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LETTER OF TRANSMITTAL.

United States Department of Agriculture,

Office of Public Roads,

Washington, D. C7., November £, 1911.

Sir: I have the honor to transmit herewith the manuscript of a

bulletin on New Hampshire highways by Mr. Charles H. Hoyt,

superintendent of construction in this office. This bulletin has been

prepared at the request of the Hon. Robert P. Bass, governor of

New Hampshire, and contains, in addition to the matter concerning

the New Hampshire highways, much other matter hitherto unpub-

lished and bearing upon the question of improved highways of

public interest and value. I respectfully recommend that this manu-
script be published as Bulletin No. 42 of this office.

Respectfully,

Logan Waller Page, Director.

Hon. James Wilson,

Secretary of Agriculture.
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NEW HAMPSHIRE HIGHWAYS.

INTRODUCTION.

In accordance with instructions the writer went to Concord, N. H.,

in response to the request made by Hon. Robert P. Bass, governor

of the State of New Hampshire, for an engineer from the Office of

Public Roads to make an inspection and report upon the highways

in that State. The time from July 28 to August 12, 1911, inclusive,

was occupied in making this inspection, which covered practically

the entire system of improved highways of something over 500 miles

in that State, including the West Side trunk line from Hinsdale to

Colebrook; the Merrimac Valley trunk line from the Profile in

Franconia to Nashua ; the East Side trunk line from Errol to Hamp-
ton; the State roads from Colebrook to Errol; Intervale to the

Profile, and a few miles of unimproved roads throughout the State.

CONDITION OF THE HIGHWAYS IN GENERAL AND MATERIALS.

In general, the condition of the highways was found to be much
better than was expected. The rain of July 28 had undoubtedly

much improved the surface of the gravel and water-bound macadam
roads over the condition that they could reasonably be expected to be

in during and at the end of an extended period of hot, dry weather

such as had prevailed for some weeks immediately preceding this

time.

Some of the gravel roads are very good, others are rough and show
the need of maintenance. In some cases the gravel roads were better

just after the rain than they were a week later. This emphasizes

the fact that weather conditions have a considerable effect upon this

class of construction.

New Hampshire has built a great many miles of gravel road, a

few miles of native stone macadam, a few miles also of trap-rock

macadam, and parts of these have been given a bituminous surface

treatment. A small amount of bituminous macadam has also been

built by the penetration method.

Judging from remarks made and from a few newspaper com-
ments, the State has overestimated the value of gravel as a material

7



8 NEW HAMPSHIRE HIGHWAYS.

for its highways regardless of whether the demands of traffic are

severe or moderate. Local gravel is a practical material for building

some of the highways in the State that are used a few months in the

year, but for other of its roads it is not practical because traffic is

too severe and suitable gravel is not at hand. It was stated that

a report has been made by high authority that gravel for highways
abounds throughout the State. It is perfectly true that gravel of

one quality or another occurs throughout a considerable part of the

State, but it is not true that everything that bears the name of gravel

is suitable for highway construction, even though it does occur in

abundance, and this is an important fact not to be overlooked by
road builders in New Hampshire, except at a financial loss.

Much of the gravel that is locally available throughout the State

is not suitable in its natural condition for satisfactory road construc-

tion. It is too sandy, too much alive, as some choose to express it.

It does not pack together well, nor does it contain sufficient binding

material to hold together through a season of drought. In many of

the gravel deposits the stone is too large. Much of it is not suitably

proportioned in its natural condition; that is, there is too great a

proportion of coarse material or too much fine material, and these are

not well distributed ; consequently, because of this lack of proper pro-

portions, the surface of the road wears unevenly, becomes rough, and

holes form in the surface of the road which, by the way, are some-

times allowed to remain and to increase in size until the road becomes

almost impassable.

All of these defects that have been mentioned can be remedied

to some extent (PI. IV), but to do so will require attention, funds,

and skilled supervision.

A gravel that is too sandy but otherwise good can be made into a

good road, possibly, by removing a part of the sand and by adding

a small amount of suitable clay, and thoroughly mixing it with the

sandy gravel.

In the construction of some of the gravel roads in the State a layer

of clay about 1 inch in thickness has been spread over the gravel,

then this layer of clay has been covered with another inch of gravel

and the two courses rolled together. This undoubtedly is an im-

provement, but it can only form a thin crust over the surface of the

road which will soon wear away and break through.

A much more substantial road would be secured by using from 2 to

4 inches of clay plowed and harrowed into a sandy gravel (PI. XIII),

thus making a crust from 4 to 6 inches thick over the road surface.

Thorough mixing of the sand and clay is an important factor in this

kind of construction, and the proper proportions of clay to be used

can only be determined by trial, which will undoubtedly be found

to vary with the different qualities of clay and gravel used.
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This type of construction is gaining in use very rapidly, and is

practical for thousands of miles of our public highways in this coun-

try where it is not yet known and where the demands of traffic are

moderate.

Farmers' Bulletin 311, Sand Clay Koads, issued by the United

States Department of Agriculture, Washington, D. C.
:

describes

this kind of road in detail. Copies of this bulletin may be had free

of charge by all persons interested.

Continuing our discussion of the suitability of gravel for road

building where the deposit does not contain the right proportions of

coarse and fine material, it is emphasized that the gravel found to be

in such condition should be screened in order to obtain the right

proportions. (PI. IV.) Such a plant as this was seen working

near the city of Keene upon a contract for the construction of a

portion of the West Side trunk line. Much of the gravel seen in

the banks along the route of inspection needs to be crushed and

screened before it is suitable to build a road with.

It is not the purpose to attempt to discourage the building of

gravel roads in New Hampshire altogether, but to call attention to

essential facts that are not always given the attention that they

should receive. A road well built of suitable gravel is the most

practical type of construction for a considerable portion of the high-

ways in the State of New Hampshire at the present time, and much
excellent gravel occurs in some sections of the State, but it does not

appear to be practical to build a gravel road where a suitable quality

of local stone is available and funds are sufficient for building and

maintaining a macadam road. It is noted that a macadam road in

Newport that was built five years ago is in practically as good condi-

tion as when first built, while a near-by section of gravel that has

been built only two years is badly worn and is in poor condition.

It is also noted that the gravel section does not have as much traffic

as the macadam section. The question of durability of the various

kinds of highways is one of no small moment to taxpayers. A native-

stone macadam in Milton is standing the drought much better than

much of the gravel on the East Side trunk line.

It requires equally as much if not more skill to build a good gravel

road than it does to build a good macadam road, a fact not generally

recognized, but nevertheless true. To select a good gravel requires

constant vigilance. To spread gravel so that the road will be smooth

and comfortable to ride over when completed requires a degree of

skill that few road builders possess. Excellent pieces of gravel

roads were found in Marlow, Grantham, North Haverhill, and Os-

sipee, while rather rough sections were found between Conway and

Ossipee. Many miles of gravel roads that have been built, and they

are not confined to New Hampshire either, are one continuous string
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of humps and hollows because the gravel was not spread evenly,

possibly because it was not thought necessary to stretch a string so

that the gravel spreader would have something to guide him in his

work, or because a dumping board was not used to spread from, or

because the surface was not raked over with an iron rake to make it

even, or because a harrow, one of the most useful implements in the

construction of a gravel road, was not used, and consequently every

load of gravel that was dumped is apparent. The unevenness of a

poorly built gravel road is a common criticism, because of the un-

pleasantness that is experienced in riding over it at a fair rate of

speed, and can only be avoided by care in construction of the road.

The split-log drag (PL XI) is also useful in making a smooth
Cl"l "pTQ OP*

NATIVE STONE MACADAM.

A few years ago the native stone in New Hampshire would not

have been considered a good stone for road building. Much of it

at the present time is not of a quality considered first class, but with

the use of a suitable bituminous binder much of the native stone is

suitable for road building at the present time. (PL XYI.) It would
be economy to use more native stone (PL XVIII) with a bituminous

binder than to build so much gravel road. A very durable quality of

stone occurs at Hanover, and an excellent stone for road building is

found at Dover. A good section of bituminous macadam at Hanover

and also a considerable amount of water-bound macadam are a credit

to these classes of construction, and also to Prof. John V. Hazen, head

of the department of engineering and graphics of Dartmouth College,

who was in charge of the construction, which emphasizes the value of

skilled supervision.

The Dover Point road was passed over at two different times and

it was apparent that it had ravelled quite badly but had been recently

repaired. It was found to be in better condition on August 10 than

on August 2. It would have been better had the repairs been made
a little earlier. However, it does not appear that the road has

suffered serious damage as yet.

OCEAN BOULEVARD.

The Ocean Boulevard is worn and probably will need resurfacing

before many years. It is now, however, in better condition than

many published statements would give the reader to understand. It

may be possible to keep this road in fair condition for a time with

the surface oiling and sand treatment that is now being given it,

which is the best that can be done by the present administration.

It is possible that the present form of treatment may build up the

road surface if repeated at such times as prove to be practical.
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BITUMINOUS MACADAM.

Bituminous macadam is the general name given to that class of

road which is built of crushed stone, and with which is used a black,

sticky material called a bitumen, but more commonly known as a

tar or an asphalt.

The bitumen is sometimes used during the construction of the road

(Pis. XIX and XX) and sometimes after the road has been com-

pleted. This class of road has been built extensively since the auto-

mobile traffic has become such an important factor; it began by the

use of a light oil on the road to hold down the cloud of dust that

arises after the automobile has passed. It was soon found that this

light oil used as a dust layer, and which, by the way, was of such

consistency that it could be applied cold, would only last about one

season, and it was in the hope of finding something more permanent

that these oils and tars have been refined and treated until they are

of such consistency that they require heating before they can be ap-

plied, the idea being to obtain a material that would be more per-

manent and therefore one that would not have to be applied each

season.

There are at least three methods of using these heavier bitumens,

known as (1) the surface treatment, such as has been used consider-

ably in New Hampshire, especially between Concord and Nashua
(PL XVII)

; (2) the penetration method (PI. XIX, fig. 1), now in

use in the cities of LTaconia and Nashua; (3) the mixing method (PI.

XIX, fig. 2). There is also a fourth method, known as the prepared-

filler method (PI. XX), which will be described a little further on.

Under the method of surface treatment (PI. XVIII) the bitumen

is not applied until the road has been completed, sometimes not until

it has been in use for some time, and consists simply in sweeping the

road surface to free it from all loose dust and then applying the bi-

tumen cold or hot, depending upon the consistency of the material

used, to the surface of the road and then covering it over with a layer

of sand or gravel or stone chips. This method of treating roads is

better adapted to automobile traffic than it is to horse-drawn traffic,

because of the fact that the rubber tires of the automobile keep the

surface ironed out smooth while the corks on horses' shoes cut through

the thin layer of bitumen that is deposited on the road surface and

keep it in a rough condition. (PL XVII.)

Under the penetration method (PL XIX, fig. 1), which, by the

way, is the one most used, the road is constructed very similarly

to a water-bound macadam ; that is, the bottom-course stone is laid,

rolled, and filled with sand or gravel, then upon this bottom course is

laid the top-course stone, usually of such sizes as will not pass through

a f-inch ring but will pass through a 2-inch ring. This top-course
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stone should be laid to a depth of 3 or 4 inches while loose, rolled

slightly, and then by the penetration method the bitumen is poured
over the top-course stone. About 2 gallons per square yard is re-

quired to cover the stone thoroughly. A thin layer of stone chips

is spread over this bitumen and the top course is then thoroughly

rolled. On much of the work built by this method there has also

been applied a paint coat or surface coat, consisting of about one-

half gallon per square yard, after the rolling referred to has been

completed. This surface is then covered over with another layer

of sand or stone chips and rerolled, when the road is ready for use.

The mixing method (PL XIX, fig. 2) is much more thorough

than the penetration method, but has been considered too expensive

for country-road construction. By this method the bottom-course

stone for the road is laid as described above, but before laying the

top-course stone it is heated sufficiently to dry out all moisture from
the surface of the stone. The bitumen is also heated and the two

are mixed together like concrete and then deposited on the road in

a layer from 3 to 4 inches thick, covered with a thin layer of sand

or stone chips, and then rolled down solid. The paint coat may
also be applied to this type of construction the same as in the pene-

tration method. While the mixing method is more expensive be-

cause of the extra work of heating the top-course stone and mixing

it with the bitumen, it is a much more thorough method, because of

the fact that each individual stone is coated with the bitumen, and

therefore it is expected that the road will be more durable.

PREPARED-FILLER METHOD.

The fourth method—that of constructing bituminous macadam by

the use of a prepared filler (PI. XX)—is new in this country. It

combines practical convenience in manipulation with thorough con-

struction, and falls between the other two methods referred to in

first cost. In fact, it can be built for very nearly the same cost as

the penetration method.

The ordinary water-bound macadam served its purpose for many
years, until traffic conditions changed and became more severe,

thus requiring a more tenacious road surface to resist the forces

that come upon it.

In the destruction of a water-bound macadam surface by the rap-

idly moving vehicles and hoofs the larger stones are not moved out of

place first, but the screenings and smaller material around the larger

stone are pulled or pushed out of place, leaving the larger stone

loose, which makes a rough and raveled surface.

The prepared-filler method seeks to remedy this condition by

coating this fine material, which has heretofore been disturbed, with
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a bituminous binder before it is placed in the road around the larger

stone. In this way the larger stones are bound and held in place

by a material that is difficult to remove.

The actual construction is carried out very much the same as the

plain water-bound macadam is built; that is, the foundation course

is exactly the same as for a plain macadam. Then the top-course

stone, varying in sizes from three-fourths inch to 2 inches, is spread

evenly to a depth of 3 or 4 inches, as may be specified for the depth

of the top course while loose.

The next step, and while the top course stones are still loose, is to

apply a layer of prepared filler spread evenly over them to a thick-

ness equal to about four-tenths to five-tenths the depth of the layer

of loose stone.

The prepared filler is made in the following way : To 1 volume of

stone chips or pea gravel, varying in sizes from one-eighth to three-

fourths inch, are added about 40 per cent by volume of clean, sharp

sand and from 10 to 15 per cent (by volume of the stone chips or

gravel) of bituminous binder, which may be of any kind or quality

that would be used by the penetration or mixing methods, although

it would probably be of no advantage to use by this method the light-

est grades of those binders that are specified for the penetration

method.

The stone chips or pea gravel, sand, and bituminous binder are

heated or not as may be required to secure a uniform mixture, and
then they are thoroughly mixed together either on a board with

shovels or in a machine mixer.

After the layer of prepared filler has been spread over the top

course of stone, it is then worked down into that course with rakes,

or by harrowing with a light steel spike-toothed harrow the teeth of

which are about one-half inch square, set close together, and about

3 inches in depth. The harrowing should continue only until the

top-course stone begins to appear through the layer of the prepared

filler, and then the surface is rolled with a 10-ton roller until it is firm.

More of the prepared filler may be sprinkled over the surface to

cover bare spots as the rolling progresses, and, if desired after the

first rolling has been finished, a surface coat about three-fourths

inch in thickness of the prepared filler may be applied and the surface

rerolled.

Two sections of road—one 50 feet long, the other 75 feet long

(PI. XX) and 16 feet wide—were built by this method under the

supervision of the writer in September, 1910, at Ithaca, N. T., on East

Avenue passing Cornell University campus. On the 50-foot section,

after the first rolling had been finished, a paint coat of about one-

half gallon of oil asphalt per square yard was applied and cov-
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ered with stone chips. On the 75-foot section a surface coat about

three-fourths inch thick of the prepared filler was applied as de-

scribed above. An oil asphalt binder was used for the 50-foot section

and a cut-back oil asphalt was used for the 75-foot section. These

two sections are now in excellent condition.

By using the proportions of materials stated for the prepared

filler—that is, 1 volume of the stone chips or gravel, 40 per cent of

sand, and 10 per cent of bituminous binder, there are required for a

layer 1 inch thick over 1 square yard of road surface the following

amounts of material : 0.028 cubic yard of chips, 0.0112 cubic yard of

sand, 0.0028 cubic yard of bitumen, or 0.567 gallon per square yard.

If 15 per cent of bitumen is used, then 0.85 gallon per square yard

is required.

Assuming that a layer 2 inches in depth of the prepared filler is

used, the 10 per cent filler will require 1.134 gallons of bitumen per

square yard of road surface, and the 15 per cent filler will require 1.7

gallons of bitumen per square yard. The sand is used to serve a

twofold purpose, one of which is to fill a part of the voids, and the

other, which is the principal reason for its use, is to control the con-

sistency of the mixture so that it can be manipulated freely. The
amount of sand required can be determined by a few trials and will

vary with the kind and amount of binder used.

It is better to harrow or rake the prepared filler into the top course

as soon after the filler is spread as possible; however, no difficulty

was experienced in harrowing in a section of the filler that had lain

two hours after it was spread.

Some advantages of the prepared filler method are

:

(1) The amount of stone that is required to be heated is about

one-half or less than the amount required to be heated by the mixing

method, thus reducing cost and saving time over the all-mixing

method.

(2) The amount of bitumen required is less than by the penetra-

tion method. The amount used can be well controlled and but very

little wasted.

(3) The prepared filler can be applied evenly, and when worked

into the top course it fills the voids and thus makes the surface com-

paratively solid and durable.

(4) The manipulation of the prepared filler is rapid and con-

venient. The heating and mixing can all be done at one place, such

as the crusher site, and the prepared filler hauled to the road where

it is to be applied.

(5) The prepared filler can be spread practically as well as dry

screenings, and thus it is an economical and practical method of

applying the bituminous binder, and the results obtained are a solid

and substantial road.
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ANALYSIS OF BITUMEN.

The bituminous binders and road preparations now on the market

vary much in their composition, and it is suggested that a sample of

about 1 gallon each of the different kinds used be sent to the Office

of Public Roads at Washington, D. C, for an analysis, which will

be made free of charge, the only expense being the express charges,

which must be prepaid.

Some of the preparations used may be better adapted to the New
Hampshire climatic conditions than others. Such facts as these can

be determined most satisfactorily by experience and careful records

of materials used. Therefore it is suggested that the services of the

Office of Public Roads be availed of for the present purpose of

getting accurate and reliable analyses of all bituminous materials

used, as a matter of record, which may be valuable at some later time.

GRADE CROSSINGS.

There are many grade crossings on the highways that are dan-

gerous and that need effective as well as remedial action taken in

regard to them. Some of the most dangerous are in the vicinity of

Lake Sunapee, where there is a considerable amount of traffic. Many
of the grade crossings are hidden from view by bushes and by banks

of earth and rock until the traveler is practically on the railroad

track itself. Such conditions as these endanger the traveling public

and should be abolished. This subject needs to be taken up by some
of the State authorities, possibly by the public service commission, to

the end that some consistent policy may be adopted at an early date

which will eventually do away with grade crossings throughout the

State altogether, or at least make them visible or have some appro-

priate warning sign erected at a distance of from 150 to 200 feet

away from and before the track is reached. The distance, whatever
it is, should be plainly marked upon such warning sign.

Paragraph d, section 1, of the act establishing the public service

commission reads:

The term " railroad " shall include every railroad and street railway, by what-
ever power operated, which is open to the public use in the conveyance of per-

sons or property for a compensation ; also all bridges, grade crossings. * * *

Paragraph 5, section 11, of the same act reads:

Whenever the commission shall be of the opinion, after a hearing had upon
its own motion or upon complaint, that any part of- any railroad within the
State reasonably requires alteration or reconstruction * * *, the com-
mission shall notify the railroad in writing of its opinion and recommendations
in respect thereto, and shall insert in their next report to the governor an
account of their proceedings and recommendations. If the railroad shall un-

reasonably neglect or refuse to adopt the recommendations of said commission,
the commission may make an order as hereinafter prescribed, in cases affect-

ing the public safety. In any case where the safety of the public * * * is
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concerned the commission may in the first instance determine the reconstruc-

tion or alteration reasonably required * * * and shall fix and prescribe

the same by order to be served upon every railroad corporation to be bound
thereby; and thereafter it shall be the duty of every such railroad corpora-

tion to observe and obey each and every requirement of every such order so

served upon it.

Attention is called to these facts in which the public safety is

concerned, and which also involve the highways of the State, in the

hope that this important matter will receive at the hands of the

proper State officials, whoever they may be, the early and deter-

mined though considerate attention that it deserves.

To abolish these grade crossings or so many of them as it is

practicable to abolish will require time and engineering assistance.

It seems that action ought to be taken as early as possible to deter-

mine where these dangerous grade crossings are located and what
will be required to relieve the dangerous conditions.

DANGEROUS CURVES.

There are many curves in the highways that are unnecessarily

dangerous, because of the bushes and weeds that are growing on the

inside of the curves, and that cut off the view ahead. These condi-

tions are intolerable, unnecessary, and such bushes should be kept

cut away, so that travelers can see ahead at least 200 feet. This

statement is not intended to apply to shade trees, which add much to

the beauty of the road and to the pleasure of the travelers along other

sections of the highway.
CULVERTS.

Many metal pipe culverts have been built along the trunk lines.

This material for culverts is comparatively new; its lifetime is un-

known; the quality of the metal is an extremely important factor

and one not readily determined. While these metal pipes have some

advantages, are easily and cheaply placed in position, are undoubt-

edly preferable to wooden plank culverts, and are also having an

enormous sale, still the fact remains that good concrete culverts

(PL XXIY) are considered more reliable and should be built in

preference to all other types where practicable to build them, and

they will undoubtedly prove the most economical in the long run.

Attention is called especially to the condition of the numerous

wooden culverts and bridges on the State road leading from Glen,

on the East Side trunk line, westerly to Crawford Notch. These

culverts and bridges are subject to a large traffic through the summer
season and practically every one of them is unsafe.

It seems that it would be a better policy to rebuild and replace these

wooden death traps with reinforced concrete structures once for all

time than to wait until some horrible accident has happened, resulting
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in the loss of life and claims for heavy damages, which may amount

to as much or more than the cost of concrete culverts, and then have

to build such culverts after all these things have happened.

A local newspaper of August 3, 1911, contains an article reading, in

part, as follows:

A culvert near the Allen Place, on the Waterford Road, gave way last Sunday
as an automobile went across it. The car was halfway across when the bridge

broke down, so that the hind wheels were directly on the bridge when it gave

way.

The town of Hopkinton was called as defendant in two suits of

$500 damages each as the result of an alleged defective culvert and an

accident that happened in that town on November 11, 1910. The
following is a copy of the plea in one of those suits

:

David F. Heath v. Town of Hopkinton.

In a plea of the case for that while the said plaintiff's horses and suitable

wagon were being driven by the said plaintiff's servant over a certain public

highway mentioned by said defendant on, to wit, the 11th day of November,

1910, in tne town of Hopkinton, the said plaintiff's agent, servant, horses, and
wagon were severely injured by being thrown and hurled over an unrailed

culvert and bridge and down a defective and unrailed embankment and over

a stone wall. The said wagon and its contents of apples were overthrown,

the wagon broken, and the horses badly frightened and severely injured; and
the said plaintiff's servant badly bruised, scratched, and lacerated. The plain-

tiff further says that said injury was caused on account of said defective and
unrailed embankment, bridge, and culvert, and that by reason of said premises

the said plaintiff has been severely injured and that his horses have been

rendered unfit for careful driving to the damage of the plaintiff in the sum
of $500.

Mr. Brown, the hired man who was driving the team, also brought

suit for $500, and the two suits were tried together. It appears

that the accident was caused when the team met an automobile, and

in turning out the team went over the end of a culvert which was
only about 3 feet from the wheel rut, and was unfenced.

At the trial the jury brought in a verdict for the town, on the

ground that the automobile drove the team out of the road and was
responsible for the damage. It has been stated that for a few dol-

lars the culvert could have been extended so as to have prevented

the accident, and while the defendant town was successful in the

suit, the costs and counsel fees in both cases are estimated for the

town at about $150. It appears that from the point of view of im-

proved highways it would have been better had the town spent this

$150 toward a new culvert than to have been put to the expense of

defending two lawsuits.

It is well understood that to rebuild the bridges and culverts

needed in New Hampshire will require a considerable amount of

17790°—Bull. 42—12 2
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money, but the State can not afford to adopt the expensive, short-

termed policy of building wooden culverts and bridges.

The seriousness of these facts and the need for early action are

earnestly urged.
MAINTENANCE.

By far the most important highway problem that the State has

to face is the maintenance of its existing highways. It would be

almost an entire waste of the original investment to build such

roads as the State can afford to build, and then allow them to go
uncared for. The need for systematic maintenance is only just

beginning to be recognized in this country.

All kinds of public highways that have ever been built require

attention and repairs. Traffic requirements have become much more
severe during the past five years than they were before that time.

There is no such thing as a permanent road surface known to the

human race. The word "permanent" has been used largely and
unwisely by those whom English writers describe as " armchair

"

road builders, who are unfamiliar with the practical side of the

question. The only features of road building that approach per-

manency in any considerable degree are the location, the grading,

and the masonry structures. Therefore it is exceedingly important

that these matters should be well attended to at the beginning of

the improvement. If the present $1,000,000 bond issue shall be

expended along these lines entirely, it is about all that can reasonably

be expected to accomplish with that amount of money.

The method of repairing highways in the United States has been

to repair them in the spring of the year with statute labor, which

by the way was abolished in France in 1764, and then not to do

anything more on the road, unless compelled to, until the next

spring. Suppose the railroads should proceed in that way, who
would care to become their passengers?

PATROL SYSTEM.

The railroads do not employ section gangs to maintain their road-

beds because it is necessary for them to proceed in that way. but

because it is an economy for them to do so. "When a boy tears his

new coat it is usually considered economy to mend it before it gets

torn worse. The same principle applies to highways: they need

mending when the rut or mudhole begins to form, so that it will not

become larger and make the surface impassable; when loose stones

get on the road surface they need to be raked off or taken care of in

some other way before they lame somebody's horse ; when the ditches

and culverts get blocked up they need cleaning out, so that the next

storm will not wash the road away. These matters can be best

attended to by a patrolman who is employed continually, the same
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as the railroads employ a section gang, and who makes it his business

to patrol his section of the road regularly, attending to its needs and

keeping it in good condition.

The European countries have long ago found the patrol system to

be the best way to care for their roads, and one of our own engineers

has said that the excellence of the European roads does not consist

in that they are built better than our roads but in the fact that they

are better maintained.

Only one State, and that is New York, has adopted the patrol

system extensively, and its success has been large. Other States

are considering its early adoption. One patrolman can care for a

section of from 6 to 12 miles of road, depending upon the local con-

ditions. He should be equipped with a good work horse and wagon
or cart and suitable hand tools. He should live near the middle of

his section, and should patrol his entire section at least twice a week
and at such other times as is needed. His duties would be to keep

the ditches and culverts clear, the weeds and bushes cut, the loose

stones raked off the road surface, the macadam roads sanded where

such treatment is used, to repair defective spots in the bituminous

surface, to attend to ruts and holes, filling them up as they begin to

develop. In New York State the patrolmen sweep the water-bound

macadam surfaces, sweeping the fine material that gathers on the

side of the macadam toward the center of the road, thereby prevent-

ing raveling at the center.

If some arrangement could be made whereby the State and town
could cooperate in this matter it should be done, and given a trial

before the next legislature meets, when some definite law on the sub-

ject may be made, if it in its wisdom sees fit so to do.

THE SPLIT-LOG DRAG.

The split-log drag (Pis. XI and XII) is strongly recommended for

use on all gravel and earth roads throughout the State. It is one of

the most economical and best ways known for maintaining this class

of road and keeping the surface smooth and comfortable for traffic.

Farmers' Bulletin 321, issued by the United States Department of

Agriculture, Washington, D. C, and which may be had free of

charge, by addressing the department, describes the split-log drag

in detail and its use. It also shows cuts of the drag and how to

make one.

It is quite frequently the experience of those who use the drag

for the first time to declare that it is good for nothing. The town

of Ossipee had this experience, but has passed that stage and found

out how to use the drag to good advantage, with the result that

Ossipee is entitled to the credit of having some of the best roads in

the State of New Hampshire.
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The split-log drag is not an implement for building roads, but for

maintaining them and keeping their surfaces smooth. It is to be

used after a rain, when the road is soft and is beginning to dry out.

It is drawn along the side of the road in a slanting position, the end
toward the ditch a little in advance, and as it passes over the road

surface the ruts are leveled off, and such excess of material as there

may be is carried toward the center of the road, thus maintaining

the crown. In this way the road surface is kept smooth after the

spring rains. The ruts that occur in the fall of the year when the

ground freezes up may be avoided by dragging the road just before

it freezes.

Every farmer and every teamster who is interested in having good

roads and who is also interested in keeping his highway taxes down
ought to have a split-log drag and use it, dragging the road in front

of his own farm. AYith such a plan as this many miles of the most

used roads in the State could be dragged at a small cost, and the

result would be large.

Where the patrol system is adopted, some arrangement should be

made for having those roads dragged. One patrolman can not drag

8 or 10 miles of road and do it at the time when it should be done.

He would have to begin when the road was too wet, and could not

finish before it got too dry. It would be best to divide the patrol

section into districts of about 2 to 4 miles each, and employ in each

district a resident with a team to do the dragging at the right time.

CONCORD TO THE MASSACHUSETTS STATE LINE.

Many of the roads in the State receive the most of their traffic

during the summer months, but the Merrimac Valley trunk line

south of Concord receives a large amount of traffic throughout the

entire year. The recent traffic census taken by the State engineer

shows that the traffic at Nashua is practically equal to that of Beth-

lehem and at Rye Beach during the height of their season. It would

be interesting to have a census taken at other periods throughout

the year, and it may be that conclusive proof would be presented

thereby that the traffic over the southern portion of the Merrimac

Valley trunk line exceeds by far that in any other section of the

State. Therefore, it seems reasonable that this road should be built

of more substantial material than other roads in the State which

perform less service and only during a few months in the year. The
attempts to build a gravel road between Concord and the Massachu-

setts State line have not been altogether satisfactory, and such gravel

as the writer has seen so far along this road is not suitable in its

natural condition for first-class construction such as is needed at this

location. This road is going to continue to need repairs from time
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to time, and in the opinion of the writer the most practical treatment

that can be given this road is to resurface it with bituminous

macadam.
This road connects the three largest cities in the State, the com-

bined population of which amounts to over 27 per cent of the popu-

lation of the entire State. The assessed valuation of these three

cities is also over 27 per cent of the total assessed valuation of the

State. Of the $800,000 State tax raised for the year ending Sep-

tember 1, 1910, Manchester paid $124,960; Concord, $53,016; and

Nashua, $14,696, making a total of $222,672. More than one-fifth of

all the automobiles registered in the State come from these three

cities, and likewise more than one-fifth of the automobile revenues

from registrations. The distance from Concord to the Massachu-

setts State line is less than one-tenth the total length of the trunk-line

system for which these three cities have paid or will pay about one-

fourth or more of the appropriation made for their reconstruction.

To build this bituminous surface from 3 to 4 inches in thickness laid

upon the present road as a foundation would cost from $175,000

to $200,000 at present prices for materials and labor, according to

whether native stone, which may possibly be obtained by crushing

local gravel, or a good quality of trap rock is used. While this ap-

propriation seems large, such a road, well constructed and with

proper maintenance, should last for a great many years. It is be-

lieved that in the end this would give better satisfaction, and be a

more economical type of construction for the State to undertake. The
three cities concerned would of course profit considerably by having

the best road in the State to connect them, and while more than one

prominent citizen in New Hampshire has said that such an undertak-

ing is impossible, the writer believes that if the three cities interested

would take the initiative and do their share, the plan is entirely

practical and can be accomplished.

BRETTON WOODS TO PROFILE.

The road from Bretton Woods to the Profile is not well located.

From Bretton Woods to the Twin Mountain House there are several

grade crossings that should be avoided if possible, and from the Twin
Mountain House to the Profile there are sharp curves which could

easily be avoided and the distance shortened by a relocation. A few

excellent concrete bridges have been built on this road and there are

still a few wooden bridges which ought to be replaced with concrete

as early as possible.

NASHUA TO MILFORD.

There are at present two routes from Nashua to Milford, which
are a source of expense for maintenance, and only one road is neces-

sary. Therefore it is respectfully recommended that the road selected
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go from Nashua to South Merrimack, thence keeping to the right at

the fork and continuing through the village of South Merrimack to

the Ponemah railroad station, where a short relocation will be desir-

able, thence continuing to Milford. The reason for recommending

this route is that it passes through the village of South Merrimack

and also passes a few good farms west of South Merrimack village,

and will also be a more favorable location to form a part of an im-

proved highway from Xashua to Amherst and Mount Vernon, one of

the most enterprising towns in the State ; while the other, which bears

to the left at the fork in South Merrimack village and joins the other

route at the Ponemah railroad station, passes through an entirely

unsettled section and is of no particular value to anyone. By adopt-

ing the route suggested, railroad crossings at grade will be avoided

and the distance will not be increased. At Ponemah railroad station

the road should be relocated for a distance of possibly 1,500 feet, and

the highway should pass under the present railroad. It is suggested

that an engineer be employed to make a survey and estimate for this

relocation.

This route passes through the towns of Xashua, Merrimack, Am-
herst, and Milford. Assurances were given by the boards of trade at

Xashua and Milford that this road would be given favorable con-

sideration at least, with the hope that its construction in those two
towns may be accomplished during the coming year.

The present road is rather sandy except where it has been covered

with gravel, and in some sections the gravel has worn very unevenly

and the road is in very bad shape. For that portion of the road in

the towns of Xashua and Milford it would seem advisable that

macadam should be built and given some surface treatment with a

bituminous material, or if possible a bituminous macadam would
probably be found as economical in the long run. For that portion

of the road in the towns of Merrimack and Amherst, which are more

sparsely settled, it may be best to build a gravel road, or possibly a

sand-clay road if suitable clay can be obtained. The only reason for

recommending this cheaper class of construction in these two towns

is that it might be difficult to secure an appropriation of sufficient

funds to build a macadam or a bituminous macadam road.

It is a possibility that this road may some day form a part of a

cross-State road from Portsmouth to Keene, and it would be advis-

able to consider well the question of building the more substantial

type of construction for the entire distance between Xashua and Mil-

ford if it can be financed. This is a very important road and will

receive a large amount of traffic when completed.

Both cities of Xashua and Milford are laying more or less bitumi-

nous materials, and it may be of interest to them to know that they

can have a chemical analysis made of these materials by the Office
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of Public Roads free of charge by sending a sample of about 1 gallon

of such material to the office, express charges prepaid. This would

be of value if used only as a matter of record.

LACONIA.

The board of public works of Laconia consists of three men, who
employ an engineer to have direct charge of their engineering work.

These men desired to have the highway work which they are doing

inspected and to know whether or not they could improve upon their

present methods.

The work now being done in that place forms a part of the Merri-

mac Valley trunk line through the compact portion of Laconia.

The road has been well graded, and trap rock, costing $1.19 per ton

delivered in Laconia, is being laid to make a finished thickness of

about 6 to 7 inches when completed. About 2 gallons of a tar prod-

uct are being used per square yard by the penetration method, and

an excellent grade of clean, coarse, sharp sand is being used for the

surface dressing. The tar is heated by steam in a tank car and ap-

plied from a nozzle spray under about 15 pounds of steam pressure.

The work was being done in a first-class manner in every way, and
it would be gratifying if this type of construction could be extended

entirely around the beautiful Lake Winnepesaukee and also south

through the cities of Concord, Manchester, and Nashua to the Massa-

chusetts State line.

Their method of maintenance as explained has been to apply about

one-half gallon of a tar product after the road has been built about

one year, and at the end of two and three years, respectively, to apply

about one-third to one-half gallon of a lighter grade of tar at each

application, resanding in each case. Some of this class of construc-

tion has now been laid for four years in this city and it is in good

condition.

There is also a certain amount of what is locally called tar mac-

adam that has been laid in Laconia for several years that seems to

indicate that tar as a binder withstands the severe climatic conditions

in that locality.

The surface treatment as being given may build up a mat over the

stone surface which may become objectionable in time if it gets too

thick. The only suggestion that is made at this time is that this

surface treatment be applied only at such times as it is needed to

protect the stone surface.

Laconia is one of the thriving towns in the State. It has a de-

lightful location near the shores of a beautiful lake and is entitled to

much credit for having maintained in good condition that portion

of the Merrimac Valley trunk line within the limits of Laconia.
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COST OF MAINTENANCE.

There should be a separate appropriation made for the main-

tenance of all highways built upon which State funds have been ex-

pended, and the State engineer should make an estimate which the

governor and council may submit to the legislature at the beginning

of each session as the basis of an appropriation for this purpose. It-

has been stated that all kinds of roads that have been built require

maintenance. This is a matter that is going to need the regular and
consistent attention of the State highway department and succeeding

legislatures. It is reported that at the present time about five hun-

dred miles of road have been built by the State since 1905, when the

State-aid law went into effect. Under the patrol system for main-

tenance for the gravel and water-bound macadam roads, based upon
the assumption that the patrolmen would be employed at $3 per day

for five months in the year, about $75 per mile would be required to

maintain that class of road in comfortable condition. For the Merri-

mac Valley trunk line south of Lake Winnepesaukee from $250 to

$300 per mile per year may be required to keep that road in good con-

dition for a time. Although first-class bituminous roads built by the

penetration method at Atlanta, Ga., and at Ithaca, X. Y., under the

supervision of the office of public roads have now been in use for

about three years, under fairly severe traffic conditions, without

repairs, and are in practically as good condition as when completed.

The present form of maintenance in use in New Hampshire of an oil

treatment covered with sand is costing about 5 cents per square yard,

which amounts to $440 per mile. It is uncertain at the present time

how long that oil and sand treatment will last, and it may be that the

estimate of $300 per mile is not large enough. It may be said that the

indications at the present time, so far as the writer is acquainted

with them throughout the United States, are that this surface treat-

ment with suitable bituminous material covered with a good quality

of clean, coarse, sharp sand is proving to be a fairly satisfactory form

of maintenance for preserving the surface of a road except that it is

expensive. The only criticism the writer has to make of the main-

tenance work that he saw being done in the State is that it would
be better to screen the sand that is being used to cover the oil treat-

ment. Based upon these figures, with the present amount of road to

be maintained, there should be a fund of at least $85,000 up to

$100,000 per year, placed at the disposal of the State engineer for

maintenance work, at least two-thirds of which should be raised b}^

the State and the remaining third up to $50 or $75 per mile raised by

the towns. In such towns as the cost of maintenance exceeds $150 per

mile of State or trunk-line roads the town to pay $50 per mile and

the State the balance, the automobile fees being included in this



STATE ENGINEER DEPARTMENT. 25

amount. As the mileage upon which the State funds have been ex-

pended increase, the maintenance fund will of course need increasing

also from year to year.

STATE ENGINEER DEPARTMENT.

There is considerable discussion going on at the present time

throughout the State concerning the desirability of creating a State

highway commission to have continuous charge of the highway work

in the State. While some of the States have highway commissions,

it should be borne in mind that the establishing of a highway com-

mission will not alone solve all the difficulties that confront road

builders in the State of New Hampshire. With the amount of roads

to be built and appropriations made in the State of New Hampshire
there is nothing that a State highway commission can do that a

State engineer can not do just as well and more economically than a

commission could. New York has been spending more money in

improving its highways than any other State in the Union, and

never was its highway work more successful than when it was under

the supervision of the State engineer. A little more than two years

ago New York State created a highway commission and established

a very elaborate and expensive organization in connection with the

commission, the idea being to establish a board for the permanent

control of all highway work in the State, concerning which there

has been so much discussion in Xew Hampshire of late. The chair-

man of this commission was appointed for a term of six years, the

second member for a term of four years, the third member for a

term of two years, all succeeding appointments to be for a term of

six years. The result was that this commission held office a little

more than two years, and the succeeding legislature legislated it out

of existence, which has completely exploded the theory of the perma-

nency of a State highway commission.

Under the present law in the State of New Hampshire it is true

that the governor and council, who nominally have charge of the

work, are elected every two years. The governor and council are

all that is needed for a highway commission in Xew Hampshire,

and the incumbents have fulfilled the requirements of that office

as well as any highway commission could do or is doing. It should

not be forgotten that the really important part of the work, how-

ever, is done by the State engineering department, and the idea of

permanency which is desirable can be made effective by the reap-

pointment of the State engineer by succeeding administrations, or

by making his term of office cover a period of years. The highway
work in the State of New Hampshire can be executed in quite as

satisfactory and thorough a manner and more economically by the
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State engineering department than would be possible under the

system of a State highway commission.

One of the chief characteristics of a highway commission is that it

creates political positions, hence its popularity in some quarters.

These statements have been made frankly, without any disrespect

toward any of the highway commissions. It is the principle alone

winch is involved that has been the subject of these discussions, which

have been prompted solely by a deep interest in the welfare and

progress of the State of New Hampshire, and the writer would be

untrue to his convictions, based not on sentiment or self-interest,

but on a large experience and wide acquaintance with commissions

in other States, were these facts left unstated.

If any change in the administration of the law relating to high-

ways in New Hampshire is to be made, it should be not to create a

commission, but to increase the power of the State engineer, giving

him the right to refer important matters to the governor and council

for their advice, as well as such matters as can not by him alone be

settled satisfactorily to all concerned. There is a movement of popu-

lar discontent that is taking the form of a reckless demand for a

continual change in our laws. It is better that the present law in

New Hampshire relating to the administration of highway matters

be let alone than to be subjected to the uncertain results of further

legislation looking to the creation of an unnecessary highway com-

mission.
SUMMARY OF RECOMMENDATIONS.

(1) The establishment of a patrol system under the supervision of

the State engineer for the purpose of mantaining all highways on

which State funds have been expended.

(2) Use of the split-log drag on all earth and gravel roads through-

out the State.

(3) The cost of maintaining the highways upon which State funds

have been expended to be borne two-thirds by the State and one-

third by the town in which such road is located, except where cost

is over $150 per mile, in which event the town to pay $50 per mile

and the State to pay the balance; such fund to be collected by the

State treasurer and paid by him upon warrants given by the State

engineer.

(4) The preparation of a map showing all public highways in

the State, designating such roads that serve as main thoroughfares

between the principal villages, cities, county seats, and the principal

roads radiating into the farming districts as those which shall be

eligible to receive State aid for construction work, and also looking

toward the establishment and completion of a system of cross-State

roads (PI. XLI) to connect the three trunk lines now established and
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such other roads as shall best develop the farming resources of the

State. Such a map to be submitted to the legislature for approval,

and to succeeding legislatures for approval of additions made from

time to time. The U. S. Geological Survey maps are helpful.

(5) The construction of reinforced concrete culverts as soon as

possible, to replace present wooden culverts.

(6) The construction of native stone macadam where a suitable

quality of stone and sufficient funds are available, in preference to

building gravel roads.

(T) The use of trap rock for the top course only where native

stone is suitable for the foundation course and not for the top course.

(8) The use of a suitable bituminous binder preferably during

the construction of or as a surface treatment for such stone roads.

(Compare Plates XIV to XX.)

(9) The investigation of all grade crossings in the State, abolish-

ing as many as it is practicable to abolish.

(10) The employment of sufficient engineers and inspectors^ who
may be local men if qualified or appointed from eligible lists estab-

lished by competitive civil-service examinations, so that an engineer

and one or more inspectors shall be stationed continuously on all

work where State funds are being expended. There should also be

a deputy State engineer or a field superintendent of construction to

assist the State engineer. He should be responsible only to the State

engineer and should be a high-class man and preferably a civil

engineer experienced in practical road construction.

(11) The continuation of State aid financially to towns and also

by way of engineering assistance. An entirely separate fund for

maintenance purposes should be established, to be based upon esti-

mates prepared by the State engineer and submitted to the legisla-

ture at the beginning of each session by the governor and council.

(12) That the State be given authority to complete the trunk lines

through towns that have not yet applied for and have not yet ap-

propriated their share of the cost of such construction, the town's

share of such cost to be collected by the State.

ANNUAL ROAD CONVENTION.

That the people of the State are much interested in the improve-

ment of their highways is plainly evident. There is need for a better

acquaintance of the citizens and officials throughout the State with

the State engineering department, which can perform its best service

only with the complete confidence and full cooperation of all the

highway officials throughout the State. There is need for more infor-

mation upon the subject of modern road building, to be made avail-

able for distribution throughout the State to all the citizens who
are interested in the subject. Therefore it is recommended that a
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road convention be held in Concord annually, beginning with this

fall, to which all selectmen, all road officials, all other highway
officials, and all county and State officials, and the public in general

be given a special invitation to attend. Such a convention might

well be called and presided over by the governor, and be made to last

during at least one afternoon, the following evening, and the follow-

ing forenoon, and longer if necessary.

To insure the success of such a convention the governor should

make an address covering and explaining fully the law as it exists

on the statute books, and also the policy of the State in its business

relation with the towns and highway enterprises. The State engi-

neer should make an address covering and explaining what the State

has done and is doing at the present time. A few prominent road

officials and citizens from neighboring States, as well as a few promi-

nent citizens from the State of New Hampshire, might be secured

to give addresses, and it may also be possible to secure some one

from the Office of Public Roads in Washington to give an illustrated

lecture at the evening session. Proceedings of the convention should

be published and distributed throughout the State. Such a con-

vention held annually would be productive of much good in getting

the officials acquainted with each other and giving them an oppor-

tunity to discuss their road problems with each other, and also bring

to them the latest experience of road builders in other States and

much information that would be helpful in carrying on the highway

work in this State.

MILEAGE STATISTICS.

New Hampshire has, according to the best data available, 15,116

miles of public highways, or 1.67 miles per square mile of area,

which is a larger percentage than the average ratio for the United

States, which is 0.75 mile per square mile of area. The ratios

for the other five New England States are as follows: Maine, 0.85

mile, with a total of 25,528 miles ; Vermont, 1.58 miles, with a total

of 14,521 miles; Massachusetts, 2.12 miles, with a total of 17,092

miles; Rhode Island, 2.24 miles, Avith a total of 2,361 miles; Con-

necticut, 2.90 miles, with a total of 14,088 miles. For the remaining

United States Arizona has the smallest ratio of all, which is 0.05

mile, with a total of 5,987 miles; and Connecticut has the largest

ratio of all the States, as shown above. The District of Columbia

has a ratio of 3.18 miles, with a total of 191 miles, but this can hardly

be compared with the condition in other States, because the city of

Washington occupies a very large part of the entire District. The

State of New York has a ratio of 1.54 miles, with a total of 73,798

miles; Illinois has a ratio of 1.6 miles, with a total of 94,141 miles;
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California has a ratio of 0.29 mile, with a total of 46,653 miles;

Florida has a ratio of 0.34 mile, with a total of 17,374 miles; Texas

has a ratio of 0.46 mile, with a total of 121,409 miles, which is the

largest total mileage for any of the States.

There is another feature of these highways that is interesting, and

that is their condition. Of the reported total, 2,151,570 miles of

highways in the United States in 1904, only 7.14 per cent, or 153,662

miles, were reported improved ; that is, indicating that they were in

good condition. Of these 153,662 miles, 108,233 miles were reported to

have been improved with gravel, 38,622 with crushed stone, and 6,807

with other material, such as oyster or clam shells or other material.

At that time, 1904, New Hampshire was reported to have 1,293 miles

of improved highways, or 8.55 per cent of the total mileage of the

State. Of this amount 1,175 miles were reported improved with

gravel and 118 miles with crushed stone. These figures are not

given because they are considered accurate, but because they are the

best obtainable.

THE HIGHWAY PROBLEM IN NEW HAMPSHIRE.

The solution of the highway problem in New Hampshire is in some

ways the most difficult that confronts any State. It is an easy matter

to build and maintain a highway to withstand certain classes of

traffic where sufficient funds are available. To build and maintain

such a highway in New Hampshire would not be a difficult task from

an engineering point of view, nor would it be an extremely expensive

task compared with the cost of similar work in other States.

The real problem that confronts the State is how to finance the

enterprise. Traffic conditions here are unusual. Many of the roads

receive the greater part of their traffic during a period of about five

months—from the middle of May until the middle of October. A
traffic census recently taken by the State engineer shows that nearly

50 per cent of automobile traffic on the two days that the census was
taken were out-of-State cars. The three trunk lines, now nearing

completion, pass through many towns that have shown their public

spirit and their pride in the State by contributing their share to the

construction of these highways, which are used largely by automo-

biles from outside the State whose owners pay no taxes in the State

and from which the towns mentioned receive no direct benefit what-

ever. Under the present law these towns are legally but unjustly

bound to maintain these roads, to be ground to pieces and worn out

by foreign traffic. The last legislature relieved this condition to

some extent by making a percentage of automobile fees available

for this work.
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Nature has bestowed upon the State its treasures unsurpassed.

Nothing can exceed the mystery and the wonder of the Profile in

Franconia Notch. Nature has made the State one of the most

healthful summer resorts. And it is such things as these, with the

charm of the lakes, the delightful surroundings of Crawford Notch
(PL XXX), the grandeur of Dixville Notch (PI. XL) on the

north, and the magnificent mountains that have held and will con-

tinue to hold the fame of this State. These are some of the gifts of

nature that will endure, and it is these things that attract the tourist

with the automobile to come over the State's highways and that bring

this out-of-State traffic into this State. No one would say to these

friends, " We do not want you." The hospitality and the reputation

of New Hampshire citizens are not such as that. They want every

tourist in the world to come to New Hampshire who wants to come,

and they want the greeting which he receives and the comforts which

he seeks to be such that he wT
ill come again. They want more summer

boarders to come and enjoy the health and rest that are here. They
want abandoned farms and old homesteads owned and developed b}7

American citizens and not by foreign settlements and colonizations.

They want more magnificent summer homes, such as are beginning

to appear throughout the State. They want more summer hotels.

The magnificent development possible in the White Mountain section

is scarcely yet begun. Go to Dixville Notch and see what a certain

hotel proprietor is doing there and the most conservative will be con-

vinced, and when this work that he has planned has been completed

New Hampshire will be more noted and more delightful than it is

to-day.

In the State of Maryland there has been for some time a movement
on foot which its promoters have chosen to call " back to the farm."

It was the privilege of the writer to say to these people at one of their

meetings that if they would build their highways so that the thou-

sands who are sweltering in the cities could get back to the country

and to the old home quickly and with some degree of comfort, then

their problem of back to the farm would have solved itself.

There is not another enterprise under way in the State of New
Hampshire that bears a more important relation to the development

of the greatest resources of the State than do the public highways.

There is nothing that will do more to increase the development of

the State or that will produce more prosperity in the State than to

build up a splendid system of highways.

No State in the Union has made a better beginning, and to dis-

continue the policy that the State has adopted to improve its high-

ways and to make these resources accessible would be suicidal. The

fight for the improvement of the public highways in this country
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has been a devoted and self-sacrificing struggle on the part of a few

citizens, and the system of State highways that will be built up and

that will be maintained by the State of New Hampshire will be a

magnificent monument to those who have labored for and won high-

way legislation in this State up to the present time.

It is not surprising that the task looks large. The $1,000,000 bond

issue was a splendid victory in legislation. It is not surprising that

some are dismayed, and actually believe that there will not be an-

other such step taken during the present generation. It matters

not whether there is another bond issued or not. The vital matter

is that the policy of improving the highways shall not be given up
but that it shall continue to advance year by year.

Gov. Bass in his message to the legislature at its January, 1911,

session, said

:

The practice instituted at the last session of the legislature whereby the

expenditures for each year were incorporated in a budget bill was helpful in

obtaining systematic appropriations and should be continued.

Continuing, he says

:

I recommend that a comprehensive plan be framed to cover a series of years

;

although such a plan will not be binding on succeeding legislatures, it will

serve as a valuable and authoritative guide. It should be based on an investi-

gation and consideration of the present needs of the State institutions and enter-

prises; first, concerning maintenance, and second, concerning improvements

and extensions.

No more sound logic than that can be applied to the highway

problem in any State. A prominent man in the State said to the

writer: "We are only in an experimental stage, and at the begin-

ning of our highway work." These are facts not generally recog-

nized or admitted, but nevertheless absolutely true.

Because the task is great is no reason why it should be abandoned.

It must be mastered. There are at least five distinct parties to this

enterprise who benefit by the improvement of these highways : First,

the State; second, the counties; third, the towns; fourth, the sum-

mer hotels and boarding houses : fifth, the automobile tourists ; and

there should be some way found to distribute the cost of building

and maintaining the highways equitably among these parties.

In New York and in some other States the trunk lines are built

and maintained at the sole expense of the State, while other roads

are built at joint expense; the State taking charge of the work
and paying 50 per cent of the cost, the counties paying 35 per cent

of the cost of the roads built in the county, and the town the remain-

ing 15 per cent of the cost of building the roads in the respective

towns.

In New Hampshire the State is the most practical unit to have

control of the three trunk lines and also of a system of cross- State
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roads (PL XLI). should they in time become an established fact.

The State should be given authority to construct any part of the

trunk lines not yet built through any of the towns that have not yet

applied to the State to have this work done and that have not appro-

priated their share of the money required, and the State should be

given authority to levy and collect from such towns their share of the

cost. The State should maintain all the trunk lines at State expense

in the first instance, and then be given authority to collect one-third

of such cost of repairs from the towns through which the trunk

lines pass, except where such cost of repairs exceeds $150 per mile,

as elsewhere stated in this report. It has been suggested that the

towns receive but little or no benefit from the trunk lines, which is

true in some cases, but it should be remembered that these trunk lines

were public highways before the State took charge of them, and

before that time the expense of their maintenance fell entirely upon

the town. It seems only just, therefore, that the towns should bear

a part of the cost of maintaining these roads now.

The counties receive benefit because of the increased valuation of

real estate that follows wherever improved highways are built and

may well bear a part of the burden of the cost. Frequently much

traffic from the larger cities and villages passes over the roads in the

country districts surrounding the cities and villages, and under this

system, in which the county bears a part of the expense of building

the roads, the burden of cost is more equitably distributed between

those who use them: that is. the cities and the towns. Otherwise

the cities do not bear their proportion of the cost of building the

roads that they should.

Towns are benefited because their citizens have the advantages of

improved highways and are able to get to their stores and to market

with their produce, also to the schools and churches, to much better

advantage.

The summer hotels profit from the tourist trade, which has in-

creased much since the advent of the automobile. (See PI. I.) Prob-

ably no one of the parties concerned receives a more direct benefit

from improved highways in this State than do the summer hotel-,

and it is believed they should pay a liberal tax to the State for the

improvement and maintenance of the highways that are such an im-

portant factor in their business. These hotels are now sufficiently

well established so that they can afford and will be willing to pay

liberally provided the roads are well maintained.

The last party under the discussion is the automobile tourist. The

agricultural interests of the State bear, at the present time, a rela-

tively small proportion to summer tourist resources, and they should

not, therefore, be expected to bear the entire cost of maintaining the
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highways. A large part of the traffic of the highways in the State is

by automobile and it is increasing each year. The residents of the

State at present feel unable alone to build roads adapted to stand the

wear of automobile traffic. The automobiles owned in the State pay

license fees which by law go to the highway fund for the maintenance

of the highways, but about one-half of the automobile traffic is out-of-

State cars, which pay no tax and no license fee in the State. In view

of the fact that this class of traffic bears such a large ratio to the total

volume of traffic, and in view of the fact of the excess cost of con-

structing and maintaining roads suitable for them is such a heavy

burden upon the taxpayers of the State, it may be that the 10-day

period of exemption from license should be revoked and this out-of-

State traffic charged an appropriate license fee.

Undoubtedly this suggestion will meet with determined opposition

from some quarters, and whatever legislation along this line that is

adopted should be well considered and moderate in its demands. It

may be noted incidentally that there is also a movement on foot for

the national registration of automobiles. It would be unfortunate to

advocate revoking the 10-clay period of exemption in Xew Hampshire

and have it result in turning this class of traffic to other States. Such

a policy would be penny wise and pound foolish. It is believed, on

the other hand, that a large majority of the automobile owners who
come to Xew Hampshire from other States would prefer to pay a

reasonable license fee provided it were applied to the highway fund

and the roads were maintained in first-class condition and that sub-

stantial appropriations were also made by the State for the main-

tenance and construction of highways.

Whoever advocates an increase of taxation for almost any purpose

meets with a cool reception. However, facts are facts. The State

treasurer's report for September 1, 1910, shows that the assessed

valuation of the 10 counties amounts to $255,085,571. The net debt

for the same 10 counties is $8,467,319.01. The State debt is given as

$1,293,209.33. Deducting the debt of the State and counties from
the assessed valuation leaves a net valuation, after all debts are

paid, of $215.325,01:2.66 ; and for the purpose of illustration let it be

supposed that should the State decide to make an annual appro-

priation of $250,000 each year for the next 10 years for highway
purposes, to continue the work now begun, the tax rate for this ap-

propriation would be based upon this net valuation given above, a

little less than $1.02 per year on every $1,000. It is difficult to

conceive of any one owning $1,000 worth of real estate in Xew Hamp-
shire who would not be willing to pay $1.02 per year for the next 10

years to have the improvement of the roads continue, and these

17790o—Bull. 42—12 3
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figures lead to the statement that it is not a question of whether or

not New Hampshire can afford to improve its highways, but it is a

question of whether or not it will.

The fact is the State can not afford to not continue to improve its

highways. True economy does not consist in spending nothing, but

in spending wisely.

The 1911 edition of New Hampshire Farms for Summer Homes,
an admirable publication, issued by the State board of agriculture at

Concord, states:

During the 12 mouths past more than 400 farms in New Hampshire were
purchased by buyers from without the State. A majority of these buyers sought

summer homes.

Continuing, the same publication states

:

Good progress was made during the year on the comprehensive system of

State highways, for which such liberal provision has been made in the way of

bond issues, and which is sure to greatly benefit the rural sections of New
Hampshire by increasing their accessibility and decreasing their transportation

charges. Local cooperation with State action under intelligent supervision is

making it a great deal easier to get to their farms, and much more enjoyable

and economical living on them once they are reached.

Such a statement as that, coming from the authoritative source

that it does, should be an inspiration to all taxpayers in the State to

continue the policy of improving their highways. The same publi-

cation states:

The automobilists were quick to discover what New Hampshire is doing for

the improvement of her highways, and the volume of traffic in motor cars into

and through New Hampshire has reached almost incredible figures, as shown
by the registrations under the State law and by the records of arrivals at inns

and hotels.

It is also stated

:

We have faith to believe that all the questions that the sudden development

of motor traffic has brought, with its train of puzzling problems, will be solved

by the road builders, the road user, and the summer-resort landlord, and other

interested classes and will be answered satisfactorily in the near future.

The writer has stated in public on more than one occasion that

the system of highways that this country needs is not the through

system from one great State to another, neither has he favored

strongly the trunk-line system in any State at the present stage of

our industrial development. But it must be admitted that such a

system seems well adapted to New Hampshire's resources, although

such a system is used largely by the automobiles.

The system of highways which the writer has contended are needed

the most in this country at the present time is that system which is

composed of little clusters of the shorter roads which radiate and

branch out from the villages and cities back to the farms, and this is

the system of highways which is needed in New Hampshire now to
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develop the agricultural resources of the State. The State has ap-

propriated money and has provided for the construction of the three

great trunk lines to be used by automobiles. That system will be an

accomplished fact at the close of the present administration. It

seems that it would be a strange policy, having done all that, that

would not continue to make liberal appropriations for the develop-

ment of its farms.

Let the State make an appropriation of $250,000 a year for the

next 10 years to help build roads for the farmers and to make the

summer homes more accessible, and the increased valuation and
prosperity of the State will more than repay the investment.
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Fig. 1 .—A Road in Arkansas that has Not Been Dragged with a Split-Log Drag.

Fig. 2.—A Road in Arkansas that has Been Dragged Systematically with a
Split-Log Drag.

The two views were taken at a fork in the road and are within 500 feet of each other. It pays to
drag earth and gravel roads.
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Fig. 1 .—Construction of Bituminous Macadam by the Penetration Method.

Hot bitumen being poured over the top course stone. On Trunk Line road from Rockland
to Rockport, Me., 1910.

Fig. 2.—Construction of Bituminous Macadam by the Mixing Method.

Eo1 bitumen is mixed with the top course stone (also heated) before it is placed on the road,
[thac'a, N. Y., 1909. Both of the above views are of experimental roads built under the
supervision of the Office of Public Roads.
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Dixville Notch, Looking West.

On the route from (Jmbagog Lake lo Colebrook.
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Jefferson Notch Road During Construction.

(Compare with Plate XXVIII.)



Jefferson Notch Road After Construction.

(Compare with Plate XXVII.)
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Road Through Crawford Notch, Looking West.
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Present System of Trunk-Line Roads Running North and South
Shown in Black. A Proposed System of Cross-State Roads
Shown in Red.

See 4, pa^'e 26.






