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PREFACE.

Tue greater portion of the material for this work was
gathered before the establishment of the Government In-
quiry into ¢ Systems of Road Management in the United
States,” and when the writer took charge of that inquiry,
it was thought best, i“view of the urgent demand for a
publication of this character and the delay involved in
organizing the inquiry and making a proper digest of its
results for publication, to carry out the original intention,
and publish, in a private form, the information already at
hand, and such additional matter as might come in through
the inquiry or otherwise during the preparation of the
volume for the press. In addition to supplying a present
need, it is hoped that this book may still further stimulate
public interest in the subject, and thus promote the success
of the official inquiry.

The demand for information on this subject generally
relates —

First, To the new legislation for road improvement and
the working of that legislation

Second, To the cost and methods of road construction;

Third, To the effects of road improvement where it
has been accomplished.
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CHAPTER 1.
RECENT PROGRESS IN ROAD IMPROVEMENT.

TaE task of transforming a million miles, or more,
of bad roads into good ones, a task which involved the
disruption of century old systems, the development of
new lines of legislation in all the States of our Union,
and, in many, even the changing of their constitutions,
and which has threatened to require an expéﬁditure
running into billions, has commonly been deemed so
vast and difficult as to be utterly hopeless; but it sud-
denly appears that the few good citizens who have had
the courage to attempt it, here and there, have reason
to be astonished at their own success. Not only have
the ways and means been found without oppression to
the taxpayer, but the actual cost of good road-making
has been brought far below the early estimates. Sixteen
States have passed new road laws, more or less radical
in their nature, and one has amended its constitution
to permit the adoption of such laws. Many hundreds
of miles of good roads have already been built, in local-
ities widely separated, under varying conditions and
through various methods of administration, finance, and
construction.
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It is therefore no longer necessary to go abroad for
instruction in this reform, but, on the other hand,
highly necessary to learn what is being done at home;
the country is so vast, that what is done and well done
in one section is often unknown or misunderstood in
another, and each community has, so far as regards
the experience of others, wrought mosfly in the dark.
Some recent developments of the road movement tend,
however, toward a thorough investigation of the subject,
and a wide diffusion of the knowledge so gained.

In Chicago a year ago last October, in the midst of
the universal excitement and enthusiasm which attended
the opening ceremonies of the Great Fair, and the dedi-
cation of the White City, a representative body of men
coming from all parts of the land, and from every walk
in life, drew aside from the contemplation of the tri-
umphs of American civilization to counsel together on
one great reproach to that civilization, — the condition
of the common roads of the country. In this gathering
there were delegates from all the existing State organi-
zations for road improvement, from many Boards of
Trade and Agriculture, from Agricultural Colleges and
Universities, and from Farmers’ Clubs and Wheelmen’s
Leagues, besides many individual leaders in the general
movement. No more harmonious assemblage ever dis-
cussed a public question. Each speaker presented only
a varied phase of the same picture of the country’s need
and its opportunity.

One said: * Columbus discovered America in vain if,
after four hundred years, we are still behind the ancient
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Peruvians in one of the elements of civilization, and are
not ashamed of it; a people not yet emerged from bar-
barism, with no written language, and no means of
record or communication better than a knotted string,
yet possessing a system of roads which astonished their
Spanish conquerors more than all the other marvels of
that marvellous land.” ‘

*“ A Spanish writer of the day pictured the Great Road
from Quito to Cuzco in this lofty language: <1 believe
that in all the history of man there has been no account
of such grandeur as is to be seen in this road, which
passes over deep valleys and lofty mountains, by snowy
heights, over falls of water, through live rocks, and
along the edges of furious torrents; in all places level
and paved; along mountain slopes terraced; through the
living rock cut; along the river banks supported by
walls; in the snowy heights with steps and resting-
places; in all parts ten paces wide, clean swept, clear of
stones, and, at intervals, post-houses and storehouses
and temples of the Sun.””

Another speaker said: “ A4 strange apathy has fallen
upon the country, and a strange paralysis upon the gov-
ernment, since the time when the Fathers of the Republic
declared it the duty of Congress to bind the Republic
together with roads and canals.”

A well-known Western editor said: ¢ The building
of the needed highways of the land is of no less
consequence to America in the development of its
resources than the building of its 200,000 miles of
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magnitude of the undertaking does not appall any one,
but the whole country, without exeepting the smallest
fragment, favors the good work. There is not an insti-
tution of learning, from the highest university to the
primary school, but teachers and pupils favor good
roads. If money talks, every dollar in the land is
speaking a good word for better roads. It is an object
which permeates all society, without room for an un-
friendly thought. It concerns every phase of religious
belief, but steers clear of sectarianism. It takes com-
plete possession of all polities. but avoids all parties.
In a word, the eontinent is solid for good roads.”

“How shall they be built? Toanswer this, the mest
important question which ean come before the Ameri-
can people in the next century is the scope. objeet,
and purpose of the National Road League which this
National Convention is assembled to organize.”

The Secretary of the Iowa Road Improvement Asso-
clation, after deseribing the waste and losses due to bad
roads, said: **Build permanent eountry roads, passable
during twelve months in the year, and these adverse
conditions disappear. The farmer sells his grain or
stock when prices tempt him; he delivers when his
other duties permit without sacrifice of time; he buys his
supplies on rainy days, emancipated from the spasmodic
and uneertain market; he reforms his methods and the
character of his farming, raising a greater variety of
crops, fruits, vegetables, and dairy products, many of
them perishable with uncertain and bad roads, but
profitable with good roads open every day in the year.
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His lands, as a result of this diversity in farming,
increase in fertility and in value, and he becomes a
prosperous social being.

“The merchant can then engage in business with less
capital and can carry smaller stocks of goods. He
ceases to become an enforced money-lender to the

“farmer, as he is when he sells on credit, and in turn he
meets his own obligations promptly and in cash. The
manufacturer and jobber distribute throughout the year
instead of in seasons, thereby releasing much of their
capital for other enterprises. The railroad company
cuts down its investment in useless rolling-stock, if
freed from the congestion of spasmodic transportation,
and performs its duties toward its patrons without fric-
tion, promptly and efficiently, and with the resultant
good-will of the entire public.”

The President of the American Bankers’ Association
salid: “The distressingly improvident and wasteful
condition of the common roads of the United States,
that are quagmires half of the year and beds of dust the
other half, and the great necessity for their improve-
ment, are becoming universally recognized. 'The people
are at last beginning to realize that bad roads annually
entail losses that in magnitude are beyond computation,
and that their permanent improvement would yearly
affect the saving of untold millions to the nation.

“There 1s no man, woman, or child in the land that
has not a personal interest in the question of better
roads. There is no article produced, imported, or
exported, the cost of which is not in some degree
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affected by the character of the common roads over
which it is transported from the field, the mine, the
mill, or the ship, to the user or consumer; and the
worse the roads over which it is transported, the less it
yields the producer, and the more it costs the user or
consumer; and the loss thus borne year after year hy
the entire people of the nation is so enormous that it
cannot even be reasonably approximated.

“While the vast improvement and extensions of rail-
ways, and the increase in number, size, and means of
propulsion of vessels have reduced the cost of transpor-
tation by rail and water to a minimum, the cost of
transportation over our common roads means practically
the same at near the close of the world’s greatest cen-
tury of progress in other means of transportation as it
was at its beginning. It costs less to transport com-
modities across the continent by rail, or from continent
to continent by water, than it does over a single mile
of some of our common roads during nearly half the
year.”

The outcome of this notable gathering was the incep-
tion of the NATIONAL LEAGUE For Goobp RoADs, and
that organization was so well established by the follow-
ing winter that it was able to hold a convention in
Washington, with more than half the States of the
Union represented.

The Press of the country was constant and earnest in
its aid of the movement, its colunns containing many
such articles as the following: —

“The National League for Good Roads is wasting no
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time nor letting any circumstance delay its work.
Amid the tumult of the Columbian celebration at
Chicago it brought together a large and interested body
of practical men for formal organization; and to-day,
amid the culminating excitement of the presidential
campaign, its executive committee meets in this capital
to perfect plans for extending its work immediately into
every school district of the United States. The object
of the League should enlist the sympathy and co-opera-
tion, as its personal composition commands the confi-
dence, of all public-spirited citizens; without which,
indeed, its success will not be easily attained. To
provide the nation with good roads is a stupendous
undertaking; but, in the way the League indicates, it
can be accomplished, and it should be and must be
accomplished.” — N. Y. Tribune.

“It is a remarkable evidence of the hold which the
good roads reform has upon the American people, that
in the midst of the absorbing festivities of Columbus
week it was possible to hold a large and enthusiastic
meeting at Chicago in its interests. The gathering at
Central Music Hall contained prominent representatives
of many States and many industries from East and
West, North and South. To the promoters of the good
roads movement is due the honor of inaugurating a
reform which is bound before long to enlist the best and
most powerful elements of our population.” — Chicago
Post.

“Good roads mean blessings of untold value
sections where bad roads are at present the };}rlféy./ The
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improvement of the public highways will tend to largely
augment the benefit of railway communication, will
bring the farmers and merchants into closer relations,
will shorten the distance to markets, will save an
immense amount of wear and tear to vehicles and stock,
will help trade, help commerce, help education, help
investments, help everything that conduces to the ma-
terial welfare of the people. All honor and success,
therefore, to the proposed national organization.” —
Washington Post.

The Washington Convention aroused the strongest
interest and sympathy in all departments of the gov-
ernment; and many senators, members of Congress,
and executive officials attended and took part in the
deliberations.

Senator Manderson, President of the National League,
said: “It would be waste of time for any one in this
presence to speak of the necessity for the work that we
are engaged in. I know of, no subject more important
than the bettering of the roads of the United States.
No detailed statement of the deplorable existing condi-
tion is necessary. We know the fact that we must get
out of the present methods and mend our ways the
country over. We can congratulate ourselves that
there is such widespread interest on the subject of
educating the people for their own good. The news-
papers all over have taken up the matter and have
created such interest that in some localities better roads
have already resulted. It was a source of very great
pleasure to me that in the county of Douglas, in which
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I live, in the State of Nebraska, largely as the result of
the agitation of this question by the newspapers, the
people have already started to build better roads, and
have in that county voted $150,000, to be issued in
bonds, the proceeds to be expended for that purpose.
This experience has been repeated all over the land.”

Among the remarks made by other speakers were the
following: —

By Senator Chandler: “ Mr. Chairman and gentlemen
of the National League for Good Roads: I am glad to
say a few words on this important subject. It is one
that deeply interests my own State. I am here at the
request of Governor John B. Smith, who has just been
inaugurated, and of Ex-Governors David H. Goodell
(vice-president of your League for the State of New
Hampshire) and Hiram A. Tuttle, all of whom take a
warm interest in this subject.

“The question of good roads in New Hampshire has
connected itself with that of forestry, because, in order
to keep New Hampshire prominent, as we know it now
is, among the summer resorts of the United States, it is
necessary for us not only to have good highways and
good roads, giving easy access to our natural scenery,
but we must preserve our forests and our watercourses.

“Now, the first thing that we have thought of has been
to abolish working out the taxes, because the towns do
not get full advantage of the money that is voted under
the existing system. .We expect to be instructed by
the National League for Good Roads as to other meas-
ures for improving the roads of our State.”
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Regarding action by Congress, the Senator said:
“Therefore, gentlemen, state what you want Congress
to do. Either a national commission should be ap-
pointed, or the Secretary of Agriculture should be
authorized to make investigation and ascertain the
needs of the country and the best methods of improving
our roads, and the aid of the National Government
should be in other ways invoked to arouse our peaple
to the necessities which are upon the country in con-
nection with improving roads. Beyond that, as to what
should be asked of Congress, I desire to be instructed.
I know I express the sentiment, not only of myself, but
of the chairman, Senator Manderson, and of General
P. 8. Post, whom I see here, and of many other senators
and representatives, when I say that if you will state
in what way you think the aid of Congress ought to
be invoked in this work, assuming the request to be
reasonable, we will do all we can to assist in accom-
plishing your wishes.”

By the Secretary of Agriculture, Hon. J. M. Rusk:
“The U. S. Department of Agriculture is in full
sympathy with this movement. It o.ught to be, as.the
national representative of the agricultural interest. A
dollar saved in transportation is a dollar added to net
production. What shall the farmer do with his surplus
product, and why raise this surplus, if his way to the
outside world is barred by impassable highways, or
obstructed by obstacles which increase threefold the
expense of realizing the fruits of his industry? Can
we enlighten him by showing him a better way of
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expending the taxes levied upon him for the improve-
ment of his roads? Can we show him such a system,
well driven home with eclear persuasion and positive
assurances, as will induce him to take hold of the sub-
ject with energy? 1 believe that the time is ripe to
submit this matter to the intelligence of the American
public. There should be a unity of interest between
the city and the country. The city is almost as much
interested in getting good roads as the country itself.
To the country it means enhanced net value to country
products; to the city it means a greater variety and no
essential increase in cost to the consumer.

~“No one man can improve the highways of a neighbor-
hood. All must act together in behalf of their common
interest, and people in yielding something to the com-
mon interest will in the end, by intelligent co-operation
and systematic methods, be the recipients of benefits far
beyond any possible results arising from discordant and
uncompromising individual demands. Every person
must be brought to see this and be induced to yield his
individual interest to a wider range of road improve-
ment, and to a single system wider than the horizon as
seen from his own doorstep.”

By Major Sanger, U.S.A.: “T am not a delegate to
this convention, but the representative, by proxy, of a
relative, who is a delegate from the State of New York.
I have taken advantage, however, of my temporary
connection with the convention to bring the objects of
the Road League to the notice of the military authori-
ties in Washington, and it affords me much pleasure to
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say that both the Secretary of War and the Major-
General Commanding the Army are in full sympathy
with this movement in behalf of good country roads,
not only because of their great value to military opera-
tions, should they ever be necessary, but because of
their effect generally, in facilitating intercourse in
those sections where railroads and telegraphs are not
relied on, as yet, for communication. 1 have been
requested by the Secretary and by General Schofield to
assure the convention of their wish to co-operate with
all the means at their disposal, and to request the con-
vention to point out to them in what way this can be
done so as to best promote the objects of the League.
Greneral Schofield has given the subject of roads much
consideration, more especially those along our Canadian
border, on both sides of the line, and fully appreciates
their importance, no matter in what part of the country
they may be situated. As you are doubtless aware, the
army has been for years the pioneer of Western emigra-
tion in this country, and by its marches and the posts
it has built has been largely instrumental in détermin-
ing the sites of our Western cities and the main lines of
communication between them. It is my belief that the
intelligence and experience of the army can be made a
valuable auxiliary in the establishment of good roads,
and I am quite sure, from what the military authorities
have said, that they would be glad to use them for that
purpose.”

By Judge Thayer, President of Iowa State Road

“

Association: “This great uprising is not local. Tt is
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as broad as the continent and foreshadows the grandest
moral and physical revolution that ever aroused a
civilized people. It means a nation stirred up from
centre to circumference.

“It may be that a higher education in road-making is
essential to a proper comprehension of the movement
which is covering the land. But I cannot believe that
is the case. Never since the foundation stone of yonder
Capitol was laid has there been any long-continued
period but object lessons in bad road-making were as
familiar to the person who walked or drove a team as is
the plough to the husbandman. Those object lessons
exist to-day all over this broad land, in front of every
farmer’s dooryard, and they keep him company on every
journey he makes to the village or to the church; they
stare at him with a ghostly glare when he takes his
dead to the burying-ground, and his little children
trudge homeward from the schoolhouse with those
lessons the most impressive of all they learn.

I believe the education is complete. Every man has
his fill. He has drank deep at the fountain of that
kind of knowledge. Now he is prepared for reform,
and if he is ready to get out of the rut as well as the
mud, this earthquake which is waking people up will
keep them awake until the good roads become object
lessons that put the finest paintings in the shade, and
the bad roads become forever obsolete. -

“The education complete, then comes practical road-
making. What is it? How is it done? J am econfi-
dent that to carry on road-making on an sta}g"t;éhsivqscu]e

Y

s
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as would be wise or prudent will not require an increase
of taxation. The average taxpayer has a greater horror
of adding more taxes to his burdens than he has of
adding to his roads more mud. He will be an enthusi-
ast in favor of better roads; he will take a front seat
at road meetings and applaud every reference to road
reform, but when it comes to suggesting more taxes he
feels like rising up, taking his hat, and hunting a little
fresh air. He is no longer in it. e wants to be
counted out. Nor do I blame him. Not that taxes are
unreasonably high, considering the blessings and advan-
tages the people derive from the institutions of the
land, which must flourish to a certain extent by means
of taxation, but in this matter of good road taxes he has
gotten into a rut, and nothing so nicely fits the wheel
as the rut; and unless there is something just as good,
without additional time, trouble, or expense to reach
it, he prefers to jog along in the old groove to the end
of the chapter or the road. DBut fortunately the tax-
payer can throw up both hands for road improvements
and enter the arena of road reform with his coat off and
his heart and hands earnestly in the work, and be satis-
fied without a scruple of doubt that the better roads the
whole country is advocating may come with taxation
reduced rather than increased.

“Not only must there be a radical change in the
manner of paying road taxes, but the money thus paid
must be expended in a different way. The local method
of building roads must in a great measure be aban-
doned. The next generation must be asked to help
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bear the expense of building the roads which the next
generation will enjoy. To do this, the road taxes need
not be increased, but use the taxes to pay the interest
on loans for money advanced to build good roads
economically and on an extensive scale.

“Construct roads on the same plan whereby the great
enterprises of this land have been built up. If it is
thought the best policy to limit road-building to a
county, and not make the State the chief factor, provide
that all the road taxes shall be paid into the treasury,
and, instead of being used in the repairing of the roads
already built, devote the larger portion to building
permanent roads and the rest to repairs. If there
should be a prejudice in any county against borrowing
money on long-time bonds at a’low rate of interest and
spending the money as rapidly as it can be done to
advantage, and using the taxes to pay the interest and
creating a sinking fund to pay the principal when due,
then adopt a plan for building, with the annual taxes, a
certain number of miles of good road every year. Dif-
ferent communities will have different views as to
which policy it is best to pursue. But it is well
enough to bear in mind that the larger number of the
great improvements in this country have been brought
about on borrowed money. One man never undertakes
to build a railroad. For one man, or even one com-
munity, to undertake to build so much of a railroad as
runs through his or its school district would be a slow
method of building trunk lines of railroads. It might
be done that way in time, but railroads have not been
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constructed in that way. The vast railroad system of
this country is the work of the ablest financial geniuses,
the best skilled engineers, the most successful business
men the century has produced, and I believe that
to-day, without loans on bonds, there would be less
than 20,000 miles of road where there are 200,000
miles. Other great industries conducted on a colossal
scale, and which are the pride and boast of the nation,
owe their success to a combination of purses advancing
money to be repaid in the future.

“So it is no unexplored field I take the public into
when I ask it to enter upon a system of road-making
that shall equal any undertaking in which the country
has ever engaged, not excepting the building of nearly
200,000 miles of railroad.

“With the work undertaken on a large scale, the
railroads will become an important factor in road-
making, as it would be to their interest to haul the
material at the cost of the service. The prison labor
could be utilized, because it would pay the State to put
the prisoners at work at such places where stone quarries
were extensive, or at points where stone in the rough
could be delivered at nominal cost, and make them
central points from which the railroads would distribute
the broken stone into sections of the State where there
are no such quarries.

“Western cities are engaged in a general system of
paving streets. They would not do this in any other
way than the issuing of improvement bonds to run
several years. The burden falls lightly on the shoul-
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ders of each property-owner, and the cities have the use
of the paved streets years in advance of the all-cash-
down system.

“But the cities are as much interested as the country
in good roads, and they are willing to bear a share of
such improvements. In order that they should have an
opportunity to help on the work, the State should all
the more contribute a certain amount for each mile of
standard road built to be paid out of the general fund.”

The Committee on Agriculture of the House of
Representatives, being invited to meet the convention,
sent the following reply: —

“ COMMITTEE ON AGRICULTURE,
“House or REPRESENTATIVES, U.S.
« Washington, D.C., January 18, 1893.
“GEN. Roy STONE,
“ General Vice-President and Secretary :

“Sir: Replying to your kind invitation to attend your
conference at 11 A.M. of this date, the Committee on
Agriculture are compelled to decline on account of lack
of time. At some future time we hope to be able to
attend; and at to-morrow’s session at 11 o’clock the
committee by unanimous vote extend an invitation to
representatives of the National League for Good Roads
to be present, and present the matter in any way they
may deem proper.

“Very respectfully,
“W. H. Harch,

“ Chairman Committee on Agriculture.”
B
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CHATPTER II.
THE GOVERNMENT ROAD INQUIRY.

Urox his appointment, the officer in charge of the
Road Inquiry received the following instructions: —

“Sir: You have been this day appointed to supervise
and carry out the investigation pursuant to the Statute
approved March 3, 1893, which has four branches: —

“ First: To make inquiries in regard to the systems
of road management throughout the United States.

“Second : To make investigations in regard to the
best method of road-making.

“Third: To prepare didactic publications on this
subject, suitable for publication.

“ Fourth : To assist the agricultural colleges and ex-
periment stations in disseminating information on this
subject.

“It will not be profitable to enter upon all of these
points at first. The work under the appropriation will
need to be of gradual growth, conducted at all times
economically. Therefore it is not expected that there
will be any considerable force of clerical help, and,
aside from your salary, no considerable expenditure for

the present. It is understood that you have at your
19
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command, the data for a compilation of the laws of
several of the States, upon which their road systems are
based. It should be your first duty, therefore, to make
such collection complete, and prepare a bulletin on that
subject.

“Incidentally, while preparing this bulletin, you
should charge yourself with collecting data relating to
different methods of road-making, which, in the first
instance, should be generic in their character; includ-
ing, —

“ First: The best method of constructing a common
highway, without gravel or stone.

“Second : Gravel highways.

“ Third : Macadam, and other stone roads.

* Fourth: Data upon which to base suggestions for
the transportation of material within reasonable access,
for the proper surfacing of the road-bed. These data
should form the foundation for the second bulletin, or
second series of bulletins.

“There are certain restrictions I wish specifically to
bring to your attention. It must be borne in mind
that the actual expense in the construction of these
highways is to be borne by the localities and States in
which they lie. Moreover, it is not the province of
this Department to seek to control or influence said
action, except in so far as advice and wise suggestions
shall contribute toward it. This Department is to
form no part of any plan, scheme, or organization, or
to be a party to it in any way, which has for its object
the concerted effort to secure and furnish labor to
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unemployed persons, or to convicts. These are matters
to be carried on by States, localities, or charities. The
Department is to furnish information, not to direct and
formulate any system of organization, however efficient
or desirable it may be. Any such effort on its part
would soon make it subject to hostile criticism. You
will publish this letter in the preface to your first
bulletin.
“Yours truly,
“J. STERLING MORTON,
“Secretary.”

Upon receipt of these instructions letters of inquiry
were prepared and sent: —

1. To the Governors of all the States and Territories,
as follows: —

“The Congress of the United States having made
provision” (here follows the appropriation as above),
“I have the honor to request your Excellency’s aid and
co-operation in inaugurating this important inquiry.

“The information regarding foreign roads and road-
making gathered by the Department of State through
its consular representatives has proved to be of great
ralue, and a corresponding home inquiry should be even
more profitable. So many States and communities are
attémpting road improvement, and so many others are
considering it, that a definite knowledge of what each
has proposed or accomplished might be invaluable to
many of the others. Such knowledge can be practically
reached and disseminated only through a central ageney,
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but that agency will need the assistance of all the State
and local officials concerned, in order to bring its work
within the means allotted by Congress and within a
proper limit of time.

“The officer in charge of the inquiry has therefore
been instructed to communicate with the Secretaries of
State of the several States on the subject, and the
Department would respectfully ask your Excellency, if
it meets with your approval, to give your sanction to
his requests, together with such voluntary aid as it may
be in your power to give or procure, and will be further
indebted to you for any recommendations or suggestions
regarding sources of information or the scope of the
inquiry itself, which is yet somewhat undefined.

“T have the honor to remain, Sir,
“Yours very respectfully,
“(Signed) Epwix WILLITS,
“ Acting Secretary.”

2. To the Secretaries of State: —

“Sir: The act of Congress making appropriations for
this Department for the current fiscal year contains the
following provision: —

“To enable” (ete., as before).

“The scope of this inquiry corresponds closely with
that of the one successfully made by the State Depart-
ment, through its consular representatives, into the road
laws and methods of road construction in foreign
countries.

“The success and value of a home inquiry will
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depend much upon the aid given it by the various State
and local officials who have been concerned in road
improvement. I have the honor, therefore, to request
your co-operation in this important work, to the extent
at least of furnishing the names of all such officials,
and of any individuals who may in your judgment be
able to give valuable information or suggestions per-
taining to the subject.

“I take leave also to ask for copies of all recent laws
or compilations of laws bearing upon roads and high-
ways.

“As the inquiry progresses, the Department will fur-
nish you with copies of all published results.”

3. To Members of Congress: —

“DEAR SIr: In pursuing the inquiry into ‘systems
of road management’ and ‘methods of road-making,’
authorized by the Fifty-second Congress, the Depart-
ment of Agriculture desires to communicate on the
subject with the best-informed authorities and private
individuals throughout the United States, and, to ex-
pedite the matter, I have the honor to request your aid
in procuring the names of all counties or townships in
your district which have made a systematic attempt at
modern road improvement, and also the names and
addresses of the officials and of some of the individuals
most actively concerned in such improvement, whether
in respect to legislation or road construction.

“If you are personally interested in the subject, I
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shall be glad to receive any further information or sug-
gestions from you pertaining to the inquiry.”

4. To the State Geologists: —

“Dear Sir: The U. S. Department of Agriculture
has been assured of the general and hearty co-operation
of the State Governments in the inquiry authorized by
Congress ‘into the systems of road management and the
best methods of road construction throughout the United
States ’; and as one of the most important branches of
the inquiry relates to road materials, and thereby comes
within your province, I take leave to ask for such infor-
mation on that head as you may be able to give —
having in view the supply not only of your own, but of
adjacent States —if you have material of superior
quality. -The general use of the highest class of mate-
rials involves the cost of railway transportation for most
of them, but the Departmment is already assured by
many of the railway companies of their disposition to
accord extremely low rates on such traffic, for the
encouragement of road-building; and if this action be-
comes general, a haul of one hundred. or even two hun-
dred miles, may not be prohibitory, so that the very best
roads may be built in regions which have no local
supply of material.

“I send, herewith, the general circular of inquiry,
and shall be glad to receive any information you may
be able to give or obtain on other branches of the
subjeet.”
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5. To Railroad Presidents: —

“Smr: The Department of Agriculture has been au-
thorized by Congress to make inquiry into the systems
of road management throughout the United States, and
the best methods of road-making, and to collect and
distribute information regarding the same.

“The interest uniformly shown by railway managers
in the improvement of highways warrants the Depart-
ment, which has been charged with this inquiry, in
asking their assistance. The undersigned, therefore,
respectfully requests: (1) Such information as can be
gained through your engineering department regarding
the supply of good road materials along or near your
lines — their location, character, accessibility, and the
cost of preparation and loading on cars; (2) Your
schedule rates for transportation of the same; (3) A
statement of any reduced rates or free transportation
that may have been granted or offered in special cases
to encourage road-building; (4) Any information,
recommendations, or suggestions from yourself, or any
of your staff, that may promote the success of this
inquiry or the general interest of road improve-
ment.”

6. General circular of inquiry: —

“The Department of Agriculture, being charged by
Congress with an inquiry into the systems of road
management and the best methods of road construction
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‘throughout the United States, desires information upon
the following points: —

“1. The practical working of the recent road laws
of the various States, wherever the same have been
tested; the difficulties found in their application, and
suggestions for their amendment.

“2. The character and cost of the roads built under
these laws, the materials used, and the present condition
and prospective durability of such roads.

“3. The location and character of any superior stone
for roads which is accessible by railway or water, the
cost of quarrying, preparing, and loading the same, the
mileage rates of transportation, and any instances of
reduced or free transportation given by railways for the
encouragement of road-building. |

“4. The same information, so far as applicable,
regarding materials naturally prepared, such as the
Paducah and Tishomingo gravels, the Hamilton sand-
stones, and the Chickamauga flints.

“5. The results of any experiments in the construc-
tion of narrow and cheap hard roads, or of roads having
one track of earth and one of stone or gravel, with full
particulars as to cost and method of construction.

“6. The result of any practical experience in the use
of burnt clay for roads.

“7. The cost and benefits of tile drainage of roads,
as shown by practice.

“8. The best method of constructing a common
highway without gravel or stone, and with or without
under-drainage.
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“9. Definite facts as to the enhancement of property
values through road improvement.

“10. The results of any experiments in the employ-
ment of conviet labor on roads or the preparation of
road materials.

“11. The details of all bond issues for road improve-
ment, and how, where, and at what cost the bonds were
marketed.

“12. The rates allowed in each State for men and
teams in working out road taxes, and the actual value
of such work as compared with labor paid for in cash.

“ All communications should be addressed to ‘Office
of Road Inquiry, U. S. Department of Agriculture,
Washington, D.C.””

A brief summary of the operations of the Office of
Road Inquiry for the first two months, prepared in
December for the Annual Report of the Department,
shows encouraging results from these inquiries.

“The responses of the Governors and Secretaries of
State have been most hearty and cordial, giving evidence
of the warmest interest in the work and promises of all
the assistance in their power.

“Many members of Congress have responded in like
manner. The State geologists are beginning to supply
the information asked for of them. Fifty railroads
have already sent in reports of their engineers or other
officers, many of them very complete and satisfactory.
This information is being tabulated, and when=3f is
all received, with that of the geologistsy” Zshall be
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enabled to make a map showing the location and cost
of the best road materials throughout the United States.

“In this work the office of the United States Geo-
logical Survey is rendering valuable assistance, and it
could be of the greatest service in the general inquiry
if its means permitted.

“Nearly all of the Railroad Companies show a will-
ingness to promote the improvement of highways by
cheap transportation of materials; and since in any
general system of improvement railway transportation
will be almost universally required, if the best materials
are to be used, this is one of the most encouraging
features of the situation.

“ Recent State Highway Legislation.

“The first bulletin of this office is now in the hands of
the printer, and is composed of a brief of the new road
laws of fourteen States, with full extracts of the essen-
tial portions of the same, and some recommendations
made by influential public bodies but not yet carried
into legislation.

“The advance in road legislation proceeds on several
distinet lines: —

“1. In the direction of more rigid provisions for
carrying out the old systems without radical change in
the systems themselves.

“2. More liberal tax levies.

“3. Substitution of money for labor taxes.

“4. Local assessment, according to benefits, for con-
struction of new roads.
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5. Construction by townships, with power to issue
bonds.

“6. Construction by counties.

“7. State highway commissions.

“8. Provision for working convicts.

“9. Direct State aid to road-building.

*10. Building of State roads.

“The new Road Law of Tennessee (1891) is an
admirable example of the first of these classes. By
giving to the County Courts full power and direct
control over the whole subject of roads, it should elim-
inate at once the evil influences of local polities and the
easy-going methods that generally prevail. The Court
classifies the roads, establishes the districts, and appoints
the commissioners; each commissioner divides his dis-
trict into sections and appoints the overseers. The com-
missioners have full control of the roads and bridges,
and can remove the overseers at pleasure. The Court
assesses the road tax, within a limit of eight days’ work
for each male inhabitant between eighteen and forty-
five years of age, and of 25 cents per %100 of
property. The overseers may dismiss any man whose
work is unsatisfactory and proceed against him by
suit, as in case of refusal to work or failure to pay
the property tax. Damages in such cases are collectible
out of any property, except the homestead, or out of
wages.

“The overseer on his part is lable to be sued by any
citizen for neglect of duty, and to be fined $20
therefor, and commissioners for the same offence are
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liable to be indicted and fined %50. Such fines to go
to the Road Fund.

“In the direction of increased tax levies, Vermont,
New Hampshire, North Dakota, and Oregon are conspic-
uous, the last-named State allowing the County Courts
to levy a special tax of 50 cents on the 100, and $2 per
head, for a County Road Fund.

“The abolition of labor taxes is absolute in New
Jersey, also in Wisconsin, excepting those towns which
specifically vote to retain it, and absolute in those
counties of New York whose Boards of Supervisors
adopt the County System; and it is optional with all
the towns in New York by affirmative vote at town
meeting, many having already availed of this privilege.

*Construction on the local assessment plan, extend-
ing to a limit of three miles on each side of the line of
road, obtains to some extent in Oregon, Indiana, and by
special acts, in Obio. In Oregon the county may
assume 50 per cent of the cost, and in Ohio a larger
share is usually placed on the county list by the act.

“Construction by townships has been quite extensive,
and in Pennsylvania and New Jersey, township bonds
have been largely and successfully used.

“The County System, however, is the especial feature
of recent legislation, many of the new States having
started out with it in some form, and many of the older
ones having adopted or seriously considered it. The
issue of county bonds is provided for in New York,
New Jersey, Indiana, Michigan, and Washington, but in
the last two a popular vote is requisite to anthorize the
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issue, and in Indiana the term of payment is limited to
five years.

“State highway commissions have been constituted
in Massachusetts, Vermont, Pennsylvania, Ohio, Michi-
gan, and possibly in other States; these are generally
temporary bodies, charged only to inquire and recom-
mend, but in Massachusetts the commission is perma-
nent and has important duties connected with actual
road improvement.

“In the working of convicts on roads, New York is
making an experiment near Clinton Prison, with State
prisoners, and Tennessee makes all persons confined
in county jails or work-houses available for highway
labor.

“New Jersey is probably the only State giving direct
aid to road-building. Such aid is limited to one-third
of the cost of roads built by the counties, and to the
sum of $75,000 per annum.

“The Highway Commission of Pennsylvania has re-
ported a bill for State aid to the amount of £1,000,000
per annum, to be distributed among the townships in
proportion to the road tax paid by them, on condition
that they set aside 25 per cent of their tax for making
permanent highways.

“Building of State roads has been practised in some
Western States, and Washington is now building a road
through the Cascade Mountains, under charge of a
special commission.

“The Massachusetts Highway Commission has _an-
thority to adopt any road as a State hlm%e
v
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constructed and maintained as such if the Legislature
make appropriation therefor.

“ Co-operative road-building, as provided for in New
Jersey, has been very successful, abutting land-owners
paying one-tenth of the cost, the State one-third, and
the county the remainder. Under this law ten miles
of road were built in 1892, twenty-five in 1893, and
sixty-four are applied for by land-owners for 1894.

“ New Road Construction.— Reduced Cost.

“Information on this head is meagre as yet, but
enough has been gained to show that new construetion
is proceeding in many parts of the country, and that, as
might be expected, increased knowledge and skill,
improved machinery and methods, and extended practi-
cal experience, are rapidly lessening the cost of good
roads. Mr. E. G. Harrison, C.E., of Asbmry Park,
N.J., under whose supervision permanent roads
have been constructed in that State, says: ‘Three or
four years ago the cost of road-building was $10,000
per mile. Last year I built roads for $3500 per mile;
the stone was brought by rail at a cost of %1 per ton
for transportation.” Major M. H. Crump, of Bowling
Green, Ky., who has built many miles of the excel-
lent highways in that State, says a good Telford road
can be built for %2000 per mile, including grading.
J. B. Hunnicutt, Professor of Agricultlire in the Uni-
versity of Georgia, states the cost of good hard roads
recently built in that State, giving one track of stone
and one of earth, at $1200 per mile. H. G. Chapin,
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Supervisor of East Bloomfield, Ontario County, N.Y.,
reports the building in the town of Canandaigua,
N.Y., of ten miles of single-track stone road, with an
earth track on each side, for $900 per mile, the crushed
stone being laid one foot deep and eight feet wide. In
this case the township owns a movable crusher and
prepares its own material, the neighboring farmers
delivering field stones at the crusher for 20 cents per
load.

“ Benefits of Boad Improvement.

“Information in this regard is more abundant; I
select a few well-authenticated cases.

“Hon. Fdward Burrough, President of the State
Board of Agriculture of New Jersey, says that on the
new stone road from Merchantville to Camden, his'
teams haul eighty-five to one hundred baskets of pota-
toes where they formerly hauled only twenty-five. Mr.
Burrough says further that ‘one of our counties has
issued $450,000 of 4 per cent bonds and put down sixty
miles of stone roads, averaging sixteen fect wide, and
though they pay the taxes to meet the interest on these
bonds, their tax rate is now lower than it was before
the roads were built.’

“Mr. Chapin, heretofore quoted, says of the Canan-
daigua roads, that they are as good in March as in
July, that they have increased the value of the adjoin-
ing farms many times the cost of the roads, and that the
cost of keeping them in good repair is much less than

that of keeping poor roads in poor repair. Mr. Gar-
C
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CHAPTER III.

THE NEW ROADS OF CANANDAIGUA, N.Y.

THE people of Canandaigua “builded better than
they knew,” when they resolved that the way to build
roads was to build them, and commenced the construc-
tion of what are becoming famous as the cheapest good
roads in the country. They builded for all the people
of the United States, and opened wide the door of hope
for better roads everywhere. They did not wait for
legislation nor outside help, but plunged into the avork
with energy, zeal, and discretion, and the results are, to
say the least, remarkable. A neighbor of theirs, the
supervisor of an adjoining town, writes regarding the
New York County Road Law, the roads in Canan-
daigua, and the lessons taught by these roads, as
follows: —

“The Question of Good Roads.

“In your issue of November 8d, in an article on
‘How to Improve Our Roads,” you say: ‘We hope those
who are interested in this reform will abandon the
advocacy of national roads, of town roads, of county
roads, and concentrate their energies in favor of the

35



36 NEW ROADS AND ROAD LAWS.

State road plan.”  There are in Ontario County a great
many friends of the County Road Law, and we regret
very much that a paper so highly esteemed, and so
largely circulated in the county as the Post Erpress,
should disparage the adoption of that system and advo-
cate another, the adoption of which seems to be impos-
sible. The State Road Bill (or Richardson Bill)
advocated by Governor Hill was defeated in the Legis-
lature within a few years, and the same influence which
defeated it then would, in all probability, defeat it
again.

“The County Road Law has passed the Legislature
and only awaits adoption by the boards of supervisors
to become operative in the several counties. Let us see
how it would work in Ontario County; for what can be
done in this county can be done in any county in the
State.

“Within the last thirty years there have been ex-
pended on the highways in this county over $1200 per
mile, and, with the exception of a few miles in the
town of Canandaigua, they are no better than they were
at the beginning of that period; and, should the same
system be continued for the next thirty years, a like
sum would have been expended and the condition of
the highways would be just about the same as it is
now. The few miles referred to in Canandaigua are
crushed stone (or macadam) roads, built at an expense
to the town outside of the regular highway tax. Four
or five years ago the town bought a stone-crusher and
has expended the $2000 per year allowed by law, under
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the direction of their very efficient highway commis-
sioners, in building macadam roads, consisting of a
crushed stone road-bed abont eight feet wide and nearly
a foot deep in the centre of a turnpike some twenty-five
feet to thirty feet wide, sloping emough to shed the
surface water, but not too steep to drive on any part of
it, at an expense of $400 to $700 per mile (the smaller
sum in cases where the stone has been contributed and
drawn into piles by the neighboring farmers without
expense to the town). As a result, they have in that
town ten miles or more of such roads, and so well
pleased are they with the improvement, that they have
had a special act passed by the Legislature, during the
last session, empowering the town to vote upon the
question of expending $2000 per year in addition to
the $2000 already allowed by law, in building such
roads. Those roads are just as good in December or
March as they are in July or September; they have
increased the value of the adjoining farms many times
the cost of the roads, and the subsequent cost of keep-
ing them in good repair will be much less than the cost
(under the ordinary system) of keeping poor roads in
pOOT Tepair.

“Now suppose our supervisors should adopt the
County Road Law and select one hundred miles of
highway to be built and maintained by the county,
for which the money is to be raised by the sale of
bonds running not less than twenty years and drawing
not more than 5 per cent interest. These roads must
be selected outside of incorporated villages, and as the
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incorporated villages in this county pay 291 per cent of
all county taxes, the farming community will receive
nearly all the benefit and pay only about seven-tenths
of the cost; but the villages do not object, for they
think (and rightly, too) that access to the villages will
be made easier and better.

“But the best feature of the law is that, by its adop-
tion, the highway taxes become payable in money
instead of labor, thus doing away at ounce with the
niserable old system under which much of the expendi-
ture has been worse than wasted, and compelling the
man who has been in the habit of leaning on a hoe and
gossiping with his neighbors, to pay just as good a
dollar as the one who has tried to do an honest day’s
work on the road. As soon as the law is adopted, each
town can buy a stone-crusher, and have its commis-
sioners of highways (using the county roads as models,
if they choose) expend the tax, in the same amount that
is now assessed, in building crushed stone roads, and
thus all of the roads in this county can be macadamized
in fifteen years. The cost for the first fifteen years,
including cost of crushers and rollers, and interest on
the bonds, would be about 18 per cent greater than
it is now; but, once constructed, the cost of maintain-
ing such a system would be much less, so that at the
end of thirty years the county would be money ahead,
the bonds would have been paid, and the total expense
to the county and to the several towns would have been
%1,000,000, while under the present system the cost of
keeping roads (passable for three or four months in each
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year, and full of ruts or mire daring the balance of the
time) for thirty years, at the present rate of expenditure
would have been $1,200,000. After that time one-
half the sum now expended would maintain the mac-
adam roads in perfect repair. 1 need not occupy your
space in giving all the computations which have led up
to these results, for any of your readers can take penecil
and paper and make the computations himself.

“Of late years we have heard a great deal of com-
plaint among producers in regard to the excessive cost
of transportaticn. The produce shipped from this (East
Bloomfield) station is transported by railroad, on an
average of about five hundred miles to the consumers;
and it is transported by wagon roads on an average of
three miles from the farms to the station. With the
present roads it costs the farmers one-half as much to
haul this produce the three miles as they pay the rail-
roads to haul it five hundred miles. With a system of
macadam roads the cost of this short haul would be
reduced 50 per cent, thus reducing the whole cost of
transportation from the farm to the consumer by one-
sixth, which would be a saving to the farmers of an
amount each year equal to the interest on from %10 to
730 an acre, according to the crop raised (the larger
sum being the saving on the potato crop, which is one
of the main crops here), and would increase the value
of the land (either to hold or to sell) by a like amount.
These figures may seem startling, but they are none the
less correct.

“We agree with you - sg«—"c?a}n\{)ot State roads,
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under which the cities would pay three-fourths of the
cost of the country roads, is desirable; but, strange as
it may seem, the farmers defeated the Richardson Bill,
and would no doubt do so again should the cities give
them another opportunity; so that there is very little
prospect of ever accomplishing anything by advocating
such a system, while there is a law already enacted (the
County Road Law) which we can adopt, and which is
well suited to accomplish its purpose, the best law, we
think, of the eleven passed by as many different State
Legislatures during the last two or three years, and all
having the same object,— the permanent improvement of
the country roads. We hope, then, that you will aban-
don the advocacy of the State road plan, and use the
influence of your valued paper in urging the boards of
supervisors to adopt the County Road Law.

“Harry G. CHAPIN.
“ EKast Bloomfield Station, N.Y., Nov. 6, 1893.”

The writer of this book, after a visit to the spot and
a careful investigation, is able to confirm all that Super-
visor Chapin says of the Canandaigua roads, except
that a more careful computation of the cost in detail,
including interest and depreciation on machinery, and
full pay for volunteer labor and superintendence, would
bring the total for the best of them up to about %900
per mile. The visit to these roads, being timed in the
midst of a winter thaw, gave an excellent opportunity
to test the merits of their construction; they were found
so good that farmers were hauling two tons of hay
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with two horses over them, when other roads near by
required two horses to a buggy.

The total distance built is about fourteen miles, of
which a part is of sufficient width to allow a dirt track
on each side of the stone, and part has only the stone
track, with a shoulder of earth four or five feet wide on
each side. The difference in cost is not great, being
only in the grading and culverts; the farmers seem
entirely satisfied with the narrower roads. The follow-
ing are items of cost, etc., given by the Highway Com-
missioner in charge, Mr. Ira . Cribb: —

“Built in 1891, in the village of Canand:tigua. west
part of Bristol Street, 64 rods of road, graded 36 fect
wide, macadamized 9 feet widé in the middle, and 9
inches deep, except in a low wet place 20 rods long,
where it was made 18 inches deep; all broken stone, not
screened nor assorted; no roller used; crushing cost 18
cents per cubic yard, not including interest or use of
crusler; average haul from crusher, one mile; three
and sometimes four teams used in hauling; three men
placed the stone; wages $1.50 for men, $3 for team and
man; average total cost, $2.68 per rod.

“ Lake Shore road, one mile cost $447, nearly all the
stone delivered free, and some labor volunteered (about
$100).

“Bristol road, three miles, graded 32 feet wide,
macadamized 9 feet wide at top and 10 feet at bottom;
100 rods of it is 18 inches deep, balance about 1 foot;
average cost $850 per mile; other roads about the same.

“In some cases the Commissioners pay 20 cents per
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CHAPTER 1V.
MODERN KENTUCKY ROAD-BUILDING.

Tue State of Kentucky was famous for its fine roads
a generation ago, before many of the Eastern States had
made any serious attempt at the improvement of their
highways. It is fair to presume, therefore, that Ken-
tucky knows what good roads are, and that her recen
road-building is fully abreast if not ahead of the times,
—and certainly that the standard of excellence in con-
struction has not been lowered. In this view the fol-
lowing details of a portion of the work lately done
there are important and interesting. They show a
thoroughness of design and an economy of execution
which are instructive to road-builders everywhere.

These details are furnished by Major M. H. Crump,
C.E., who has superintended the construction of $200,-
000 worth of Telford and gravel roads in that State in
the last ten years. Major Crump says: “Many miles of
18-foot stone roads have cost less than $2000 pér mile,
and many miles of 16-foot road have cost less than
$1600 per mile. They are built of good limestone,
generally found within a mile of the road. These stone

roads were constructed by county aid, $1000 being
43
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allowed on each completed mile, when not less than
three miles were assured. Bonds running thirty years
at & per cent were sold at par and all taken by citizens of
the county. Warren County expended $60,000 in this
way, and the county levy has been decreased every year
since the roads were built.”

The specifications for construction are as follows: —

“ For an 18-Foot Roadway.

“Excavation must be 24 feet wide. Embankment
the same.

“Road-bed is graded carefully with a crown of 4
inches.

“Paving consists of selected stone not more than 6
inches long, 4 inches wide, and 9 inches high, which are
carefully set by hand, large end on ground. The stone
are carefully broken down with long-handled light
hammers to a uniform surface and thickness of 8 inches,
this surface still to retain a rise or crown of 4 inches.
Ileaders, as the outside courses of stone are called,
must be set with great care, so as to bind and hold the
pavement together.

“ Metal. — Ou this paving an average thickness of 4
inches of metal broken so as to pass through a 2} inch
ring, and so spread as to be 6 inches in the centre and
gradually thin to 2 inches at the headers.

“(Clay. — On this metal may be spread one or two
inches of clay, to act as a binding material. This is

essential on country roads, when a roller is not used
and the travel is light.
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“ Embankments.— Inall cases there
must be at least 3 feet of earth outside
of the line of headers, which must be
carefully packed so as to retain the
headers in place till they become
firmly set.

“ Excavations. — Not less than 3
feet outside of headers, and occasion-
ally more space is required for drain-
age ditches.

“The same specifications apply to
16-foot roadways, which are the prin-
cipal widths used in this section.
The all-important matter is proper
shape to the road-bed, so as to pro-
duce the proper drainage, the careful
setting of lheaders, and sufficient
backing to retain them in place.

“The crown for 16-foot roadway
may be made 3 inches, but my experi-
ence has always been that 4 inches is
better, since on country roads almost
the entire traffic occurs on the centre.

“Grading and shaping the road-
bed costs from $200 to $500 per mile.
The average cost of an 18-foot road,
including grading, has been $2200
per mile. Some miles have been
constructed for $1800, and some for
$2500 per mile.”

'/ CROSS-SECTION OF ROAD
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CHAPTER V.
CONNECTICUT ROADS.

A QUESTION still open to discussion, and one which
interests all localities where field stones or quarry spawls
are abundant, is whether it is important to crush all the
stones that are put into the road.

At the meeting of the Connecticut Board of Agricul-
ture in 1893, Mr. Perry of Worcester said: “¥rom my
standpoint I think it is wholly unnecessary to crush all
the stones. As far as my experience is concerned, and
I have had some experience, two-thirds or three-quarters
of the stones that are put in a macadamized road are
jast as good, if not better, before they are crushed as
afterwards, which makes a wonderful difference in the
cost of a road. It costs a great deal to carry stone to
the stone-crusher, crush it, and then carry this stone

“back from one to five miles. Supposing you want to
improve a highway and want to macadamize it, I would
say, put that road into shape, open it out. In our
section we have lots of stone. The farmers want to get
rid of the stone. One man has said here to-day that he
put 168 loads of stone directly into the roads where they

were wanted in order to get rid of them. You can
46
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readily see that it costs but very little to build maead-
amized roads if you build them without crushing moic
than one-quarter of the material. I do not think, on
the average, it would cost more than one-half as much,
and when you have done it, you have got just as good a
road as if you had crushed all the stone.

“My idea of macadamized road is that it ought not
to cost more than from $1000 to $2000 dollars per mile.
When you put $5000 into a mile of road you have got
too much money there, and too little somewhere else.
On all your farms around here you have got hundreds
of thousands of loads of stone. Some of them you want
to get rid of.  When you have a load of stone of any
shape, bring that stone on to the road that you want to
macadamize, let somebody be there to look after and
take care of it, and then when you have got your stone
in in good shape, put a few crushed stone on top; and if
you put on good gravel, and perhaps a little clay to
make it heavy, I will guarantee that you will have as
good a road as can be made with all crushed stone, and
at not more than half the cost.” (Applause.)

Mr. Kirkman said: “I was very glad to hear Mr.
Perry tell us how a good road should be made. I live
in a small town, with a grand list of half a million.
Our tax is about $5000 a year, and we appropriate $3000
of that for our roads. We build from half & mile to a
mile of macadamized road every year, and have done it
for the last fifteen years. We join the city of Hartford,
and our roads are better than the roads in the outskirts
of the city. Our roads have cost less than $1000 a mile.
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We have a range of trap rvock 300 feet high that is
accessible, and the stones are put at the bottom as large
as they can be thrown into the cart; smaller stones are
put on top, and then gravel on top of those, and we
slope the road, if it is 25 feet wide, 21 feet on each
side; so that our own roads are made very eeonomi-
ally.  Farmers do the work and take the pay.”

Mr. Augur. “I would like to ask Mr. Perry the
depth of the erushed stone that he puts on.”

Mr. Perry. I say I should not think it neeessary
to have more than three or fonr inches of crushed stone.™

Mr. Augur.  “The distinet difference hetween a Tel-
ford road and a micadam road is that Macadam’s theory
was that the stone should all be erushed to nearly a
uniform size, and for the reason that when stones are
put on a road to the thickness of about ten inehes, the
larger stones will have a tendency to work up all the
time to the surface, just as, if you shake a pan of
gravel, you will find the larger stones on the top. That
is a tendency we shall have to admit.  Telford’s theory
was that larger stones could be used for the bottom.
His system was to make a sort of pavement, setting the
stones with some care, and then applying a thinner layer
than Macadam would have reecommended, of crushed
stone. Telford argued that the bottom course of cheaper
stone was really the foundation for the road proper,
which was of the erushed stone. 1 think that Mr.
Perry eonveyed the idea that a very thin layer of
crushed stone is necessary.  Now, my observation is,
that it is not wise to lay too thin a layer of erushed
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stone upon the surface of other stone underneath, and
for this reason, that you need to get more than one or
two stones on top of each other. If you are going to
make a permanent surface of crushed stone, put on
enough to pack together; otherwise you will have the
crushed stone working loose constantly, which is a
source of trouble in a road, and your surface will be
gone just at the time it ought to be in its best
condition.”

Here we have both sides of the question fairly pre-
sented, and by their ancient champions as well as by
their modern. Fortunately, it would seem now to be
only a question of ascertainable facts, *“a condition, not
a theory that confronts us”’; for if on these Connecticut
roads, built in this manner and tested for years, the
large stones do not *“work up to the surface ” under the
stress of that frosty climate, and the thin crushed stone

3

or gravel surfacing does not “work loose” under the
wheels, then that form of construction may safely be
adopted elsewhere, and will be a great saving in cost in
many localities. The Canandaigua road-builders, for
instance, might by this means save $200, or more, per
mile, on the present low cost of their roads, and put
more stone in them than they do now.

Where roads are constructed with tile or other sub-
drainage, or on a thoroughly porous subsoil, and the
action of frost practically eliminated, it would seem to
be a thoronughly safe method to put a good proportion of
the stones in the bottom without crushing.
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CHEAP STONE ROADS. Sl

valuable lessons. It was related by Mr. H. C. Thomp-
son, at the Engineers’ Convention, as follows: —

“Stone Roads in Bay County.

“In 1880, the board of supervisors conceived the idea
that the highways should be improved permanently, and
set themselves at work to formulate a plan for so doing.
A proposition to raise $100,000 on the bonds of the
county was submitted to a vote of the people, and wa;
carried. Committees were appointed by the board of
supervisors to visit localities where permanent roads
had been constructed, and work was begun on several
of the main thoroughfares.

“There being no suitable material in the county for
constructing the roads, stone was procured in Ohio, and
conveyed by boats to the Saginaw River, where it was
placed on docks and drawn by teams to the respective
roads.

“The Ohio stone not proving satisfactory, — being
too soft, — a better quality was obtained on the shore of
Lake Huron, at Bay Port, where it was loaded on cars
and conveyed by rail to its destination. Considerable
gravel was used in the construction of the roads at dif-
ferent times, and this was procured from gravel beds
near Mason. All the material used had to be imported,
thus making the cost considerable; but the result of
having good roads at all times of the year is shown in
there being a uniform price and market for all faimn
produets, and never at any time is there a scarcity of
any of the necessaries of life, on account of bad roads.
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“The soil is a sandy loam, and the surface practically
level, rising about three feet to a mile from the level
of the bay, which affords sufficient grade to convey
surface water through artificial channels. The first
object to be sought was drainage, and this was accom-
plished by constructing suitable drains on both sides of
the grade. An excavation twelve feet wide and about
one foot deep was then made on one side of the grade to
receive the first layer of stone, which was composed of
the larger stones, laid flat with edges close together.
This foundation would average four inches in thickness.
Upon this layer were placed stones of smaller size, and
in the early part of the work the surface was made
smooth by pounding with hammers, until the stones on
the surface would be about one and a half inches in
diameter. Later, the top dressing was put on entirely
with crushed stone. Gravel was also used as a top
dressing, but this was so easily displaced that the
crushed stone was adopted. There was no roller used
in compacting the stone or the sub-grade. On this
account a great many of the stones would be displaced
by the traftic, and it would require some time before a
uniform surface would be made, and this not until the
ruts made by the wheels had been filled by raking in
the loose material. A road machine or scraper has heen
used to do this work, with good results. The first few
years the practice was to make the width of stone twelve
feet, but later nine feet was adopted, with a margin of
two feet of earth on one side and eleven on the opposite,
making a road-bed twenty-two feet wide.
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“This has proven to be of sufficient width for all
purposes. The surface of the road has a crown of one
foot, and the stone work has a crown of four inches

which soon wears down to level, and after about three |

years’ use, requires a top dressing of fine broken stone,
to fill up uneven places. The depth of material laid
loose was twelve inches, but when compacted would not
be more than eight inches. The stone costs, delivered
on the railroad, about $5.80 per cord, which would lay
about three rods in length. The earth work, hauling,
and laying the stone was let by contract to the lowest
bidders, and varied from %1.60 per rod where the mate-
rial did not have to be hauled more than one-half mile,
to $5.50 per rod where the distance was five miles.

*“The act authorizing the issue of bonds also provides
that a sum not exceeding two mills each year could be
spread upon the cities and townships, including the
stone road district, and the money thus raised, about
230,000 annually, could be used in extending and
repairing the roads, which has been done each year,
until there are at present about fifty miles in good
condition.

“The cities have paid about nine-tenths of the whole
amount expended. The average cost has been about $6
per rod.”

leturning to cases where the material is close at
hand, we have another cheap road in Hopewell, Mercer
County, N.J.

In this case small field stones were delivered in the

road-bed, and the top ones broken by hand, for 35 cents
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CHAPTER VII.

INEFFECTIVE COUNTY ROAD LAWS. —THE LOCAL
OPTION LAW OF NEW JERSEY.

VERY high hopes were entertained by the friends of
road improvement in New York, of immediate good
results to flow from the optional County Road Law,
enacted in that State last winter through the persistent
effort of Governor Flower and others; but these hopes
have faded steadily as board after board of supervisors
has rejected the law, on the ground of its being unsatis-
factory to their several constituencies. In Missouri the
same state of things prevails, and nearly the same in
Michigan, where only two or three counties have
accepted the law, although the constitution of the
State was amended expressly to admit its passage.

All this seems to indicate that legislation in this
direction has gone beyond the education of the mass of
voters, and that a new line of advance must be secured.
Under these circumstances we turn naturally to those
various other methods of improvement which have been
more successfully introduced and are in actual and
effective practice. Among these none is so conspicu-

ous as the New Jersey Local Option and Co-operation
55
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Plan briefly described in Chapter II. This plan in
detail is as follows: —

The law provides that *“whenever there shall be pre-
sented to the board of chosen freeholders of any county
a petition signed by the owners of at least two-thirds of
the lands and real estate fronting or bordering on any
public road or section of road in such county, not heing
less than one mile in length, praying the board te cause
such road or section to be improved under this act, and
setting forth that they are willing that the peculiar
benefits conferred on the lands fronting or bordering on
said road or section shall be assessed thereon, in propor-
tion to the benefits conferred, to an amount not exceed-
ing 10 per centum of the entire cost of the improvement,
it shall be the duty of the board to cause such improve-
ments to be made; provided, that the estimated cost of
all improvements made under this act in any county in
any one year shall not exceed one-half of 1 per centum of
the ratables of such county for the last preceding year.

“4. And be it enacted, that one-third of the cost of all
roads constructed in this State under this act shall he
paid for out of the State Treasury; provided, that the
amount so paid shall not in any one year exceed the
sum of $75,000; if one-third of said cost shall exceed
said sum, the said £75,000 shall be apportioned by the
Governor and the President of the State Board of Agri-
culture amongst the counties of the State in proportion
to the cost of roads constructed therein for such year, as
shown by the statements of costs filed in the office of
the President of the State Board of Agriculture.”
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Under this law, as before stated, 10 miles of road were
built in 1892, 25 miles in 1893, and over 60 miles are
laid out for the current year.

This is a satisfactory rate of increase, and shows that
this system has met the wants of the people of New
Jersey in a remarkable degree.

It has the merit that it offers a local initiative, and
does not require the education of a whole county to
start the work; while the object lessons with which it
is filling the State are fast completing the general
education of the people on the road question.

It gives the opportunity for any community of enter-
prising citizens, or for those having especially bad roads
or especial need of good ones, to help themselves with-
out delay, and to have the help of the county and State
as well.

It “helps those who help themselves,” in a practical
fashion; and no locality can be jealous of the help so
given to others, since the same help is offered to all.

The authors of this law are justly proud of its suec-
cess, and proud of the fact that their State is the first to
give direct aid to road-building through any co-operative
plan.

If it shall prove that general county road-building is
in advance of public sentiment, it would seem wise for
other States to avail themselves of the experience of
New Jersey, whereby, instead of awaiting the slow pro-
cess of education alone, they can have education and
road-building going on together, hand in hand, and
with constantly augmented speed and power; for in
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CHAPTER VIIIL

PROPOSED AMENDMENTS TO THE NEW JERSEY
ROAD LAW.

Tae State Aid Law of New Jersey has been so
successful in practice that any suggestions of improve-
ment in that law, made by those concerned in its admin-
istration, are of especial importance.

At the recent meeting of the State Road Association
at Trenton, the President, Hon. Edward Burrough,
who, as Chairman of the State Board of Agriculture,
has charge of the execution of the present law, made
the following recommendations for its amendment: —

“1. Amend Section 1: Making it obligatory for the
engineer to file a copy of the specifications and a diagram
of the road with the President of the State Board of
Agriculture (or the State officer who executes the func-
tions now performed by him).

“2, Amend Section 2: (¢) Requiring the supervisor
to be selected from among the signers of the petition or
a judicious freeholder residing in the taxing district,
or in one of the townships through which the road runs.

“(b) Reduce the pay of supervisor from &5 to %3 per
day.

59
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“(¢) Compel the townships to do the grading, accord-
ing to lines approved by engineer and State officer as
their contribution.

“(d) Contractor to keep the road in repair for one
vear after the acceptance of the same by Board of Free-
holders, and 5 per cent of the cost to be and remain in
county treasury until the expiration of the yearly limit
(this can be provided in the contracts now).

“3. The duty now performed by the President of the
State Board of Agriculture to be placed on a State officer
known as Commissioner of Roads, who shall have an
office in the State Capitol, and be furnished with office
supplies, maps, ete., and who shall be considered in all
respects a State officer, and supplied with railroad passes,
and have his actual travelling expenses when on duty
for the State paid, and who shall have a stipulated salary
in lieu of all fees or other compensation of any kind.

“4. Increase the annual State appropriation to at
least $150,000, and the percentage of State aid to (say)
50 per cent. Should the State do this, it might be well
to amend Section T so as to reduce the amount author-
ized by a county to be spent, to one-third of 1 per cent
of the ratables.”

After much discussion, mainly on the subject of
extending the State aid to the construction of gravel
and shell roads as well as of stone roads, the Associa-
tion finally agreed to recommend the following amend-
ments to the Road Law: —

“First. That the amount to be appropriated by the
county in any one year for road-building and repairs
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FURTHER MODIFICATION OF THE SAME LAW. (3

landings, market towns, county seats, or villages, and
the district benefited by each will widen vapidly as the
distance from the common centre increases. Taking
the case of four main roads diverging from a railway
station, at right angles to each other, these roads at a
distance of five miles will be seven miles apart, and the
benefit district of each will be a triangle with its apex
at the station and a width of seven miles at the base.
The bounds of the district, moreover, will be modified
by many such natural obstacles as streams, swamps, hills,
valleys, etc., which will divert travel to or from a par-
ticular road, or by artificial conditions, like the location
of factories, creameries, grain elevators, schools, or
churches. All these conditions, h<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>