PRLODISSOPSICGS 2 Aen eee Se eee tne ya Bete ARM. ea ks fee 10. 00 

i tone (an increase of $5:a ton)--2<.-..-2--2--ese-s- 70. 00 
(And for each ton over 14, $10 per ton.) 

For trailers: 
DELODS OCA CSS = ae seers tac te 2, TU MHEG IRE REE 5. 00 

PRUOK sCOUS Se eteare it ae ee, Ars Ws. or. Ae syd. goles 10. 00 

DO i WOW Se Aas a) SAS OR BS ats ie ae ei a eae ae eee 15. 00 

COLO ONS Saseee eee Shea tia we tL Th A IES 20. 00 

HOstoslAStonsr ses reset aaaee ys Sees. Be shes ete ase Lt. si syai ete 30. 00 

(And $5 for each ton above 14.) 

For passenger omnibuses: 

UD RLORD, PASSO OCs mementos ya Sina faye Seer ou hears 15. 00 

Not less than 6 passengers nor more than 7.........- 24. 50 

Not less than 8 passengers nor more than 10.......-. 30. 50 

Not less than 11 passengers nor more than 16........ 43.00 

Not less than 17 passengers nor more than 20........ 52. 00 

Not less than 21 passengers nor more than .22........ 55.00 

Not less than 23 passengers nor more than 26........ 61.50 

Not less than 27 passengers nor more than 30.......-. 67.50 

(And an additional $2 for each passenger over 30.) 

N@ OR COO GIESE sie Gs 8 ase ee eho eS LEE Ae aS Se 2.50 

Chauffeurs: 

First year ($3 for license, $2 for examination)......- 5. 00 

IRENE EWES S Sis GS. PaO RO eae Cee re 2. 00 

According to motor-car owners with whom I 
have talked, these fees are paid willingly, both as 
a matter of abstract justice in repairing the dam- 
age done by the vehicles themselves, and as a mat- 
ter of personal interest to the motorist. Through 
the payment of fees for maintenance of good roads 
they assure themselves that they will lower oper- 
ating expenses, decrease hazards, and curtail delays. 

PROPER USE OF FEES LEVIED. 

But here is an important point in considering 
motor-car fees in relation to maintenance: The 
cost of maintenance depends upon the efficiency of 

your highway department. Put in incompetents or 

grafters, and the fees will either go beyond bounds 
or the maintenance will fall short. The general 
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public is not yet educated to knowledge of and 
insistence upon the best use of the taxes it pays. 
It is all up to the motor-car users and industries to 
see that the money for highway purposes be ex- 
pended by honest men of proven ability. Whether 
they like to or not they must concern themselves in 
politics to the extent of securing good. highway men 
in State service, for the success of their business de- 

pends upon the success of the roads and the success 
of the roads depends upon highway administration. 

For instance, for years’ Mr. Bennett has been 
building in Connecticut durable types of pavement 
with maintenance charges of $100 to $200 per mile 
per year—a very different proposition from lay- 
ing waterbound macadam with a maintenance of 
$1,000 a mile or upward a year under heavy 
traffic. If motor-vehicle fees are to cover mainte- 
nance wisdom must be shown in laying permanent 
types of pavement for heavy traffic, so that re- 
pairs will be kept at a minimum. 

The maintenance itself must be well advised and 
executed. Millions of dollars can be squandered 
on poor materials or work delayed or done at the 
wrong time. The proverbial stitch saves nine. 
The motorist must insist that repairs be promptly 
made, so that his fee is used to the limit of advan- 
tage. In justice to himself he can not shunt off the 
responsibility upon some unknown official. 

In New York State motor fees are a trifle lower 
than those in Connecticut. For the last two years 
they have almost covered the cost of maintenance. 
Last year fees aggregated $4,284,114; maintenance 
was $4,939,916. For nine months of tnis fiscal 
vear ending November 1, fees were $4,571,852.75, 
while maintenance was over $54,000 less. Main- 
tenance is high now because almost all our earlier 
roads, built to sustain traffic up to 3 tons, are 
protesting against traffic ten times that weight. 
Tne maintenance includes many complete resur- 
facing jobs done with durable pavements. As we 
build better roads maintenance should decrease, 
even with increase of traffic. Motor-venicie fees 
can then be lowered. They will probably be close 
to the scale now advocated by the Highway In- 

dustries Association in its uniform motor-vehicle 
traffic law. 

TRUCK LOADS MUST BE LIMITED. 

Another important point to consider in relation of 
motor-truck fees to maintenance is limitation of dam- 
age that any one vehicle may do to your pavement. : 
It is manifestly unfair to expect all motorists to pay 
for the destruction done by a few excessively heavy 

trucks, as unfair as to expect the public to pay 

$50,000 a mile for new roads to sustain such trucks. 
There must be an arbitrary limit of load for which 
we can design our roads. Otherwise, as fast as they 
are built, roads will attract to themselves traffic 
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heavier than they are designed to bear. The road 
and the load will be forever outstripping each other, 
with great economic loss both of the original invest- 
ment in the road and in the appallingly high main- 
tenance. In addition to regulation of weight of load 
there must also be regulation of other destructive 
factors, such as width and kind of tires, springs, 
speed, ete. If, after our roads are built in accordance 
with these regulations, it seems in course of time de- 
sirable to put much heavier loads upon them, we 
may well consider the suggestion made by Mr. Whin- 
ery that we lay narrow-gauge tracks on either side 
of our pavement to carry the heavy trucks. 

With these regulations, it is obviously only fair to 
proportion the fee to the vehicle in accordance with 
its probable requirements upon maintenance funds. 
It would not be fair to tax the little two-passenger 
flivver the same amount as the 12-ton truck. 

Mr. Nelson P. Lewis, chief engineer, board of esti- 
mate and apportionment, New York City, says: 
“The plan of grading the annual fee in proportion 
to the gross weight and carrying capacity is rational, 
and it might well go further and make the total 
width of the vehicle, where such width exceeds 7 
feet, an element in the determination of this fee.”’ 

The fees should undoubtedly be graduated in ac- 
cordance with the destructive factors to the road 
of the vehicle in question. Such a graduation is now 
made in many States. 

A graduated scale of motor vehicle fees to cover 
the cost of highway maintenance necessitated by 
the cars themselves would not, I believe, fall too 
heavily upon any one. There-are, of course, objec- 
tions to it, but it seems to me the fairest adjustment 
yet made in taxation between the vehicle and the 
highway, the motorist and the public. 

. 

Day Labor and Force Account Work and the 
Bonus System in Highway Construction 

CHARLES M. UPHAM, Chief Engineer, Delaware State Highway Department. 

some Officials in certain sections of the country 
the method of doing work by day labor is very 

popular, but compiling the opinions of a great 
number of highway engineers, I think that the day- 
labor system has become unpopular and has the 
name of being costly and expensive and is without 
any of the advantages claimed for the contract sys- 
tem. The recent abnormal times that we have just 
passed through has compelled us to solve many 
problems. The day-labor system is one of the un- 
solved problems, though its name is old. During 
the last two years we have seen how in many in- 
stances the day-labor system has come to the rescue 
in emergencies, and in only a few instances has the 
work been carried on at abnormal cost. In many 
instances the reasons for high costs could undoubt- 
edly be traced to other causes than the fundamental 
principles of the day-labor system. 

iE LOOKING into this subject I find that with 

WHEN SYSTEM GIVES GOOD RESULTS. 

In localities where the supervision of the day- 
labor system has been efficient and the organization 
permanent, this system has produced and is still 
producing good results in construction at reasonable 
costs, costs that often are lower than those obtained 
by the contract system. Advocates of both the day- 
labor and contract system state that, properly con- 
trolled, their system produces better work. With 
proper supervision, inspections, and _ specifications 
the same results can be obtained either way, so that 
advantages can be compared merely to costs. By 

theoretical analysis it can be shown how the day- 
labor system is not as costly as the contract system, 
for it does not include the contractor’s profits, nor 
the percentage that is mcluded in the proposal for 
contingencies. 

No State officials desire contractors to do work 
without profit, nor do they want the uncertainty of 
their plans and specifications that make the con- 
tractor’s proposal become a gamble. It is accepted 
by all that the contractor should be paid the cost of 
his work plus a reasonable profit. In contract work 
there is generally figured a fair profit and also a 
percentage for contingencies that do or do not hap- 
pen. These percentages are in addition to the actual 
cost of the work which in itself includes the pay for 
capable foremen, efficient supervision, and generally 
an allowance for the contractor’s salary, provided 
this is not included in the percentage that is added 
to cover the profits. In other words, the contractov 
has provided for payment of all his expenditures 
plus a reasonable profit and an allowance for con- 
tingencies. If these contingencies happen the con- 
tractor should receive a payment covering them, but 
if they do not happen it simply makes a gamble out 
of the proposal, with the contractor the winner. 

WHY CONTRACT SYSTEM IS FAVORED. 

The day-labor system on the other hand does not 
include either of these charges of profit or contin- 
gencies, but it is the resulting expenditure of the 
actual cost of the work. Why is it then that day 
labor has not become universally adopted? Why is 



it that the day-labor system is looked upon with 
suspicion and turned down by engineers wherever 
there isa possibility of doing work by contract system ? 
Many cities, towns, and States began their public 

work by day labor. After a short period we find 
that in nearly every instance many of these cities, 
towns, and States have adopted the contract system 
to protect themselves, and they now get their work 
done at more reasonable costs. 

That the fear of high costs resulting from the 
day labor system existed in earlier days is shown 
by the fact that early in 1800 we find engineers 
advocating the abolishment of day labor. It is 
said that Telford estimated the cost of work produced 
by the day labor system was 50 per cent higher 
than by the contract system. A railroad engineer 
informs me that he was somewhat surprised that 
the cost of day-labor construction was from 25 to 
100 per cent higher than contract work. It is 
said that in 1909, Metcalf and Eddy went into the 
comparison of costs of day labor and contract work, 
and in a report to the Boston Finance Commission 
the result was in favor of the contract work. In a 
few other instances, however, the results show that 

the work done by day labor is cheaper than that done 
by contract, but these cases are in the minority. 
From these statements it seems that the results 
point in favor of the contract system for securing 
good work at reasonable cost. 

DEVELOPMENT OF TWO SYSTEMS. 

Before condemning the day labor system, however, 
a comparison of the development of each is inter- 
esting. 

Probably the first so-called contracts were con- 
tracts for day labor. One instance is shown by 
contract covering the digging of a canal in one of 
the Eastern States, in which it is stated that the 

contractor should furnish a certain number of men 
with satisfactory picks and sufficient shovelers to 
shovel the dirt picked by the first men, and sufficient 
wheelers to wheel the dirt shoveled. While this 
was a contract, it was a contract for day labor. 

The output in general was controlled by the number 
of men employed, but the amount of work the men 
did depended to a certain extent on the foreman 
or supervision. The next step was a closer control 
of the amount of work completed rather than the 
number of men working. 

This was development in the contract system and 
made this system become popular among contractors. 
By securing the best supervision and using certain 
ingenious devices, short cuts in doing work by the 

contract system were developed and larger profits 
resulted. As for the owner, the work was completed 
quicker and at no greater cost. The contract 
system thus became popular for these various 
reasons, and especial attention was paid to this 
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system both by owners and engineers. Specifica- 
tions and detailed plans were developed and com- 
plete contro] of the work was secured. Costs were 
kept reasonable by the fact that the successful 
contractors maintained an organization of the best 
supervision and most up-to-date methods and 
machinery possible and consequently they could 
complete work at a comparative low figure and 
still make a profit. 

ABUSE OF DAY-LABOR SYSTEM. 

What became of the day labor system in the 
meantime? Cities, counties, and towns, and some 

States whose officials were changed every election 
would commence work by the day labor system. 
Many times the official would have had no experience 
in the particular line of work that he undertook, 
and for supervision he would fill these positions 
with his friends or political supporters. The result 
of this poorly organized, inefficient, supervision was 
high costs, and sometimes poor and faulty work. 
About the time the official became experienced and 
could have produced satisfactory work at reasonable 
cost, a house cleaning removed him from office and 
the same thing was done all over again by the next 
official. The day labor system has been abused 
by such methods as these, and there has never been 
any great attempt to develop this system to the 
degree that the contract system has been developed. 
The force account method may be a step in the 
development of the day labor system, and the cost 
plus percentage or the cost plus fee method is another 
stage in the development of the day labor system. 

That the day-labor system is being abused is 
shown by the statement of a well-known contractor 
that I interviewed while looking up facts and 
information on this subject. This contractor has 
done considerable highway work and has six large 
contracts under construction. Five of these were 
day labor or force account work, the sixth’ was a 
straight contract. He spent practically all his time 
on the sixth contract and when asked why he did 
this remarked that the other five contracts were 
day-labor contracts and he could not lose anything, 
but because this was a straight contract, he must 
give it most of his time and also his best men. This is 
a bit of the abuse that makes day labor cost more 
than contract work, and this loose control and 

indifference by officials is the very thing that is 
condemning the day labor system. 

HIGH COST DUE TO POOR ORGANIZATION. 

High cost in day-labor construction was many 
times blamed on the principles of this system, but as 
a matter of fact the real reason was the inefficient 
organization and the lack of control. Because of 
the high costs, many cities and towns immediately 
condemned the method of day-labor system, and 
without any attempt to overcome the weak points 



in the system inaugurated the contract system, a 
system in which the control and methods had 
already passed through the experimental state and 
now was on a developed, definite, and sound basis. 

With the same regulations and restrictions and the 

same personnel in day-labor system as in contract 
system, both should carry on the work at the same 
cost to the owner. In the contract system the con- 
tractor’s profits and payment of the possible con- 
tingencies must be added to the costs. A few 
reasons why the day-labor system is expensive is 
because this system is generally harnessed by laws 
that limit the payment of the foreman and super- 
visors, and thus deprive this system of the privileges 
of the high class of supervision of the contract sys- 
tem. Many times the law also states just what the 
labor shall be paid. This again is a serious obstacle 
for the day-labor system to combat. 

The limit of salaries of foreman and supervisors 
subject the day-labor system to many obstacles, for 
very often it happens in this day-labor system the 
limit in wages command supervisors and managers 
of only ordinary ability, or only partially experienced 
in their particular line. 

The contract system on the other hand is not 
restricted as to obtaining the best supervision of 
labor. The successful contractor is a man of excep- 
tional ability, one who represents the survival of 
the fittest. With this ability and the resources for 
efficient supervision the contract system is immedi- 
ately put on a firm basis. : 

PRINCIPLE ITSELF NOT AT FAULT. 

Therefore it seems that the day-labor system 
should not be condemned through reasons of the 
principles of the system itself, but should be passed 
through a period of development to the same extent 
the contract system has been developed. It should 
not be ridden with laws that combat the motives of 
the system. It is true a few steps have been taken 
in this development in the form of force-account work 
and in the cost plus percentage or cost plus fee 
system. The day-labor system will never be uni- 
versally popular or successful until it is given the 
same freedom as the contract system and is con- 
trolled by the same standard of supervision and 
efficiency. 

This subject is supposed to include a few words in 
regard to bonuses, presumably in connection with 

labor; but so much time has been taken in the 
discussion of the day-labor system, that I will only 
touch the subject of bonuses wherever it can be 
used in connection with developing the day-labor 
system. It is especially opportune to speak of the 
subject of bonuses in connection with the develop- 
ment of the day-labor system. 

In practice we find that among contract laborers 

while they all may be receiving the same compensa- 
tion. This does not encourage the men to do their 
utmost but is conducive to producing a matter of 
fact interest in their work. The ideal condition 
would be a piece-rate system, to pay all the men in 
proportion to the amount of work they turn out. 
This is not always possible in each individual case 
but it can generally be developed with groups of 
men at least. 

BONUS SYSTEM PROVES EFFICIENT. 

-By analysis the bonus system means a piece-rate 
system with a minimum guarantee. An interesting 
fact that happened during. the past construction 
season describes one of the advantages of the bonus 
system: Two contractors, 7 miles apart, on the 
same road, having practically the same tervitory 
from which to draw labor, were constructing a con- 
crete road. Both contractors at the beginning paid 
$4 per day for labor The one added a bonus sys- 
tem, the other stated he would raise the wage if 
necessary. The man paying the bonus averaged 
$4.25 per day in paying for his labor. Conse- 
quently he soon drew more and better labor. The 
second contractor seeing his men leave, raised his 
wages to $4.25 and then to $4.50, and finally to $5, 
but at no time did he complete as much work with 
the same number of men as the contractor that paid 
$4 minunum wages plus a bonus. This was really 
the piece-rate system with a minimum guarantee. 

The bonus system made each man a sub-contrac- 
tor and his wages depended on his efforts and the 
amount of work completed. If the day labor sys- 
tem of doing work could have the benefit and advan- 
tage of this spirit among its labor, a great step in 
developing the system would be taken. 

SYSTEM SHOULD BE DEVELOPED. 

While the idea of bonuses seems to be old, it has 
not been used to any great extent especially among 
contract labor. The only reason for this seems to 
be that this branch is another detail not yet de- 
veloped. 

To develop the bonus system among contract 
labor, as it has been developed in the industries, 
may at the same time make it possible to produce a 
labor that can be used successfully in the day labor 
system and we may then expect many of the present 

day difficulties for the successful use of the system 
to be overcome, and we might possibly find the 
same efficiency and control in this system as is 
found in the industries. The operation of that 
system of day labor that has been found so costly 
and so unpopular among engineers, may, with the 
help of the bonus system be developed on an eco- 
nomic plan, closely approaching in practice the 
theoretical principles of the day labor system, and 
becoming a popular method of carrying on highway 

some men do more work.and better work than others ~ construction. 
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The Present Situation, and How We 
Are Meeting It in New England 

Col. W. D. SOHTER, Chairman Massachusetts Highway Commission. 

HE New England States—Maine, New Hamp- 
shire, Vermont, Massachusetts, Rhode Island, 

and Connecticut—have an area of about 
62,000 square mules, or a little more than 2 per cent 
of the area of the United States. They are quite 
thickly populated and have developed large in- 
dustries. 
New England contaims over 7 per cent of the 

per cent of the entire 
valuation of the United States, with only 2 per cent 
of the area. It has over 87,000 miles of rural high- 
ways, nearly 4 per cent of the total in the United 
States, or about twice the average number of miles 

of rural highway for each square mile of territory. 
Its vearly crops before the war were worth over 

$141,000,000, or 24 per cent of the crops of the 

country, and its manufactured products were over 
$2,500,000,000 a year, or nearly 13 per cent of the 
manufactured products of the country. 

IMPROVED HIGHWAY MILEAGE. 

The New England States, especially Connecticut 
and Massachusetts, were among the very first to 
adopt a State highway or State aid system. As a 
matter of fact, I believe New Jersey was the only 
other State to begin a comprehensive State or State- 
aid system of improved highways 25 or 26 years ago. 
The results accomplished in New England show 
clearly the advantage of such a system. 

J am using the figures published by the United 
States Office of Public Roads to January 1, 1917, 
allowing for recent improvements. Out of about 
75,000 miles of improved rural highways in the 
United States maintained under the State or State- 
aid system, 11,589 miles, or 154 per cent, were in 
New England. Nearly one-half of these highways 
were in Connecticut and Massachusetts. 

There were in the United States about 69,000 
miles of highway which had been constructed under 
the State or State-aid system, and of these more 
than 9,000 miles, or 13 per cent, were in New Eng- 
land. (I believe the figures published by the 
department are only rural highways and exclude 
improved highways and streets in cities, towns, and 
villages. ) 

It is stated that there are 287,000 miles of rural 

highway that have been surfaced in the United 
States. More than 40,000 miles of these, or about 
14 per cent, are in New England. If city, town, 
and village streets were added, the mileage would 

be much larger. 
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In 1916 we found that there were over 23,000 

miles of highway in Massachusetts, and that about 
one-half of them were improved roads or streets, 
to wit, roads that had been graded, drained, and 
had material brought in to build the road. Most 
of these were constructed with a gravel surface or 
of some stronger material. 

Since those statistics were made in my home 
State, Massachusetts, the mileage of road improved 
as State highway or State-aid roads has increased 
from 1,100 miles credited to us by the Government, 
to over 2,300 miles of improved highway that is 
maintained. I believe some of our neighboring 
States have done as well or even better. 

The conditions are quite different in the six New 
England States. The three northern States—Maine, 
New Hampshire, and Vermont—are, to a great ex- 
tent, agricultural and lumbering States, although 
they have also great attractions for summer resi- 
dents and tourists. With the exception of relatively 
a few miles on the main trunk lines, their highways 
do not have any large bulk of heavy traffic. 

ROADS CARRYING HEAVY TRAFFIC. 

The other three States, Massachusetts, Rhode 

Island and Connécticut, on the other hand—while 
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there is considerable farming in Massachusetts 
and Connecticut, and quite a little intensive farm- 

ing in Rhode Island—are in the main manufacturing 

States, and are very thickly populated, their roads 

carrying very heavy traffic. 

these States are also used on through routes to the 

seaboard from the interior, and have had to carry 

a considerable amount of trucking for the Army. 

These last three States can afford to spend very 

much more per mile of road, both in construction 

and maintenance, than the northern States. Most of 

the improved highways in the three northern States 
are, and must be, constructed of local materials, being 
very largely gravel roads or improved dirt roads. 

The main trunk lines in Massachusetts, Rhode 
Island, and Connecticut have been very largely 
constructed during the last 20 to 25 years, starting 
originally with some gravel and a great many miles 
of waterbound macadam work, continuing bitu- 
minous macadam and concrete. 

The traffic on these roads has very largely 
increased year by year on account of the manu- 

facturing and especially because of the war activ- 
ities during the last year. The roads have had 
to be considerably widened; many of them have 
had to be resurfaced. It has been found every- 
where where there was heavy truck traffic that a 
14 to 16 foot width of hardened surface was insuffi- 
cient on main highways; that at least 18 feet was 
necessary or it sheared off on the edges. 

It has been found that waterbound macadam roads 
or roads with surface treatments will not, unless upon 
unusually good soil or foundations, withstand heavy 
trucks and truck traffic, especially when the frost is 
coming out of the ground in the spring. 

THE ROAD WORK DONE IN 1918. 

I think every one of the New England States this 
year has confined its work to its most important 
main through lines. They have cut down construc- 
tion to a minimum, and the little construction that 

has been done has been on the main through lines. 
They have also, as far as possible, when funds 

would permit, reconstructed or resurfaced the worst 
and weakest portions of these main trunk lines, at- 
tempting whenever possible to build a road that 
would be sufficient to stand up under the modern 
increased traffic. 

In common, no doubt, with all the States, we have 

been handicapped by a shortage of labor and mate- 
rials, especially bituminous materials, shortage of 
railroad cars and transportation, and we have had 
to pay very large and constantly increasing prices 
for labor, for teams, for materials, and for everything 

that went into the work. 

In Massachusetts we have had something over 80 
of our engineers, foremen, etc., go to the war. Of 

course the same thing has happend to the laborers 
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and patrol men, which meant very much harder 
work on the part of the few men who remained, es- 
pecially the division engineers and their assistants 
who had charge of the field work, and perhaps more 
particularly those who had charge of the patrol 
gangs and maintenance work. 

The cost of road work in New England has in- 
creased substantially from 50 to 100 per cent, this. 

being an estimate of increased cost of construction 
or reconstruction including materials, and probably 
very nearly as large an increase of cost of mainte- 
nance, especially of the old waterbound macadam 
roads, of which there are very many miles in Massa- 

chusetts, Rhode Island, and Connecticut, which it 
was impossible to reconstruct and which were very 
much damaged by truck traffic, especially when the 
frost was coming out of the ground. 

INEFFICIENCY OF LABOR. 

Experienced engineers and contractors with whom 
I have talked, and I think the commissioners in the 

other States, agree that they think that there have 
been two main causes of the increased cost of the 
work; first, increased wages, and second, and at 

least equally important, the inefficiency and in- 
stability of the labor when we did secure it. 

While the cost of labor, teams, materials, etc., 

has been constantly increasing year by year for 
some time, not only because of an increase in the 
amounts paid but also because of shorter hours of 
labor in many States, the work in 1917 and 1918 

has been very much more expensive than in 1916 
because of war: conditions. 

The cost of maintenance in all the New England 
States has practically increased from 50 to 75 per 
cent unless possibly in Connecticut where there 
was a considerable increase in 1917, so that in 1918 
the cost increased only 20 per cent on labor items. 

In most places the cost of construction or recon- 
struction has increased from 75 to 100 per cent or 
even more. In a few of the country districts the 
cost of the work has not increased so much because 

local labor and teams were used when they were 
not urgently needed on- the farms. Also, 
patrol men and men employed on the maintenance 
of the main roads are more permanent, as they 
generally are men who live in the locality. 

Whereas in 1916 laborers were paid $1.75 to $2 
for an 8-hour day, in Massachusetts, in 1918 we had 
to pay on the average, except for local men, from 
$3.20 to $4 for an 8-hour day. ‘Teams which in 
1916 cost from $4.50 to $5.50 a day cost in 1918 
from $6 to even $8 per day. The cost of materials 
and freight also increased from 50 to over 100 per 
cent from 1916 to 1918. 

INCREASED COSTS IN TWO YEARS. 

This is well shown by two sections of State high- 
way that were resurfaced in two towns, one section in 

the ~ 
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each town, in 1916, and the second in 1918. Both 
were contracts advertised and let, the construction 
being the same each year. 

Herewith are costs for surfacing work let on 
adjoining sections of State road in Lunenburg and 
Phillipston for 1916 and 1918. 

Lunenburg. 

1916 | 1918 

Excavation...-. Pe $0. 60 $1.30 
READ LOCKE cee sca ore eer nae oe eee ee J 2.70 | 3. 60 
Bitumen, furnished and applied 15 | 24 
SSLOH OMe cette Bek IRR pr 4 OIF ee 1.00 28 
STIG HLL OL heen eee eee 2 cone ne, Ney Sale an Bl. a 1.30 1.60 
MPOTESEFCONOC aye & cece aad cin U Sota eee eee eee 1.40) oa 

Using the quantities in the 1918 surfacing the 
increase over cost for 1916 was 57 per cent. 

Phillipston. 

1916 1918 
2 ! ete 

PSURGO VG GLOD oo ters Seater att: tenia nore <ielewne Siete ee ce rsiese cee | $0. 80 $1. 50 
ES OLYO Witte eae sete hee ea nies Hone oe ene Lae sip aweramabsos 1.25 1.75 
ATT OC Kee ees eet eae rine cits eciee sideeeine ye Se wo nae | 3. 50 4.30 
isiiimen, furnished and applied= 2) eee. .cee sens cee acl wkd 25 
SEDGE TNS © on 28 Gites dee Shans ay see ee ar ded Re ere ye 1.25 2. 00 

Increased cost of 1918 contract for above items was 

33 per cent above cost if 1916 prices are used. 
The cost of maintaining the older waterbound 

macadam or gravel roads on the main lines is well 
shown by the following table: 

Town. : 1916 1918 

EAE INOIRGWROS Ey ieee sete se sere ar oraie are eicioe nic cle w cicis Neila os. wie areisiaiets $175. 05 $504. 52 
Bermardston (Casts. c.sc/ci\Se5<tesosecse eens Sa Sass oR 485. 89 819.14 
Erving (east).....-.- 462.06 | 1,477. 56 
Fitchburg (west)... 130. 62 202. 29 
Gardner (west). ..- - 487.80 | 1,188.68 
Shelburne (village) 225. 95 | 501. 98 
Templeton (east)-....-.---- 330.19 | 882.18 
Winchendon (Maple Street) 364. 35 872. 68 

These roads have all been maintamed by surface 
treatments of asphaltic oil and kept constantly 
patched. 

A very considerable item in the increased cost is 
due to the mereasing use of motor trucks and 
especially the heavy motor trucks carrying 3 tons 
or more on solid tires. 

In Massachusetts, Rhode Island, and New Hamp- 

shire a good many miles of improved road suffered 
quite severely, especially in the early part of the 
season, because it was impossible to obtain the 
bituminous materials, or get their requests for per- 
mits granted during the first three or four months of 
the season. Lately the situation has much im- 
proved. 

WEIGHT AND SPEED OF TRUCKS. 

I believe one of the most important topics to be 
considered at this convention should be the devising 
ot some sensible, stringent, and uniform regulation 
governing weight, speed, and width of motor trucks 
that are to use our roads; that excessively heavy 
loads must be absolutely prohibited or prevented 
from using any of our highways or bridges when 
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the highways or bridges have not as yet been made 
adequate to sustain such vehicles and loads. 

Road building is a constant evolution, because no 
sooner is the improved road built to carry a vehicle 
of a certain weight and size than the builder of the 
vehicles tries to increase both the weight and size. 

I personally believe that there should be a very 
stringent regulation and limitation on both the 
weight and speed, as well as the width of the vehicles 
that are allowed to use our highways and bridges. 
I believe also that if heavy trucks are to be allowed 
to use the highways there should be some provision 
for routing them so they can not wander at will 
over out little country roads, destroying bridges and 
culverts and tearing up roads that are now adequate 
for all local traffic. 

If heavy trucks are to use the highways they 
should be confined to the main lines only, and only 
such weights should be permitted as can safely use 
the highways and bridges that have been con- 
structed. Otherwise we shall have a great many 
miles of road that it has taken many years to 
improve and build up destroyed, many bridges 
broken down, and our main roads will be put out 
of commission so that no one can use them for 
long periods of time. 

FUTURE HIGHWAY TRAFFIC. 

What will our highways have to carry in the near 
future ? 

We can only judge of this by our past experience. 
That the motor traffic will increase is sure. This 
is weil shown by the following table, showing the 
increase, in Massachusetts, in motor vehicles in 
six years, and in the number of operators and the 
fees collected: 

| | Per cent 
1912 1915 1918 increase 

| 6 years. 

| 
Automobiles and trucks............ 50, 132 102,633 | 191,019 280 
Motoricyelesseaaesere sce ses nee 5, 034 9, 520 | 12,708 . 150 
Operators and chauffers..........-.- | 65,600 133,700 | 225, 272 | 240 
Motor-vehicle fees. .-..2-.-_.---.-%- $616, 236 |$1, 235, 723 Pe 159, 257 250 

There are over three times as many automobiles 
and trucks registered as there were six years ago, 
over three times as many operators, and the fees 
collected are three times as large. 

All these fees are spent in maintaining and 
improving our main highways. In fact, last year, 
we practically maintained all our main highways 
with the money collected from this source. 
How the truck traffic has increased is shown by 

the following table: 

| Per cent | 
AOL e1OLGEs Wert Ol7 1918 increase 

| | 3 years. 

raphe! eK tec, Gaels! 12,053 | 18,194 | 25,505 | 32,676 | 171 
utomobilese ss) saa eens 90,580 | 118,615 | 145,801 | 158,343 75 
Motor eycles.......-......- 9,520 | 10,713 | 10, 956 12,708 | 33 

| | 



The number of trucks and commercial vehicles 
registered has increased from over 12,000 in 1915, 
to over 32,000 in 1918—more than 24 times as 
many trucks as there were three years ago. 

DAILY TRAFFIC ON MAIN ROADS. 

The change that has taken place in traffic is 
clearly shown by the following table. This is made 
up from traffic counts taken every three years from 
1909 to this year. An actual count is made for 
14 hours a day for 7 days in August and 7 days in 
October. The table which follows shows the aver- 
age number of vehicles that are using our main 
highways, and is based upon the average count in 
each of these years at 44 stations on main lines. 

Per cent 
44 stations. 1909 1912 1915 1918 | increase 

9 years. 

ightihorsese. seers ee eae 91 68 40 24 1734 
ea viy NOLSC eer ere Gee eames 88 88 72 43 151 

Totalhorse@rassse- seem eeerse 179 157 112 67 1 623 

Automobiles and light trucks......- 131 280 555 923 604 
Heavy truck......- BERGE On ROSE NICSE 17 45 75 2 341 

otal OtOrssee-asee— eee eee 131 296 600 998 661 

Total vehiclesssss sesame eee: 310 454 712 | 1,064 243 

1 Decrease. 2 In 6 years. 

This clearly shows what is happening on our 
roads. 

In 1909 there were practically no trucks using 
our roads. In 1912 there was an average of 17. 
In 1915 there were 45, and in 1918, 75, using the 

roads at the same stations. In other words, the 
number of trucks using the main highway has in- 
creased 44 times in 6 years. 

The change in the traffic is perhaps even more 
graphically shown by the following table of per- 
centages: 

PER CENT OF TOTAL TRAFFIC. 

1909 1912 1915 1918 

LAght NOrs6st eee oe cee See eee eR eee 29 15 5h 2 
EL@AV-Y HODSC.5 eter tems Sota ene eee eens 28 19 10 4 

Total horsOseee scarce eee ae eee ee 57 34 153 6 
EP TUCKS ic Sieh eta: ne re ee o oe ee aes meee 4 64 7 
Motorsigs n22h22 sense ee sects cee eneaeaants 43 62 78 87 

It is astonishing but true that while horse-drawn 
vehicles constituted 57 per cent of all the traffic 
on our main highways in 1909, in 1918 there was 
only 6 per cent of the traffic horse-drawn. vehicles; 
and motor vehicles, which were only 43 per cent of 
our traffic in 1909, were 94 per cent in 1918. We 

must not forget that the total traffic using the roads 
has increased over three fold. 

While the horse-drawn vehicles are to-day only 
6 per cent of the total traffic usmg our highways, 
the heavy motor trucks, to wit, over 1 ton, not on 

pneumatic tires, have already become 7 per cent of 
the total traffic. Perhaps even more significant is 
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the change in the last 3 years. During that short 
period of time both the automobile traffic and the 
motor truck traffic has increased 66 per cent, or 
an increase of about 22 per cent a year. 

While the average traffic shown in the foregoing 
tables gives a fair indication of what is happening 
all over the State, there are a number of main 
highways that are tributary to our larger cities 
and manufacturing plants and the seaboard, where 
the traffic, and especially the truck traffic, has 
increased very much more rapidly. This is shown 
by the accompanying comparison of the traffic at 
15 points on main trunk lines: 

DAILY TRAFFIC ON MAIN ROADS. 

z Total | Automo- s Total 
Year. horse. biles. Trucks. vehicles. 

Brookiield seene sce aera eee cecal) NES 36 607 19 662 
1918 56 1,119 83 1, 258 

Shrowsbuinye--seeeo ee eee 1915 142 922 39 1, 103 
1918 66 1, 575 112 1,753 

Wiest (Boylston sacs] -se ase eee 1915 118 529 22 669 
1918 65 1,195 85 1,345 

Dieertield 2: aaseceee cee eee 1915 234 281 25 540 
1918 344 873 64 1, 281 

Wiest W 00 dae pasa eee eee eee ae 1915 76 967 49 1, 092 
1918 28 1,379 179 1, 586 

Concord =A chonss sees ee eee eee 1915 48 653 19 720 
1918 38 1, 484 238 1,760 

Concord—Harvard esse eee 1915 57 238 16 cult! 
1918 55 523 107 685 

Pall Rivierases<-Sesta eee aes 1915 326 763 61 1,150 
1918 508 1, 840 403 | 2,751 

ongmead Owiecse eee ee eee 1915 115 1,150 83 | 1,348 
1918 54 2, 062 135 2, 251 

Salem.s. ease’. sos see ee ee eeaere 1915 144 1, 113 181 1, 438 
1918 51 2, 636 224 2,911 

Revere traffic and Saugus........- 1915 SOLER ee acta 212 se ere 
1918 PA tee a 3985. ceaee 

Brookfield, the first, is on the main line between 

Worcester and Springfield, carried a certain amount 
of Army supply traffic. 

Shrewsbury is on the mian line between Worcester 
and Boston. 

West Boyslton is on the main line between Wor- 
cester and Fitchburg and doubtless had some traffic 
tributary to the Army cantonment at Camp Devens. 

Deerfield is on the main line in the Connecticut 
Vailey, between Greenfield and Vermont points and 
Springfield and Connecticut points. 
Westwood is on the main line between Boston and 

Providence, about 12 miles out of the city of Boston. 
The counts on two different roads in Concord 

show the amount of traffic that was put onto the 
roads by the building of an Army cantonment. 
Camp Devens is located at Ayer, about 36 miles 
out of Boston, and the change in the traffic on these 
two roads is undoubtedly due to the presence of 
that cantonment. The two roads together had 
35 trucks in 1915, but three years later, in 1918, 
they had 345, or over ten times as'many. The 
total number of automobiles was less than 900 in 
1915 and over 2,000 in 1918, three years later. 

The count in Fall River is on the main road 
running westerly out of that city and covers traffic 
going to several places, the main traffic going north 
to Taunton and west to Providence. 



Longmeadow is situated just south of Springfield, 
and covers the traffic gomg south toward Hartford 
and Connecticut points. 

Salem is on the main line to New Hampshire 
points, and also to the North Shore. 

The last count, Revere and Saugus, shows traffic 
on two roads, one of them being recently opened, 
and the counts merged in order to show the increase 
in truck traffic going to- the city of Lynn, which is a 
large manufacturing city situated about 11 miles 
from Boston. Here the number of trucks had 
increased from 176 a day to 398 a day in three years, 

These figures show very clearly what is going to 
happen in the immediate neighborhood of our big 
cities on the main trunk lines connecting large 
industrial centers with each other. 
Undoubtedly a good deal of this traffic was due to 

war conditions, the roads being used by Army trucks 
and by more than the usual number of commercial 
vehicles because of the congestion on the railroads. 
On the other hand, the traffic counts also show 

that this increase in heavy truck traffic is two or 
three times greater on main through lines connecting 
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important cities together that are within 40 miles 
of each other, and that the truck traffic there has 
increased much more than it has on the through 
routes in the country districts. 

It is perfectly clear, however, that the highways 
of the future will have to be constructed wide enough 
and strong enough to carry with reasonable safety 
the constantly increasing number of vehicles that 
will go over them; that a highway will have to be 
provided that can stand up under the constantly 
increasing traffic in motor trucks. 

This means that the old waterbound macadam 
roads which were built 5 or 6 inches thick on ordimary 
soil will not last or be economical, even with a surface 
treatment, if they are on a main route that has to carry 
an average of 50 to 100 heavy motor trucks a day. 

A well-drained foundation will be necessary even 
for bituminous macadam, unless the subsoil is 

porous: and well-drained sand or gravel, and even” 
then it may be found more economical, to build a 
more expensive and stronger pavement on main 
routes that have a large amount of heavy truck 
traffic. 

and How We 
are Meeting It in the Middle West 

JON A. HAZLEWOOD, Chairman Wisconsin Highway Commission. 

UDGING from reports from the various States 
in the Central West, those engaged in the road 
game are meeting the present situation pa- 
tiently and courageously. The financing of 

more road work than could possibly be done with 
the labor and transportation facilities seems to have 
been true in each section. 

1918 COMPARED WITH OTHER YEARS, 

Michigan reports that 793 miles were accepted 
and rewards paid, while in 1917 1,053 miles of road 
were constructed and State rewards claimed. This 
makes a loss of about 25 per cent. Kentucky re- 
ports the construction of 1918 was about 25 per cent 
of thatof 1917. In lowa the actual unit of road and 
bridge work accomplished in 1918 will be less than 
50 per cent of the construction in 1917. 

Minnesota states that the construction in 1918 
compares favorably with previous years. While 
only three-fourths of the average annual mileage of 
previous years was completed the work was of more 
substantial character. Illinois reports that 1918, 
compared with previous years, shows that the State 
aid work constructed amounted to about one-twen- 
tieth. The total road expenditures by townships 
was curtailed about 50 per cent, due largely to the 
inability of towns to secure oils for earth roads, 
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North Dakota operated for the first year under a 
State highway commission, but notwithstanding it 
has been able to supervise the expenditure of almost 
$2,500,000 on its highways. Shortage of labor on 
account of the demands made for harvesting and 
thrashing forced the road work to come to a stand- 
still about the lst of August. South Dakota reports 
that the war has very greatly handicapped the work 
in that State. 

Kansas reports their highway commission was in 
the course of organization in 1917, and during that 
year there was practically no work performed. 
Work in 1918 was very limited in scope and charac- 
ter. Construction for 1918 has been restricted in 
Nebraska on account of war conditions. About 215 
miles of road however were put under contract in- 
volving an expenditure of $468,400. This is the 
first year Nebraska has given aid to its public high- 
ways. In Wisconsin it is estimated that the season’s 
work in 1918 will be only 60 per cent of the work 
carried on during the previous year. 

ARRANGEMENTS MADE FOR YEAR’S WORK. 

Michigan reports that no special arrangements 
were made in 1918 over other years except that 
they had to pay more for work and work harder in 
order to construct the mileage undertaken. New 



labor-saving devices came in to help out in the situ- 
ation to a marked degree. 

Kentucky reports that they were unable to make 
any special arrangements to carry on their work, 
but confined it to counties where local material 
was available. Convict labor was used to a lim- 
ited extent. Minnesota reports they had no special 
arrangements for handling the work of this year 
different than in any other year. 

Illinois reports that the supply of local material 
was so small as to make it impossible for them to 
change types of road construction; in fact, the lack 
of local material was chiefly responsible for the 
almost complete shut down of road construction 
in the State. The only important change made in 
Illinois construction methods was involved in Fed- 
eral-aid road work. Five labor gangs on concrete 
roads were used. 

North Dakota and South Dakota also report 
that they made no special arrangements for con- 
struction work in 1918. Kansas states that no 
special arrangements were made for 1918 construc- 
tion work. <A few contracts were let and carried 
out in the usual manner, and those upon which bids 
could not be obtained wereabandoned. In Nebraska 
no special arrangements were made for 1918 work, 
except that the use of machinery was encouraged. 

In Wisconsin, owing to the restrictions which 

were enforced, the only work which could be 
attempted on anything but the smallest scale was 
grading and surfacing operations, involving the use 
of local materials, where no rail shipments were 
required. Only about one-third of the normal 
bridge work was done. 

THE COST IN 1918 AND RECENT YEARS. 

Michigan reports the cost of work, compared with 
recent years, as 25 per cent higher, and Kentucky 
about 25 per cent higher than im recent years. 
Iowa states that the increase in the cost of bridge 
work was at least 50 per cent over that of 1916. 
The increased cost of grading on account of labor 
amounted to about 75 per cent over that of 1917, 
and the increased cost of surfacing, meluding 
paving, was 50 per cent over that of previous years. 

Minnesota reports the cost Dera ETS: 30 per 
cent higher than in 1917. 

Iinois reports that the State-aid work which was 
completed this year was under previous contracts 
and the old prices held, so that they have no means 
of knowing the cost of the work compared to other 
years. The cost of force account work as yet has 
not been summarized accurately, but approximately 
it will run about 30 per cent over prewar prices. 
In North Dakota the work may be said to average 
about 40 per cent to 50 per cent higher than the 
cost of previous years, and in South mee to 
almost 75 per cent more. 
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Kansas states they cannot compare the cost of 
1918 work with recent years, as this is the first 
year of operation under their highway commission. 
In Nebraska the cost of the work done in 1918 has 
been approximately one-third higher than similar 
work done in recent years. In Wisconsin, the cost 
of labor advanced more in proportion than the cost 
of material. The increase was 15 per cent to 25 
per cent over 1917, the higher percentages applying 
to work where the labor item was the largest. 

CHANGES IN ENGINEERING FORCES. 

Michigan states that the department has suffered 
greatly in personnel in the last two years due to 
men entering the service. Thirty-nine men from 
the engineering department out of not to exceed 
100 men at any time in the history of the activity, 
entered the military service. Reports state that 
it has been necessary to use girls in the drafting 
room and to resort to a good many makeshifts that 
heretofore were thought impossible. 

Kentucky reports that no changes in engineering 
organization were made except that the legislature 
passed an act requiring the State department to 
make surveys and plans for all road construction. 
Heretofore the surveys and plans had been made by 

-the counties, subject to approval by the State 
officials. The act necessitated the employment of 
field engineers and assistants. 

Iowa states that it was absolutely impossible for | 
them to obtain a sufficient number of men to 
handle the drafting and engineering work, so they 
substituted women for men. The women employed 
were trained in this work by the highway commis- 
sion. A woman who was a graduate engineer was 
placed in charge of the draftswomen. The Iowa 
commission was well pleased with the results 
obtained. 

Resident engineers in Minnesota were required to 
handle considerable of the instrument and detail 
work, which is otherwise taken care of by the assist- 
ant State engineers. 

IUinois reports that they employed in 1917, 125 
engineers. Since war was declared about 87 
engineers employed by the department either 
enlisted or were drafted. The curtailment of the 
work undertaken made it unnecessary to replace 
many of these men. Previous to the war they had 
seven district engineers. Seven districts were 
combined this year into five districts. 

North Dakota states that as this was the first 
year of their commission they had not fully or 
definitely established an organization to require any 
changes to meet the conditions encountered. They 
have had, however, to assemble the work in several 
counties, so it could be taken care of by one engineer, 
and in the case of force account work have had to 
make special assignments of engineers to look after 
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out next year. 

particular parts of certain projects. In South 
Dakota the work has been handled in 1918 very 
much as in previous years, except with a more 
limited number of employees. 

Kansas states that no material changes in their 
engineering department took place in 1918, the only 
notable feature being that their State engineer, Mr. 

Gerhart, entered military service, which somewhat 
affected the personnel of their organization. No 
changes were made in the engineering arrangements 
of Nebraska during 1918. In Wisconsin the engin- 
eering force was approximately one-half of what it 
was at its maximum in 1917. The greatest portion 
of the force stayed through the active part of the 
season, but in all 46 men left the department to 
enter. the United States Army service. Some of 
these men were replaced, but rarely with men of the 
same caliber. The surveys and plans, however, 
have been held up to the old standard with the 
exception of a very few sample grading jobs, which 
have been allowed to be built with only field staking 

a CONSTRUCTION PLANS FOR 1919. 

Michigan reports that plans for 1919 call for greater 
mileage than has ever been heretofore undertaken. ~ 
The last legislature passed a road assessment tax 

~ act, which makes it possible to start road work on 
petition and pay part of the cost by special assess- 
ment on the district which is to be especially 
benefited. The department has more than 1,000 
miles of these petitions which can be acted on as 
soon as labor conditions warrant. These, taken 
together with the federal aid roads which will be 
built by the State and the 1,000 miles of road which 
will be built by townships and counties of the 
State, will make possible and probable the largest 
road program ever carried out in the State. Ken- 
tucky reports that the department plans for a largely 
increased program of construction and maintenance 
work during 1919. 

Iowa is not contemplating any greatly increased 
program of road work for 1919. The hope is to be 
able to carry forward to successful construction the 
federal aid projects upon which they were unable to 
obtain bids this year. 

Minnesota states the plans for 1919 have not been 
perfected, but they ascertain that there will be 
approximately $4,000,000 worth of work done on the 
State road system next year, principally grading 
and gravel surfacing. 

Illinois contemplates as large a road construction 
program as it is possible to put under way with the 
engineers they are able to obtain. 

North Dakota has a large road program to carry 
One of the principal lines of work 

of the highway department is the Federal aid work, 
which involves the construction of about $600,000 
worth of work annually for a period of four years. 

ile) 

The engineers’ problem is particularly difficult, due 
to the fact that the cost of the roads is expected to 
be not much more than $1,500 a mile. South 
Dakota has eight projects which it contemplates 
building in 1919. 

Kansas states it has its Federal aid projects well 
incommand. It expects to carry forward a general 
good roads program for 1919. Nebraska’s plans for 
1919 contemplate the improvement of 752 miles of 
road with State and Federal aid amounting to 
$1,660,000, besides the building of many county and 
State aid bridges, which will bring the total ex- 
penditures to $2,000,000. 

Wisconsin expects to carry forward a mainte- 
nance program of road work in 1919, in addition to a 
very full program of road construction on Federal 
aid projects and State aid work. County boards 
in the State have made very liberal appropriations 
for road construction and road maintenance, so 
that the program in Wisconsin will certainly be a 
big one for next year, very probably much the 
largest in her history. 

PUBLIC SUPPORTS ROAD WORK. 

In Michigan public sentiment favorable to road 
improvement is continually increasing. The high- 
way commissioner states that propaganda is hardly 
necessary in Michigan in order to stimulate the 
work. Kentucky states that public sentiment is 
very favorable toward road construction, and is 
especially favorable to road maintenance. 

Iowa reports that the sentiment for road work 
was never stronger. The increase of motor vehicles 
of all kinds has been very marked and in localities 
the operation of motor truck routes on a regular 
schedule has been established. Minnesota reports 
public sentiment strongly supporting all feasible and 
practical road programs. 

Illinois has evidenced its interest in the road 
movement by voting a bond issue of about $60,000,- 
000 by a majority of approximately 200,000. 
The bond issue law calls for the construction of 
4,800 miles. People there have been given to under- 
stand that $66,000,000 would be made available by 
the bond issue and Federal aid combined, or about 

$13,800 per mile. 
North Dakota reports that the sentiment for 

building and maintaining better roads and develop- 
ing the State highway and better county systems of 
roads is all that could be expected. South Dakota 
reports that public sentiment is good and the people 
are looking forward to better highways and are 
willing to meet it with proper taxation. 

Kansas public sentiment is the very best. Reports 
‘state that Kansas has been lacking pride in this 
important work until the beginning of 1917, but 
since that time the State has experienced a decided 
change in sentiment and the road program is sure to 



go forward by leaps and bounds. The public senti- 
ment in Nebraska is becoming enthusiastic as the 

people become educated to the value of good roads. 

In Wisconsin public sentiment for road construc- 

tion and maintenance is all that could be hoped, 

PROPOSED STATE LEGISLATION. 

Michigan looks forward to the State building and 
maintaining the trunk lines, and does not look for 
any material change except the strengthening of 
the trunk-line legislation. 

Kentucky reports that the legislature does not 
meet until the winter of 1920, consequently there 
is no legislative program developed for next year. 

Iowa contemplates the changing of the proposed 
plans for road and bridge work. The State re- 
ports that the most necessary legislation relates 
entirely to the financing of road construction and 
maintenance, and legislation along this line is ex- 
pected during the coming winter. 

Minnesota wishes to bring about legislation pro- 
viding a more favorable condition for a bond issue 
for hard surfacing of highways along the lines of the 
Illinois plan. Much effort is being put forth to 
bring about a more hearty support in favor of a 
more liberal plan of financing road construction and 
maintenance. 

In Illinois a considerable amount of legislation 
is contemplated to correct minor defects in the 
present road law, but none of this might be con- 
sidered of special interest. Efforts will be made to 
pass legislation for the regulation of highway traffic, 
with especial reference to maximum loads. 

North Dakota reports that the law under which 
the commission is operating is ambiguous and in- 
definite In many respects, but has nevertheless been 
found to be a workable law. If no road organiza- 
tion interests itself in highway legislation for the 
coming session of the legislature there is some 
reason to believe that the department will attempt 
to make certain recommendations for the im- 
provement of conditions over the present law, pro- 
viding for more ample funds. Much study and 
attention must be given to legislation in the State 
in order to provide conditions necessary for the 
proper maintenance and construction of their 
system of roads. 

South Dakota is looking forward to better high- 
way legislation, favorable to providing more funds 
for road work. No definite plan has thus far, how- 
ever, been worked out. 

Kansas reports that there will be no legislation 
which is of especial interest. The present law does 
not permit State aid on account of constitutional 
provisions. The State expects to get an amend- 
ment passed by the legislature and submit it at an 
election in order to permit State aid There may 
possibly be some efforts to change the method of 
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distributing automobile funds. Nebraska’s legis- 
lative program has not been formulated. 

Wisconsin states that there is not expected to be 
any radical change in highway laws of the State at 
the coming session of the legislature. There may 
be some additions made to the State trunk high- 
way system. It appears that there is some in- 
equity in the distribution of maintenance funds 
which it is probable will be removed. 

CONDITIONS MET IN 1918, 

In the Central West construction in 1918 has been 
between 25 per cent and 50 per cent below 1917; 
almost every State highway department has been 
forced to make special arrangements to handle the 

surveying, drafting, and engineering work on ac- 
count of the large number that have been called 
away from service. The cost of work done was 

about 40 per cent higher than in 1917, owing to 

the increased prices of materials and labor. Some 
of the State departments were obliged to throw 
back on the counties and divisions a part of the 

surveying, drafting, and engineering work formerly 
done by the State. In many cases women were 
trained and employed for drafting. 

CONSTRUCTION TO BE INCREASED. 

The plans for 1919 work in most of the States 
were not much more comprehensive than work 
done this year at the time reports were made. 
Now that the war is over it is quite likely that 

the scope and character of the work will be en- 

Jarged upon, since contracts might be more numer- 
ous and Jabor and materials more available. Now 
that the ban is raised, and a policy of governmental 
encouragement substituted, we can look forward to 
highway work going along by leaps and bounds. 
Public sentiment for road work could not be better 
anywhere than it is in the Central West; proposed 

legislation in the States seems to be along the line 
of speeding up the construction of hard-surfaced 
roads through bond issues, and for establishing a 
more complete and scientific system of road main- 
tenance. 

ROAD BONDS IN MISSOURI. 

There is a movement in Missouri for submission 
to the people of the question of a road bond issue 
amounting to $50,000,000. The proposition is to 
use motor-license receipts for paying the principal 
and interest on the bonds. Outside of this bond 
issue the legislature this winter is likely to 
consider important road legislation in order to 
hasten construction of a State system as outlined 
by the State Highway Department, which was 
created in 1917. Sentiment in the State in favor of 
better roads is steadily growing. 
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The Present Situation and How 

We are Meeting it in the South 
W.S. KELLER, Engineer Alabama State Highway Department. 

HEN this program was prepared, it was 
NV “before the war.” I am thankful with 

you that it is now “‘after the war” and I 
feel sure we all look forward with eagerness to the 
great work that will be set before us in 1919, and 
with renewed vigor make up for the time lost in 
whipping the Hun. 

If I was permitted to confine my remarks to the 
restricted territory of Alabama, rather than the en- 
tire South, I would feel no uneasiness that what I 
say would be questioned. If the representatives of 
several Southern States do not agree with me and 
think I am misrepresenting their States, I warn 
them to keep quiet on pain of being exposed as 
those who ignore polite requests for information. 
As I, too, am sometimes guilty of overlooking re- 
quests, I forgive them, provided, of course, they 
will never let it occur again, and promise to forgive 
me for like omissions. 
From information furnished me from other States, 

together with our own experience, I can partially, 
though poorly, give an account of the South. 

REDUCED CONSTRUCTION IN 1918. 

The shortage and high cost of labor, the high cost 
ot materials and machinery and the Government 
restrictions on the purchase and shipment of mate- 
rials have reduced construction to approximately 
one-third of what it was in 1915 and 1916. 

The extension of aid by the Government has been 
a stimulus, especially in my own State, to carry on 
despite the handicaps. Very tew contracts were 
awarded, for the good reason that no bids were 
offered. Contractors were more afraid of the un- 
certainty of labor than the prevailing high wages. 
Convict labor has made it possible for many proj- 
ects to be constructed that otherwise would have 
been indefinitely postponed. We are much better 
down South than we used to be, and do not have 
many convicts and a well-manned convict outfit is 
an exception rather than the rule. No able-bodied 
convict now has to work out his fine, for there is 
always some one ready to settle for him and take a 
chance on getting it back im labor, and many coun- 
ties have had to abandon this method of road build- 
ing. The State of Georgia has, perhaps, been most 
fortunate, because of the fact that State convicts 
are worked on the roads, whereas, in the other 
States only county men can be so used. 

If any special arrangements were made to over- 
come labor shortage and Government restrictions, 
I was ignorant of it. We have to a certain extent 
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used labor-saving devices and machinery to advan- 
tage. We have found it hard to replace the negro 
and the mule. 

THE INCREASE IN COST OF WORK. 

The cost of work during the current year will 
average 50 per cent greater than in 1916 and 1917. 
The cost has varied greatly. Where work was in 
close proximity to a military camp or Government 
works of any kind prices were much higher than at 
places far removed from them. An average cost 
on four items in Alabama will give a clear idea of 
the increase: 

1917: 
Earth excavation (rock excluded), per cubic yard.. $0, 22+ 
24-inch D. 8. vitrified-clay pipe, per linear foot.... 1.82 

Sand-clay surfacing within 1 mile, per cubic yard... .324 

Class A. concrete; per cubic vyardei.c0 so: ..522..- « 15. 00 

1918: 

Earth excavation (rock excluded), per cubic yard... 33} 

24-inch D. S. vitrified-clay pipe, per linear foot.... 2.54 

Sand-clay surfacing within 1 mile, per cubic yard... 50 

Class A concrete, per cubic yard.......-......-.. 20.00 

One peculiar factor that has added to the cost of 
our work is the dislike of the average negro laborer 
for work when he has any money. It simply burns 
a hole in his pocket and he must lay off several 
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days in every week in order to spend it, with the 
consequent more or less demoralization of work and 
the resultant increase in cost. 

ENGINEERING ARRANGEMENTS. 

No two States are doing their engineering work 
exactly alike, and to answer this question intelli- 
gently, it would necessitate a detailed statement 
from each State. No doubt every State contem- 
plates advantageous legislation permitting improved 
engineering arrangements. I can state, however, 
that the South is fully awake to the value of engi- 
neering, supervision of road construction, and main- 
tenance, and we can look forward with a degree of 
certainty to a time when every county will have an 
engineer. ; 

SOUTH TO SPEND $15,000,000 IN 1919. 

Plans for 1919: Federal aid for the Government 
fiscal years 1918 and 1919 for nine Southern States 
amounts to $4,175,583.80. <A like amount form the 
States gives a total of $8,351,167.60. Only a frac- 
tional part of this appropriation was used during the 
past year. As an offset for what has been used, 
fully as much of the 1920 appropriation will be 
spent by some of the States. I think a conservative 
estimate of the amount that will be spent for road 
construction in the South from all sources will be 
fully $15,000,000. In making this statement, I am 
assuming that labor conditions will materially 
improve. I can also safely say that the roads that 
will be constructed in the future will be better roads 
than those built in the past. 
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PUBLIC SENTIMENT FAVORABLE. 

With us in times past it was necessary to hold 
frequent meetings at which silver tongue orators, 
generally with a political bee in their bonnets, would 
expatiate at length on the great benefits to be de- 
rived from a system of good roads. In order for a 
county to issue bonds an extensive and sometimes 
expensive campaign was necessary. From one 
extreme we have gone to the other. It is now 
necessary to warn county officials from putting their 
counties hopelessly in debt and to such an extent 
that all the tax funds go to pay interest, with 
nothing left for maintenance. 

The road sentiment in the South is good. We do 
need, however, to educate our people to the point 
where each individual will so appreciate his road 
that he will protect rather than abuse it. We are 
too prone to throw the entire responsibility for the 
upkeep of our highways upon road officials, while 
at the same time we openly violate a road law. [ 
am sorry to say that we have not the respect for 
road laws that you of the North have. 

I am pleased to say that the South is now thor- 
oughly convinced of the futility of building cheap 
roads and bridges to sustain heavy traffic. Like 
the rest of the country we have had to meet con- 
ditions brought about by the rapid evolution of 
travel and especially the great increase in truck 
haulage. 

The Federal road law has been a very pleasing 
factor in the further development of road senti- 
ment with us. 

Recent Damage to Eastern Road Systems 
and Problems New Conditions Developed 

W.G. THOMPSON, State Highway Engineer of New Jersey. 

differ with the types of pavement predomi- 
nant in our respective localities, our recent 

road problems were, I think, quite similar. 
These problems, briefly stated, were: A trafic, 

unprecedented as to volume and weight; shortage 
of labor and materials due to Governmental restric- 
tions and operations; and uncertain rail delivery 
due to war priorities. We had also to reckon with 
winter conditions such as the Eastern States had 
not experienced since the blizzard of 1888. Highway 
officials and others responsible for the upkeep of the 
roads found it difficult to make headway against 
this combination of conditions, as generally speaking 
the existing highways in this country were not 
designed to bear the loads which passed over them 
between July, 1917, and July, 1918. 

Fister as the methods employed in repairs Until the advent of the motor vehicle macadam 

roads were considered suitable for rural and inter- 

urban traffic in the Eastern States. With the com- 

ing of the automobile it was soon evident that such 
pavement would not suffice without excessive main- 
tenance charges, but most States and smaller com- 
munities lacked the courage, or perhaps we should 
say foresight, to adopt programs providing for more 
durable pavements, hence we found ourselves faced 
with the problem of maintaining thousands of miles 
of macadam pavement utterly unsuited to a traffic 
growing by leaps and bounds as to volume, weight, 
and speed. 

MACADAM FORMERLY EFFICIENT. 

For more than 30 years macadam construction was 
the best known and quite satisfactory for the traffic 
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using it. The transition from horse-drawn to motor 
vehicles was so rapid and the destruction of pave- 
ments due to high speed and suction of pneumatic 
rubber tires was so widespread that many communi- 
ties were and still are unable to adjust themselves 
financially to the new needs. When motor cars first 
appeared none but the wealthy could own and oper- 
ate them, and as they were looked upon as a favored 
few the ordinary taxpayer did not look favorably 
upon spending large sums to build smooth durable 
country highways solely for the pleasure of city 
people. When the price of automobiles became so 
low that ordinary citizens could own them, and 
owners increased to the thousands and millions, 
people began to take an interest in highways and Mr. 
Ordinary Citizen, who formerly voted in town meet- 
ing against the appropriation of $600 to repair all 
the roads in the township, began to ask: ‘‘ What is 
the matter with these cussed highway officials ?”’ 
The disgraceful part of the matter is that most of 
said cussing was done on Sunday afternoons when 
he took the family to ride. 

I think it will be conceded that there was no wide- 
spread interest or concerted action for good inter- 
urban and country highways until the farmers and 
people of ordinary means began to buy automobiles, 
though the use of our roads for freight transport 
made necessary by munitions business incidental to 
the opening of the European war in 1914 soon made 
it evident that then existing types of pavement 
would not stand the strain. 

FOUNDATIONS AND DRAINAGE FAIL. 

The entry of our country into the European war 
and the railroad congestion of last winter subjected 
our roads to the supreme test, under which many of 
them failed most lamentably, although every effort 
was made to keep the through routes passable. 
Most of our failures were due to insufficient and 
unstable foundation and inadequate drainage, which 
lack of drainage in conjunction with the expansive 
effect of frost in many places simply turned the roads 
upside down. Added to this, the incessant passage of 
heavily loaded trucks turned the saturated sub-base 
intoa quagmire. A consequence of this was a loosen- 
ing of the stones in the underside of the pavement, 
resulting in such a disintegration of the structure 
that in many cases the rear wheels broke through 
the crust and it was necessary to jack up the vehicle 
and place planks under the wheels to extricate it. 

These conditions applied not only to the water 
- bound and bituminous macadam pavements, but to 

the asphaltic concrete pavements laid on macadam 
or broken stone foundations as well. We had many 
cases where expensive bituminous pavements laid 
‘on macadam bases of insufficient thickness, and 
inadequately drained, blew up or broke through 
under the heavy loads and constant traffic. When 
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I say constant traffic T mean a continuous procession 
of trucks in both directions, besides the thousands 
of passenger and lighter cars. As an instance of the 
density of passenger-car traffic to and through the 
New Jersey coast resorts, a census was taken on a 

Sunday afternoon last summer at a bridge where all 
traffic along the shore must converge to cross a 
stream. Between 2.30 and 6.30 p. m. more than 
5,000 cars passed a given point. It is easily realized 
that the problem of providing improvements ade- 
quate to sustain such a traffic is a serious one. 

I believe I am safe in saying that highways in the 
Kast suffered greater damage during 1917 and 1918 
than during the preceding three years. Neglect or 
inability to remove snow caused the ruin of miles of 
eastern pavements last winter. Heavy trucks wal- 
lowed through and finally broke a path, which event- 
ually wore down to the pavement. Other vehicles 
followed the same track, which except for certain 
stretches was used for several weeks; thus the entire 
traffic was confined to a few inches of width in each 
wheel track instead of being equally distributed over 
the entire surface. This naturally resulted in deep 
ruts which were difficult, and in many cases, im- 
possible to repair properly. 

HEAVY SKID CHAINS DO DAMAGE. 

Another destructive factor was the heavy skid 
chain used by the trucks. Many of these had links 
one-fourth inch thick and were so spaced that there 
were but three wraps to the wheel; therefore, instead 
of action resulting from the lighter chains on passen- 
ger cars where the chains are about 6 inches apart, 
there would be the impact and grind of these heavy 
chains for each one-third revolution of the wheel. 
No pavement could withstand such a pounding and 
and grinding. ‘The man who will invent a nonskid 
device for heavy trucks which will reduce the de- 
structive effect of the present chains will earn the 
undying gratitude of highway officials. I believe 
it will be necessary to forbid the use of such heavy 
chains, as it is impossible to build pavements to 
withstand their action. 

This should not be taken as a brief against the 
widespread use of motor trucks, as I believe in the 
future of the motor truck, and that it will be an 
important factor in reducing the cost of living, 
particularly when roads suitable for trucks the year 
round are built into every farming community in 
this country. 

The possibilities for the future of highway trans- 
portation are unlimited, but the possibilities of the 
highways are limited, that is, there must be a limit 
to the weight, tire width, and speed of vehicles using 
the highways, as the destruction of the past year 
bears evidence. If an arbitrary limit as to weight 
is not adopted, the race between the trucks and the 
highways will be a merry-go-round with the trucks 
always a little ahead. 
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HEAVY CONCRETE PAVEMENTS. 

Our effort in New Jersey to lower maintenance 

costs and provide foundations to carry the loads 
resulted in the laying of concrete pavements 8 
inches thick at the sides and 104 inches thick at the 

center on our main through routes. It remains to 
be seen whether this thickness will suffice, as its 

adoption was purely arbitrary, and with the hope 
that it would prove a solution of our difficulty. 

As an indication of the difficulties encountered in 
maintaining pavements during the past year, and of 
the increase in traffic volume, our traffic census on 
one main route shows an increase of more than 300 
per cent over that of early months of 1917. Mr. 
Breed, of New York, reports an increase of truck 

tonnage varying from 50 to 400 per cent and an 

average increase of 150 per cent over that of 1916. 
Similar increases are noted in Pennsylvania, Dela- 
ware, Maryland, and the seaboard states of New 
England. It should be understood that these heavy 
increases are on the main or interstate routes, 
especially in Connecticut, New York, New Jersey, 
and Pennsylvania. 

It is easy to imagine the difficulty of maintaining 
or rebuilding main highways under such traffic con. 
ditions. In localities where suitable detours were 
not available traffic was carried on the shoulders or 
on improvised passage ways over the roads where 

repairs were in progress, though at additional 
expense. . 

Where detours were available they were generally 
secondary or township roads built for the ordinary 
farm traffic, and naturally went to pieces under the 
pounding of heavily loaded trucks. This damage to 
secondary roads amounted to hundreds of thousands 
of dollars, and should be borne in mind by shippers 
and truck owners generally. Unusual efforts were 
uncomplainingly made to keep the trucks moving 
as a patriotic duty during the war period. Mr. 
Edward R. Viets, of the Service Recorder Co., of 
Cleveland, states that motor trucks increased from 

60,000 in 1912, to 600,000 in 1918. These 600,000 
are only a nucleus around which will be built a real 
fleet of trucks. 

SATISFACTORY ROADS WILL COME. 

The highway authorities of this country are 
awakening to their responsibilities and will build, 
as rapidly as possible, pavements capable of sus- 
taining the traffic. It must be realized, however, 
by all truck users, that up to the present there has 
been no attempt to coordinate, so to speak, the needs 
of truck users and manufacturers with the means at 
the command of highways officials. As a conse- 
quence motor-vehicle development has far out- 
stripped highway ability to carry it. 

Need for Engineers for Highway Work 
and How Qualified Ones Will be Found 

JOHN H.MULLEN, Deputy Commissioner of Highways, Minnesota. 

was intended to cover a discussion of means 
for taking care of engineering on road work 

under war conditions, as practicaliy ail of the 
larger highway engineering organizations have 
been greatly depleted in the past two years. 
This deficiency had in many cases forced. the 
closmg down or abandonment of projects which 
could otherwise have proceeded, and particularly 
in the Middle West, where large construction forces 
and considerable machinery unsuited for other 
work was not made use of for the reason that, 

engineers were not available for supervision. 
This was an engineers’ war and to the engineer 

must be given considerable credit for the remarkable 
success of our forces. It was to the engineer that 
our Government appealed for management of the 
cantonment construction, for the building of docks, 
railways, and the organization of transportation 
facilities, and when the great drive opened, it was 
the engineer who was in the advance, removing 
obstructions, building bridges, highways, and rail- 

a HE subiect ‘‘Engineers for highway work” roads, and keeping open the lines of communication, 
so that a continuous supply of munitions, food, and 
reinforcements was available when needed to 
support the advancing armies. 

WORTH OF ENGINEER SHOWN. 

Truly the engineer has demonstrated his worth 
in this emergency and it is a blessing to humanity 
that such men were available. It was the duty of 
those not so fortunate as to have directly partici- 
pated in the war to adjust themselves to war 
conditions, assume some of the burden for those 
overseas, and endeavor to carry on the work in 
such a manner that the returning engineers would 
find their interests protected and the engineers who 
were obliged to stay at home doing their share in 
maintaining the progress and efficiency of the 
country were given proper recogmtion. That is 
what we were to discuss, but fortunately the war 
has ended, and now our problem seems even greater. 
The country evidently has become aroused to the 
need for highway improvement and is willing to 
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spend millions of dollars for that purpose, provided 
there is assurance that the work will be properly 
handled. The public, however, does not know 
how this should be done, and has but a very hazy 
idea of the need for scientific organization and 
expert supervision of highway improvement. 

The engineer’s work in France and the progress 
already made in this country has, to a certain 
degree, opened the eyes of the public in this respect, 
but there is little known of the careful investigations, 
the close study, the hard work, and the infinite 
amount of detail attendant upon the successful 
prosecution of highway improvement. In the 
public mind, satisfactory results are generally 
credited to the contractors or superintendents of 
the work, who do not consider it unethical to 

advertise. This matter of publicity 1s very impor- 
tant and the people should be well informed on the 
management of highway affairs so that the engineers 
will be given due credit for their work. 

A GREAT FIELD FOR ENGINEERS. 

Highway administration offers a great field for 
engineers, but which will not be developed unless 
it is made possible to pay adequately for engineering 
services. This has not generally been done. Many 
States have worked up very efficient organizations 
and have been obliged to maintain them at a low 
expense.on account of lack of funds. Some of these 
departments are held together through interest 
in the work and loyalty to the service, but this is 
a practical age, and if the proper kind of men are 
to be employed, if initiative is to be encouraged 
and efficiency promoted there must be a material 
reward. In the past few years it has been the 
experience of many engineers to have had charge 
of work on which the foreman and machine operators 
were drawing 50 to 100 per cent more pay than the 
engineer. Knowledge of this does not create 
respect for the profession by those employed on the 
work, nor does it increase the engineer’s self respect 
and confidence in his position of authority. High- 
way engineering requires as much training, experi- 
ence, and application as dentistry or the law and 
as a profession is held responsible for the condition 
of the public highways, which are the main arteries 
of business in the country and which affect the 
individual and community more intimately than 
any other public work. Therefore in the light of 
fairness and good business this profession should 
also be recognized by proper compensation, other- 
wise 1t will be difficult to interest able engineers in 
the work. 

THE QUALIFICATIONS NECESSARY. 

The qualifications for a highway engineer do not 
seem to be generally agreed upon. It is frequently 
stated that this position requires only from 10 to 
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25 per cent technical knowledge and the remainder 
common sense. The natural consequence of such 
statements is to mislead the public and discredit the 
profession. It is true that the work requires the 
exercise of a great deal of common sense, but that 
is fundamental and true of any other important 
work. The highway engineer must have a ground- 
work of engineering knowledge, acquired through 
years of practical experience and study or by tech- 
nical schooling. Without advanced technical train- 
ing a man is greatly handicapped in engineering, 
but on the other hand, experience proves that men 
who have overcome this handicap are generally the 
most efficient. 
Highway engineering is a new science, in the pro- 

cess of development, and the man who can accumu- 
late and systematize knowledge of this subject as 
it develops will make a successful highway engineer, 
provided he has the preliminary training or engi- 
neering experience as a foundation. Actual train- 
ing in this branch of work has not given engineering 
colleges much concern up to the present time, which, 
however, is not a serious matter, for traffic condi- 
tions have changed so radically in the past few years 
that the principles involved are entirely different. 
We are now at the opening of a new transportation 
era and the volume and importance of contemplated 
highway work calls for the special training of a large 
number of men. At the same time it is realized 
that engineering colleges are not generally equipped 
to give this training, and therefore it falls upon the 
State highway engineers to lend assistance in direct- 
ing the work of the student, so that upon leaving 
college he will not have to serve such a long appren- 

‘ticeship before taking charge of work. 
To efficiently perform the duties of highway engi- 

neer requires not only technical qualifications, but 
also knowledge of public affairs, administrative abil- 
ity, capacity for detail, and the knack of handling 
men. ‘The engineer devoting all of his time to the 
work is in the best position to study traffic condi- 
tions and the economics of the situation, to advise 

the govern ing boards, and direct public sentiment 
along proper lines. 

DEPENDENCE UPON THE ENGINEER. 

There is a growing tendency, especially in the 
Western States in which highway departments have 
been organized for several years, to place the entire 
responsibility for highway management in the county 
upon the highway engineer. Boards of supervisors 
have other interests demanding their attention and 
are placed in authority primarily to carry out public 
policy and to protect the public interests. It is not 
expected that they are qualified to direct engineer- 
ing operations and they gladly receive the coopera- 
tion of the engineer if convinced that it is cooperation 
and not interference which the engineer offers. But 
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an engineer should not assume such responsibility 
unless he is willing to apply a tremendous amount of 
study and work to the task. He must make a study 
of the present and prospective tonnage and passen- 
ger movement on the highways, of the availability 
of road materials and shipping facilities, and also of 
the economical types of road and bridge construc- 
tion to meet the various conditions, and must inform 
the people of their needs in such a way that funds 
will be provided to carry on the work. A survey 
and accounting organization has to be worked up 
so that adequate and complete plans and supervision 
will be provided and comprehensive cost data made 
available; also that traffic and service records may 
be kept, and all. factors governing road policy and 
administration: tabulated and orderly arranged. 
There is practically no end to the detail connected 
with highway management if properly handled. 

It may not be amiss at this time to go into the 
general policy of highway administration, and to 
caution the Federal and State authorities of the 
danger of too rigid standardization. General stand- 
ards and principles must be established, of course, 
but individual initiative must be given full oppor-~ 
tunity for development. 
art, not a trade. 

Highway engineering is an 

RECOGNITION AND COMPENSATION. 

Getting back to the problem of engineering organi- 
zation and taking all conditions into account, the 
prospect does not appear at all difficult for the 
immediate future, provided, however, that there is 
recognition of service and proper compensation, for 
then the profession will attract engineers who have 
been in military service, having previously had 
training and experience on railroads, highways, or 
similar work, and whose military duty has forced a 
respect for detail and given an opportunity for 
handling men. Not only that, but their observation 
of the remarkably good road conditions in Europe, 
where the actual construction is nothing to speak of 
but where the maintenance system is so amazingly 
complete, has awakened many of the engineers to 
the highway possibilities in this country and a con- 
sequent desire to participate in the work. This 
situation will undoubtedly take care of the immediate 
needs, but some means must be devised for training 
the large number of men who will be required to 
take charge of the tremendous amount of road build- 
ing to be carried on in the next few years. Experi- 
ence has demonstrated the need for a combination 
of practical work with engineering studies, and it 
would seem expedient for the various highway de- 
partments to cooperate with engineering colleges in 
this respect. This policy in general is in line with 
the recommendations by Dr. Mann in his excellent 
report for the joint committee on “Engineering 
Iducation.”” An attempt has been made in Minne- 

sota to follow a similar policy, and a number of 
subordinate positions in the State highway engineer- 
ing force have been filled during the summer months 
by university students, thus providing more efficient 
help on surveys and inspection and also giving the 
practical training so necessary to a complete edu- 
cation. 

ROADS GIVE WORK TO FARMERS. 

The State Highway Commission has recently 
completed roads in Blaine and Hill Counties, Mont., 
selected not only to give improved highways urgently 
needed but to furnish work to farmers who met with 
losses of their crops last year through unfavorable 
weather. One of the roads, 6 miles long, in which 

much gumbo was encountered, was difficult for 
any kind of travel in wet weather and could only be 
used for heavy traffic in dry weather. It was 
graded, subgraded on gumbo, given a clay binder, 
and topped with a compact gravel surface, and all 
bridges were built to stand a 20-ton load. All the 
labor and teams were furnished by farmers residing 
in the immediate vicinity of the road. This was 
also true in the work on the other road constructed, 

which was cut through bluffs and shortened the 
existing road 4 miles. These roads were built on 
the State-aid plan, by which the State bore 40 per 
cent of the cost. 

COUNTY WANTS GOOD ROADS. 

Winnebago County, Ill, is after better roads 
and wants them in a hurry. Grant Highway passes 
through that county and is in bad condition. 
Investigation showed that probably not until 1922 
would the State commissioners of highways be able 
to help Winnebago from the $60,000,000 bond fund 
recently voted in Illinois, and a movement was 
started to provide a county fund. It is proposed to 
vote an issue of $1,500,000, the funds to be used at 
once in building roads. It is estimated that 
this amount will build a system of 77 miles of 
concrete roads. A large meeting of farmers and town 
people, held December 30, voted unanimously to 
support the proposition. Farmers voted that they 
would stand a tax of 6 cents an acre per year for 20 
years on their land to take care of the bonds. 

TREES TO ADORN ROADS. 

H. A. Green, president of the Monterey, Cal., 
Tree Growing Club, has offered to the State Forestry 
Department 1,000 live oak trees for planting along 
the roads. The Forestry Department has approved 
and put the matter before the State highway com- 

mission, 
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Laying Out, Marking, and Maintaining 
a State Trunk Highway System 

A. R. HIRST, State Highway Engineer of Wisconsin. 

T IS becoming increasingly evident that if our 
States are to have a completed system of mod- 
ern highways within this generation, their 

expenditures must be largely concentrated upon 
definite and restricted systems of highways, and not 
spread indiscriminately on all roads, as in the past. 
In order to make possible this concentration the 
state highway systems must be most carefully 
selected, for this policy of concentratiom will meet 
much opposition, which opposition will in many 
cases prevail unless the basic layout is honestly, 
logically, and adequately made. 

Wisconsin has in the past two years established 
such a system, and our methods of doing it and the 

lessons we have learned in the doing of it will doubt- 
less be of interest to the States which have, or will 
shortly have, similar problems. 

The whole cost of establishing, marking, adminis- 
tering, and maintaining the Wisconsin trunk highway 
system and the State’s share of the cost of all Federal 
aid construction on it is made available by appropri- 
ating 75 per cent of the net proceeds of the motor- 
vehicle license fees for these purposes. The remain- 
ing 25 per cent goes back to the counties for the 
maintenance of other main roads. 

WHAT SHOULD A STATE SYSTEM BE? 

Our conception is that a State trunk highway 
system is a system of highways interconnecting every 
county seat in the State, also every city or village 
having a population of 1,000 or more; offering full 
access to the agricultural, scenic, manufacturing, 
and resort interests located within the State; and 
connecting also with the principal highways of all 
surrounding States. 
We believe that the State trunk highway system 

should include approximately 10 per cent of the total 
public highway mileage lying outside the limits of 
incorporated cities and villages. This percentage may 
be high for some of the more thickly populated States 
and it may be low for the sparsely settled ones. 

The present Wisconsin State trunk highway sys- 
tem comprises 5,000 miles, or about 64 per cent of 
our total rural road mileage. This system, however, 

is not entirely adequate. We expect the legislature 
will add from: 1,500 to 2,500 miles within the next 
few years, bringing it up to about 10 per cent. 

SELECTING THE SYSTEM. 

In our State the selection was made jointly by 
the State highway commission and a committee 
of five from the legislature, appoited by the 
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governor. There was complete cooperation between 
the two bodies, and we believe that the result 
reached jointly was much more satisfactory to the 
people of the State than action by either body 
alone would have been. 

The first step in the layout was to select and 
place upon a map all roads in the State which, 
from the best available information, were the main 

lines of travel. These were studied very carefully 
and another map made showing a tentative system 
including the most desirable routes, but not exceed- 
ing the maximum mileage allowed by the statute. 
These highways were strategically located so that 
parallel highways were placed a reasonable distance 
apart, and so that the areas untouched by any 
road were approximately equal in territory of equal 
development. As a result of this very careful pre- 
liminary work, it was found that the tentative sys- 
tem coincided largely with the system finally 

selected. 
RECONNOISSANCE SURVEYS MADE. 

After this had been done our division engineers 
made a careful reconnoissance survey of all the 
routes on the map, together with competing routes, 
where such existed, and such other routes as seemed 
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to them to be worthy of consideration. This 
survey was made by automobile; the division engi- 
neer, who drove the car, acted as observer, and was 

assisted by a recorder who kept a record of all fea- 
tures of the road by tenths of miles on a prepared 
pad sheet. The features recorded included the 
character and condition of the road and its surface, 

culverts, bridges, drainage, soil, character of sur- 
rounding country, cheese factories, creameries, 
schoolhouses, farmhouses, mail routes, railroad 
crossings, turns, hills, bad conditions generally, 
and all other information of engineering and public 
interest. The actual mileage on the various routes 
was, of course, taken. By tabulating these sheets 
it was possible, in case of doubt between two com- 
peting routes, to get a very close idea of their com- 
parative merit. 

After all probable routes had been surveyed 
hearings were held at each county seat. At these 
hearings large scale maps showing the routes 
under consideration in the county and vicinity 
were displayed, and the advocates of all routes, 
especially the competing routes, were given full 
opportunity to present their views. As evidence 
of the interest in the layout, most of these county 
hearings were attended by from three to six hun- 
dred people, and much valuable information was 
obtained. The important result, however, was 
that the people knew that all possible routes had 
been investigated and that the advocates of all of ° 
them had been given a fair chance to be heard. 

ARRIVING AT FINAL LAYOUT. 

After a series of hearings covering a particular 
section of the State, the State highway commission 
and the legislative State trunk highway committee, 
which sat jointly with the commission’ in many 
of these hearings, met at Madison and determined 
the official system for that section. Important 
considerations in arriving at the final layout were: 
The population served, the grades, the supply of 
materials locally available for construction and 
maintenance along the various roads, and the 
transportation facilities available where local mate- 
rials were not to be had. In many cases the choice 
between competing routes was determined by the 
character of the soil over which the two passed. 

In laying out the 5,000-mile system in Wisconsin 
about 7,500 miles were surveyed. About five 
months were required by all the necessary opera- 
tions and the total cost to the State was approxi- 
mately $20,000, or at the rate of $4 per mile for 
each mile finally located on the system, including 
the cost of the final survey (described hereafter) 

made in the spring of 1918. 
The maintenance of this system was taken over 

by the counties under the general direction of the 

State on May 1, 1918, as required by law... As 
early as possible in the spring of 1918 a second sur-. 
vey of the lines as finally established, connected, 
and numbered was made. This survey was for the 
twofold purpose of recording the condition of the 
highways by tenths of miles at the minute State 
maintenance began, and for the second purpose of 
determining the location of the muileposts and 
patrol sections, the information to be placed upon 
the direction and danger signs, and their location, ete. 
We feel that a condition survey is necessary at 

the exact moment the maintenance of the system 
is begun, first, to obtain an accurate measurement 
of the system as finally laid out, and, second, to 
make a record of the exact condition of the system 
so that improvements made can be later registered 
and compared with the original condition. 
We have worked out a system of progress reports 

using colored crayon and tack entries on charts and 
maps so that the past and present condition of any 
section of the system and all structures on it can be 
determined at a glance. 
A tabulation of this final condition survey (made 

as of May 1, 1918) shows that there were actually 
4,999 miles of road on the system subject to State 
maintenance. 

MARKING THE SYSTEM. 

Our: State trunk highway law provided that each 
State trunk highway should be given a number, 
which should be displayed along the road itself in 
a standard design, similar on all State trunk high- 
ways except the number. The State trunk high- 
ways are numbered in order of their length in miles 
from 10 upward, the iongest (456 miles) being num- 

ber 10. The idea in selecting 10 as the lowest num- 
ber was that every highway number should contain 
two digits and thus give uniformity. 

After considering a large number of designs for 
the standard marker it was decided to use a triangle 
containing at the top the words ‘‘State Trunk High- 
way,” then the number in large figures, and in the 
lower point of the triangle the word ‘‘Wis.”’ The 
triangle is 10 inches wide at the top and 13 inches 
long, and is placed on telephone poles on a white- 
lead and oil-paint background 18 inches wide, the 
triangle and lettering being coach black. We find 
that it is advisable to be rather profuse with these 
road markers. The white bands are just as vaiu- 
able as the marker itself in outlining the route. 
Where a turn should be made the white band is 
widened to 30 inches and an ‘‘R” or an ‘‘L”’ sten- 
cilled beneath the marker in the white field. These 
markers were placed upon the telephone and tele- 
graph poles, fences, culvert-end walls, and in some 
cases on boards nailed on trees, where other objects 
were not available. 
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COST OF THE MARKING SYSTEM. 

By the cooperation of the 71 counties the whole 
system was marked in one week. Each county did 
the marking within its limits, the stencils and in- 

_ structions being furnished by the State highway 
commission. The cost of marking in the counties 
varied with the care taken, the complexity of the 
roads, the length in the cities, etc.; the highest 
county rate per mile was $5.25; the lowest $1. 
The total cost. of marking 5,300 miles was about 
$9,000, or at the rate of $1.70 per mile. The system 
of numbering the highways has proven to be very 
satisfactory. The principal highways are now called 
by their numbers just as naturally as people call 
trains by number. 
We have erected county line signs and State line 

signs giving the name of the two counties and the 
county highway commissioner’s name and address. 
On the same principle every patrol section has a 
sign at each end giving the name of the patrolman 
each way from that point. These two types of 
signs are placed so that the traveler may know who 
is responsible for the maintenance of the section of 
road over which he has just passed and of the sec- 
tion into which he is passing. We have found these 
signs very valuable in stimulating the natural spirit 
of competition and pride, which should exist in 
patrol work. 

MILEPOSTS AND DIRECTION SIGNS. 

We have also set up standard mileposts or 
markers showing the State trunk highway standard 
design and number and the mile number measured 
from the east or south end of that especial State 
trunk highway. These mileposts serve to tie our 
office records to the road itself, and also enable any 
traveler encountering good or bad conditions to 
boost or complain to us, as the case may demand, 
and enables us to locate the exact place mentioned. 
Culverts and bridges are numbered and tied into 
the mile numbers—thus the first culvert in mile 
No. 25 on trunk highway 10 is 10—25-1, and the first 
bridge is 10-25-11, etc. All mileposts are of wood 
and cost us about $1.50 each erected. 
We are erecting about 2,000 direction signs. 

These are board signs paimted white with black 
lettering. They are divided into ‘‘on system signs’”’; 
that is, signs at intersections directing both ways 
to places on that State trunk highway or beyond, 
and giving the mileage; and ‘‘off system signs’’, 
located at intersections with other roads and direct- 
ing to important pomts not on the State trunk 
highway system. These ‘‘off system signs’ are 
located only at the intersection with the one road 
which should be taken from the State trunk high- 
way to the point in question. 

SPECIAL METAL DANGER SIGNS. 

We have also ee and have had made special 
metal danger signs for railroad grade crossings and 
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dangerous hills and curves. These are the only 
metal signs we have used and cost $1.365 each 
f. o. b. Madison. Caution signs stenciled on tele- 
phone poles or other convenient objects are used 
where there is no real danger if reasonable care is 
exercised. Direction signs and all other signs are 
erected on wooden or concrete posts painted white. 

In addition to the above, all of which serve to 
outline the course of the system in one way or the 
other, we expect next year to paint or whitewash 
the end walls of all culverts, the end posts of all 
bridges, to place posts painted white at the end of 
all culverts without end walls, and where the fills 
are not high and we have no guardrails we will 
outline the edge of the fills with stones painted white 
or with occasional white posts. 

Including the marking of the triangles (costing 
$9,000), the total cost of marking, signing, and pro- 
tecting the State trunk highway system will be 
$25,000, or at the rate of $5 per mile. 

MAPS OF THE SYSTEM ARE NEEDED. 

The next thing after the system is laid out, sur- 
veyed, recorded, and marked is the publication of a 
map, which will enable the traveling public to 
properly select their routes and the numbers. We 
are publishing a wall map (scale 1 inch equals 6 
miles) showing all roads in the State, with the State 

trunk highway system, and the secondary roads 
outlined in red. This is small enough for general 
office use, and while the sale of such a map is limited, 
it is valuable for display in hotels, garages, clubs, etc. 

The map for general public use in touring is pub- 
lished on a scale of 1 inch equals 16 miles. In addi- 
tion to showing the numbered and marked State 
trunk highway system and the principal secondary 
roads, points of historic and scenic interest and State 
institutions are also located and numbered. Ac- 
companying this map is a little booklet on Wisconsin, 
giving her history, an index to historic, scenic, 
manufacturing, and State property features located 
on the map, some record of its agricultural and 
manufacturing resources, and other material of 
interest. These maps are sold for 10 cents each. 

CONCENTRATE ON TRUNK SYSTEM. 

All Federal aid construction is concentrated on 
the State trunk highway system. The legislature 
has also provided that at least one-half of the State 
aid money, together with the county funds, should 
be expended on this system. In so far as possible 
these funds will be used to construct those places at 
present impossible to maintain in their present con- 
dition. We have no hope of reconstructing the 
entire system in an adequate manner for several 
years, but are using the limited funds available to 
get rid of the road terrors and thus strengthen the 
weak links in the transportation chain. 
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In our State aid construction for the next year 
or two we are going to relax from our previous 

standards and convert construction funds into 

heavy maintenance work covering much more 
mileage. This will be true in both grading and 

surfacing work. Results secured by our gang 

maintenance this year fully justify this extreme 
departure from our previous practice if good patrol 
maintenance is immediately established. 

MAINTAINING THE SYSTEM. 

We do not believe that a State should lay out a 

state trunk highway system unless from the instant 

it is laid out it is maintained by the state at the 

expense of the state. The maimtenance should be 

either under the direct control of the State high- 

way department or, if under county control, sub- 
ject to direct State supervision. 

If a State lays out a State trunk highway system, 
it must at the same time provide for its adequate 
maintenance. The counties wil not maintain it, 
the towns will not maintain it, neither will the cities 
nor the villages, because all of them reason that some 
day the Federal Government or the State, or both, 
are going to build it, or at least help to build it on 
very favorable terms, and why should they spend 
any money on it for either construction or mainte- 
nance. We hold it a truism that the establishment 
of a preferred system of roads by any unit of gov- 
ernment should carry with it the immediate mainte- 
nance of that system by the establishing unit. 
The State should pay for the maintenance, for State 
control without State money is bound to be difficult, 
not to say impossible, to administer. The same 
general principles would absolutely apply to any 
Federal system which might be laid out. 

There is much to be said for the Wisconsin 
system, in which the State has general supervision, 
the county organizations carry out the details of 
the maintenance work in accordance with State 
requirements, and the State repays the cost to the 
counties when the work is properly done. A one 
year’s trial of this method has worked out quite 
well in Wisconsin. We can not say that it has or 
has not worked out as well as would a system of 
exclusive State control. Under the plan of organi- 
zation, long established for State aid construction, 
county maintenance directed by the State seemed 
to be the logical method, and we will say that 
almost without exception the county organizations 
have cooperated wonderfully well and have gotten 
excellent results.- Where they have not, our law 
gives the State department adequate remedies. 

WISCONSIN’S PATROL SYSTEM. 

We believe in the patrol maintenance system. 
Patrol sections of proper length, whatever the char- 
acter of the highway, should be placed in charge of 
« patrolman who is solely responsible to those above 

him for the condition of his section. We have 
established about 480 patrol sections in our 5,000 
miles of highway, varying in length from as little 
as 6 miles on very bad earth road stretches, to as 
much as 20 miles on some of the macadam truck 
patrol sections. We believe that the average 
patrol section should be not more than 7 miles if 
the road is an earth road in average condition, 

Patrolmen in Wisconsin were secured through 
advertisements in local papers after the patrol 
sections were determined. Applicants were asked 
to appear at the county seat and were looked over 
and questioned by county authorities and a repre- 
sentative of the State highway department. Start- 
ing salaries were fixed at from $120 to $135 per 
month and the patrolman is required to furnish a 
good team and a wagon. The county furnishes 
the remainder of the tools, consisting usually of a 
small four-wheeled road grader for two horses; a 
road planer or road drag, or both; plow, shovels, 
picks, brush hooks, etc. Patrolmen are required 
to sign a contract and to give a bond for $500. 

ROAD SCHOOLS FOR PATROLMEN. 

After the selection of the patrolmen county road 
schools were held at each county seat at which the 
division engineer and the county highway commis- 
sioner explained in detail the methods to be used in 
patrol maintenance. A pamphlet on patrol main- 
tenance was also published by the commission 
giving instruction for the gang and patrol mainte- 
nance of the various types of road. 

Of the 480 patrolmen originally hired 75 were 
discharged and replaced before the end of the season. 
It was necessary in Many cases to raise the compen- 
sation so that at the end of the season the scale was 
from $120 to $140 per month. Next year, unless 
conditions change, we expect to pay more, espe- 

cially for the better patrolmen. The patrolmen 
are engaged continuously during the maintenance 
season, which with us lasts about eight months. 
In the winter season we expect to use them a part 
of the time for winter hauling of surfacing materials 
and for snow removal, where the counties are forced 
to remove the snow owing to the failure of local 
units to do so. The patrolman’s wagon is marked 
with the standard triangle and number and he is 
required to wear a distinguishing badge, to display 
a flag when off the road during working hours, and 
to make daily and semimonthly reports. 

EXPECTATIONS HAVE BEEN MET. 

In general the patrolmen have more than justified 
our expectations. At least 65 per cent of them 
have given excellent service. About 20 per cent 
are on the division line between good and poor, and 
about 15 per cent will not be with us next year. 
We have had a small percentage of sections which 
as a result of a combination of disasters have given 
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us considerayvie worry. We believe that when a 
section threatens to become a continuous “hoodoo”’ 
the only thing to do is to take it in hand and devote 
the organization’s time and money to it until it is 
brought up to standard. 

In 1918 we will reduce the length of many of our 
patrol sections and thus increase the number of our 
patrolmen. This increase will probably be about 
20 per cent and will cut the average length of our 
sections from 10.5 to 8.7 miles. 

GANG MAINTENANCE ORGANIZED. 

In addition to the patrol maintenance we organ- 
ized each county for a certain amount of gang 
maintenance. This includes heavy road machine 
grading; scarifying, shaping, and placing light resur- 
facings on old gravel and macadam roads; also the 
surface treatments. Roughly the expenditures for 
maintenance have been divided, one-half for patrol 
maintenance and one-half for gang maintenance. 
The expenditures in 1918 were at the rate of about 
$250 per mile. The cost of patrol maintenance per 
mile on earth and gravel roads averaged $125, the 
remainder being expended for gang maintenance 
or maintenance of the more expensive surfaces, such 
as Macadam. 

Wisconsin made an error in distributing the funds 
available for maintenance to the counties pro rata 
with the State trunk highway mileage lying in them. 
The distribution of maintenance funds should be 
made by the State department on the basis of main- 
tenance needs. Other States should not repeat our 
mistake. 

MAINTENANCE EXPERIENCE. 

It may be interesting to summarize briefly some of 
the conclusions we have reached as a result of one 
year’s State maintenance. These may not be final 
but they seem well founded on our experience so far. 
We find that earth roads of light clay or loam are 

easy to maintain either by dragging and planing or 
with the road grader, providing we have a rain 
about every 10 days. Continued dry spells are 
almost as troublesome as continuous wet spells, 

especially on light soils. 
The two horse four-wheeled blade grader is the 

most effective tool for earth and road maintenance. 
The road planers are the second most effective, but 
must be built much stronger than usually shown or 
sold if they are to stand the pounding of constant 
use. 
We are going to start an intensive campaign for 

applying sand or gravel light surfacing on earth 
roads which are sticky or slippery after rains. 
We have been astounded at the results from light 
(2 to 4 inches) sand and gravel coatings on heavy 
clay soils if followed by patrol maintenance. This 1s 
probably the most valuable lesson we have gotten 
from this year’s maintenance experience. 

We have learned that well-maintained earth roads 
need very little crown. The flatter and wider an 
earth road the better if it has good drainage and is 
kept constantly smooth. The same is true for all 
other types. 

KEEPING UP SAND ROADS. 

On sand roads we find that marsh hay and straw 
are effective if covered with sand at the time of 
application and that sand much prolongs the life 
of these materials. Cedar bark and cedar shavings 
are the best temporary sand coverings. Our tar- 
hay experiment on sand was quite successful but 
this method of sand maintenance is entirely too 
expensive, costing at least $700 per mile per year 
to maintain a good 16-foot composition surface. 
We believe that the economical thing to do with 
sands is to cover them with good clay or gravel as 
rapidly, as funds permit. Tar-hay, hay, straw, and 
weeds wear out rapidly and are far more expensive 
in the long run than a clay or gravel permanent 
treatment under even very disadvantageous and 
expensive hauling conditions. 

The roughest roads on the State trunk highway 
system have been the waterbound macadam roads 

which have been surface treated in past years. 
It is probably theoretically possible to maintain a 
limestone macadam road with surface treatments, 

but with the instruments of maintenance in the way 
of man power we have to use in these days effective 
results are very difficult to obtain. The untreated 
water-bound macadam roads maintained with light 
coatings of sand, pea gravel or stone screenings, or 
even with a road machine, have been more satisfac- 
tory than have the treated macadams that were not 

properly maintained from their construction. We 
expect as rapidly -as possible to scarify all of our 
worn macadam roads, widen them to 16 or 18 feet, 

and cover them with a coating of two or three 
inches of fine gravel. 
We have about given up the water-bound stone 

macadam road as too expensive a proposition to 
maintain. Some of the penetration macadams 
bound with tar or asphalt have given much better 
service than expected and have shown themselves 
superior in maintenance possibilities to any water- 
bound structure we have built. This is another 
reversal of a former opinion. 

GRAVEL ROAD EASY TO MAINTAIN. 

We have found that the most satisfactory cheaply 
built roads to maintain are the gravel roads. We 
have scarified many miles of old gravel roads and at 
a cost of $200 or less per mile have produced a 
surface very satisfactory and easy to maintain. 
The more experience we have with gravel the more 
convinced we are that it is the lowest cost surfaced 
road, both to build and maintain, and much superior 
to water-bound macadam. We believe that the 
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particles of gravel in the top four inches of a gravel 
road should not be larger than one inch, and we 
would crush even finer if it were not so expensive 
to produce fine crushed gravels. Gravel roads give 
the best and smoothest service without surface 
treatments. If it is necessary to treat them to 
eliminate dust use very light oils and don’t try to 
build up a protective coat. ; 
We have found trucks and tractors not generally 

satisfactory for patrol maintenance. Trucks give 
too much opportunity for joy riding, are economical 
only when used for hauling, and then oniy when 
rapid loading and unloading facilities are available. 
Tractors give fair service but to make them econom- 
ical the sections must be so long that a part of the 
road lies undragged for too many hours after it 
gets in condition for dragging. Itis a fact that with 
both the trucks and tractors that if the patrolman 
starts as soon as a road is fit for dragging, on the 
long sections the road has become too dry before he 
completes the two round trips necessary. Further- 
more, neither tractors nor trucks provide the ditch 
and shoulder maintenance that can be gotten with 
a team. We are going to distinctly discourage the 
use of both trucks and tractors in patrol maintenance 
except as supplements to team patrol, and stand by 
old Dobbin. 

MAIN ROADS NEVER SO GOOD AS NOW. 

Summing up the maintenance results we can 

say that on the State trunk highway system in 
Wisconsin, despite the fact that our construction 
has been cut to less than half of the normal due to 
war conditions, the main roads in Wisconsin were 
never so good as they have been throughout this 
season. We estimate that in one year we have 
improved the average condition of the 5,000 miles 
at least 50 per cent. Competent estimates are 

that in the one year the increased number of miles 
per hour which can be safely averaged by auto over 
the State trunk highways 1s 7 additional miles. 
This improvement and this increased nuleage per 
hour means much. 
We believe that any State can equal or surpass 

this record at an average cost of about $250 per 
mile per year. If more money can be made avail- 
able the first few years, so much the better. We 
have iearned to have the greatest respect for the 
less expensive methods of maintenance and con- 
struction which we did not entertain heretofore. 
We feel distinctly confident that if one year has 

enabled us to produce the results which have been 
procuegs: a succession of years will give us a passable 
ighway system at an expense within our means. 

Maintenance will bridge over the gap which there 
must be between our present practically unroaded 
condition and the ultimate system of adequate 
highways built to bear modern traffic, which all 
States are going to have as fast as these systems 
can be financed and built. 

Probably the best commentary on the mainten- 
ance results of this year is the fact that at the 
November meetings of our county boards many of 
the counties adopted county trunk highway systems 
to be maintained in 1919 by the counties by the 
patrol system. It is probable that the total mileage 
on these county systems is half that on the State 
system, so that Wisconsin will have 7,500 miles of 
patrolled highways i 1919. 

A PLEA FOR STATE MAINTENANCE. 

The States which are doing nothing to maintain 
through routes until they are constructed are making 
a grave mistake. Much can be done with the most 
unpromising system of roads if moderate mainten- 
ance funds are expended efficiently under the 
patrol system. It must be conceded that earth 
roads and the light types of temporary surfacings 
fail upon certain occasions to give 100 per cent 
service every day in the year, but on a surprisingly 
large number of days they can be made practically 
as good as any road. 

If any State expects to build a complete modern 
State trunk highway system within a year or two, 
it need not establish State patrol maintenance; 
if it can not, we urge it to get into the real main- 
tenance game and wrest the best results possible 
out of what it now has in the way of roads. 

Tf an as yet unroaded State, with insufficient funds 
available for construction on a large scale, wishes 
to do the most for its roads and for its people, we 
are convinced that for afew years it can do it by 
expending its money largely in intelligent main- 
tenance, good grading and temporary surfacings 
over the entire system, than by building a few miles 
of high-class construction in isolated stretches. In 
the average State $2,000,000 a year will adequately 
maintain and do much to improve a road system of 
7,000 miles or more; it will build each year about 
80 miles of modern road. 

Eventually we must all build certain of our main 
highways of the highest type of construction. We 
nust immediatei:y construct in this manner certain — 
stretches which can not be maintained so that they 
may bear the traffic which does or should use them, 
but the great mass of roads, even the most impor- 
tant roads, in the average state must wait several 
years before they can be rebuilt adequately. Why 
not recognize the fact and devote iess state funds to 
construction and more to maintenance, not only of 
the inadequate road structures already built, but of 
the common earth roads as yet untouched ? 

I know this is unorthodox, especially coming from 
a State highway engineer, but if it be treason, make 
the most of it. For the next few vears, if we have 
our way, Wisconsin is going to devote herself largely 
to maintenance and temporary grading, draining, 
and surfacing. When we do spend sarge funds 
for final construction in that period, it will be for 
adequate widths of concrete or brick or whatever 
type may surpass these in final economy and ease of 
maintenance. These roads which can not be main- 
tained unless surfaced and which we are financialty 
unable to build of the final type, will be built largely 
of fine crushed gravel, surfaced at least 16 feet wide. 
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The Elimination of Grade Crossings with 
Railroads Demands Serious Attention 

M. W. WATSON, Acting State Highway Engineer of Kansas. 

HE ever-increasing traffic of motor vehicles on 
a]: the public highways accompanied by high 

speed and careless driving has directed the 
attention of highway officials to the necessity for 
safeguarding the public not only from their own 
carelessness but from that of others as well. Rail- 
road grade crossings are, without doubt, the source 
of a large percentage of all accidents. 

During the months when motor traffic is at its 
height we hear almost daily of some car being demol- 
ished at one of these places, and many times an 
entire family killed. These things seldom impress 
us to any great extent until some time, sooner or’ 
later, we are called upon to face it among our own 
family or circle of friends. 

Aside from the human standpoint the cost to the 
railroads is quite large when considered over a period 
of a few years. Expensive litigation often follows 
one of these accidents and the railroad company is 
often obliged to pay damages when the driver was 
in the wrong. 
Many times the driver of the car is wholly in the 

wrong, but we must provide safety devices to protect 
the innocent from the careless and unthoughtful 
person. ° 

In the thickly populated sections of the country 
railroad crossings occur at frequent intervals and 
no one who has any regard for his own safety can 

help but feel a pronounced degree of uncertainty 
whenever he crosses one of these tracks. 

PRESENT LAWS ARE INADEQUATE. 

Until the development of the present-day motor 
traffic, with the exception of roads and streets in the 
most densely populated portions of the country or 
in large cities, very little attention was paid to the 
elimination of grade crossings and from data col- 
lected from the different States it is very apparent 
that the laws on the subject of grade crossings at 
the present time are very inadequate. 

Accident Bulletin No. 65, of the Interstate Com- 
merce Commission, which covers the three months 

of July, August, and September, 1917, shows that 
during that period there were 1,054 accidents at 
railroad grade crossings. In these accidents 553 
persons were killed and 1,278 injured; of which 
number, strange as it may seem, one of the persons 

killed was a railroad employee not on duty. 
The Legislature of Kansas when creating the State 

highway commission provided that in the establish- 
ment of a system of county roads comprising from 
10 per cent to 25 per cent of the total road mileage 
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in each county, that the board of county commission- 
ers and county engineer should as far as practicable 
eliminate all railroad grade crossings either by sub- 
ways, viaducts, or by relocation of the highways. 
It is further provided that in the event that the 
county officials fail to give proper attention to cross- 
ings, the State Highway Commission can by order 
cause the elimination of them. 

Grade crossings may be divided into several 
classes, as follows: 

1. Crossings which can be eliminated by the con- 
struction of a subway under the railroad; 

2. Crossings which can be eliminated by the con- 
struction of a highway viaduct over the railroad; 

3. Crossings which can be eliminated by a reloca- 
tion of the highway; 

4. Crossings which can be eliminated from the 
main traveled highways by diverting the travel to 
other roads. 

ELIMINATION BY SUBWAYS. 

Elimination by the construction of subways is an 
expensive proposition and involves many pertinent 
features. The topography in the vicinity of the 
crossing must be such that its construction will be 
feasible. In Kansas we find that in many cases the 
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crossings are so low that the construction of a sub- 
way would not only be extremely expensive, but 
would be impracticable for lack of satisfactory 
drainage and due to the probability of it filling with 
drifting snow in winter. 

An important point to be considered in the con- 
struction of a subway is the clear view of approach- 
ing vehicles that can be obtained through the open- 
ing. We have frequently noted subways that were 
constructed to eliminate grade crossings which are 
more dangerous to travel due to collision between 
vehicles than from the railroad itself. 

Our practice requires that the subway carrying a 
highway under a railroad or an electric railway shall 
have a clear roadway of not less than 18 feet, a 
clear head room of not less than 14 feet, and the 
subway shall be laid out, wherever practical, so that 
there will be an unobstructed view of the center 
line of the road for 300 feet at a distance of a 
feet on either side of the subway. 

General practice throughout the country seems to 
require the railroad companies to bear the larger 
part of the cost of constructing subways. Many 
times the railroad is required to build the structure 
and pay for the excavation within the right of way, 
while the highway officials pay for the excavation 
outside the right of way and for the pavement. 

It is unnecessary to dwell upon the details of sub- 
way construction, which are purely technical and 
are undoubtedly familiar to the members of this 
organization. 

VIADUCTS ARE TOO EXPENSIVE. 

The overhead crossing, like the subway, is an 
expensive method of elimination and it also requires 
a proper topograph, otherwise the expense fre- 
quently makes this method impractical. Like the 
subway, the overhead crossing is generally pro- 
hibitive in Kansas due to the general level-lying 
country, necessitating expensive approach grades. 

In constructing the viaduct it is necessary to take 
into account the matter of clearance and the proper 
approach grades to the structure. Frequently over- 
head crossings are constructed with very narrow, 
steep grades which are an obstruction to the high- 
way. Insome States the laws are explicit in regard 
to clearance required. 

Kansas practice requires that the bridge struc- 
ture shall have a clear roadway of not less than 18 
feet in width and that the approaches thereto shall 
be at least 24 feet wide. The grade of the approach 
must not exceed 5 per cent. The clear height of 
the structure is required to be at least 22 feet above 
the top of rail. 

RELOCATION OF THE HIGHWAY. 

A common method of eliminating grade crossings 
is the relocation of the highway, especially trunk 
lines or principal county and State roads, so as to 

avoid the crossmgs. This is especially true in the 
Middle Western States where railroads were origi- 
nally run so as to get into the largest possible num- 
ber of townships and counties, thus crossing many 
sections diagonally. It has been found from our 
experience that the cost of relocation when, a hard 
surfaced road project is contemplated will be prac- 
tically nothing, the cost of the land required for 
the relocation being overbalanced by the saving in 
the square yardage of pavement, and it is also a 
decided advantage to the traveling public, since the 
length of road is decreased. 

The Kansas law provides that the railroad com- 
panies shall pay from 50 per cent to 75 per cent of 
the cost of the new right of way, while the county 
or the township, as the case may be, shall pay the 
balance, and that the cost of constructing the new 
road shall be divided in equitable proportions as 
determined by the State highway commission. 

The commission has ordered the elimination of 
159 crossings by relocating the highway to parallel 
the railroad. Very few of these crossings have come 
to the point of settlement and the ones which have 
been completed have been settled by agreement 
between the board of county tommissioners and 
the railroads. Six of the orders have been rescinded. 

DIVERTING THE ROAD TRAFFIC. 

In many instances the crossing can be eliminated 
from the main traveled road by diverting the travel 
to existing laid-out roads which have not previously 
been used due to their not having been placed in 
proper condition for travel. In this case the entire 
expense is usually borne by the highway unit. 

Too little attention is given to legislation for 
erade-crossing elimination and when laws are passed 
the authority is usually vested in a public utilities 
or service commission which is primarily interested 
in the railroad’s viewpoint, and in many instances 
neglects the best interests of the highway. Laws 
similar to the Kansas law which vest the entire 
authority in the highway commission should be 
given careful consideration. 

In addition to the separation of grades or other 
means of eliminating and protecting grade crossings 
a campaign for the education of all motor-car drivers 
should be promulgated. A person before being 
allowed to drive a car on the highway should be 
required to pass an examination on certain rules of 
the road, with special reference to safety, not only 
for his own protection but for the safety of others 
as well. We can not do away with railroad acci- 
dents within a reasonable length of time by elimi- 
nating crossings, as the expense necessarily limits 
us to a certain number each year. For this reason 
we must take some precautionary measure to 
instruct and educate the public in addition to 
elimination of all possible crossings. 
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Coordinating the State Highway 
Systems of the Various States 

C.M. BABCOCK, State Highway Commissioner of Minnesota. 

OORDINATION of highway systems, both 
G with reference to county and State lines, is 

one of the important phases of the highway 
question. 

I presume that every member of this convention 
has experienced more or less trouble in obtaining co- 
ordinated improvements among the various counties 
of his State. Remembering this difficulty, when we 
were proceeding with the full authority of the State 
behind us, how much more vexsome becomes the 

question when we address ourselves to the problem 
of obtaining coordinated improvements between the 
various States with no authority beyond our State 
line. 

This question, however, is just as important as it 
is difficult to solve. There is no doubt but the im- 
petus given to the road-building program, both by 
development in highway transportation methods and 
the object lesson of broken-down rail transportation 
in the early days of our participation in the war, will 
result in an era of road building, which in the char- 
acter of the roads built and in the mileage improved 
will exceed the wildest dreams of the good-roads 
enthusiast of only a few years ago. 

NECESSITY FOR COORDINATION. 

But this road-building program will not serve its 
greatest good unless the improvements made in one 
State are undertaken with a view to what is being 
done in the adjoining Commonwealths. What the 
people want and what the Nation needs are roads 
which begin somewhere and lead to somewhere and, 
if the ideal is to be approximated, it will make no 
difference if these ‘“‘somewheres” are located in 
different States. . 
We have been, and are, passing through a period 

of evolution in all the phases of the highway question. 
It is not so many years ago that we were building 
roads in many of our States on_the “road district” 
plan, the limits of the district embracing only 4 or 
5 miles of highway. From this small unit we ad- 
vanced to the township plan, which made all the 
roads in one township a district and provided for a 
system of improvement extending over a maximum 
area of 6 miles square. The township unit was sup- 
planted by a county unit and this in turn by State 
roads, which is now the maximum unit in the 
country. 

Now, while it is probably true that a large pro- 
portion of our roads will be constructed on the basis 
of the State as a unit, so that State highway systems 
are possible, we will have to operate with a view to 
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national needs and this will require coordination 
between the State highway systems, just as our indi- 
vidual State needs has forced coordination between 
county highway systems. 

To me a State highway system is destined to be 
nothing more nor less than one of the 48 units of the 
entire highway system which will bind closely to- 
gether all parts of this wonderful country of ours. 

That highway transportation, one of the three 
forms of intercommunication between the various 
communities of our country, is of the utmost im- 
portance to the fullest economical development has 
been demonstrated most clearly through the opera- 
tions of the various highways transport committees 
during the war. Reaching to the very doorstep of 
the Nation’s population, affording an outlet for 
products never before marketed, and bringing to the 
inhabitants of the rural districts the output of fac- 
tory and mine and forest, the highways must be im- 
proved, not upon narrow and crazy-quilt methods, 
but upon a comprehensive system which will serve 
not only the county or the State, but the entire 
Nation. 

WILL PROVE COMPLEX PROBLEM. 

In some States this coordination of highways sys- 
tems will prove rather a complex situation, espe- 



cially where the boundary lines are mere imaginary 
lines drawn across the map but which definitely 
mark where the road system of one State must stop 
and that of another begin. In other cases, where 
the boundary line is a river or some other natural 
barrier, the question will be far more simple. Here 
the systems of the adjoining States, in all probability, 
will be forced to coordinate by the converging lines 
of traffic. 

Take, for instance, the case of Minnesota. | Most 
of our eastern boundary is fixed by two rivers, the 
Mississippi and the St. Croix. All of our: roads 
which are intended to afford an outlet to Wisconsin 
naturally converge at the points of location of bridges 

which span these rivers. Wisconsin, also, in seek- 
ing an outlet to Minnesota, builds its roads so as to 
reach these bridges and, of course, the problem of co- 
ordinating the highway systems of these two States 
practically solves itself. 

But to the south and west our problem is entirely 
different. The boundary line between Minnesota 

and Lowa is officially described as ‘‘43° 30’ north lati- 
tude.” All of the roads north of that imaginary 
line are a part of the Minnesota highway system, 
while those south of it are a part of the Iowa system. 
There are no bridges to converge traffic upon any 
particular line; there are no large cities in which 
any considerable amount of traffic will either origi- 
nate or terminate; in fact, there is nothing that will 
force a coordinatiom of the highway systems of the 
two States. 

Yet these systems must be coordinated if the best 
results and maximum benefits are to be obtained. 
Minnesota doesn’t want to improve a road running 
south to this line of 43° 30’ only to have it end in an 
unimproved highway from there south. Neither 
does Iowa want any of its roads leading north to 
end in impassable highways when this mystic line is 
reached. 

HOW IS COORDINATION TO COME? 

Both economy and business sense demands that 
this coordination be brought about in some way. 
But how this is to be done is a problem, the solution 
of which is far less apparent than the demand for 
the formula. 

Of course there has been much commendable co- 
operation between the highway departments of the 
various States, thanks to the good offices of this 
organization, but with an era of extensive and in- 
tensive road construction confronting the depart- 
ments of every State, it is evident that the most 
direct cooperation now becomes necessary. 

There are only two ways in which this coordina- 
tion of State highway systems can be obtained. 
The first of these is by Federal supervision which 
will compel one State to lay out and construct 
its system with a view to what is being done in the 
other adjoining Commonwealth. The second is by 
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voluntary cooperation, sanctioned, or ordered by 
the legislatures of the various States, which will re- 
sult in each State taking into consideration what is 
being done by its neighbors. 

To the first plan there are many objections. 
Among these might be mentioned as the most perti- 
nent that the various States are not likely to take 
kindly to too much Federal supervision, preferring 
to retain complete control over all things relating 
so intimately to the affairs of the State as do the 
highways, and also that Federal supervision will 
result in placing about road construction entirely 
too much red tape for the welfare of the roads. 

MUST BE VOLUNTARY COOPERATION. 

The second proposition, on the other hand, has, so 
far as I can see, only one serious defect and that is 
the one which will be apparent to all. It is, briefly 
stated, ‘‘Will the States actually cooperate if work- 
ing on this plan?” : 
My idea of applying this plan is to have the legis- 

latures of the various States require the highway 
department to communicate officially with the high- 
way department of the adjoining State before under- 
taking the improvement of any road which leads to 
the State line. If it is found that each State is 
planning improvements which do not coordinate, 
the highway departments should then endeavor to 
agree on changes which will make the improvements 
coordinate. If they are unable to agree, they should 
then be instructed to report the diagreement to the 
governors of their respective States, who, as a last 
resort, could leave the matter to arbitration. 

Of course, most of the actual lines of improvement 
will naturally coordinate as the roads are pretty 
well designated by lines of traffic and the most of the 
work in this direction would be to obtain improve- 
ments at the same time on both sides of the State 
line. If this is done, the roads will become con- 
tinuous thoroughfares, similarly improved and 
likely to remain in a similar condition for a consid- 
erable length of time. 

BONDS FOR COLORADO ROADS. 

At a recent luncheon of Denver business men 
State Highway Commissioner Ehrhart detailed a 
program for improving Colorado highways, based 
on a proposed bond issue of $12,500,000. The 
system outlined, founded on a report of Chief En- 
gineer J. E. Maloney, includes 363 miles of 18-foot 
concrete highway and 2,873 miles of graded, hard- 
surfaced road. It includes detailed improvement 
of every main road in the State, in addition to con- 
siderable new construction. After he had outlined 
the proposed system the business men voted to ask 
for an issue of $20,000,000 in bonds, which, begin- 
ning in 1921, should be issued yearly as needed. | 
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Snow Removal from Country Roads by 
Successful Pennsylvania Plan 

GEORGE H. BILES, ‘Second Deputy State Highway Commissioner of Pennsylvania. 

HEREAS the demand for an open high- 
\\/ way in winter may not be of such an 

imperative nature as during the great 
world conflict, which has just ended, I believe 
there are many main arteries of travel that should 
be equal to the transportation requirements the 
year around. It is conceded, of course, that the 
necessity for an open road is not entirely universal; 
in other words, it does not apply to all our high- 
ways, but every State has and will continue to 
have roads that must be kept open in spite of the 
arguments and mass of evidence that may be 
submitted by advocates to the contrary notwith- 
standing. We must confess that figures can be 
presented that favor transportation over the rail- 
roads instead of over the highways, but the func- 
tion of a road official gives him little option in a 
matter that is so vital, at the same time, an 
actuality. 

INCREASED MAINTENANCE COST. 

The evolution of other things may work along 
parallel lines with the evolution of traffic, which 

' it has been our fortune to observe during the last 
decade. As an example, 10 or 15 years ago and 
previous to the advent of heavy motor traffic, the 
ordinary country road of waterbound macadam 
was maintained annually in first-class condition 
for between $300 and $500 per mile, while at the 
present time these same roads cost for upkeep 
between $1,200 and $1,500 per mile per year, 
which is a direct result of the change in the char- 
acter of traffic which has had to be met and is 
being met quite successfully, and people are gener- 
ally adapting themselves to these ever-changing 
conditions. I merely cite this to illustrate the 
point that it is not a question in this work of snow 
removal on many of the trunk lines of the eco- 
nomics of certain classes of transportation, but one 
for the official in charge of the road to master to 
the satisfaction of the people he is expected to 
serve by getting traffic through when called upon 
to do so; in other words, a plain case of fact versus 

theory. 
There is ample opportunity to study the eco- 

nomics of the work itself when the snow is removed 
from certain types of improved highways from 
year to year, for it can be safely said that the keep- 
ing of the surface free from snow is a great benefit 
to the road, allowing more uniformity in the action 
of-frost and other elements and tending to neu- 
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tralize their effects. We have concrete examples 
of this on some of the modern types of highway in 
our State, especially in the populated centers where 
the snow has been piled from the footwalks a 
considerable depth along the sides of the street 
and traffic has been permitted to cut a track through 
the center, which eventually wears down to the 
surface of the pavement, exposing a limited area 
to the action of traffic and the elements, leaving 
the sides protected. The.subgrade under the center 
of the pavement, therefore, thaws first and the sides 
are upheld by frozen earth. This condition either 
fractures the pavement or leaves it supported so 
that traffic will. It would be advisable under such 
circumstances, if the snow can not be removed 

entirely from these highways, to keep the center 
covered with snow of not too great a depth to 
seriously impede traffic, in order to protect the 
road until the snow on the whole surface melts 
away. This method has also proven good prac- 
tice along the unimproved highways, many of 
which carry sleighs and general team traffic prin- 
cipally, where it is not necessary or advisable to 
remove the snow down to the road surface, as will 

be explained later. 



ESSENTIALS IN REMOVAL WORK. 

There are two fundamentals in snow removal 
work that are essential to success, and these are 

preparedness and perseverance. Inspeaking of pre- 
paredness, one naturally thinks first of labor, equip- 
ment, organization, etc., but power to anticipate is 
of inestimable value and exemplifies the axiom that 
‘forewarned is forearmed.’’ This is made possible 
through the cooperation of the United States 
Weather Bureau Office in furnishing forecasts of 
approaching storms either by wire or mail, depend- 
ing upon the importance of the districts affected. 

Upon the first appearance of snow the work 
resolves itself into one of perseverance, fo it is only 
by fighting the succeeding storms that success can 
be attained. 

Next comes the material things, the most im- 
portant of which is organization and system in 
operation, for we may have a most excellent idea 
but if poorly executed it usually becomes lost in 
the maze of confusion. Pennsylvania has a colossal 
maintenance proposition in the care of over 10,000 
miles of all kinds of highways, improved and unim- 
proved, employing at certain periods of the season 
over 12,000 men, and was fortunate when called 
upon to keep the highways open to have a system 
of organization and management based on modern 
scientific business principles flexible and practicable 
enough to expand naturally and take over this 
added responsibility. 

SNOW FENCE MOST ECONOMICAL. 

Since the organization of the maintenance divi- 
sion of the Pennsylvania State Highway Depart- 
ment in 1913, composed of the assistant engineers, 
county superintendents, caretakers, laborers, etc., 
which has complete control of the snow-removal 
work under the direct supervision of the second 
deputy commissioner, studies have been made of 
snow conditions on the main trunk lines, and at a 
number of places it has been shown that the snow 
fence is the most economic plan, and considerable 
fence has been constructed and being put in place 
at the present time. A fair average price for the 
fence complete in place at the present time is 50 
cents per foot. The design is similar to the stand- 
ard used by the large railroad companies, consisting 
of eight hemlock boards 10 feet long 6 inches wide 
and 1 inch thick placed 6 inches apart and framed 
together with three braces of 2 by 4 hemlock, placed 
3 feet 9 inches apart from the center, to which is 
bolted at each brace and 9 inches from the top a 
2 by 4 support 6 feet 6 inches long. These sup- 
ports are bolted to hemlock stakes driven in the 
ground 15 inches, which are 2 feet 6 inches long 
and made of 2 by 3 inch material. The frame is 
held in place in front by additional stakes driven 
in the ground vertically, which are 2 feet 6 inches 
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long and also 2 by 3 material. There is approxi- 
mately 75 feet of lumber in each 10-foot section of 
fence. 

Just recently a case was brought to my attention 
where we were expending approximately $200 per 
year to open the drifts on a certain short, trouble- 
some section of highway in one of our northern 
counties, on which the placing of 350 feet of snow 
fence relieved us of further expenditures and pro- 
moted great local satisfaction. 

The important industrial position of the State of 
Pennsylvania has afforded an opportunity for prob- 
ably a keener appreciation of the volume and char- 
acter of present-day traffic than is probably the case 
in many of the States. These activities were car- 
ried on continuously through all seasons of the year, 
and means of communication and transportation had 
to be kept open for their use. Aside from the local 
demands last winter our State was called upon to 
keep the main trunk lines open for the use of the 
United States motor convoys operating betweén the 
central west and the seaboard. This route in this 
State extends from the Ohio State line via Beaver 
Falls, Pittsburgh, Greensburg, Bedford, McConnells- 
burg, Chambersburg, Gettysburg, and Littlestown to 
the Maryland State line, a distance of approximately 
225 miles. A more severe winter has not been re- 
corded in the history of the Weather Bureau in our 
State, and it is gratifying to know that in spite of 
such unusual conditions the State highway depart-’ 
ment was able to successfully cope with the situation. 

SYSTEM OF HANDLING WORK. 

The system of operation for handling this work, 
established and used by the State highway depart- 
ment, will be described briefly: Arrangements were 
made with the Weather Bureau office at Pittsburgh 
and weather forecasts wired both to the main office 
of the department at Harrisburg and the local desig- 
nated stations along the line of the important Goy- 
ernment motor convoy route. Upon receipt of this 
information instructions were sent to the various 
districts to organize men and equipment for action. 
Stationed at the larger towns along the line of the 
highway were motor trucks equipped with snow plow 
attachments, road machines, drags, shovels, etc. 

The patrol system of men who were employed regu- 
larly on the highway formed a nucleus to create the 
larger forces to handle the work. Hach caretaker or 
patrolman was assigned to a certain particular sec- 
tion with instructions to report conditions imme- 
diately to the district head or superintendent, who 
in turn either wired or phoned the main office at 

Harrisburg. If the conditions were abnormal, the 
superintendent of highways of the county communi- 
cated with the assistant engineer who arranged an 
immediate inspection and authorized such steps to 
be taken as were deemed necessary to expedite the 
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work. The first report of the local man was followed 
by a postal-card report form giving the details and 
addressed to the central office. This information 
was charted as soon as received and a bulletin main- 
tained at all times for general information. If the 
drifts were unusually deep and the road not opened 
within 24 hours headquarters was advised, which 
afforded an opportunity to keep in complete control 
of the entire work at all times. 
When one takes into consideration that a major 

portion of our State is mountainous and many sec- 
tions are in altitudes of between 2,000 and 3,000 
feet, in which there are stretches of highway many 
miles in length where there is not a sign of habita- 
tion for refuge or shelter, being entirely at the mercy 
of the winter elements, it would appear that what 
is possible of attainment in Pennsylvania under such 
conditions is true of most other States. 

Aside from the dearth of labor that was felt over 
the entire country at this time, there were sections 
where it was impossible to get labor of any character, 
and the mountains and villages for miles around had 
to be scoured for hands, who were transported by 
sleighs to the site of the work. 

FIRST WORK WAS BREAKING A TRACK. 

Work began when the heavy fall of snow came in 
the early part of December by breaking a track 
with road drags and small V-shaped plows drawn 
by teams. These were followed by road machines 
or motor trucks with plow attachments. Turnouts 
were made at convenient intervals, and as soon as 

possible thereafter the road was widened to a width 
of between 14 and 18 feet, depending upon the 
location. The entire travelable width of roadway 
was finally opened, in order that traffic would not 
cut through to the road surface during periods of 
freezing and thawing, as has already been mentioned. 

The snow at first was removed to within 3 inches 
of the road surface and what did not melt after- 
wards was removed entirely. 

I will qualify remarks just made by saying that 
these methods apply particularly to improved roads, 
for if traffic is permitted to track during periods of 
freezing and thawing on such highways the surface 
becomes affected to various degrees, depending on 
the type of the road. We have a number of miles 
of water-bound macadam roads with bituminous- 
surface treatments on the main trunk lines, and in 

order to preserve them during such periods it is 
essential to distribute the traffic. On the unim- 
proved roads the snow is not taken off entirely down 
to the surface, but several inches is left for the travel 
to pack, and as it softens more snow is dragged from 
the sides, in order to keep the surface comparatively 
smooth at all times. Rolling of snow is done on 
the lesser important lines, but this has not been 
very satisfactory on the roads where there is much 

motor traffic, on account of the rough condition 
that results when the surface becomes cut up. The 
snow being rolled and wet from time to time with 
sleet and rain storms becomes almost as hard as ice. 
However, there are a number of roads where the 
travel is light and used mostly by horse-drawn 
vehicles where this method will suffice. 

HANDLING THE HEAVY DRIFTS. 

There were heavy drifted conditions where there 
had to be special treatment. These were generally 
located in cuts where drifts were so deep and banks 
so high on either side that the snow had_ to be 
shoveled and hauled out. As soon as any portion 
of roadway was open shovelers followed cutting 
openings from the edge of the road to the side 
ditches at various points along the road, which 
assisted greatly in the protection and drainage of 

the surface. In addition to this, all side drainage 
and culverts were kept open and free of obstruction. 
This precautionary measure produced very good 
results, and when the snow passed away in the 
spring the general conditions were in better shape 
both as to drainage and surface than they had been at 
any previous time, in spite of the fact that the roads 
had suffered greater traffic and increased weight of 
loads than they had at any time in their history. 

Snows up to 12 inches in depth can be handled 
advantageously with road machines and from 12 to 
36 inches, if not too heavy, can be moved with 
motor trucks with plow attachments with excellent 
results. The truck is run along one side of the 
highway and back on the opposite side at the rate of 
about 4 miles per hour and carries a small crew of 
men with shovels that are used when the snow piles 
up in front of the blade, which it will do especially 
when the snow is wet. When there is a greater 
depth than 3 feet a large A-shaped plow is used. 
This implement is 30 inches high at the nose and 6 
feet at the back, with 20-foot legs, and 16 feet wide 
at the back, made of 24-inch oak plank and 4 by 4 
inch framing, held together with movable braces 
and drawn. by a heavy tractor, and it has proven a 
very economical and effective device. The movable 
braces are provided for the purpose of permitting 
vehicles to pass during the operation if it is neces- 
sary. The light tractors for this work do not hold 
the road and have been found unsatisfactory. 
Mechanical devices are preferable in the majority of 
cases, but if the drifting is a continuous performance 
in cuts, it resolves itself into a shoveling proposition. 

To keep the roads open under conditions similar 
to last winter, it costs from $50 to $200 per mile, 
depending upon the location and other conditions. 

IS PART OF MAINTENANCE WORK. 

In 1912, when our system of roads was taken over 
for maintenance, the highway laws with respect to 
keeping up the roads were not generally interpreted 
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to mean that snow should be removed, for it was an 
uncommon thing for the local road officials prior 
to this time to open the drifts. In many places 
the fences along the line of the highways were re- 
moved and the fields used until the snow passed 
away. If the thaws caused the fields to become 
soft, in which condition the traffic would do them 
considerable injury, some effort was made to make 
the roadway passable. This era quickly passed and 
with the changing and increased traffic the demands 
became great for an open highway the year around, 
and in 1913 this responsibility was assumed by the 
State highway department and practically all the 

main trunk lines were kept open from this time on. 
The records for the winter of 1917-18, which covered 
the period from December to March, show 22 snow- 
storms varying in depth up to 16 inches, with drifts 
ranging from 3 feet to 16 feet in depth, the general 
average being 4 to 6 feet. 

I firmly believe that where statutes permit, and 
if they do not the legislative bodies should pass 
enabling measures at once, it should be no longer 
an optional matter with the road officials in charge 
of our highways to prevent closing them by snows, 
for when we consider the enormous winter traffic on 
some of our roads, argument is futile. 

Maintenance of Sandy Roads As Developed 
by the Conditions Existing in Texas 

GEORGE A. DUREN, State Highway Engineer of Texas. 

N TEXAS the maintenance of sandy roads is our 
great problem, as it is no doubt a great prob- 
lem in the other States of the Union. We do 

not, however, recognize a road as being a sandy 
road as long as there is present even in a small 
degree a foreign substance that acts as a binder. 
Our greatest problem in Texas in the maintenance 
of sandy roads is involved in dealing with the 
vast areas of Texas where the soils are sands 
with a minimum amount of binder, where hereto- 
fore the most excellent roads were secured across 
the grass-grown plains by the simple expedient 
of marking out a path for travel by removing the 
occasional stones and tufts of grass. The automo- 
bile, by keeping to these ruts, found a hard, smooth, 

and durable roadway, but the same areas when the 
adjoining lands were plowed, or when the roadway 
was pulverized by use of plows and grading machines, 
were found soon to become sandbeds. Generally 
speaking, the problem of maintenance of sandy 
roads is a problem of construction, in which some 
other form of road is substituted for sandy road. 

TEXAS SANDY ROADS BUILDING. 

The State Highway Department of Texas has at 
present under way the construction of the following 
projects as a measure of hereafter maintaining what 
have been in the past extremely sandy roads: 
Brooks Co., State aid project No. 25, 10 miles, at cost of.........-..-.-.. 
Brooks Co., Federal aid project No. 2, 20 miles at cost of. 4 
Ward Co., State aid project No. 14, 10 miles at cost of. ... 
Ward Co., Federai aid project No. 5, 17.6 miles at cost of si 
Ector Co., Job number 136, 7 milesat cost Of- 3... .--2s+s2ece ss ceenece 
Crane Co., State Job No. 13, 1.5 miles at cost of...............22-.----0- 
Culberson Co., State project No. 29, 53.6 miles at cost of....-........-.. 
Culberson Co., Federal project No. 1, 50.4 miles at cost of............-.. 
Hudspeth Co., Job No. 321, repairing State Highway No.1, atcostof.. 8 
Nolan Co., State aid project No. 19, 9.6 miles, at cost of 5 
Nolan Co., Federal aid project No. 49, 13.7 miles at cost of.............. 66, 000 
Mitchell Co., State aid project No. 12, 10 miles at cost of.............:.. 49, 000 
Mitchell Co., Federal aid project No. 7, 7.5 miles at cost of.............. 40, 000 

In the above projects we are, after providing 
drainage openings and completing the grading of the 

road to desired cross section and profile, placing on 
it a road metal of good road building gravel or 
crushed stone. The projects mentioned above in 
Brooks, Ward, Ector, and Crane Counties are in 
areas where not only the traffic must be sustained 
by a road metal, but in order to prevent the sandy 
road from blowing away we are covering the shoul- 
ders and slopes with materials such as clay and 
caliche. The projects in Midland, Nolan, and Mitchell 
Counties differ from ordinary road construction in 
the fact that where the adjacent lands are under 
cultivation provision has to be made to prevent the 
roadways from becoming buried under accumulating 
sands blown from adjoining fields. 

Now, a general treatment in these sections is to 
elevate the roadway from 18 to 24 inches above the 
ground line in order that the crown of the road will 
be swept clear of sand by the wind, and the mainte- 
nance consists mainly in occasionally removing the 
sand that piles up on the leeward side of the road. 

WINDBREAKS FOR TEXAS ROADS. 

Some attempt has been made to protect the road- 
ways with windbreaks somewhat after the fashion 
of snow fences, but without any appreciable or 
marked results in Texas. The barb-wire fences 
on each side of the road frequently served as an 
excellent barrier of this kind, as a result of their 
catching and holding what we call “tumble weeds.” 
A wire fence frequently has the appearance of a 
dense, heavy hedge of shrubbery, which on close 
inspection proves to. be accumulations of these 
weeds blown against and entangled on the wires. 
During the rainy seasons many weeds grow to a 
large size with wide extending branches. After a 
long, dry spell the winds uproot the weeds from the 
soil and_blow them across the prairie. They are 



41 

circular in shape, and at a distance have the appear- 
ance of a sheep or a small-sized balloon. After 
becoming entangled in the wire fence, occasionally 
when the wind shifts they will move across the 
country in countless thousands and almost in a 
solid line, giving the appearance of a vast herd of 
buffalo. 

These weeds make an excellent sand arrester, 

but they are only temporary expedients. 

TREATMENTS OF SANDY ROADS. 

There are many different treatments of sand 
roads in Texas that should be mentioned; namely, 
in Jasper county pine needles are cheap and plenti- 
ful, and have been used to good advantage in mix- 
ing with the sand roads with excellent results. In 
Orange county sawdust is cheap and plentiful and 
has been used in a few places to fill bad chug holes 
and as a mud-hole filler with satisfactory results. In 
Navarro county cotton stalks have been used with 
some satisfaction in improving a bad sandy stretch 
of road near Chatfield, stalks being laid in a mat 
crossways of the road to a thickness of 6 inches 
and covered with a layer of sand. In the same way 
wheat and oat straw have been used with some im- 
provement in the traffic condition of a certain strip 
of the road near McKinney, Tex. 

As a general rule, the sandy areas of the State in 
which are found our most sandy roads are areas 
which are sparsely populated and, therefore, de- 
mands created by traffic are not excessive. The 
more fertile parts of the State, and, consequently, 
the most densely populated, are those sections where 
black waxy soil is found and those sections where 
the soil is a sandy loam. In the sandy-loam areas 
the soil is mixed with calcareous deposits or other 
form of binder, giving the soil stability and en- 
hancing its fertility. Occasionally in these areas 
the roads are quite sandy, but in general they are 
of a character generally described as top soils or 
sand clay. 

SAND IN GULF-COAST REGION. 

Along the Gulf coast of Mexico and paralleling it 
and extending back from it a distance of approxi- 
matley 150 miles we have sandy roads. These 
sands are fine grained and are, in fact, sea sands. 
They are different from the sands found in the 
famous sand clay roads of North and South Carolina. 
Our chief difficulty in the past in the construction of 
roads of this material was due to the failure to 
secure skilled engineering supervision to carry on 
the work. Close to the sea where material is mostly 
sandy silt I know of only one attempt that has been 
made to construct highways of any importance with 
this material as it stands, but in every other case 
construction was made with some other type of 
road-building material, such as gravel, shell, or some 
more superior type of road surfacing. 

There are some excellent natural highways along 
the water’s edge on Padre Island and other points 
along the Gulf beach. However, there is no traffic, 
for the reason that on account of many bays extend- 
ing mainland, it is not along the line of traffic. 
These sands, found in almost the entire stretch of 
the Gulf coast between high tide and low tide, 
make ideal automobile speedways. The virtue of 
this type of sandy road consists in the fact that the 
voids in the sand are filled with water and with salt 
cyrstals with considerable adhesive value, prevent- 
ing mechanical displacement of sand _ particles. 
The maintenance of these roads consists merely in a 
sufficient amount of dragging to eliminate small washes 
and depressions formed by incoming or receding 
tide water. Roads made of the same material 
become practically impassable when after becoming 
entirely dry, they are once disturbed or broken. 

We have some exceptions to this general rule, 
due to the presence of clay mixed in with the beach 
sand. Texas Federal aid project number 69 from 
Rockport to Corpus Christi is a project in which 
construction is performed with the use of beach 
sand or mud placed in the embankment in the usual 
way, and after shaping and grading some of the 
same material is placed wet on the surface in a thin 
layer and thoroughly dragged while wet. A hard, 
smooth and, satisfactory surface is secured, capable 
of sustaining a fairly heavy traffic. In dry weather 
this surface compares favorably with the best type 
of gravel road, and in wet weather is satisfactory in 
every respect, except that it becomes extremely 
slippery, the cure for which is a thin layer of mud 
shell used on the surface. 

A TYPE FOUND SATISFACTORY. 

Mr. R. H. Phillips, county engineer, has charge 
of this work, and is a warm advocate of the use of 
this type of construction. He explains that the 
county authorities found it necessary to construct 
some roads across some low salt flats, and since 
there was no other material available they con- 
structed the road out of this material and were 
amazed at the excellent results obtained. 

The northeast sections of the State consist of 
ferruginous sands which have considerable natural 
binding properties. Under light traffic they are 
quite satisfactory, since they are usually compacted 
by rain and traffic. The South Texas sands are of 
a calcareus nature, and although they have fairly 
good cementing quality under traffic they are quickly 
ground into a fine powder and extremely dusty roads 
are obtained. 

WEST TEXAS WIND-BLOWN SAND. 

In west Texas there is a large area of wind- 
blown sand, which is a very fine quartz sand of a 
reddish color and which supports little vegetation 



except shinnery. This shinnery is a form of oak 
bush only about 18 inches Ingh, which bears 
abundantly full-sized acorns. In the same area, 

that is, west Texas, the sand is usually interlaid 

by rather soft gyp rock broken into rather large 
pieces, and occasionally this gyp rock is found in 
pulverized condition, in which case we have a sand 
which is gypsum by nature, which under traffic 
becomes a dust. West Texas is subject to con- 
tinued dry spells to such an extent that methods 
of maintenance practiced successfully in other 
States do not prove effective. Approximately 80 
per cent of the hard-surfaced roads in the country 
near the coast are built with mud shell, so that 

this is an important road material in this section 
of the State. It compacts with a hard and im- 
pervious crust, and with proper maintenance in wet 
weather it is quite satisfactory, but under con- 
tinued dry weather or under heavy motor traffic it 
becomes quite dusty. It is the principal material 
in the coast country for road construction on these 
sandy areas. We are having good success in high- 
way construction through these sandy areas with 
the use of shell, on which shell a bituminous sur- 

face is applied. This combination makes satis- 
factory, economical road construction, the sand 
permitting good drainage and impervious bitu- 
minous surfacing preventing the shell from be- 
coming soft and rutted in wet weather. 

The Gulf coast sands are, generally speaking, soft 
sands; that is, when run between the fingers they 
do not give that sharp, gritty sensation. They are 
fine grained and round in shape, mixed with a pro- 
portion of silt. 

WHERE SAND-CLAY TYPE POSSIBLE. 

Leaving the coast and traveling inland the sands 
become coarser almost in proportion to their dis- 
tance from the coast, and at a distance of about 150 
miles from the coast the sands begin to merge into 
gravel. In the same area is located indurated sand- 
stone which includes almost every variety of indura- 
tion, and very often within the space of a few feet 
it may be found varying from the loose sands to a 
hard quartzite somewhat like the St. Peter’s sand- 
stone found in Indiana and Illinois, from which we 

derive our Standard Ottawa Sand. The grains, 
however, are slightly smaller in size, and some excel- 
lent sand-clay roads have been constructed with the 
use of them. Their qualities are perhaps exagger- 
ated to some extent by reason of the contrast 
between improved roads with their use and the 
unimproved roads common in this area. Within 
this belt we have an average rainfall of more than 
40 inches, which perhaps is the real reason that satis- 
factory results are obtained. I am of the opinion 
that for sand-clay roads to be successful it requires 
approximately 40 inches average rainfall in a year, 
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unless the clay is of an exceptionally good binding 
iron oxide variety. 

South of San Antonio, where the average rainfall 
is between 20 and 30 inches, and where 90 per cent 
is in winter, road construction is rather difficult, 

and is rendered still more difficult by reason of the 
calcareous nature of the sand and its tendency to 
become a powder. These sands are soft sands and 
can not be satisfactorily worked into sand-clay 
roads. Road construction, therefore, must neces- 

sarily be that of resurfacing with some other mate- 
rial, such as ‘gravel or crushed stone. These are 
white sands supporting little vegetation except live 
oak, which occurs occasionally in protected spots 
in groups of several trees called “live-oak mots.” 

HIGH-GRADE ROADS TO BE BUILT. 

The State of Texas has ample wealth and vast 
resources, and we now have the opportunity to avail 
ourselves of the services of our returning soldiers 
to relieve the shortage of skilled labor. Under these 
conditions it must necessarily follow, I think, that 
a great road-building campaign will follow, and our | 
sandy roads will be improved in a similar manner 
to those improved by El Paso County. El Paso is 
our most westerly county, and one where sandy 
roads and low rainfall exist. They improve their 
highways by the construction of concrete roads and 
Warrenhite roads. Their roads cost between $20,000 

and $30,000 per mile, and are equal in quality to the 
best types of street paving. Texas is financially 
able, and we are disposed to improve our sandy 
roads so that hereafter they will be maintained not 
as sandy roads but as concrete roads, brick roads, 
asphaltic concrete roads, and the like. 

PROPOSED ROAD PROGRAM. 

Judge T. E. Patterson, chairman of the Georgia 
State highway department, has put before the 
special highway commission of the legislature a 
comprehensive plan to secure adequate roads in 
that State. It is in the form of an amendment to 
the constitution. It provides a State highway 
system to be constructed and maintained by the 
State; the Illinois plan of specifically specifying 
the road routes of the State system, which will 
connect all county seat towns and cities by hard 
surfaced roads; the creation of a State highway 
commission, appointed by the governor, to consist 
of a member from each congressional district; a 
bond issue of $40,000,000, secured by the motor 
taxes under an amortization plan, work on the 
roads to be let by contract, to start simultaneously 
in each of the 12 congressional districts and to be 
completed within five years; the counties to be 
left as they are now, with their convict forces to 
maintain county roads, 



Unit Price and Cost-Plus System 
of Contracts for Public Work 

ALEXANDER W. GRAHAM, State Highway Engineer of Missouri. 

always will be the engineer’s main problem. 
The purchaser demands high-grade design 

and construction, but he does not want to pay one 
cent more than is absolutely necessary. The 
purchaser also demands that the cost of the con- 
struction be known in advance. Very often the 
engineer is told that a certain amount of money is 
available for this 01 that piece of construction and is 
instructed to proceed without delay. 

If the engineer is confronted with the limited- 
funds problem he will naturally turn to the unit 
price contract, as he knows the number of units to 
construct, and if he secures a proposal whose unit 
prices are not above the estimate he naturally feels 
that the work will be done for the available funds. 
At this point the old standard clause, which we all 

Ts COST of construction always has been and 

insert in our specifications, which states that the. 
contract be let to the lowest and best responsible 
bidder, etc., presents itself. 

A GUESS PROPOSITION. 

Under the system of competitive bidding, contract- 
ing is a guess proposition. There is nothing to 
prevent persons without experience or organization, 
but who can secure financial backing, from sub- 
mitting bids much lower than those submitted by 
reputable contractois, and in a number of cases the 
lowest bid will be one that is below the actual cost 
of the work. Now enters the clause in our specifica- 
tions relative to the lowest and best bidder. How 
many of you have ever been able to convince the 
purchaser that the lowest bid was not the best? 
Invariably the purchaser takes the position that, as 
the contractor has furnished a gilt-edge bond, and 
that competent inspection has been provided for, 
why is it necessary to pay more for the work? 

The engineer knows that an inexperienced con- 
tractor can not and will not do the work as well as 
an experienced man would, and yet the purchaser, 
very often not familiar with construction work, is 
hard to convince that he will get value received by 
paying more than the lowest bid entails. - 

It is human nature to think that the other 
fellow’s game is much easier than the one in which 
we are engaged. Therefore at practically every 
letting there will be found at least one bidder who is 
bidding for the first time, taking for granted that 
the reports that he has heard concerning the enorm- 
ous profits to be derived from the work proposed are 
true. He is willing to be contented with small 
profit, or none at all, in order to learn the business 
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and is certain that the reason for his bid being so 
much lower than any other is that the other fellow 
is expecting enormous profit. The engineer knows, 
however, that with an inexperienced contractor he 
can not get the class of work he desires, no matter 
how many competent inspectors are employed. 
As soon as the work gets well under way the con- 
tractor begins to realize that he is bound to lose 
money, and then comes the “battle royal.” Every 
clause in the specifications is scrutinized and every. 
contention possible is raised. The invariable result 
is a spirit of getting as good work as possible, get 
through, and forget it. 

To approve a bid other than the lowest is more 
difficult on public work than on work being done for 
private interests. We all know how reasonable and 
fair the public is to its officials(?). If a contract 
is let to any other than the lowest bidder the public 
knows that something is wrong—some one is getting 
something he is not entitled to. 

“LIQUIDATED DAMAGES.”’ 

When a contract is let to an inexperienced con- 
tractor, the usual result is that he fails to complete 
the work within the specified time limit. Now 
comes our old friend, ‘liquidated damages.” We 



all camouflage by stating that the sum mentioned 
in the specifications is not to be construed as meaning 
a penalty but as liquidated damages. How many 
of you have ever seen this clause enforced? We 
all know that during the time the work is being done 
that one can always find countless reasons why the 
work was delayed. No matter who was to blame, 
the average man is willing to believe the contrac- 
tor’s statement concerning the causes for the delay. 
Attorneys seem to disagree as to whether you can 
compel a contractor to pay a sum of money for not 
completing a piece of work within the time specified. 
The courts are not inclined to look with favor upon 
fixing a penalty for nonperformance. The use of the 
words “liquidated damages”? does not remove the 
difficulty; if the court thinks that in fact the sum 
stated (or any provision named) is in effect a penalty, 
it will refuse to sustain it. 

There are two cases where “‘liquidated damages ”’ 
seem to meet the approval of the courts. First, 
where the parties to a contract have in advance 
computed, ascertained, and agreed upon a sum as 
‘liquidated damages.”’ Second, where the amount 
of damage can not be definitely determined and a 
sum is fixed and stated as “liquidated damages.” 
In this second case, however, the sum so: fixed must 

appear to the court to be reasonable; otherwise the 
court will regard it as a penalty. The question in 
my mind, then, is how to arrive at the amount of 
thedamage. To me it is rather intangible, especially 
so in highway work. We know that if the road 
is not finished that it is more or less of a damage to 
the public, but how much is the damage? You 
may suggest that the engineer compute the damage, 
state the amount in the specifications, and when the 
contract is awarded the signing of the contract 
settles the question. But does it settle the ques- 
tion? In construction contracts where blank forms 
are provided for a number of bidders, it can hardly 
be maintained that the parties have beforehand 
computed and ascertained the damage. Does it 
not more often mean that the contractor has en- 
tered into the agreement, ‘‘for better or for worse,”’ 
trusting that he will be able to finish the work on 
time, and if not, expecting to have reasons to show 
that the time should be extended, or be able to 
prove that the amount stipulated is excessive and 
should be construed as a penalty? It is noticeable 
that this problem will generally occur when the 
contract has been let to inexperienced or irre- 
sponsible contractors, and this again emphasizes 
the fact that more attention should be given to the 
award of the contract. If the contract has been 
awarded to a reputable contractor, 90 per cent of 
the difficulties have been eliminated, because the 
contractor knows what to do and how to do it. He 
knows that the sooner he can complete the work 
the more profit he can expect, besides gaining a 
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reputation which will be valuable in the future. 
Again, we all know how much easier it is to adjust 
differences of opinion regarding the specifications 
if the work is going along nicely and every one 
satisfied with the class and progress of the work. 

.COST-PLUS FORM OF CONTRACT. 

Having given you my ideas concerning the unit- 
price form of contract, I will now attempt to discuss 
a form of contract which seems to be considered by 
some authorities as the panacea for all construction 
ils, which is the cost-plus form of contract. 

One of the principal arguments used in favor of 
this form of contract is that the purchaser assumes 
the risks which are thrown on the contractor by the 
unit-price form of contract. It would seem, then, 
that the inexperienced contractor is eliminated. 
It gives the purchaser the power to select the con- 
tractor on the basis of past efficiency, and to leave 
to him the carrying out of the work just as its 
design is left to the engineer. It is claimed that 
this can be safely done in spite of the percentage 
form of contract, because, should the contractor 
fail in point of cost, time, or quality to meet the 
requirements of the work, he would injure his 
reputation and diminish his changes of obtaining 
future business and his ability to secure higher 
returns. From the above we may assume that 
contractors will be compelled to apply for work 
in much the same manner that engineers apply for 
positions. Going a step further we may expect 
agencies to come into existence whose work will be 
to list and classify contractors in order that it may 
be possible to secure the proper type of contractor 
for the work contemplated. 

Just why it is assumed that a contractor will take 
more interest in the work, perfect a more efficient 
organization, and do the work for a smaller cost if 
the purchaser and not himself pays the bills, is 
dificult for me to understand. I remember one 
cost-plus job, on which I happened to be a member 
of the engineering staff, the contract of which pro- 
vided that the contractor furnish certain power 
equipment, the cost of maintenance being borne by 
the purchaser. Shortly after the work started it 
seemed that every boiler of the work had flue 
trouble, which spread over the work until everything 
and everybody seemed to be afflicted with the 

es DEPENDENCE ON CONTRACTOR. 
I am convinced that, for this type of contract to 

be successful, the purchaser must select a con- 
tractor in whom he can place perfect confidence 
and turn the job over to him. If the purchaser is 
doubtful as to whether he is being treated fairly 
and places a representative on the work to advise 
him concerning the expenditures of the contractor, 
endless friction will result. It might be suggested 
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that the engineer in charge of the work be given the 
authority to act in this capacity, but I am not 
inclined to think this feasible. The engineer 
might act as auditor and be in position to say that 
the expenditures claimed were correct, but to give 
him the authority to say that whether or not the 
contractor shall make certain expenditures, or to 
pass on the question as to the number and salaries 
of employees, etc., is wrong. It is rather unusual 
to find two men whose ideas coincide in regard to 
the handling of construction work. Therefore, I 
say again, that the contractor must be given full 
authority to act as he deems best. 

Now, we are confronted with the same problem 
as in the unit price form of contract which is the 
problem of knowing whether you have selected a 
contractor in whom you can place implicit confi- 
dence. I may have the wrong idea concerning 
human nature, but I am inclined to the belief that 
the average man puts forth his best efforts when 
the efforts affect his pocketbook. It is claimed 
that the contractor will use every effort to keep the 
cost down in order that he may build up a reputa- 
tion which will enable him to secure further business. 

8 

Utilizing More Mechanical Devices in 

This may be true if inexperienced or irresponsible 
contractors are employed on this form of contract 
that some one will have to pay the cost. 

Permit me again to say that the solution of con- 
tract trouble lies primarily in the selection of the 
contractor. I am certain that if funds are available 
to allow a cost which will give a responsible con- 
tractor a fair return, and if our laws will permit 
public officials to select the contractor, I would be 
willing to accept either type of contract. I feel, 
however, that before public sentiment will favor 
public officials being given the authority to select 
the contractor, that an educational campaign will 
need to be conducted. At the present time it will 
be charged that this system invites various abuses 
and we know there are many legal difficulties in the 
way of adopting such a system on public work, 
besides the great political difficulty of obtaining as 
good management by Government bodies which 
supervise construction work as there is by private 
ownership; and until the public has been educated 
as to the value of this form of contract and is willing 
to put such responsibility on its officials, ‘excuse me.” 

Highway Construction and Maintenance 
FRANK F. ROGERS, State Highway Commissioner of Michigan. 

road construction has advanced to such 
high figures that in many localities it has 

been a question of attempting to save in the cost of 
labor or practically discontinue road building. In 
Michigan the sentiment for good roads is so great 
that it would have been impossible for the State 
highway commissioner to stop  road_ building 
entirely during the war period, even if he had 
attempted to do so. In fact there never was so 
much money available for road-building purposes in 
Michigan as during the past year. 

During the fiscal year ended June 30, 1918, only 
783 miles of State reward roads were approved, 
showing a slow-down over the previous year of 
approximately 25 per cent. However, the first 
five months of the present fiscal year ending Novem- 
ber 30 shows a total of 560 miles of road accepted, as 
compared with 391 miles during the same period of 
1917 or a 43 per cent increase over the previous year, 
in spite of all the war-time handicaps. 

Indeed some peculiar economic conditions have 
manifested themselves. In most localities in Michi- 
gan there was a surplus of team labor and a great 
dearth of manual labor. In one county the com- 
missioners reported more available labor than dur- 

4 hae COST of materials and labor entering into ing any of the past three years. This was attributed 
to the fact that many retired farmers who heretofore 
had ample incomes from their farms, now, due to the 
high cost of living, found it necessary to supplement 
their farm incomes with more or less manual labor. 
These men were all past middle-age and the induce- 
ment of very high wages for manual labor, from 35 to 
50 cents an hour, doubtless had some influence in 
inducing them to become day laborers. 

I do not know that anything new or startling has 
been used in Michigan by way of labor-saving 
mechanical devices but a few things are worthy of 
note. 

TRACTOR IN GRADING AND DITCHING. 

In grading operations tractors have largely super- 
seded horsepower. Tractors were not only used for 
hauling blade graders but ditching has been success- 
fully done with the Ford tractor and flat board 
scrapers. A scraper was hitched to each end of the 
tractor, which has a very short wheel base. The 
tractor then was moved across the road alternately 
forward and backward, but with a slight angle to the 
center line of the road so as to ‘‘cut over” the width 
of the scraper with each move. As the tractor moves 
ahead the scraper hitched to the rear end draws a full 
load up onto the road grade while the scraper hitched 
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to the front end is backed to the ditch and vice versa. 
This way of using the tractor is said to be much more 
rapid than the work of two teams. 

Grading has also been done with the same type of 
scraper by using a small gasoline reversible hoist 
placed on a truck stationed in the center of the road 
grade. A scraper was hitched to each end of the 
cable, the center of which was wound on the drum so 
that as one scraper was drawn out of the ditch with 
a full load the other was released and backed to the ~ 

ditch and vice versa. This method of grading has 
also been quite satisfactory. 

Steam shovels have been used quite extensively in 

road grading, not only where the excavation is heavy 
but sometimes on rather light work where not more 
than a foot or even less had to be scalped off from 
the old grade. 

DELIVERY BY MECHANICAL POWER. 

Mechanical power for delivering materials to the 
roads has been used quite extensively and- ranges 
from the motor truck to the industrial railway. In 
fact it may be said that mechanical hauling has very 
largely displaced team hauling on Michigan roads. I 
have in mind one case where a motor truck is making 
five trips with three yard loads of gravel on a haul so 
long that teams working on the same job make only 
two trips with two-yard loads, the truck delivering 
15 yards as compared with four yards for each team. 
It should be remembered, however, that truck 

hauling is not a success on heavy grades nor in loose 
sand or deep mud. 

The industrial railway has been used very success- 
fully on long hauls and on light grades. Wayne 
County and Delta County and some contractors 
have used the industrial railway with much success. 

Mr. L. E. Adams, county highway engineer of 
Alger County, Munising, Mich., reports: “‘We have 
been using the motor truck for the transportation of 
materials along the highway in the construction of 
macadam roads for the past four years and find a 
great saving in cost over team labor. The cost of 
truck hauling is less than one-half the cost of team 
hauling. We like the 4-wheel drive truck for 
iPaaane earth and gravel roads and for general 
maintenance work. The heavy 5-ton aah are 
used only on construction work, for they move 
much slower than the lighter truck.’’ 

Mr. K. I. Sawyer, county road engineer of 
Marquette County, Ishpeming, Mich., reports: ‘Our 
road grading has been done the past season using a 
Fordson tractor to haul the road machinery. This 
substituted one man and the machine for two or 
three teams. It is impossible to make a cut equiv- 
alent to three teams, or for that matter hardly 
equivalent to what two teams would do, but the 
speed of the work is such that by making lighter 
cuts and more of them work equivalent to a three- 
team grader outfit has been accomplished. 

‘One of our drag men also uses a Fordson tractor 
in his dragging operations. I am not satisfied as 
to the advisability of this, for where there is a crust 
on the road, as in sand-clay construction, the 
question arises as to whether the lugs on the wheels 
do not do as much damage as the dragging does 
good. 

CUTTING DOWN COST BY MACHINERY. 

“The county operates one surfacing truck which 
is driven by the maintenance superintendent. 
This enables him to cover all his work and at the 
same time deliver the necessary supplies and small 
equipment from our warehouse to the various main- 
tenance and construétion jobs. 

“Tn our surfacing operations in 1916 we éapibees 
17 men and 5 teams, including roller men, foreman, 
and cook. The past year we employed a maximum 
force of eight men, including foreman and roller 
men, and one team and laid approximately double 
the amount of stone on longer hauls. 

“The machinery used on this job was one hand 
pump; a 6-horsepower Fairbanks gas engine; a 
250-gallon Morse centrifugal pump, both mounted 
on one set,of skids and belt connected. The same 
apparatus was used for pumping water for sprinklers 
and pumping bitumen from tank cars into the 
tank wagons. A motor truck also was substituted 
for four teams. An endless belt conveyor of the 
erain type without buckets was used for unloading 
the stone cars. This took the place of six men while 
the spreading apparatus on the truck cut down the 
necessary spreading crew. The roller crew remained 
the same, but because of better watering conditions 
one sprinkler with a team proved all that was 
necessary except on long hauls or in exceedingly 
dry weather. When water had to be pumped by 
hand two teams and two extra men were required 
for the same work. I might add that we resorted 
to winter hauling on a considerable portion of our 
gravel surfacing work in order to cut down the cost, 
and I am nearly convinced that winter hauling with 
team and spreader will compare favorably with 
motor-truck hauling in summer.” 

EFFICIENT CONSTRUCTION PLANT. 

The R. D. Baker Co., of Detroit, on the North 
Saginaw Road in Genesee County, in laying 103 
miles of 18-foot reinforced concrete on a 30-foot 
roadbed, costing $270,000, developed a construc- 
tion plant where the aggregates were dumped from 
cars and motor trucks into a power loader, elevated 
to storage bins, loaded into 14-cubic-yard dump 
cars, hauled in trains on a portable 30-inch gauge 
track by a motor engine to the concrete mixer, 
where the cars were hauled up an incline track by 
cable and the aggregates dumped into a segmental 
revolving drum, each segment containing one 
“charge” of coarse aggregate and one “charge” 
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of fine aggregate, which was automatically meas- 
ured and dumped into the charging hopper of the 
mixer. The Portland cement in bulk was loaded 
into a covered car, transported and elevated in the 
same way, from which it was measured in a swing- 
ing dump box and dumped into the charging hopper 
immediately following the aggregate. 

This plant reduced labor to a minimum and 
made it easier, while the aggregates were kept 
clean and the subgrade perfectly maintained. 

C. F. Winkler, county road engineer of Gogebic 
County, writing regarding road maintenance, says: 
“The past summer I had built two sets of car 
camps on wheels, two camps in a unit, a cook and 
sleeping camp. These, with two tractors, have 
maintained our road from Bessemer to the Iron 
County line, a distance of approximately 70 miles, 
as never before and at a saving of the cost of the 
tractors. In other words, I figure one summer’s 

work will pay for the tractors. 
“The camp car is, as all know, no innovation, 

but with tractors a move can be made every day, 
if necessary, thus keeping the crew within easy 
working distance of the job; hence the economy of 
this plan.” 

A NOVEL CONCRETE ROLLER. 

J. W. White, county highway engineer of Monroe 
County, Monroe, Mich., reports the use of a novel 
concrete roller as follows: 

“Our first concrete roller was a small one made of 
2-inch plank 3 feet in diameter and 154 feet long 
and weighed 2,200 pounds. ‘This roller had a tend- 
ency to make the concrete wavy, which was attrib- 
uted to the small diameter, so we had a larger one 
constructed with a diameter of 5 feet and weighing 
only 2,000 pounds. The surface of both rollers was 
concave so as to give the required crown to the 
roadbed. 
“We find that rolling compresses a 5-inch slab 

of concrete between a quarter and three-eighths of 
an inch. We have rolled 10 miles during the 
season just closed, and if the above statement is 
correct on the basis of one-fourth inch compression, 
we have squeezed 657 cubic yards of voids and water 
out of the 5-inchslab. This statement sounds rather 
large, but seems to be backed by facts. 

“The larger roller is made of steel and cost a 
little over $400. It has not added one dollar ‘to 
the construction cost of the road other than the 
initial cost of the roller, and our experience would 
indicate that one roller could be depended upon 
to roll several hundred miles of concrete without 
wearing out. 

“The surface of the rolled slab is as true as the 
average concrete road surface. The roller picks up 
the mortar just enough to leave a pebbled effect, 
which forms an ideal base for the asphalt top. 

‘each at $3. 

“Tn the finishing operation we have a templet 
which rides on the forms and is dragged ahead by 
the mixer. When 15 or 20 feet of concrete have 
been spread the roller is rolled back and forth an 
average of three times. 

“The size of the roller gives it the appearance of 
being very cumbersome but it is easily rolled by 
hand by the two men whose duty it has been to 
put the finishing touch on the slab. 
‘We have constructed approximately 40 miles of 

concrete road in Monroe County in the last three 
years and until we hit on the idea of rolling to get 
a well compacted concrete our work was in spots 
very unsatisfactory.” 

GRAVEL BY SLUICING AND WASHING. 

Alex. McKay, county road engineer of Calhoun 
County, explains a method of obtaining road gravel 
by sluicmg and washing as follows: 

‘“The washing plant is now at its fourth location. 
I have no definite data regarding the first two sets, 
as to amount of material moved to secure the gravel. 
On the first location we were able to secure an 
average of 100 yards per day for most of the time, 
but the later sets have been in more difficult situ- 
ations. 

‘At the third set north of Bedford, work began 
March 19, 1918, and ended August 31, 1918. The 
prospect was so poor that we located at that point 
only after every other prospect had been investigated 
and we had spent over $100 digging into every hill 

and running down many reports withm a radius 
of three miles. The pit was cross-sectioned before 
and after working, thus the figures as to yardage 
moved are quite accurate. All the gravel was 
hauled by the yard so we have another check on 
the total amount of material secured. 

“The largest day’s run was 44 yards and the 
smallest 15 yards. Men employed were: Foreman 
at $5, engineer at $3.50, hoseman and general helper 

About 28 gallons of kerosene were 
used each day in two engines. A 15 horsepower 
engine ran a 3-inch centrifugal pump, giving approxi- 
mately 250 gallons per minute at about 20 pound 
pressure at the nozzle through 500 feet of 6-inch 
spiral pipe. A 6 horsepower engine was used to 
run a revolving screen and elevator. <A bar ‘grisley’ 
on top of bins removed oversize stone. Water was 
secured from a nearby creek. Our fine screen was 
a square mesh of +45-inch opening, but there was very 
little fine sand carried over. 

Total days worked, 10 hours each..........-...-.-... 13] 

lotaleyards Pravel secured st. . 02 eee ae nee om 3, 200 

AV erage dallyoyardage. ot ans Ut. Giaes we Sabet Oe 25 
Average daily cost of operations. ..........--.---.-. $19. 16 

TOLL COBL ON OPeraviOl secre > ttl en oy Je las a3 20 $2,511. 81 

Total yerds moved front pte.) oes ha So ee 2 10, 500 
Averageopeti per yard iil Dilless awe. 9 2) aoe ye $0. 78 



‘After getting all the available gravel in that 
location we moved the plant to the fourth or its 
present location, 14 miles farther from the road. 
This pit was much more stoney and required an 
additional man to fork stone away from the sluices. 
This pit had been worked two years before and 
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abandoned on account of the large amount of over- 
size stone and number of sand packets. 

Total cost-of Movine rans. oes cy, SARs ae es eee $162. 00 

In operation from September 6 to November 15, total 
number of days worked, 10 hours each...........- 56 

Total yardave-secured 52... 555-248 kee ane ees 2,036 
Averave'cost periday.ss. -. aoe eee ee ee $21. 00 

Average yardage’per day 2.1) cere wet co eee ees sere 36 

Average cost per yard in bins 3-2 -e eee aie $0. 59 

“Tt will be noted that no depreciation of machin- 

ery is figured. The total plant cost is around $2,500. 
Our experience with washing gravel has been that 
we can work over a large amount of poor material 
and secure a good road building metal at reasonable 
cost. We can not compete with good pits located 
advantageously with this small portable outfit, 
unless due credit is given for the excellence of the 
material thus obtained.” 

I regret that lack of time has made it impossible 
for me to go into this subject more thoroughly for 
I have found it very interesting, although I pre- 
sume that reports from other States as to mechanical 
devices used would be fully as interesting as any- 
thing I have been able to offer. 

NEW JERSEY 1919 PROGRAM. 

The State highway department of New Jersey 
plans to build this year about 50 miles of the State 
highway system, at a total cost of about $1,980,851. 
The program adopted last July for this year’s work 
was for the expenditure of $2,341,325, but it has 

been necessary to cut down the planned construc- 
tion by the elimination of three sections because not 
over $2,000,000 is available. 

In the work convicts will be used for a part of the 
roads. Prisoners from the State reformatory will 
be used to complete the road between Menlo Park 
and Rahway, while from the State prison labor will 
do the construction work on two other sections. 
Altogether about 75 from the reformatory and 225 
convicts from the State prison will be employed. 

MADE NAME OF AMERICAN SYMBOL 
OF COURAGE AND FORTITUDE. 

Lieut. Harris E. Petree, a stenographer in the 
Bureau of Public Roads from June, 1915, to June 9, 

1917, when he enlisted in the aviation service, was 
killed September 26, 1918, in combat with seven 
enemy scout planes behind the German lines. De- 
tails of his death, which have been received, te all 

story of remarkable courage. There is no brighter 
page than his in the history of the heroism shown 
in the American Expeditionary Forces. 

Letters to his father, Frank Petree, of Oregon, 
Mo., from the commander of his squadron and from 
the Red Cross give details of his bravery. Lieut. 
Petree was at first reported missing in action. 
Lieut. Edw. J. O’Connor, commanding the 139th 
Aero Squadron, wrote December 23: 

‘“Your son was last seen circling the aerodrome 
gaining altitude preparatory to joining a patrol of 
about 10 other machines. On this date we lost 
two other pilots from this patrol, who were forced 
to land behind the German lines and were made 
prisoners, and who have since returned to the 
squadron. They brought information from Ger- 
man sources that your son was brought down and 
was dead when found, with several bullet holes in 
his body, one of which had lodged in his head, un- 
doubtedly causing instant death in mid-air, as the 
German report states further he came to earth with 
motor full on and the machine landed nose first. 

“Lieut. Petree was a man loved by his brother 
officers and the enlisted men in the organization; 
very conscientious, he never failed to respond to 
the call of duty; he was an excellent pilot, and had 
he been spared I am sure he would have been one 
of our most successful aviators, and the final Ger- 
man reports indicate he did not die without a 
struggle, but on the other hand fought his adver- 
sarles to the last. 

“Tt is some consolation to a parent to know that 
such a son willingly and unselfishly pursued his 
ideals to the hazardous extent necessary of a pur- 
suit pilot, and gave his all to our country and its 
great cause.” 

The Director of the Bureau of Communications 
of the Red Cross, W. R. Castle, jr., wrote January 22: 

‘“We are sending you some details of your son’s 
death, and we can only tell you how proud we are 
to have the honor of being the bearers of such 
tidings. Our Paris office has cabled us, under date 
of January 18: 

“Aviator Merrian Cooper, with assist- 
ance of the Red Cross, visited the region 
and reports the following: Lieut. Harris 
EK. Petree, Pilot, 139th Aero Squadron, was 
killed September 26. He is buried in 
Cemetery de Lut, southeast}iLonguyon. 
He was killed in a combat of one hour 
against seven enemy scout planes. He 
had several opportunities to escape but 
returned again and again. Is hero of the 
village, made the name of American sym- 
bol of courage and fortitude.’ 

“Among all the accounts of the bravery of our 
young aviators which have come to us, this is the 
most glorious, and to you, who have paid the price 
of the sacrifice, we pay all honor.” 
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Preparation for the Reconstruction 
Period Following the End of the War 

S. E. BRADT, Superintendent of Highways, Illinois. 

T THE time this topic was assigned to me 
after-war conditions were largely a matter 
of speculation and even to-day with the 
war won. there is still but little indication 

of what those conditions are to be. For the pur- 
pose of reaching a fair conclusion as to these prob- 
lems we have consulted the heads of economic 
departments of at least 10 of the universities of this 
country, and also the State and Federal depart- 
ments of labor. In addition to this we have had 
access to the reports of the leading statistical 
organizations, as well as to the magazine writers 
of this country and of England. : 

In the war just closed the men actually engaged 
are counted by the millions as compared to hundreds 
of thousands in any previous war. Money has been 
expended by the hundred billions as compared to 
the hundred millions heretofore. The disturbance 
of normal conditions has been in proportion to the 
men and money involved. Hence the task of read- 
justment is correspondingly greater than that follow- 
ing previous wars. 
We mobilized in the United States for the Army 

and Navy approximately 4,500,000 men. It has 
been estimated that it has required 4 civilians to 
each man in the army to provide food, clothing, 
and other war necessities, which would mean 
approximately 18,000,000 men in war work. Of 
the above number probably 3,000,000 of civilians 
are employed in war industries, the necessity for 
which ceased with the signing of the armistice. 
These men will be released from their present em- 
ployment as rapidly as contracts can be legitimately 
canceled, and the war industries closed down. 
Adding to this 3,000,000 civilians approximately 
3,000,000 soldiers and sailors, shortly to be released, 
we have a total of 6,000,000 people who must be 
returned to their old places or be given new ones. 
Those returning to their old places in many instances 
will displace others now filling them. The reabsorp- 
tion of this vast number of men into our industrial 
life is the main problem that now confronts this 
Nation. 

LABOR AND THE WAGE PROBLEM. 

The two phases of this problem that more directly 
concern those in charge of highway work are: 

1. Its probable influence upon wages. 
2. Our duty to assist in this crisis through the 

employment of labor. 
This condition of labor seeking employment un- 

doubtedly presages among other things a readjust- 
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ment of the wage scale. Indications are that this 
readjustment will be very gradual and that we may 
not for many years, if at all, reach the pre-war 
schedule. While the conditions following the Civil 
War may not be any guide in the present situation, 
yet it is of interest to know that wages from 1865 
to 1870 made a gradual increase, while at the same 
time commodity prices gradually decreased. Wages 
are so much higher now than at the close of the 
Civil War and unemployment likely to be so much 
greater, that we do not look for a similar increase. 
On the other hand, while commodities are higher 
yet we must remember that we are now subject to 
a measure of government price control; and what 
is of greater import the war area is so much larger, 
involving a world shortage of foodstuffs, that very 
little if any decline can be expected until another 
harvest at least. 

With this situation confronting us shall we assume 
the attitude of holding our money awaiting a con- 
siderable decline in prices of labor and material, 01 
shall we proceed to carry on a moderate amount of 
work with the idea of giving relief to our citizens, 
both through the improvement of the roads and the 
employment of those released from war work ? 
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WAGE COST SHOULD NOT STOP WORK. 

Personally, I am of the opinion that the immedi- 
ate economic value of highway improvement is so 
great that we can afford to carry on this class of 
work, so long as its cost is not out of line with the 
cost of labor and commodities at the time the work 
is done. While the cost of improving the roads 
may have increased from 60 per cent to 75 per cent, 
the value of the commodities being hauled over the 
roads has in many instances increased over 100 per 
cent. The farmer can afford to give the same num- 
ber of bushels of wheat for the improvement of 
roads over which to market his crops when wheat 
is worth $2 per bushel as he could when wheat was 
worth $1 per bushel. Likewise, the owner of an 
automobile or motor truck can afford to pay a 
higher price now for a 365-day road when gasoline 
and tires and repairs are high than he could a few 
years ago when these automobile essentials were 
much lower. The fact is that the cost of roads 
to-day, measured not by dollars but by the things 
we produce on our farms and in our factories and 
the selling price of labor, is no greater to-day than 
it was three years ago. 

PUBLIC WORK SHOULD BE RUSHED. 

Again, from the standpoint of assisting in the 
employment of labor during this crisis, it 1s un- 
doubtedly the duty of the State to do what it can 
to tide over this period of uncertainty and unrest. 
This problem of the unemployed is not alone the 
problem of the United States; it is the problem of 
every country that has been involved in this world- 
wide war. Right Hon. Arthur Henderson, member 
of Parliament, says: ‘“‘Many urgently needed public 
works will have to be taken instantly in hand by 
the Government, such as the building of houses, 
the making and improving of roads, railroads, 
canals, and the reclamation of land.” Prof. Harold 
C. Moulton, of the United States War Labor Poli- 
cies Board, says that all public and semipublic 
works which have been held up by the war, or for 
which a need has become apparent since the war 
began, should be pushed now with the greatest 
possible speed to reduce unemployment to the mini- 
mum. He refers especially to the improvement of 
roads by State governments and to the resumption 
of street and public utility improvements by munici- 
palities. 

President Wilson, in a recent letter, addressed to 
Secretary of Agriculture Houston, urges that the 
Government resume in full measure the highway 
construction operations under the Federal-aid road 
act, and to do so as speedily as possible. Further, 
that additional appropriations be made available in 
order that this work may be extended. It would 
then be in the line of our duty as highway officials 
to make all preparation possible for the early re- 

sumption of highway improvement. Our sugges- 
tion, however, would be that contracts be limited 
to the amount of work that can be completed within 
the season, with a clause providing for cancellation 
of contract at the option of the State if the work is 
not completed within the time specified. | 

ILLINOIS’ BIG ROAD PROGRAM. 

Undoubtedly Llinois has made the greatest fi- 
nancial preparation of any of the States for the 
after-the-war highway work. The fiftieth general 
assembly, which convened in January, 1917, passed 
a law providing for a referendum upon the question 
of issuing $60,000,000 in bonds for the improve- 

ment of a State-wide system of highways. This 
measure became a law in June, 1917, after the 
United States had entered into this world-wide con- 
flict. It was generally conceded, both in and out 
of the ‘legislature, that if the war was still on at 
election time its approval by the people was doubt- 
ful. Within a short time after the adjournment of 
the legislature Governor Lowden made public a 
statement to the effect that if the bond issue was 
passed by the people no bonds would be sold or 
construction begun until after the war. With this 
statement he forecast the probable situation at the 
close of the war, namely, a surplus of labor and a 
shortage of work, and urged the people to vote the 
bonds in order that Illinois might be prepared to 
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do her part in giving employment to the returning © 
soldiers and to civilians thrown out of work by rea- 
son of the closing of war industries. This phase of 
the question appealed to the people and was no 
doubt responsible for a goodly part of the large 
majority of votes given the bond issue at the elec- — 
tion. 

I have seen no estimate made by any competent 
authority as to the duration of the readjustment 
period and I shall not hazard a guess myself. How- 
ever, I believe there is still time for other States to 
make financial preparation and still be able to 
assist in this readjustment work. 

$700,000,000 FOR HIGHWAY WORK. 

F From answers received to inquiries sent to all 
State highway departments it appears that there 
will be available for highway work during the en- 
suing two years approximately $700,000,000, in- 
volving the employment of approximately 400,000 
men each year for the working season, estimated at 
180 days. Undoubtedly the amount available and 
included in this sum will be materially increased by 
many of the States. 

In connection with preparation for highway work 
we would urge return to normal conditions through 
the release of control of highway bond issues by the 
Capital Issues Committee. It is apparent that if the 
proceeds of these bonds is to be made available at an 
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early date to assist in preventing unemployment, 
the various political units which are entitled to issue 
them should be permitted to proceed without further 
delay. I believe this to be a proper matter to receive 
the attention of this association. 

There is another condition brought about by the 
war which has added materially to the cost of roads, 
viz, the matter of freight rates. Prior to the time of 
utilities commissions and the Interstate Commerce 
Commission many States were given concessions in 
freight rates on road-building material. These have 
not only been annulled, but the rates on this 
material have been increased in some instances out 
of proportion to advances on other commodities. | 
believe that some relief should be obtained, especially 
during this emergency. 

Still another line in which preparation should be 
made is in the matter of engineers. More than two- 
thirds of the Illnois force are now engaged in 
Government service. The colleges can not supply 

the demand. It is, therefore, desirable that some 

concerted action be taken with a view to having these 

men now in Government service released as rapidly 
as possible to make preparation for home enterprises. 

Our greatest railway development in the United 
States covered a period of about 12 years, following 
closely the end of the Civil War. This was brought 
about to some extent at least through the settlement 

upon the lands of many of the returned soldiers. 
The soldiers who have been in France and Belgium 
and Italy and have seen the government roads of 
those countries, reaching to the smallest hamlets, 
will not be satisfied with conditions in our agri- 
cultural sections until we, too, have a system of 
roads fairly comparable to those on the Continent. 
If we expect those boys to return to the farms from 
which they came or to the farms in new sections we 
must prepare the way by a system of roads that will 
connect them not only with their adjacent com- 
munities but with the country as a whole. 

Engineering Treatment of Necessary 
Railroad Grade Crossings 

RODMAN WILEY, Commissioner of Public Roads of Kentucky. 

nature that I beg leave to depart somewhat 
from the text in order to discuss a little 

more freely grade crossings in general. I shall use 
in its broadest sense the term engineering. 

I appreciate the fact that I am attempting to 
discuss a complex problem and realize that any 
suggestions made will perhaps be 1adical, and most 
likely impracticable, but I am contented with the 
effort if a discussion of the problem will bring forth 
other ideas which have as an aim more cooperation 
between railroad companies and the people, which 
will result in a reduction of the loss of human lives. 
When travel was mostly by steel-tired vehicles, 

the danger at crossings was at a minimum, and 
naturally the question did not receive, and was not 
expected to receive, the consideration it does to-day 
when most men are endeavoring to save time and 
make money, and the majority of the travel is by 
automobile and automobile truck. In order to take 
care of this new method of travel the highways are 
now carefully planned, particular care is being taken 
to see that the proper type of surfacing is used, 
wide, strong and expensive types of bridges are 

being built, but the grade crossings are receiving 
practically no attention. 

he subject assigned me is of such a specific 

PROTECT CROSSINGS TO SAVE LIFE. 

A chain is no stronger than its weakest link, and 
naturally one would suppose that inasmuch as we 
build safe roads and safe bridges to prevent loss of 

life and materials so should grade crossings be 
properly protected for the same reason. 

It is believed that some railroad companies and 

the public in general have failed to appreciate the 
act that the highways are one of the great systems 
of transportation and entitled to the same con- 
sideration as that given other transportation systems. 

It has been customary for some years when one 
railroad crossed another railroad company’s track for 
the one desiring the crossing to not only receive per- 
mission from its senior but to furnish the necessary 
frogs and install all interlocking signals. Thesame is 
true when interurban lines cross railroad tracks. 
We know it is impossible to span a navigable 

stream with either a highway or railroad bridge 
without first receiving a permit from the Federal 
Government. ‘The Government specifies the length 
of span and the height the bridge must be placed 
above low water; in other words, the Government 

appreciates the fact that neither of the other two 
systems of transportation shall interfere with the 
safe passage of boats. Yet until very recently it 
was known to be almost an unheard of thing for 
highway officials to be consulted when a road was 
to be crossed by either railroad, interurban, or 
street car lines. In many instances such has been 
done without even installing danger signals. 

THERE IS LACK OF ATTENTION. 

In the majority of cases crossings are treated the 
same to-day as 10 years ago, and it appears that the 



principal cause of the trouble has been the lack of 
attention not only on the part of the officials but 
on the part of the people, which naturally implies 
the lack of engineering advice. 

Statistics show that the railroad companies pay 
out considerable sums of money because of accidents 
and deaths at grade crossings. Naturally such 
corporations endeavoring to reduce their expendi- 
tures to a minimum, and especially to save human 
lives, have installed all sorts of safety devices, a 
great many of which are absolutely ignored by the 
public. We now find stationary electric bells in 
some cases, swinging electric bells in others, electric 
lights, and finally at the most important places we 
see gates and watchmen. 

Considered from a purely financial standpoint 
very few railroad crossings are properly maintained, 
so that a machine is damaged each time it passes over 
one. Suppose that the damage to a machine amounts 
to only one cent and that a hundred machines pass 
that crossing in a day. That means that damage 
has been done to the extent of one dollar per day, 
$360 per year, which is the interest on $6,000. 

I take it that necessary grade crossings are made 
so because of great difficulties which would be 
encountered in eliminating them. Such things 
as the topography of the country, rights-of-way 
trouble, damage to property and, in its final analysis, 
lack of funds, because certainly the majority of 
crossings are unnecessary provided the money is 
available to eliminate them. 

It makes no difference what is suggested there 
will always be accidents so long as we have grade 
crossings, and anything that 1s done 1s merely an 
insurance against death or accident, and the first 
question. would most naturally be, who should 
pay the bills? We find that when either a high- 
way or railroad company crosses a river, which is 
navigable, it pays the bills, and when one railroad 
company crosses another the junior company 
pays the bills. The same is true of interurban 
lines crossing railroad tracks. 

PUBLIC SHOULD PAY PART OF COST. 

One might naturally think that the railroad 
grade crossing question should be handled in the 
same manner. The railroad company, however, 
being a corporation, is lable for damages and 
should and perhaps would in most cases be willing 
to pay part of the cost, even though 1t might have 
priority claim at the crossing. But certainly if 
the people are determined to travel at a greater 
rate of speed, so that their lives are more in danger 
than they have been in the past when most grade 
crossings were allowed to come into existence, 
and especially when human nature and human 
rarelessness enter so much into the proposition, 
the public should pay some part of the cost. It 
anould be remembered that the people, not the 
railroads, have changed their method of travel. 
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No two men behave exactly in the same manner 
when crossing a railroad track. A few will stop 
and listen for approaching trains, others will slow 
up their machines and look hurriedly to the right and 
left, but the majority will plunge headlong over the 
track without taking any precautions whatever. 
Certainly no concern should be penalized for the 
lack of attention paid to all warnings, especially 
when the railroad is a necessity and is rightfully 
allowed to exist under the laws of the country. 

The highest courts in many of our States have 
refused to give judgment against railroad companies 
because the drivers of automobiles have not exercised 
reasonable precautions 1n crossing railroad tracks. 

It is a question of human life against money 
and I venture to say that very httle will ever be 
done until the public appreciates the value of a 
human life. All sorts of excuses will be given and 
accepted, because in order to properly protect 
their own lives and the lives of their fellow men 
the people would have to pay a little more taxes. 

SAFETY MEASURES RECOMMENDED. 

Some engineers after carefully studying the 
question have recommended that the highway 
on each side of the railroad track should be made 
straight and level for some distance back of the 
track. That, of course, is a great precaution, and 
would tend not only to prevent accidents from 
collisions with trains but it would also tend to 
prevent accidents on the highways, as sufficient 
sight distance would be provided. Others recom- 
mend all sorts of alncencal devices and interlocking 
signals to warn men that a train is within a certain 
distance of the crossing. 

All electrical devices, however, are liable to get 
out of repair, and might not in isolated districts 
receive attention for many days. In such cases 
no warning would be given in the interim, so we 
can not depend entirely upon such things. 

Because most accidents are due to the speed 
at which automobiles are driven, there should 
be a national law preventing any manufacturer 
under heavy penalty from making any pleasure 
automobile that can attain a greater speed than 30 
miles per hour, and then every driver can keep his 
car under control. 

Considerable danger could be removed if a great 
many of the roads were relocated and that could 
be done in a great many instances. Where a road 
parailels a railroad for some distance before cross- 
ing, the road should, if possible, be at least 300 feet 
from the track and the crossing should, if feasible, 
be made at right angles to the track. In addition, 
all obstructions to the view should be removed so 
that when a man makes the turn preparatory to 
crossing the track he can see both ways up and 
down the railroad for some distance. 

BUILD ROAD PARALLEL TO TRACK. 

As an added precaution, it would be well to build 
a road parallel to the railroad track for a distance 
of perhaps 300 feet each side of the main road, and, 
in all probability, it should be on the railroad com- 
pany’s right of way. The surface of the road should 
be at the same elevation as the top of the rails; in 
case a Man saw he could not clear the track, or in 
other words that he was caught, he could turn, 
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either to the right or left, off the main highway and run 
his car parallel to the track and prevent a collision. 

Of course such things as electric lights,’ electric 
bells, etc., should be used in all cases because they 
always serve as a good warning. ; 

Important crossings should be well paved, the 
paving to be level with the top of the rails so as to 
prevent a man killmg his engine on the track; also 
to save the wear and tear on vehicles. 

Less important crossings could be paved with 
timber, say 2 inches thick, set on edge, sized so as 
to make it level with the top of the rails, the 
timber to be nailed to the ties and to each other 
and all points of contact to be tarred. This would 
make a rather inexpensive improvement and it is 
believed the results would be admirable, as 2 by 4’s 
spiked together and tarred have been used very suc- 
cessfully as flooring for bridges in Kentucky. 

As a general Se it would be well, as has 
been advocated, to make the road straight and 
level with the top of the track for a distance of at 
least 300 feet each side of the center line of the 
railroad and to have all obstructions, such as brush, 
high banks, etc., removed, so that a man can see 
both up and down the track when traveling any 
part of the 600 feet. 

In as much as crossings might be divided into 
several classes according to their hazardous nature 
and volume of traffic passing over them, it might 
be well for representatives of the railroad com- 
anies in the various states to meet with the proper 
ighway officials, take a census of all crossings, and 

divide them into classes. At the most hazardous 
or otherwise important crossings, from a standpoint 
of travel, in addition to doing all that has been said, 
it might be well to have gates and watchmen. 

PRECAUTIONS BY THE DRIVER. 

Sufficient precaution should be taken either in 
the way of making such changes as have been ad- 
vocated, or else the driver of a vehicle should be re- 
quired to stop and himself or one of the occupants 
of the vehicle be required to walk across the track 
before attempting to drive across. 

A street intersection in a busy town might be 
considered a necessary grade crossing. It 1s not, 
of course, in all cases a railroad crossing, but is sub- 
jected to a great volume of traffic. We find that soon 
after the advent of the automobile the police depart- 
ments in practically all towns had watchmen stationed 
at the intersections to take care of the traffic. 
An examination of the practice of street car com- 

panies and interurban companies in crossing the 
railroads shows that almost invariably the street 
cars or the interurban cars are required to stop on 
one side of the track, the conductor crosses the 
railroad track and signals the car ahead. 

I know that complaints would be made by the 
autoists because of the time required to stop their 
machines and walk across the tracks. But when a 
man attempts a journey in an autumobile he is 
aware of the fact that he will, in all probability, 
have punctures and blow-outs and he is willing to 
take his chances in order to save time, and travel 
when it suits his convenience, and certainly if he is 
willing to repair two or three punctures in the 
course of a journey in order to go as he pleases, he 
should not complain if a few minutes of his time 
are taken up endeavoring to save his life. 

The public should appreciate the fact that no 
precaution on the part of any railroad company will 
save a man’s life if he is determined to be a fool. 

Men know that insurance is a good thing, but 
oftentimes it is neglected and they die and leave 
their families penniless. They also know that 
tuberculosis is usually fatal, but the warnings of a 
doctor are unheeded and they die a wretched death, 
and so with railroad crossings. They are danger- 
ous, always will be dangerous, it makes no difference 
what precautions are taken, and men will endure 
more danger in such cases because in order to safe- 
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RAILROAD TRACK AT GRADE CROSSINGS 

guard their lives they will have to take a little more 
time and it might cost them a little money to elimi- 
nate the danger. All recommendations will amount 
to naught until it is appreciated that the highways 
are one of the great systems of transportation and 
entitled to the same consideration as other trans- 
portation systems, and until the people are ready 
and willing to place the roads under proper engineer- 
ing supervision and act on the advice of engineers 
in everything connected with the system, and 
finally until the people appreciate the fact that the 
expenditure of most any sum of money is desirable 
if it prevents the loss of a single human life. 
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Railroad Car Shortage for Movement 
of Road Material and How to Meet it 

CLINTON COWEN, State Highway Commissioner of Ohio. 

HE colossal events that have been staged and 

acted in rapid succession since July, 1914, are 
too well known to require repetition. 

The tottering and final collapse of the civil and 
military power of Russia, almost at the very time 
the United States entered the world’s greatest con- 
flict, were events sufficient to fill the minds of the 
thinking people of this country with a degree of 
apprehension that few were, at the time, willing to 
confess. 

The rapid transition from civil to military con- 
ditions naturally resulted in much confusion. The 
administration of every official seemed to have a 
trend toward the policy of ‘‘safety first.” 

Thus it was we first felt in highway construction 
the blighting effect of car shortage. 

The demand on railroad service on 
account of war activities must be apparent to all 
who are at all familiar with the necessities of the 
War Department for maintaining and supplying, 
not only our troops in all requirements of army 
service, but furnishing a substantial part of the 
requirements of our allied armies. But to this 

alone can not be laid the blame for the alleged car 
shortage. The development and maintenance of 
most railroad properties has not kept pace with the 
ordinary commercial development of the country, 
to say nothing of the abnormal increase due to 
the war. 

increased 

TWO CAUSES OF CAR SHORTAGE. 

A trip over almost any railroad running out of 
Columbus, Ohio, especially the roads running north 

and south connecting the coal mines with the 
Great Lakes, would have shown that the car short- 

age was due largely, if not entirely, to lack of 
motive power and proper terminal facilities. Had 
the terminal facilities and motive power been 
properly developed, I am of the opinion that there 
would not have been a serious curtailment of freight 
shipments for road construction. 

But, dealing with a condition rather than a 
theory, the fact remains that shipments of road 
materials were in most cases irregular, uncertain, 
and very unsatisfactory. The above conditions 
were met and to a considerable extent overcome 

by consistent management in avoiding delays 
which formerly were traceable to the management 
of operations on the work. Formerly shippers 
were often notified by the superintendent in charge 
of construction to discontinue shipping until further 
notice, without apparent or sufficient reason, but 

rapidity. 

during the car-shortage period, shipments were 
continued if possible, even at the expense of an 
extra handling of the material by storing it until 
ready for use. Another means of overcoming the 
difficulty was a wider use of local materials which 
were prepared for use by portable plants. 

MOTOR TRUCK SOURCE OF RELIEF. 

But the greatest source of relief was found in the 
use of the motor truck. 

This instrument of modern mechanism that has 
wrought such havoe with many of our roads seems 
destined to become an indispensable means of 
transporting material in highway construction. 
One noticeable incident of this was in the construc- 

tion of a concrete foundation for which the materials 
were shipped originally by rail to a point within two 
miles of the work. When freight shipments were 
suspended, not a day was lost before the contractor 
had in the service a small fleet of trucks hauling 
stone direct from the quarry some fifteen miles from 
the site of the improvement. 

Another instance worthy of mention is where 
stone was hauled by rail about six miles to a point 
from which the average wagon haul to the road 
would be about a mile and a half. Terminal 
facilities became obstructed and it was necessary 
to resort to trucks, which was done, and the work 

was carried forward with surprising economy and 
The elimination of one handling at the 

railroad, the ability to spread the stone almost 
perfectly by tilting the truck bed to proper angle 
and the general stabilizing effect on the work, 
enabling the contractor to use advantageously a 
greater gang of laborers, are some of the reasons 
why trucks may be used to an advantage on short 
hauls and even on moderately long hauls where 
roads are in condition for truck service. To the 

contractor, a direct haul from the quarry means the 
saving of the cost of loading, demurrage charges, and 
congested conditions that so often arise due to 
irregularity in railroad delivery. 

A STIMULATION TO THE ENGINEER. 

The condition brought about by car shortage 
ras fruitful in stimulating the engineer to extend 

his resourcefulness in many new directions. The 
more extended use of local material and the easing 
off in requirements of high-grade material, especi- 
ally where the construction is more or less in the 
nature of an emergency, were freely resorted to with 
gratifying success. 
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We are all well aware that the limits ordinarily 
fixed by engineers for the specification of materials 

do not necessarily mean that a reasonable departure 
under stress of emergency may not be justifiable. 
The extent of this departure, of course, must be 

governed by local conditions and possible results. 
There need be no argument set forth that certain 

types of road when applied in a certain district will 

require much more transportation than will other 
types. 

Almost immediately after the declaration of war 

by the United States, Camp Sherman was located 

at Chillicothe, Ohio, about 50 miles south of 

Columbus. The materials and supplies necessary 
for the construction of this great cantonment taxed 
to the limit every available means of transportation 
that could be provided. The city of Columbus, the 
capital of the State, with a population of more than 
200,000, was naturally looked to as a source of 
supply not only for the camp construction, but for 
the supplies and equipment necessary to maintain 
this great army of from 40,000 to 50,000 men. 

BUILT 33-MILE ROAD TO CAMP. 

Although the camp and the city of Columbus are 
connected by railroad and trolley lines, every high- 
way, direct or indirect, connecting these two points 
was used by the increased travel. Many influential 

people, prompted by patriotic duty or otherwise, 
became very much exercised in regard to our road 
conditions to the camp. ‘The idea of constructing a 
brick road or concrete road or other high-type of 
improvement was strenuously advocated, which 
road, if the request made at the time had been 
acceded to, would no doubt have been under con- 

struction at the present time and perhaps far 
from being completed, with all the hardships of the 
detour incident to the construction of such roads. 

Instead of pursuing this course, it was generally 
known that large supplies of good gravel existed at 
different places almost the entire length of the road 
to be improved, which was a link of 33 miles con- 
necting improvements formerly made by the State 
highway department. The link as it existed was 
an old worn out macadam and gravel type of con- 
struction without drainage and with many places 
broken through to the clay. The deputy of main- 

tenance prepared and submitted an approximate 
estimate of cost of a quick and economical but 
substantial improvement of this road with gravel. 
The estimate was about $3,300 a mile. This 

included all road drainage, widening of the shoulders 
and the surface of 16 feet of from 4 to 5 inches of 
water-bound gravel. 

The work was undertaken and carried out, 

divided into a convenient number of sections, by 
force account under the immediate supervision of 

the deputy of maintenance. The total cost of the 

CLINTON COWEN 

construction and of maintenance up to the present 
time is about $3,400 a mile. The exact cost of 

original construction can not be separated from the 
cost of maintenance because the maintenance com- 
menced of course on portions of the road before the 
remainder had been completed. The whole work 
of constructing the 33 miles was finished in a period 
of about six months, and this was done without 

blocking the road against traffic and with very 
httle inconvenience to the public. This was ac- 
complished through the use of good bank gravel and 
motor-truck and horse-drawn wagons. 

Immediately on the completion of this road the 
travel was so great that a double line of enormous 

passenger cars with a capacity of twenty-odd 
passengers was installed, making two round trips a 
day. 

The work of maintenance is, of course, continuous, 

although not expensive, and on the whole, I regard 
this as one of the interesting pieces of work accom- 
plished by the department, certainly one from which 
the public received immediate and large benefits. 

I am stoutly of the opinion that where good 
gravel may be obtained and with the use of a motor 
truck, the construction and maintenance of rural 

highways in such localities should no longer be a 
serious problem. 

MEETING DEMAND ON MOTOR ROUTES. 

As a result of car shortage conditions in the coun- 
try and the over-taxed capacity of railroads, enor- 
mous fleets of Army trucks, automobiles, and other 



trucks passed over certain roads, especially those 
running east and west, destined to Atlantic ports. 
Among the most important of these was a road run- 
ning through the northern part of the State, con- 
necting Chicago, Detroit, and other points west, 
with Toledo, Cleveland, and Pittsburgh. This road 
was so heavily traveled by traffic of this character 
that much damage was done to it on types of road 
of almost every character. 

Our ability to maintain this road was only made 
possible through the use of truck service. The 
spring of\1918 taught us a lesson in regard to road 
construction, that many of the roads we had pre- 
viously constructed were not adequate to such con- 

ditions and to even greater strains that might be 
required in the future. 

In order to relieve the northern route through 
Ohio of part of its heavy traffic and to provide for 
truck service that was growing constantly, we de- 
cided to fill in some links yet unimproved on the 

National Road, passing east and west through cen- 
tral Ohio. There was yet unimproved and not yet 
under contract as late as March, 1918, a section of 

14 miles in Muskingum County. This section was 
in such condition that it practically prohibited the 
use of a road that millions of dollars had been ex- 
pended on because of this unimproved portion. 

Adopting rather heroic measures and brushing 
some legal technicalities aside, in April of this year 
we entered upon the construction of this road, sub- 
divided into convenient working sections, under a 
cost-plus basis contract. We rallied to our assist- 
ance every available means at our command. The 
Government, realizing the importance of this work, 
lent us such assistance through railroad service as 
congested and restricted conditions of traffic would 
permit. Prison labor, free Jabor, auto trucks, and 

horse-drawn wagons were used on each section. 
With much of the force inexperienced and with 

organizations more or less imperfect as must obtain 
on work of this magnitude and under such condi- 
tions, the entire stretch of road was completed and 
opened for travel on October 22, 1918, a period of a 

little more than six months. 

The type of road was brick with mastic filler, 16 
feet wide, upon a 6-inch rolled sandstone base with 
6-inch cement curbs. The grading was rather 
heavy. The estimated cost of the 14 miles was 
$488,500, which was prepared in January, 1918. 
The actual cost of construction is not yet fully de- 
termined but will exceed the estimate in the neigh- 
borhood of 20 per cent, which may be largely 
accounted for in the increased freight rates and the 
amount of material used in the construction of a 
cost-plus job over that in a similar job under a 
straight contract. 

To the use of convict labor on this work may be 
credited a large measure of our success. Although 
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such labor did not exceed possibly 3334 per cent, the 
stabilizing effect it had on free labor was no doubt 
the means of preventing more or less unsettled 
conditions. 

The above ate some of the important instances of 
car shortage and how we met them. 

PROPOSES BIG IOWA BOND ISSUE. 

A bill has been introduced in the Iowa Legisla- 
ture providing for a system of 17 cross-State paved 
highways, to be paid for by a bond issue of $50,000,- 
000. The bonds are to be paid for by a combination 
of district taxation and the use of the funds from 
State automobile licenses, and the highways are to 
be durable, hard-surfaced roads which will, in the 
judgment of the highway commission, remain in 
good condition with reasonably low maintenance 
cost until after the bonds have matured. Many of 
the highways are now well known cross-State roads. 
The bill would do away with the present State 
highway commission and create a new commission 
of three, appointed by the governor, to administer 
road affairs. 

COLORADO HIGHWAY TRAFFIC. 

The Colorado State Highway Commission has 
completed a road traffic table for 3,827.6 miles of 
road out of the 7,000 miles of State routes for the 
year 1918. The table for the year is based on re- 
ports for traffic for the month of August. Chief Engi- 
neer Maloney states that the traffic is conservatively 
stated, particularly in regard to wagon haul, as the 
records were not taken when much produce or grain 
was being moved. The figures show the year’s 
traffic in  ton-miles as_ follows: Automobiles, 

115,539,888; trucks, 28,576,262; wagons, 13,696,238; 

total, 162,926,098. The average ton-mile per mile 

of road was 42,566. 

INDIANA LAW CONSTITUTIONAL. 

Indiana has not heretofore been able to take ad- 
vantage of the Federal aid law because of the con- 
test in its courts over the validity of the State law 
of 1917 which enabled it to do so. The lower 
court pronounced the law unconstitutional and 
there was to be an attempt in the session of the 
legislature this winter to repeal it and enact a new 
law to take its place. The State supreme court 
has now reversed the decision of the lower court 
and pronounced the 1917 law constitutional and 
all that was done by the State highway commis- 
sion appointed by Gov. Goodrich in 1917 has there- 
fore become validated. Some amendments to the 
law may be made this winter. 

s 



FEDERAL AID IN OCTOBER-NOVEMBER 
N OUTSTANDING feature of the record of 

Federal aid projects considered in both 
October and November, 1918, was that the 

number of projects which went to final agreement 
exceeded in number those approved. In October 28 
projects were approved while final agreements were 
signed for 42. The figures for November were 26 
and 48. 

In October the projects approved or which went 
to final agreement called for a total of 471.526 miles 
of road, for which the Federal aid allowance was 
$1,615,310.03 on an estimated cost of $4,646,225.20. 
In November the mileage was 636.9623, the esti- 
mated cost of all projects $4,557,507.68 and the 
allowance, $1,847 ,893.09. 

The largest allowance for a single project made in 
October was $120,627.20 for 24 miles of gravel road 
in Missouri, estimated to cost $241,254. Another 
Missouri project approved was for 11.2 miles of 
asphalt and brick, with an estimated cost of 
$384,853.26 and an allowance asked for $96,213.31. 

The next largest. allowance for a single project was 
$100,200 on 10.02 miles of concrete road in Mary- 
land, a part of the Washington-Baltimore highway, 
the improvement of which is estimated to cost 
$237,449.96. This road during the past year car- 
ried an especially heavy military traffic, as well as 
-an unusually large commercial traffic. Another 
road built because of special military use is 6.52 

cae Gordon, estimated to cost $169,560.88, for 
which an allowance of $47,500 was made. 

Ohio received the second largest total allowance 
in October, $160,800, for concrete,brick, or macadam 
roads, to cost $523,779.83. Five projects in Lowa put 
that State in the lead in the alae amounting to 
55.07 miles of earth and gravel roads, estimated to cost 
$268,856.50 and a total allowance of $100,939.96. 

Wisconsin led in October in the number of projects 
considered, 12, all final agreements, with a mileage 
of 52.556, a cost of $437,175.30 and an allowance of 
$129,031.76. West Virginia came next with 8 
projects going to final agreement, estimated cost 
$344,111.75 and an allowance of $90,751. 

In November Pennsylvania projects considered 
have a total estimated cost of $766,362.34 and an 
allowance of $181,580. The mileage was _ only 
18.152, concrete, bituminous concrete, and brick. 
The largest allowance to any one State for the month 
was $202,999.32 to Oklahoma for 25 miles of concrete 
road, estimated to cost $205,998.77, and a bridge over 
the Canadian River, estimated to cost $223,115.27. 

Four projects from North Dakota, of gravel and 
earth roads, gave that State the largest total mileage, 
83.7, while two roads in Minnesota with an aggregate 
length of 51.15 miles put that State second. The 
largest number of projects from a single State con- 
sidered was 7, from Virginia, with a mileage of 
of 21.897, and estimated cost of $193,510.38 and an 

miles of concrete highway in Georgia, leading to allowance of $91,105.31. 

Federal Aid Projects in October, 1918. 

| Project | Project | Federal 
Project | : Length E eee RG state- agree- | Estimated pune State, Latina County. | in-miles. Type of construction. ment ap-| ment | cost. fps a 

| prayed. | signed. BROW EU. 

PAIS DEM 6 0,-2.5 <0 Sw GOGO aweware <cutnewier tr = sae eee sis Casi SVC O BW. a acncscocucieceaCondllonacoonaee Oct. 18 $23, 304. 35 $11, 652. 18 
BO PCOMECH emcee eee s seen secac| (stile Wsaeoe Os: sateen Borate taeda eats oS ats sietare's Oct. 25 | 35, 625. 04 17, 812. 52 

PIO aera... 5 s/s ois SUIPAIAGHUIA LG 2)-ccte wo etoras tek <tieeeh to | D644 MDOP SOU Mem ser es)ertecteareer Piaceide IO XC irom’ eevee 33, 680. 28 16, 840. 14 
AGOOTE Ge. wo ss als a lel0 Ham LOMGlere Sarace eit okice «cece srmeccl Goto Gla vel OlbODSOMs a. scene sees wales On <zanleasne eos 30, 030. 00 10, 000. 00 

OTT AGO Lcceteetatere ats laters clslrn = wieie(aia sale om) ity (a ae OGiteeeeeer ce saee Be seers 36) SOXeiis 8) Ee | 41, 184.00 20, 000. 00 
40 | Dekalb and Gwinnett........... Guo See ONCLOLC ts secre mrelaiare eee neti e= | Oct. 14°} Oct. 24 169, 560. 88 47, 500. 00 

Idaho....... setae asic! GF | SUIGIENNO? 8 aoe. ee Soe aeecoopseeabee | 21.77 | 4 mile macadam, 18 earth =. 2.2 <2... - Oct. 26 250, 368. 03 86, 000. 00 
, HONEA Eee So pao harcs DAG OU Kes sec cette fee tees oclaaie ne ace | (Dal Gtaviels merece fcclees seer Oct. 18: |kcase-oeee 67, 721. 50 23, 041.07 

f | 26 | Adams:.....-. ee etristein caso eae LOP OO Rel Warth seers sterce waelesee canes eee POCO Sule esc snes 47, 795. 00 16, 507. 60 
DTA CAP DANOOSCE anatase cae sclsleicc cece sf UE OO Mi Graded@arthtsc- on acs. seas ate Se Gyo eeaa (al (  e 46, 750.00 | 19, 832. 33 
SAA BICC OK U Ke ore ctetaieioe wicis elon wajtesate | IPP 5y 9 ABE NG else saaicoacecanenec Peete = (OxGiES  “OESEEHOn = Go 45, 100. 00 22, 345. 19 
SDM G LC MASA Wes on le cisisis!aislsiae cic cie's a NEB) aM Cai hee se eGpeeSarennee aoaseE OCU, 22 Nene ee es §1, 490. 00 19, 213. 70 

FEGATISAS)(oi0.a sais eis\e === | Ih MWC BESS .< Saaecpegadeon csdadoe AS Ome CONGCTOUG Se cele erste siete aie etre= Oct MiSs ete caaes 229, 130. 00 » 34, 369. 57 
i TOW BRICO Mee eet seme. secece ees = 3.00 | Brick or concrete...... eee ois OCts P20 nI Ee cee cee | 115, 061. 76 17, 259. 26 
A | TAN GLOAL Von ners cate he stasis te etiateniae DOG eS TIC Kars ters ea elcrenicite clemaemieoe = ole OCC 24h are ese 39, 947. 16 9, 000. 00 

BOOT GICKY <2 2 = ojos ie OR MLO GUC eet rate aterele siete mera etarecetera este 2.90 | MaGaGaiies sccc- =m Beedecsdecs. Oct. 18) |eswoseces 23, 428. 00 11, 714.00 
MATS ATIG «2 ceils aire 6 | Prince George, Howard, Balti- | OOD @ OMG LOLO ee sctete ants ere iors stare <tetae) = sisters | tteteley oe ote Oct. 19 237, 449. 96 100, 200. 00 

more i 
: IMIGIH SAIN. Se os icisi o5 TG) NR ah P00) 0 ace scaessoa ceo seaeel A2O2 ay GYAN] ead eeic ncaa teas nates see = Peasctaekrorss Oct. 31 144,555.98 22, 277.99 

Minnesota ........-.| TES Aso Bo Sao eembonce borodotacles sO eieeei (OGRE SL BBcct So nb sar Sea GucaISEncccmsinge Oct. 28 88, 904. 26 30, 000. 00 
Sa MIME CIUCOG En - cls ott asian stemieie cinta ON LON eee ar (LO saan is Ade cOaec Babar arose Ociae20: eens oeee| 33, 333. 94 15, 000. 00 

MISSISSIPPI... fe-< o/s iil (La eiNiliies < oetne ook ated neaaopaes Os O22 ee oa. (6 (Reese Se OR ONES ne sodestee ese Gases Oct. 30 1 47, 236.75 20, 000. 00 
| SOu WV OGLE Ere = reetom ses Scell- siclaaraisce holy saa lta co Seb ae DORE RapoBeE bose OGty Si leeessnceoe 63, 129. 00 30, 000. 00 

7 INEESSO UTI Sole 2c x 4ere;0:0% | (ale MISSISSLD Diese eee oenes se ne DE OO males Gl Ole etae detec Selenite ats wien a tert OC, 14 aj aodasetaers 241, 254.00 120, 627.10 
IVE || Tegutela ile bese Sodhedasaonsec 11.20) || Asphaltie and brick-- 72222222 5=- OGhY ils | aoenase aes 384, 853. 26 96, 213. 31 

i IMOMUANG. 2c =... «cl Te alpe Al ke see se accrrer. <P aes we tien acer | ZO ET Ula Canons INO ae dee cpeaeetor secoe OCT, 2Asalleira 5 ee! 19, 916. 59 9, 958, 29 
Nebraska.......-. =A 23 | Burt and Washinzton.......-..- Paoely WAR AHIS 3o Ser neces ocee cas aoDe aE Be Osean sl eee. aeeer | 55, 641. 30 27, 820. 65 

fr Nivel eee | OUIAWits hl OGe aaee creat cas aememetnacice 5.423 | Concrete or bituminous....-..... Pee Oesaeeloe Se Soar 139, 792. 86 54, 230. 00 
5 New Hampshire.... ier || Toye at avedesh cate den Sn A modes care Troe WGA Olina oe cco cc aicue ott e cieele eee leicester Oct. 24 12, 358. 94 6, 179.47 

| iby | MI al ee Ak Ses sates oes oces I URE RA Oe cee sew hewsissiis sacs ane e|ser scteres es SeetlOe ates 12, 360. 09 6, 180. 09 
5 TOM ELIS IQ OUOUS lnetnetetaie aeeteerine ice ore 2.26 | Modified asphalt surface.........|........-- ee sO sae a 39, 932. 95 19, 966. 47 

7a) ROCKIN PDAs. eevee = Sane en srecegee [S20 male CataVOl's coetic op siiccicie cee aeveaien eaters aie a aes Onseey 20, 423.78 10, 211.89 
New Mexico.......- Biwoanta NO2 e859. eace sscoseee ease O53 0 mance 6 [eet Aar eee MAAR SRR oe acl REE paane Oct. 26 63, 397. 81 31, 698. 90 
North Carolina. ....) Fay | Abit Oh oe ete esas aoCeeeae: Cae. | ay ey SN a= Setobect Saneoree: ee | ianeeceage Oct. 28 42, 873.90 | 7, 500. 00 

JOUNUMION sete steer a deerice steers al 8.65) |) WLOD SOU On Pravel-s-.-<- =a ae I. OCU Me LSL Sense eee 27, 794. 66 | 5, 000. 00 
9 BAO") RU Toltc Fey alo) bide Sa ec sciesen ee 6.304 | Concrete or bituminous gravel...|........-. Oct. 31 102, 551. 35 26, 900. 00 

q } 32 | Edgecombe ..-.-..-- Pate etoe eee Be 3.10 aerated or crave ete son See Oct. 9 oa ra: i bee i, ries es 

‘ akota...... Ds Uo by eee A kee aE See ISO beAG. 4 Gravel. atid Oarthins 2. as sees eee eee Glens , 816.86 | 408. 
enero 3 r eee Sone Hace be ooue! aaeOseoes S28 ame Gren Olin etetereinismcesinete ae ee tatete ateterotflterere oa eet ee taku ase 1 24, 306. 57 11, 767.59 

4 Ls =e 20) PRICHIANG cose eon a toe ee one ae 3.58 | Brick or concrete.......-....-.-- OCiemekOn | pees 143, 017. 87 30, 000. 00 

. DAN MaGicomie bosib cca thos. es 8.39 | Concrete or asphalt-...-.-....-- Potato mnie 284,000.00 | 83, 900. 00 
2 | Say ih NWR edi VC Riek ROE a arin ge 4.69 | Macadam or concrete..........-. BO (RP nc| BABS AASE 96, 761. 96 46, 900. 00 

5 Ul. ORY Apis eee a eee eee 2.75 Macadam oss. Wo. ccenereeeers VEO Cis 00) Perea eee 39, 683. 38 14, 871.69 

f iG) || (emp oo56 -oabad iomenaaboe ane AO GTA oem ne = bad ars acetate (RO ctre10) eee Seal 145, 051. 50 72, 525.75 
’ South Carolina. - . -- Se BamMper Pee. ek acess Serene s| Laem ATI CLE Varerercie ale o wie seteistetatel ale’ eieiee ites ele Oct. 16 23, 922. 38 10, 771. 14 

. “REMNGSSOO.......--- ME CHLORTIOS eo ease reer occas en O64. I Waterpound MAChGAM oc oc cees|canwdncn cee Oct, 24 38, 321.91 19, 160. 95 

, Wola) pga eer iV deriichd Mew eae een Gn ec oeene SROs mL OD COs nae <piecie ae wee iee ere | ere ei wer Oct. 14 121, 697. 44 | 2, 450.00 

13 | Stafford and King George......- GH; I32\ GLAVOL: once cccleate se = BSR ecae eecaseauce Oct, 30 59, 263. 28 | 29, 631. 64 
TE LNG SARS ome eS 4,012 | Waterbound macadam..........!.......-.- eel eeer 49, 866. 92 24, 933. 46 

1 Revision of previous agreement, 
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Federal Aid Projects in October, 1918—Continued. 

| 

| Project | Project Fed 
L Project : Length pie _— state- agree- Estimated tere 
State. number. County. in miles. Type of construction. ment ap-| ment cost. A 4 

° proved. | signed. ager 

West Virginia...... 4 | Marion 2.40 | CONnCTetC§ nes. ane hee me ee ese Oct. 26 $47, 457. 67 $13, 000. 00 
9 | Jackson O97 lec... GO.g Gelb e dns cape esas ese es nis a boca oni Oct. 8 20, 200. 00 9, 770. 00 

10 | Mason aid al feretarete 0 ae Ae a te See aun mes as oe Oct. 11 103, 517.70 16, 530. 00 
13 | Roane 1:00 Geese GIO ARRAS AAA einener ac Set compar ath: Oct. 19 13, 552. 00 6, 776. 00 
16 | Barbour 3.24 | Bituminous macadam)<t 22... -.)o 22... eee: Oct. 16 33, 334. 00 8, 075. 00 
21 | Lewis HOGN MmD TICK. Or CONCLCUO eee) rere are Oct. 11 20, 000. 00 6, 600. 00 
23 | Kanawha 2.96 | Asphaltic concrete - - . Oct. 5 69, 971.48 20, 000. 00 
24 | Preston 3.85 | Bituminous macadam. Oct. 11 36, 078. 90 10, 000. 00 

Wisconsin@. 2.5.52: 14 | Dunn A795" WW iGraded: Cart hss... os leisnrois al ie elas rte Oct. 28 15, 043. 53 5, 014. 51 
19: Price. Sree as Sw ie aeene te! 6. STH dO Peng, TEA cutls ee. Saeed Re me, Oct. 22 16, 775. 20 5, 585. 06 
D4 Jackson seen eee ere see 2218" | Concrete 222. c aah co ee ee elas oae ee te Oct. 11 44, 980. 28 14, 993. 48 
OCF WOOdeae ee eee DS2er ll PATA VE] seas tesa eee ke care oe ee ee eee aS S| eee Gossene 17, 156. 10 5, 718. 70 
27 | Washburn and Barron.......--- 9::02> Graded earth... 2-2 pc semepeee. crests eee | Oct. 26 31,061. 24 10, 353. 74 
So POTLO CUEreC epee tyra eee hee SOO Nh CONGCICUC sh su cree see nets eee) tomes Oct. 31 74, 864.59 | 24, 954. 86 
80 |. Racine (<4. eae hee cee ONO Woe. < GO. nasil Sage eee ebh oe ee | 25G0une 23, 929.17 7, 956. 39 
401 (Sheboyvalics 2 secs eee oe Ze4hoy |) BitUMINOUS MACACA Tater or thon eee ateisle Oct. 28 25, 907.57 8, 635. 86 
ADT ROCKeaeen teers ee eee 27452 4). Concrete.,.cckes canoe eeee seer les Fetad eee | Oct. 31 51, 603. 03 17, 201. 01 
ASH Orem pealealieysannes see eee BBCi PiCagstel elcid cose os GG" bere Nese. eee Oct., 12 17,121.51 5, 707.17 
a7 \ Richlands) Seen ele 2:04" Marth on = thee eet eee Dene yameeme | Oct. 28 23,793. 59 7, 931. 20 
AS CMOnTORS, Biya see ere SuSE - O56 steer GOs. cue vn 3 t eaeee abet con lees Ngo tate | Oct. 31 44, 939.49 14, 979. 83 

Wiyomingen aeeree D215 ae oa Seka. 2 Ree RR Th Oey PS hacer tet Bridge Sa. es yee einen oe OG DW ae. Ae as 24, 310.00 12, 155. 00 

Totaliee.c6: edhe wotdest sl cose ee eee ATL DOG AS ss SOP ak Wie bo Sait ee lee ae ee 4,646, 225.20 | 1,615,310. 03 

Federal Aid Projects in November, 1918. 

Ala pars eee ene 27 | Lauderdale AS O0wall Cheri tats sate oe oe Oar $33, 936. 43 $16, 968. 21 
38 | Lawrence....-.-- ROO) GTA VC! cele eerie se Bese a5 34, 067. 82 17, 033. 91 

Arkansas........... 90 | Poinsetts 218) cos. eee ees GOS MIS... donut. fe ieetsdsas | eae 59, 885. 65 29 942, 82 
21 | St. Francis CONEY 9 eoae O25 20 fees see eres seees 34, 333. 72 17, 166. 86 

Rioridace tees. 44 D6 Sotg.0.? eee ee eee 3.05 | Sand-clay 66, 005. 98 30; 000. 00 
Sy Sacer GOS ce ea ee ele ieee | 2.50 | Brick or asphaltic concrete......|....-.--.- Nov. 2 46, 879. 17 20, 000. 00 
0 SHOlnes eres seeee se scence 5.11 | Sand-clay........-. See Peete Soe NOW: Sali Sgro = ee 22, 254. 11 11, 127.05 

TOWSte sere oe. anes 29 | Wright tienen es seem eine wee 14: 88) Gravel i sceees esos nese ote INOW 4 eeiee cee er 85, 855. 00 22,345. 19 
31 | |Howard.. eee ee ee oe ee LO SO Mall reece Obs ei seeionae 39a fir ater Noyi Dal Wiebe se 51, 425. 00 18, 092. 65 

ICANISAS epee see <r 2) || Wabette icc scccose- sees eee 9.18" |Gravellormacad amie ssescase a ert se cee see Noy. 20 77,720. 80 11, 658. 12 
LSPA Ton! &538eeeee et ecean ese eects 1.007 |) Concrete: eao.c- ans. cinerea seas INovzs30Ne mentees 32,015.15 4,702. 27 

a¥ LO eee Osc. .2 toe Soe eta ais 4,25 | Gravel or macadam.............|.-- GOs.2 te aseciesee 41,048. 67 6, 157. 30 
OUISIAN ates ee ae sas 14 | Caldwell..." steaeessseesscescccse 10.00) | ‘Sand-clay and gravel.v.2- 2222-2 -|22-2seceee Nov. 30 44,614. 02 20,000. 00 

15s) cAsvoyelles ....aemeaee-en es seca ses seh He Gravelhcss. cckecrsseida- eee eet 59, 036, 57 25,000. 00 
16 || Kast Baton Rouges--=.- eo ea 4590 pile cae Co epee ae ee er ee, Seema 35, 913. 90 17, 956. 95 
18'| Caldwell... satee. teens fees DUAN SHE dod . 3 tts | ees 11, 462. 99 5, 000. 00 

Michigan.........-. 93 (| Berrien... eee oe 9/53: li Macadam itess.2, om, ohereertes | 44, 676, 02 22° 338. 00 
Minnesota.......--- 31.) Wirieht.< Sjeee sees cancer 23.37 | Graded and drained earth | 59, 383. 41 15,000. 00 

S2i\ Kandiyohisesscereser cea seeeece STIS Gravelecns-. pee see tee eee ee 58, 545. 43 25,000. 00 
Mississippi........-- 10.| Lincolmssctte soe eee ee a 875 nese do; het eee eee 38,619. 21 19, 300. 00 

13 | Scott: 7) mare ke ee eae B82 Were PAREN comet, a eel 30, 002, 61 15,000. 00 
16 | Wilkinson. ate se osc ee 9.00 | Clay, gravel 50, 096, 28 25,000. 00 

; 35 | Pike 7:40 WGravelaisceynesnee geek 48, 290. 00 22, 500. 00 
Missouri........---- 1 26.39 |..:.. dot ee eee 141, 776. 67 35, 444. 17 
Montanalsec se... -c 2 (O00 Meee Gotsteeeeatisssteaeeca ae 21, 631. 28 10, 815. 64 

ae d: ae Sars a Me neee once cece eee aces cee 21,985. 26 10, 992. 63 

Nebrakie ss es 21 800 Lecce des tecs es eer @37813,20 | 31790060 
Novada..td.-. 20-05 5 18.73 Nien dope Hace. setae wee 98, 066, 56 49, 033. 28 

Oil White Ping 20. srcot ect 12.46 | Gravel or macadam 63, 846, 20 31, 923. 10 
New Mexico.....--. 12 WChayes..grs ae oe ee: 16570 see lo). SYS a2, tera cet 127, 508, 62 63, 754. 31 
New York.......---| 13 | Chantauqua...002000.2. 00.0200. 7-04 “Comerete......0.20.0.2 ici Nove 25 Lau. 140, 800. 00 70, 400. 00 

g SOL OR ae sare ecer ace aia alee ete : Macadam, 2222.32. serene eer ate CO's ote eet ee = fale tere tetor 
North Carolina. ...-. ZEW NWN sas oscocadecearonn acme. 4, 24 Concrete Ae sce pastes eae tee OO aes Nov. 13 er cl O00, 0 ; 

26) |e Davidsonteccntose 2 arse ce eet 127889) “Top soil orsand-claya-s asec le eeneenee Nov. 23 22, 856. 68 10, 000. 00 
$4 Waynesict.c 2 eee i064 |"Bridge. ic... tea ee Nov'12 ees 20, 001. 30 10,000. 00 
Soul PRVOCKING NAM Neen .sscteete eee = 10; 928s) "Lop soul Rac necess -eeese seco INOva cOUeaeeeessae 47,000. 00 12; 100. 00 

North Dakota...... 3 iy Willaims, scares ia ee ae 30: BOs, ki Barth... Cocke ca sca heen SAS eae ae Nov. 30 83, 745, 74 41, 872. 87 
10; Pierce a... Secos eines soccer 5. 00 "Gravel, sand "clayeceaceeseeale eee ace Nov. tl 11, 730. 24 5, 865. 12 
1p | Sargent... 20.0.2 v ccc 31.40 | Barth......2. sees oc Nov. 13 54, 384. 08 27,192.04 

a retete lola) sietatet ete tateielsiat stars is ieteteistore kb sins os Osecccmisabninscmesier -a-remae 1 
Oklahoma.....-...- 1 | Cleveland and McClain.........- BGP Alsi us hye ise NRA Seen Sema Se 28 Lie, 7 1067.00.00 

2 | McCurtain 528.08 20, vlce 95: 00° \"Grayel. sesh. .c: cates ee 205,998.77 | 102,999.38 © 
Oregon......-----+- 101, Baker ee Gen dt phe |. Sena 17,,80,3l Wetec. ort maces ee ee 71, 235, 45 28, 117. 73 
Pennsylvania....-.. 15 | BOaversse cos. etseee eee ae omeee 1. 006 eee or rein- 47, 573. 45 10,060. 00 — 

17 | Dauphin, Lebanon, and Berks.. 3.80 i Concretec aca-.cateer ee ae en eee 133, 588, 89 38, 000. 00 
18 Clarion: () o.. 5c ot oe ee 5.00. “Brick. 1 45.,5 seee ee 220, 000. 00 50, 000. 00 

: 19 | Montgomery and Bucks.......-.- 8.352 | Bituminous concrete. ........... 365, 200. 00 83, 520. 00 
South Carolina...... 17 |, Calhiounsa: 6. sc sechd sane :90--| ‘Sand-clays:. ideswsescede decane 10,015. 72 5, 000. 00 

18\|Greeriwood../.51)0s2 cae 720 ‘ISRop agil. = Wewdts ee hone aed 19, 997. 98 9, 988. 99 
POXOS .2 ns ccssceas oe 123 )), Mc ennonsae asst eee nee ecianae 3.50 | Bituminous gravel............- 26, 679, 82 127,500. 00 

20 WF Groge crac 2 tense ee ee $3. BD: Grayeli seiee. ok. ees eee 115, 317. 52 50, 000. 00 
93.1 Daliase den 6c bates ete ener BLOAT Sad 2 Catt pt ee oe le 14, 985, 44 7,000. 00 
55: (Camp vi tscaccareeceeaeemes ace 9.924 | Gravel or macadam............. 65, 664, 52 17, 454. 00 

Dish ens. See 2} Webel cic Shien can eam one gs 9 OB Macadani a4 cates iteeee 61, 340. 44 30, 670. 00 
Virginia. -.2 220 22.2 10 | James City and York............ 2.469) Concrete: 2.125. steamer idence. 69,014. 44 24} 620. 00 

12 | Franklin; .sc08t hc. vetenek 6: I6ul Top Soll 2h te eee male 56, 936, 44 23) 468. 22 
16 | Botecourt and Rockbridge... ... 5.398 | Waterbound macadam.......... 61,575. 83 30, 787. 93 
18 ery piers Gloucester, and 13.777 | Graded and drained.....-....... 44, 193. 30 22, 096. 65 

19} Fauquier... .-s20.steon. eee eee 6,04 Macademi oon eee oe eee ceeere 
20 eSonthampione sascees- ce eeeeee 8.31 Gravel. ees en ee em eee a ee 

: 25 | Surry and Prince George........ 4.05 | Bituminous macadam.........-. 37) 265. 05 18, 632, 52 
Washington. ....... Zj\incolntee 3-< eee sss aeons 8.29 | Gravel and macadam 72, 266. 04 36, 133. 02 
West Virginia...... 1S aD ler tse ae at. eo 100.1 Concrehen woe ae ce eae 27,754. 43 10, 000. 00 Wisconsin.......... 13} Clavkt 1-12. ts, eae ee 8,81 "Graded earths). scan ee 26; 987.07 8,995. 69 36 | Milwaukee PRON Concrete tis. <<<: o nee 21,473. 68 7, 157. 89 

; AL PJUNORU sen cm scene sess a siete 11.905 | Earth surface and sand-clay-... 30, 633. 01 10, 211. 00 Wyoming........... 2) Albany 2 fee ae 10.41.) Barth! <5. 200..ccdesteee one 10, 321. 63 5,160. 81 
20 | Sheridan 8.00 | Concrete or asphaltic gravel... -. 183, 188. 75 944. 

TOtAL ss ser cae s cee ncaa oe See ea eee eee ee ee ee 636.9623 5. oseie stesamicteneie cee -ctd estes seein eee a eee ee 4,557, 507.68 | 1,847, 893. 09 

1Revision of previous agreement. 
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STATE HIGHWAY MANAGEMENT, 
CONTROL, AND PROCEDURE. 

By M. 0. ELDRIDGE, Assistant in Road Economics; G. G.CLARK and A. L. LUEDKE, Engineer Economists of the Bureau of Public Roads. 

highway management, control, and procedure. 
In this number are presented the chapters on 

two States. Hach one takes up the development 
and results of State participation and control of 
road work and the relation of State to local control; 
organization, personnel, duties and powers of State 
and local road officials; classification of State and 

local roads with particular reference to control and 
basis of payment, including methods of selection, 
powers of State highway departments in granting 
aid, procedure in making surveys, letting contracts, 
and the control exercised by the State and local 
officials over road construction and maintenance; 

sources of State and local tunds, basis of allotment 
and apportionment of State funds, and the relation 
of State to local funds, and the amount available for 
road purposes during the latest calendar or fiscal 
year. 

[ foregoing numbers appeared chapters on State 

MASSACHUSETTS. 

Development.—State participation in road work 
in Massachusetts is of early origin and State-wide in 
extent. The State now exercises practically com- 
plete control over the construction and maintenance 
of 12 per cent of the rural roads and contributes 
approximately 54 per cent of all rural road expendi- 
tures. 

Between 1794 and 1826 about 1,000 miles of turn- 
pike or toll roads were established. These roads 
proved unremunerative to the stockholders and un- 
satisfactory to the public, and were gradually aban- 
doned and turned over to the municipalities. The 
last turnpike was abandoned in 1868. From that 
time until 1893, when the State Highway Depart- 
ment was first established, complete control over 
Practically all roads outside of cities was exercised 
by town selectmen. 

The new State law provided for a continuous com- 
mission of three and established the policy of State 
aid to towns and State control of a system of roads 
to be known as State highways. Massachusetts, 
therefore, deserves the credit of having originated 
and given form to the idea of establishing a system of 
State highways constructed and maintained largely 
through the aid and control of the State. The form 
of the Massachusetts State highway organization has 
not materially changed since it was first established, 
although certain minor changes in policy and duties 
have been added from time to time. 

The State funds available for State aid and for 
State highway construction and maintenance have 
increased from about $300,000 a year, when the work 

first started, to approximately $3,900,000 per annum 

at present. From 1893 to 1917, inclusive, the State 
expenditures have amounted to approximately 
$25,500,000. Local funds not under State control, 
exclusive of cities, now amount to about $3,350,000 

per annum. During 1917 the total State and local 
expenditure amounted to $9,494,802. 

The State has 18,681 miles of rural public roads, 

of which about 8,900 miles, or 47.6 per cent; have 

been surfaced. Of the surfaced roads about 2,270 

miles have been constructed and are now being 

maintained under State supervision. 

ORGANIZATION. 

The highway organization of the State and the 
relation existing between the State and local forces 
is shown herewith. 

State.—At the head of the State highway depart- 
ment is the State highway commission consisting of 
three salaried members. The commission is a con- 
tinuous body, one member being appointed each 
year by the Governor. The commissioners devote 
their entire time to the work, about one-half of which 

is occupied with road matters and the other half 
with the conduct of the automobile department. 
All technical and clerical employees of the depart- 
ment are appointed by the commission from the 
civil service eligible list, and all employees must be 
citizens of the United States. 

All engineering and technical work of the depart- 
ment is under the control of the chief engineer. He 
is assisted by the first assistant engineer, who has 
immediate charge of the designing engineers, drafts- 
men, and field parties, and an assistant engineer 
who is in immediate charge of specifications, con- 
tracts, and special work. The State is divided into 
four divisions, with a division engineer in charge of 
each, they reporting to the chief engineer. The 
division engineers are directly responsible for con- 
struction and maintenance work in their respective 
divisions. Each division engineer has a deputy and 
a corps of assistants and resident engineers to look 
after the details of construction and maintenance on 
each job. 

The secretary of the commission has charge of 
records, accounts, and the automobile department. 

Under the secretary is an assistant secretary, a re- 
cording secretary, and a chief clerk, by whom the 



accounts and records of the department are handled. 
There is also a chief clerk who has charge of the 
clerical force in the automobile department and a 
chief examiner who has charge of the investigators 
and examiners in that department. In this con- 
nection it should be stated that the commission 
registers all the motor vehicles in the State, licenses 
operators, and makes regulations for the operation 
of motor vehicles. It investigates automobile acci- 
dents and may suspend or revoke licenses for proper 
cause. 

Local.—EKach county has a board of county com- 
missioners consisting of three members elected by 
qualified voters for terms of three years. Their 
authority over local roads is very limited. Upon 
petition and after due hearing, they have authority 
to order the layout of new roads or to improve 
existing roads, and to determine what part of the 
cost shall be paid by the city or town benefited. 
They also have authority over certain intercounty 
bridges and employ engineers when necessary to 
look after this work. Two counties have county 
engineers who serve under the orders of county 
commussioners. 

Each town is governed by a board of from three 
to five selectmen elected by a majority vote of the 
voters at the annual town meetings. Cities and 
towns acting through their proper authorities, 
superintendents of streets, or highway surveyors, 
have authority to construct and maintain town 
roads and city streets and to raise and appropri- 
ate money therefor. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The public roads of Massachusetts, comprising 
18,681 miles, exclusive of city streets, are, for the 
purpose of fixing responsibility for construction, 
control, and maintenance divided into two main 
groups, namely, State highways and town ways. In 
addition to this, there are 4,349 miles of city streets, 
of which 3,812 miles have been surfaced. Town 

ways which receive the aid of the State and which 
are constructed and maintained under State super- 
vision may be classified as follows: Small town act 
roads, through routes (chapter 525), five western 
county roads, and special act roads. 

State highways.—The State highway commis- 
sion has absolute control over construction and 
maintenance of State highways, which include at 
present about 1,200 miles. Petitions for construc- 
tion originate with the county commissioners, town 
selectmen, or city officials. Surveys, plans, esti- 
mates, and description of layout are prepared and 
approved by the State highway commission and 
copies are filed with the county commissioners and 
with the clerk of the town or city in which the road 
is located. The road then becomes a State highway. 
Contracts may be awarded without advertisement 
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to cities or towns for the work lying within their 
respective boundaries at a price agreed upon. If 
the city or town within 10 days does not elect to 
take the contract, the State may advertise and 
award the contract. Not more than 10 miles of 
State highway can be constructed in any one county 
in any one year without the approval of the governor 
and council. 

Payments are made on monthly estimates, 15 
per cent being deducted until final completion and 
acceptance. The State pays, from the State high- 
way loan fund, 100 per cent of the cost of construc- 

tion, but counties must repay within six years 25 
per cent of the cost with interest at 3 per cent. On 
completion and acceptance the State maintains the 
roads, but the towns and cities in which such roads 

are located repay to the State from $50 to $500 per 
mile per annum on a valuation basis as follows: 

In towns having less than $1,000,000 the basis 

of repayment is one-half the cost but not more than 
$50 per mile per annum; between $1,000,000 and 

$2,000,000 it is one-half the cost but not over $100 
per mile; and between $2,000,000 and $5,000,000 

it is one-half the cost but not over $200 per mile; 
and in cities and towns having a valuation of over 
$5,000,000, one-half of the cost but not to exceed 
$500 per mile in any one year. By this arrange- 
ment the State extends a greater amount of help 
to the poorer towns than to the richer ones. The 
amounts contributed by the towns and cities for 
this purpose may be levied and collected as a part 
of the State tax for the current or the three suc- 
ceeding fiscal years, and when paid is added to the 
State highway fund. The State may upon presen- 
tation of sufficient reasons relieve the town from 
payment of any part of such repayment. 

Small Town Act Roads.—The State highway 

commission may spend, subject to statutory re- 
strictions, on town roads designated by town select- 
men, 15 per cent of the amount appropriated for 
State highway construction, under the so-called small 
town act as follows: 5 per cent in towns having a 
valuation of less than $1,000,000, the towns making 

no contribution; 5 per cent in towns having a valua- 
tion of less than $1,000,000, the towns contributing 
an equal amount; and 5 per cent in towns having 
more than $1,000,000 provided the towns contribute 
an equal amount in addition to the average annual 
appropriation made by the towns for repairs for 
the preceding five-year period. 

These roads are constructed under the direction 
of the State highway commission and the procedure 
for construction is practically the same as for State 
highways. The roads when completed remain 
town ways, and the town or city in which they are 
located assumes responsibility for maintenance. If 
after due notice by the commission repairs are not 
made within 60 days the State may do the work 
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and collect from the city or town in which the road 
is located from $50 to $200 per mile, depending 
upon valuation. The State may upon presentation 
of sufficient reasons exempt any town from the 
whole or any part of such repayment. There are 
580 miles of road which have been improved under 
the so-called small town act. 

Five Western County. Roads.—The legislature 
of 1915 authorized the State highway commission to 
construct between 1915 and 1918, inclusive, 17 
specially designated roads situated in 38 towns and 
one city in the five western counties of the State. 
The procedure for layout and construction of these 
roads is practically the same as for State highways. 
The construction costs are paid from a $2,000,000 

State bond issue, and the counties return to the 
State 25 per cent of the cost within six years in the 
same manner as for State highways. The roads 
when completed do not, unless laid out as such, 
become a vart of the State highway system, the 
towns being responsible to the highway commission 
for their proper maintenance. This system of 
roads includes approximately 160 miles. 

Special Act Roads.—There are about 30 miles 

of town roads in the State which have been desig- 

nated by the legislature and improved by the State 
from joint State and town funds. These roads re- 
main under town jurisdiction for the purpose of 
maintenance. 
Through Routes (Chap. 525).—The State 

highway commission is authorized to set apart 20 
per cent of the net receipts from the automobile 

fees fund each year for constructing, improving, 

_| 
OUNTY COMMRS 

ENGINEER x | 

SUPERINTENDENTS OF STREETS 
OR HIGHWAY SURVEYORS 

FOREMEN 

LABORERS 
# ONLY TWO COUNTIES HAVE COUNTY ENGINEERS 

repairing, and maintaining town roads which may 
be used as through routes. These roads are desig- 
nated by the local officials with the approval of 
the State highway commission. Petitions for im- 
provement originate with town selectmen. Con- 
struction work is under State jurisdiction and main- 
tenance work is handled by the State or the town 
under State supervision. The commission may 
spend any part of the above 20 per cent fund to- 
gether with any money contributed by the towns 
on these through roads, and the roads remain town 
roads. About 300 miles of road are included in 
this system of through routes. 
Town Ways.—All town roads except those indi- 

cated above are under the jurisdiction of town 
authorities both for construction and maintenance. 
The county commissioners do not build or repair 
roads except on petition, and only then if the town 
authorities fail when ordered by them to do so, 

REVENUES, 

State revenues.—Appropriations are made by 
the legislature usually for five-year periods for con- 
struction of State highways and for aid to towns 
under what is known as the small-town act, 85 per 

cent of the appropriation being used at the discre- 
tion of the State highway commission for State 
highway construction and 15 per cent for small- 
town work. The last appropriation was made in 
1912 and provided $1,000,000 per annum for each 

of the years 1913 to 1917, inclusive. This money is 
derived from State bond issues, specially authorized 
for the purpose. Appropriations are made annually 
by the legislature for the administration of the 
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State highway department, for maintenance of 
State highways, for widening and reconstruction of 
State highways, and other purposes. 

An appropriation of $2,000,000 was made in 1915 
for improving 17 designated routes in the five 
western counties of the State during the years 
1915-1918, inclusive, the funds being derived from 
a State bond issue. The automobile fees funds 
which were collected by the State highway commis- 
sion are used for the maintenance of State highways 
and for the betterment of through routes; 80 per 
cent of the net receipts being used for the former 
and 20 per cent for the latter purpose. The State 
funds available for the fiscal year December 1, 1916, 
to November 30, 1917, were approximately as 
follows: 

State highway construction .. 2. sseemes 22s eew ak $850, 000 
Aid to small towns> -.< ssceee oe eee ee eee 150, 000 
Administration of State highway department, includ- 

ing $20,000 for care of machinery and $10,000 for 
insect extermination, and $27,500 for maintenance 
and operation of 2bridgesi. oo. + sense eee ee 117, 000 

Maintenance of State highways, including $194,547 
from assessments of cities and towns for maintenance 
ol State hichwaysan2-) 4.1. eee ee eee 204, 547 

Widening and reconstruction of State highways. ..... 150, 000 
Maintenance of State highways (80 per cent of auto 

MONEY) :-ce2=0 S. eee He eee eee 1, 440, 060 
Betterment of through routes (20 per cent of auto 

MONEY) ose oe a Sse eke be Fes oe ee eee 360, 000 
5 western county roads (17 routes)_..--..-...2.. -22- 500, 000 

Total of all State funds available.............. 3, 821, 547 

Local revenues.—Funds for the construction and 
maintenance of local roads are chiefly derived from 
appropriations by town meetings or governing bodies 
of cities and from local bond issues. Funds used 
to repay the State for one-fourth the cost of con- 
structing State highways and the 17 designated 
routes in the five western counties are secured from 
towns and cities in which the roads are located as a 
part of the proceeds of the State tax. At the present 
time the total revenues annually applied to roads 
and bridges constructed by the towns, exclusive of 
cities, amount to approximately $3,350,000. 

BONDS. 

State.—Since 1894 State bonds have been issued 
from time to time to meet appropriations for the 
construction of State highways. State bonds issued 

. between 1894 and 1904 were of the sinking-fund 
variety maturing 26 to 30 years from the date of 
issue. All State bonds issued since 1904, except the 
last two issues, were deferred serials with the first 
payment falling due from 3 to 11 years from the date 
of issue, and the last payments from 9 to 30 years 
from the date of issue. In 1912, a bond issue of 
$5,000,000 was authorized to meet appropriations 
for each of the years 1913-1917, inclusive. These 
bonds are of the serial type and the last payment 
must be made in 15 years from the date of issue. 
Another issue of $2,000,000 was made in 1915 for the 
improvement of 17 routes in the five western coun- 
ties of the State during the years 1915-1918, inclu- 
sive. These are also 15-year serial bonds. Up to 
the present time the State has issued approximately 
$16,250,000 of bonds, of which $14,250,000 were for 
State highways and $2,000,000 for 17 routes in the 
five western counties. 

Local.—Towns and cities may issue bonds for 
roads, bridges, and other purposes by a two-thirds 
majority of votes cast at annual town meetings, or 

by two-thirds vote of all members of city councils or 
other governing bodies. Bonds may be issued up 
to 24 per cent of the valuation in cities and 3 per cent 
in towns, and must be paid off in equal annual 
installments, the terms being limited as follows: 
For construction of stone, concrete, or iron bridges, 
20 years; for construction of streets or highways of 
stone, block, brick, or other permanent pavement of 
similar lasting character, 10 years; and for macadam 
pavement or other road material under specifications 
approved by the Massachusetts Highway Commis- 
sion, 5 years. The total town bonds outstanding for 
roads and bridges, exclusive of cities, amounted to 
approximately $1,600,000 on January 1, 1915. 

MICHIGAN. 

Development.—State participation in road im- 
piv gueae in Michigan is state-wide in its scope, has 
een effective since 1905, consists of allotments of 

State funds to the various counties of the State for 
construction purposes, rewards paid to counties or 
townships improving roads in accordance with statu- 
tory standards, of technical advice relating to and 
supervision of the construction of work financed 
with local funds, and is extended through the State 
highway department. 
A system of State highways comprising 6 per cent 

of the total road mileage of the State has been 
designated for improvement by or under State 
supervision as rapidly as funds are available. 

The “reward system”’ in effect in this State has 
induced local officials to improve their roads under 
State laws and general ER provided by the 
State highway department, and as a result of this 
cooperation about 12 per cent of the entire road 
mileage of the State is now improved, most of the 
work having been done under this system. 

During 1916, $9,082,939 was expended in the State 
for road and bridge purposes. Of this amount 
$3,332,939, or 36.7 per cent was expended by or 
under the supervision of the State highway depart- 
ment, the remainder, $6,750,000 being expended b 
local officials. The total expenditure from a 
sources during 1917 amounted to $11,190,153. 

ORGANIZATION, 

The organization of the road forces of the State 
and the relation between them is shown on the 
diagram. 
State.—The State highway commissioner, elected 

by the qualified voters of the State for a term of 
four years, is the head of the State highway depart- 
ment. Such assistants and clerical force as may be 
required are appointed by him. He has charge of 
all phases of the construction of roads and bridges 
financed wholly or in part with State or Federal 
funds. He furnishes ite and specifications for 
and makes inspection of the construction and main- 
tenance of the “reward” roads. He is required to 
present to the attention of and discuss at the annual 
meeting of the township commissioners of each 
county such matters of road improvement as may 
be deemed of special interest to them. He is also 
required to prepare a map of each township of the 
State showing all public roads, their condition, and 
the location of available road-building material. 
He is required to act as a technical adviser to all 

} 
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road officials of the State and hae a biennial”? certain circumstances to roads of the various groups, 
report to the governor covering all operations of the 
State highway department. He is assisted in the 
discharge of his duties at the central office by a 
deputy commissioner, who is required to be a civil 
engineer, by a bridge engineer, an office engineer, 
a maintenance engineer, draftsman, and other em- 
ployees, and in the field by eight district engineers, 
who have charge of supervision and inspection of 
State construction and State reward work. 

County.—Fifty-eight counties have adopted the 
county-road system and control of the roads therein 
is vested in a board of three commissioners, generally 
elective. The county clerk is clerk of the board and 
the county treasurer is fiscal agent. 

In counties containing 20 or more entire or frac- 
tional surveyed congressional townships the board 
of commissioners may be appointed by the county 
board of supervisors. 

The board of commissioners of each county so 
organized is required on or before October 1 of each 
year to prepare a budget covering the estimated 
road expense and the tax levies for the coming year, 
and to present same to the county board of super- 
visors, who may make amendments therein, although 
they are required to provide sufficient funds for the 
proper maintenance of the roads in their jurisdiction. 
Township.—Twenty-five counties exercise road 

control by means of township boards consisting of 
the township supervisor, the township clerk, and 
the two senior justices of the peace. This board 
appoints a township highway commissioner and an 
overseer of highways for each road district in the 
township. 

CLASSIFICATION, CONTROL, AND PROCEDURE. 

The 94,100 miles of public road in Michigan are, 
for the purpose of fixing responsibility for construc- 
tion, control, and maintenance, divided into three 
groups, viz, trunk-line highways, county roads, and 
town roads, As State reward may be granted under 

a brief discussion of the State reward systems will 
be outlined at this time. State refunds are granted 
under the reward system authorized by the legisla- 
ture and are applied to roads constructed in accord- 
ance with seven standard types. Class A roads are 
20 feet wide between ditches, with a 9-foot traveled 
track of clean gravel or sand-clay, being the cheaper 
type of construction, while class G roads are 20 feet 
wide between ditches, with a brick-paved surface 
9 feet wide laid on gravel, sand, broken stone, or 
slag, represent the highest type of construction. 
The rewards vary from $250 per mile for class A 
roads to $1,000 per mile for aie G roads. These 
amounts are increased by 10 per cent for each addi- 
tional foot in width of wearing surface up to and 
including 16 feet. These rewards are doubled dn 
trunk-line or State roads if full control over con- 
struction is vested in the State highway department. 
The roads to be improved under the reward method 
are designated by jomt agreement between the State 
highway department and county or township board. 
The State highway department furnishes the neces- 
sary plans and specifications and inspects the work 
when completed. The reward is paid to the county 
or township fiscal agent when the completed work 
has been accepted by the State highway depart- 
ment. Maintenance is executed by and at the ex- 
pense of the local unit. State rewards may be with- 
held to compel proper maintenance. 

The State puilets and pays the cost of construction 
of all bridges greater than 30-foot spans on State 
rewards roads provided the local unit expended on 
road or roads including bridge sites, an_amount not 
including State reward, equal to the cost of the 
bridge plus the State reward mentioned on the road 
or roads built. 

In addition to the reward system, the laws of 
Michigan grant State or Federal aid for construction 
purposes when control over location and construc- 
tion is vested in the State highway department. 



When such aid is invoked the procedure is substan- 
tially as follows: 

The county or township designates the road to be 
improved, pledges funds therefor, and requests 
Federal or State aid. The State highway depart- 
ment views the road, approves the project, prepares 
surveys, plans, specifications, and notifies the local 
board of the estimated cost and the amount it must 
deposit with the State treasurer to the credit of the 
State highway fund. The percentage of cost paid 
by the township or county board is fixed by statute 
and is computed as follows: The total assessed 
valuation of the county or township is divded by the 
number of miles of trunk line road allotted to the 
county or township. When the quotient is $100,000 
or less, the local board pays 25 per cent of the total 
cost; as the valuation of the county increases, the 
percentage of cost borne by the local board is 
increased up to 50 per cent of the total cost, the 
State contributing the remainder. The cost of 
surveys and plans is paid from State funds. 

Trunk-line highways; or State roads comprising 
about 4,500 miles are designated in a general way 
by the State legislature, the details of location being 
left to the State highway department. They are 
constructed and maintained by the State highway 
department with Federal, State and local funds. 
Local funds are contributed annually for mainten- 
ance purposes in an amount equal to 3 per cent 
of the local contribution to the cost of construction, 
provided, however, that this contribution may not 
exceed $100 per mile. The mileage of trunk-line 
highways in any county may not exceed 38 miles 
for each surveyed township. 

Trunk-line highways may be constructed with 
local funds by local officials, the plans, specifications, 
and supervision being furnished by the State high- 
way department. 
the ee double rewards are paid to the local board. 
The maintenance of such roads may be carried out 
by the local boards subject to state supervision. 

County roads.—These are designated, controlled, 
improved, and maintained by the county boards 
with local funds. Single rewards are paid for im- 
proved roads if constructed im accordance with 
State law, and the rules and regulations of the State 
highway department. 
Township roads.—These comprise all other roads 

of the State not mcluded in the preceding systems. 
They are constructed and maintained by township 
officials with township funds. Rewards may be paid 
for improved roads of this group, although it is the 
desire of the State highway department to give prefer- 
ence in construction to roads of the preceding groups. 

Convict or reformatory labor may be utilized on 
trunk-line and county roads when requested by 
local officials, all expense bemg borne by the local 
board and an additional charge of 50 cents per day 
for each person employed. County prisoners may 
also be detailed to road work by the county board 
of supervisors. : 

Improvement of roads of the three groups may 
be executed under contract or force account. The 
State highway department may let contracts for 
work done by districts authorized to levy special 
assessments and located in two or more counties: 
for all bridges of 30-foot span or more located on 
State trunk-lines; for all work done by contract in 
counties having no county organization; and for all 
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On satisfactory completion of 

rojects involving the expenditure of Federal and 
State aid funds. All other contracts are let by the 
board having jurisdiction over the roads. 

Partial payments may be made at monthly 
intervals when based on estimates prepared and 
approved by the engineer in charge of the work. 
The approved estimate is then submitted to the 
executive official or board in charge of the funds 
provided for the work and parent may be made 
on his or their order. Final payment may not be 
made until the contractor has filed an affidavit 
showing that all accounts incurred by him on 
account of the work have been paid, and until the 
completed work has been inspected and approved 
by the proper authorities. 

REVENUES. 

For the year ended June 30, 1918, the State 
legislature provided the following amounts for the 
use of the State highway department. 

For support of the State highway department. ........ $30, 000 
For State aid on construction of Federal aid roads... .. 225, 000 
For bridges and State reward on trunk line routes 550, 000 

In addition to these amounts the State highway 
department has at its disposal 50 per cent of the net 
automobile revenues hid will produce it is estimated 
$1,272,246, which may be used for the payment of 
single State reward and maintenance rewards. 

County and township funds.—These are 
raised by taxation or by bond issues. When by 
taxation, two levies are made consisting of (1) the 
road-repair tax laid on all property outside the limits 
of incorporated villages or cities, and may not 
exceed 50 cents on each $100 of valuation, except 
in townships having a valuation less than $200,0C0 
where the tax may not exceed $1 on each $100 
valuation; (2) the highway improvement tax laid 
on. all property in the township at the same rates as 
given for the road repair tax. 
Bonds.—Bonds may when authorized by a ma- 

jority of the voters affected be issued for road pur- 
poses in an amount not to exceed 5 per cent of the 
assessed valuation of the township or three per cent 
of the assessed valuation of the county. 

It is estimated that on January 1, 1915, $10,389,- 
029.43 of county and township bonds were outstand- 
ing. These bonds bore interest at rates of 4 per cent 
and 5 per cent and had terms of 15 to 20 years, 

NEW ARIZONA STATE ENGINEER. 

State Engineer B. M. Atwood, of Arizona, re- 
signed January 6, to go into the contracting busi- 
ness, with road work a specialty. F. N. Holm- 
quist of Phoenix has been appointed to succeed 
him. Mr. Holmquist is a graduate of the Uni- 
versity of Chicago, class of 1909. He has lived in 
Arizona most of the time since his graduation, has 
served as city engineer of Phoenix, and when ap- 
pointed was in private practice in that city. 

ALABAMA ROAD LEGISLATION. 

The Alabama Good Roads Association is push- 
ing road legislation wanted from the legislature now 
in session. It is advocating increased appropria- 
tions for highway building, the use of the automo- 
bile license tax in maintaining roads and a law to — 
work conyicts on the highways. 

O 



ROAD PUBLICATIONS OF BUREAU OF PUBLIC ROADS. 
SEBEL TET: for the free publications in this list should be made to the 
NG LEE hela MLE SO ath S00 RN pl GL AA Mel Aone a RAL 
D.C. Applicants are urgently requested to ask only for those publications in which 
they are particularly interested. he Department can not undertake to supply com- 
Pee ee re Nee nce am pacer ye) ny Deblcndon fy anyone Berean. 
The editions of some of the publications are necessarily limited, and when the Depart- 
ment’s free supply is exhausted and no funds are available for procuring additional 
copies, applicants are referred to the Superintendent of Documents, Government 
Printing Office, this city, who has them for sale at a nominal price, under the law of 
January 12,1895. Those publications in this list, the Department supply of which is 
exhausted, can only be secured by purchase from the Superintendent of Documents, 
who is not authorized to furnish publications free. In applying for these publications 
the name of the series as well as the number of the publication should be given, as 
“Bureau of Public Roads Bulletin No. 32.” 

REPORTS, 

Report of the Director of the Office of Public Roads for 1916. 
Report of the Director of the Office of Public Roads for 1917. 
Report of the Director of the Bureau of Public Roads for 1918. 

OFFICE OF PUBLIC ROADS BULLETINS. 

*Bul. 28. The Decomposition of the Feldspars (1907). 10c. 
32. Public Road Mileage Revenues and Expenditures in 

the United States in 1904. 5c. 
*37. Examination and classification of Rocks for Road 

Building, including Physical Properties of Rocks 
with Reference to Their Mineral Composition and 
Structure. (1911.) 15c. 

*43. Highway Bridges and Culverts. (1912.) 5c. 
*45, Data for Use in Designing Culverts and Short-span 

Bridges. (1918.) 5c. 
*48. Repair and Maintenance of Highways (1913). 15c. 

DEPARTMENT BULLETINS. 

Dept. Bul. *53. Object-Lesson and Experimental Roads and 
Bridge Construction of the U. S. Office of 
Public Roads, 1912-18. 5c. 

105. Progress Report of Experiments in Dust Pre- 
vention and Road Preservation, 1913. 

136. Highway Bonds. 
220. Descriptive Catalogue of Road Models of Office 

of Public Roads. 
230. Oil Mixed Portland Cement Concrete. 
249, Portland Cement Concrete Pavements for Coun- 

try Roads. 
257. Progress Report of Experiments in Dust Pre- 

vention and Road Preservation, 1914. 
*284. Construction and Maintenance of Roads and 

Bridges, from July 1, 1918, to December 31, 
1914. 10c. 

314. Methods for the Examination of Bituminous 
Road Materials. 

347. Methods for the Determination of the Physical 
Properties of Road-Building Rock. 

*348, Relation of Mineral Composition and Rock 
Structure to the Physical Properties of Road 
Materials. 10c. 

370. The Results of physical Tests of Road-Build- 
ing Rock. 

373. Brick Roads. 
386. Public Road Mileage and Revenues in the 

Middle Atlantic States. 
387. Public Road Mileage and Revenues in the 

Southern States. 
388. Public Road Mileage and Revenues in the New 

England States. 
389. Public Road Mileage and Revenues in the 

Central, Mountain, and Pacific States, 1914. 
390. Publie Road Mileage in the United States. A 

summary. 
393. Economic Survvys of County Highway Im- 

provement, 
407. Progress Reports of Experiments in Dust Pre- 

vention and Road Preservation, 1915. 
414. Convict Labor for Road Work, 
463. Earth, Sand-Clay, and Gravel Roads. 
582. The Expansion and Contraction of Concrete 

and Concrete Roads. 
537. The Results of Physical Tests of Road-Building 

Rock in 1916, including all Compression 
Tests. 

555, Standard Forms for Specifications, Tests, Re- 
ports. and Methods of Sampling for Road 
Materials 

583. Report on Experimental Convict Road Camp, 
Fulton County, Ga 

586. Progress Reports ot Experiments in Dust Pre- 
vention and Road Preservation. 1916. 

*Department supply exhausted 

660. Highway Cost Keeping. 
670. The Results of Physical Tests of Road-Building 

Rock in 1916 and 1917. 
691. Typical Specifications for Bituminous Road 

Materials. 
704. Typical Specifications for Nonbituminous Road 

Materials. 
724. Drainage Methods and Foundations for County 

Roads. 

OFFICE OF PUBLIC ROADS CIRCULARS. 

Cir. 89. Progress Report of Experiments with Dust Preventa- 
tives, 1907. 

*90. Progress Report of Experiments in Dust Prevention, 
Road Preservation, and Road Construction, 1908. 5c. 

*92. Progress Report of Experiments in Dust Prevention and 
Road Preservation, 1909. 5c. 

*94. Progress Reports of Experiments in Dust Prevention 
and Road Preservation, 1910. 5c. 

98. Progress Reports of Experiments in Dust Prevention 
and Road Preservation, 1911. ~ 

*99. Progress Reports of Experiments in Dust Prevention 
and Road Preservation, 1912. 5c. 

*100. Typical Specifications for Fabrication and Erection of 
Steel Highway Bridges. (1913.) 5c. 

OFFICE OF THE SECRETARY CIRCULARS. 

Sec. Cir. *49. Motor Vehicle Registrations and Revenues, 1914. 
de. 

52. State Highway Mileage and Expenditures to Janu- 
ary 1, 1915. 

59. Automobile Registrations, Licenses, and Revenues 
in the United States, 1915. 

62. Factors of Apportionment to States under Federal 
Aid Road Act Appropriation for the Fiscal Year 
UWA 

63. State Highway Mileage and Expenditures to Janu- 
ary 1, 1916. 

65. Rules and Regulations of the Secretary of Agricul- 
ture for Carrying out the Federal Aid Road Act. 

72. Width of Wagon Tires Recommended for Loads of . 
Varying Magnitude on Earth and Gravel Roads. 

73. Automobile Registrations, Licenses, and Revenues 
in the United States, 1916. 

74. State Highway Mileage and Expenditures for the 
Calendar Year 1916. 

77. Experimental Roads in the Vicinity of Wash- 
ington, D. C. 

FARMERS’ BULLETIN. 

F. B. 338. Macadam Roads. 
505. Benefits of Improved Roads. 
597. The Road Drag. 

YEARBOOK SEPARATES. 

Y. B. Sep. *638. State Management of Public loads; Its Devel- 
opment and Trend. 5c. 

727. Design of Public Roads. 
739. Federal Aid to Highways. 

REPRINTS FROM THE JOURNAL OF AGRICULTURAL 
RESEARCH. 

Vol. 5, No. 17, D-2. Effect of Controllable Variables Upon the 
Penetration Test for Asphalts and 
Asphalt Cements. 

Vol. 5, No. 19, D-3. Relation Between Properties of Hardness 
and Toughness of Road-Building Tock. 

Vol. 5, No. 20, D-4. Apparatus for Measuring the Wear of 
Concrete Roads. 

Vol. 5, No.24,D-6. A New Penetration Needle for Use in 
Testing Bituminous Materials. 

Vol. 6, No. 6, D-8. Tests of Three Large-Sized Teinforced- 
Concrete Slabs under Concentrated 
Loading. 

*Vol. 10, No. 5. D-12. Influence of Grading on the Value of 
Fine Aggregate Used in Portland 
Cement Concrete Road Construction. 
be: 

Vol. 10. No. 7, D-13. Toughness of Bituminous Aggregates. 
Vol. 11, No 10, D-15. Tests of a Large-Sized Reinforced-Con- 

crete Slab Subjected to Eccentric 
Concentrated Loads. 

*Department supply exhausted. 
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Stricken Europe Needs Our Help In 

Period of Recovery, Says Secretary 
OW, the great struggle has been won by the forces of civilization, and this Nation 

N is free—at least temporarily free—to take up once more the tasks of peace. It has 
issued from the contest, comparatively speaking, untouched and unhampered. 

By reason of its shorter actual participation in the war and its freedom from such devasta- 
tion as has swept Europe, its relative position—industrially, financially, socially, and gov- 
ernmentally—is stronger than it was five years ago. The world does not yet realize how 

stricken are the European countries and how long it will take them to recover and to make 
their former material contribution to the world’s stock. 

It is impossible yet for one to frame in his mind a complete picture of the disabilities 
under which all Europe labors. It has been estimated that the European belligerents, exclu- 
sive of the Balkan States and Turkey, lost more than seven millions of men killed and four- 
teen millions wounded, many of them permanently incapacitated, a total casualty list of 
over twenty millions. The impairment resulting from these losses and the burden imposed 
by great numbers of widows and orphans can not be calculated. And what of the destruction 

of property, the enormous losses of merchant ships, the disruption of industry ? 
We must think, too, of the immense upheaval in the social, economic, and political 

field, of the years of struggle that will ensue before Governments are reorganized and orderly 
political processes are restored. In Central Europe the old régime will not reappear. For 
the first time in their lives the masses of the people will have an opportunity to say 
something about their future and to take part in the direction of the Government. They will 
not be content with the restoration of former conditions and will demand things in the way 

of political participation, of standards of living, and of wages that will constitute a revolution. 
Obviously, also, account must be taken of the enormous debts, the principal of which 

must be ultimately discharged and the interest paid. It is probable that the war debt of all 
the belligerents will range from $175,000,000,000 to $200,000,000,000. It is estimated that 

that of Great Britain will exceed 32 billions, 37 per cent of her estimated real wealth, and 

$700 per capita; that of France, more than 25 billions, 50 per cent of her wealth, and $600 
per capita; that of Germany, 33 billions, 40 per cent of her wealth, and $560 per capita; 

that of Austria, 18 billions, 76 per cent of her wealth, and $346 per capita; that of Italy, 
7 billions, 30 per cent of her wealth, and $200 per capita; while that of the United States 
may be 20 billions, only 11 per cent of her wealth, and $200 per capita. 

And yet there are those who express alarm as to the future ability of this country to 
hold its due place in the trade of the world. There are doubtless others who may take smug 
satisfaction in the thought that Europe will be relatively handicapped. Many among us 
still entertain medieval notions of trade, and foolishly think that one nation can gain only 

at the expense of another or that it is possible for a nation to secure what it needs from others 
without giving an adequate return. It is incredible that any thinking man can gain satis- 

faction from an impairment of the capacity of any part of the world to contribute to the 
world’s national dividend of goods and services. 

Our thought, it seems to me, should be how, in the period of recovery, we may properly 

assist the desperately stricken people of Europe rather than of how we can take advantage 
of them in their present plight.—From address by Secretary Houston. 
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