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Horse-drawn Vehicles.
By chapter 133 of the Resolves of 1916 the Legislature

authorized the Massachusetts Highway Commission to con-
struct, reconstruct or resurface, for experimental purposes, in
a locality largely used by horse-drawn and motor vehicles,
sections of State highway, in all not more than 1 mile in
length, with a view to ascertaining the best construction, in
respect to both safety and convenience, for the use of horses
and horse-drawn vehicles and motor vehicles.

The Commission was also authorized, for the same purpose,
to construct or reconstruct in like localities a section or sections
of State highway, in all at least 1 mile in length, so that the
highway will be safe for the use of horses and horse-drawn
vehicles, to a width of not less than 6 feet on each side thereof,
and for motor vehicles to a width of not less than 15 feet in
the center.

The Commission was directed to report to the Legislature
the result of these experiments, with particular reference to the
nature and amount of traffic and the estimated cost of the
different kinds of construction and maintenance. It was also
directed to present a comprehensive plan for the construction
of ways for the use of horses and motor vehicles, the cost
thereof, and possible sources of revenue to meet said cost.

The Commission had to start with the assumption that the
Legislature merely intended to have it make the best report
it could with the time at its disposal, as of course the making
of any plans involving the construction of the 23,000 miles
of highway in the Commonwealth, to make them suitable for
the use of horse-drawn and motor vehicles, would involve a

STATE HIGHWAYS FOR THE USE OF HORSES, HORSE-
DRAWN VEHICLES AND MOTOR VEHICLES.
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perfectly enormous expenditure, and to plan it would require,
for several years, at least, the whole time of an engineering-
force many times as large as the force which the Commission
has at its disposal or can secure for its present work.

After carefully considering many locations, and after con-
sultation with officials representing those of the larger societies
or organizations that favored the resolve, it was determined
that the experimental sections of highway shoidd be con-
structed in the metropolitan district, because they would be
easily accessible there to more people; also, being near a large
city and with a large tributary population, they would neces-
sarily be used by more horse-drawn vehicles, at any rate,
than would any other highway in the country, and they would
also be used by enough motor vehicles to make the experi-
ment a fair one.

It was finally decided, for many reasons, to select Washing-
ton Street, Boston, because it is on a main through route
from Boston to Providence and connected directly with the
large town of Dedham and many large towns in Norfolk
County beyond. It is a State highway over 1 mile in length,
with two roadways, one on each side of an electric car line,
running on a 25-foot reservation.

Each roadway is 25 feet in width, and the Commission
felt that the fairest way to try the experiment was to con-
struct the experimental sections on one roadway about 1
mile in length, and also to construct a macadam road on the
side wide enough for the horse-drawn vehicles.

On the other roadway, a little over 1 mile in length, on the
portion of the road next the car track, a bituminous surface
was constructed, and on the side of the road a macadam sur-
face suitable for horse-drawn vehicles was laid.

That this particular road is a good one for testing such an
experiment is due to the fact that it has always had, and still
has, many more horse-drawn vehicles using it than do most of
the other State highways.

Experimental Sections.
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Traffic on Washington Street.

Horse-drawn.
Motor rp . ,Vehicles. TotaL

Light. Heavy.

1909 78 217 117 412
1912 40 122 268 430
1915, . 145 227 1,040 1,407
Average traffic throughout State, . 42 68 517 627

These statistics clearly show that this particular highway
has a much larger number of horse-drawn vehicles than have
most of the other State highways. In fact, there are only
about ten places in the whole Commonwealth that have as
much horse-drawn traffic.

The engineer in charge of this work gives the following
description of the sections of road construction:

On both roadways there is a 19-foot section throughout of
hardened surface, on which bitumen or Portland cement is
used, and a 6-foot shoulder of waterbound macadam on the
side just next to the sidewalk; 1 mile on the westerly roadway
being constructed of ten different types of hardened surface,
with a view to ascertaining the best construction, with respect
to both safety and convenience, for the uses of horse-drawn
vehicles and motor vehicles, with a 6-foot waterbound macadam
shoulder throughout; and 1 mile on the easterly roadway, with
a surface primarily for the use of motor vehicles, 19 feet in
width, with a strip of macadam road on the side 6 feet in
width.

roadway are as follows, com-The types on the westerly
mencing at the southerly end;

Feot

(1) Tar macadampenetration method with a very light seal coat,
endeavoring to obtain as rough a surface by this method as
possible, 780

(2) Tar macadam by the penetration method with a seal coat, 500
(3) Portland cement concrete, 500
(4) Asphalt penetration macadam with a seal coat, , . . 500

Description of the Work done.
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Fee
(5) Tar and broken stone mixture with a very coarse mineral

aggregate, in an attempt to obtain as rough surface from
tar mixture as possible, 500

(6) Asphalt penetration without a seal coat, in an effort to obtain
as rough a surface of this kind as possible, .... 500

(7) Asphalt mixture with a very coarse aggregate, by the same
method as rough tar mixture No. 5, 500

(8) Tar sand grout, in an effort to obtain by this method as per-
manent as possible a surface that would be both rough and
satisfactory for automobiles, 500

500(9) Tar mixed with a fine mineral aggregate,
500(10) Asphalt mixture with a fine mineral aggregate,

The types on the easterly roadway, commencing at the
southerly end, are as follows: —-

Feet

2,172(1) Asphalt penetration macadam with seal coat,
(2) Asphalt penetration macadam without seal coat,
(3) Asphalt mixture with mineral aggregate,

650
2,450

On account of the scarcity of labor, it was impossible to com-
plete the work until very recently, and observations from which
to draw conclusions as to the results for which the experiments
were conducted can not yet be made. The rougher and least
slippery surfaces have been laid on the steeper grades, and
they are those composed of the asphalt penetration without
a seal coat, and the tar sand grout, in the order named. The
waterbound macadam shoulders were not surface treated with
oil, as they will have to be, because the work was done so
late in the season, but it has already proved that these water-
bound macadam shoulders will have to carry a large propor-
tion of the motor vehicle traffic, although it appears that the
horse-drawn vehicles do use this waterbound shoulder to
some extent, although not altogether in preference to the
hardened surface.

The Cost of the Work.
The total cost of the work done on a little more than 1 mile

of experimental sections with the 6-foot section on the side for
horse-drawn traffic, and a little over 1 mile that was con-
structed for motor vehicles and horse-drawn vehicles, but
which also had a 6-foot section of macadam on the side, was
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$51,800. The total area covered was 42,103 square yards,
and the average cost for each square yard of surface was $1.23
a square yard.

on each section is described
miles as given by the engineer

The character of the work
below. The detailed cost of 2
in charge is as follows:

Detailed Costs of the Experimental Miles
Westerly Side.

Num-
ber. Description

1 Tar penetration, light sealing coat,

2 Tar penetration, sealing coat, .

3 Concrete,

4 Asphalt penetration, sealing coat,

5 Tar mixture, coarse, .

6 Asphalt penetration, no sealing coat,

7 Asphalt mixture, coarse,

8 Tar sand grout, .

9 Tar mixture, fine,

10 Asphalt mixture, fine,

iy Side.Easti

1 Asphalt penetration, sealing coat

2 Asphalt penetration, no sealing coat

3 Asphalt mixture, fine, .

Preparation of old roadbed and base, both sides,

Waterbound macadam shoulders, both sides, .

Total cost experimental mile, $33,716.18

Concrete. The cost of concrete may be analyzed as fol-
lows: contractor for labor and materials was paid $1.25 per

square yard; the cement cost 87 cents per square yard; the
remainder of the cost was occasioned by precautions and extra
work to prevent injury by freezing weather after the concrete
was finished. , . ,
WCID UUlOiivvt. .

Tar Mixture, Coarse, and Asphalt Mixture, Coarse. These high

costs were due to the fact that the work was entirely experimental,

Remarks.
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in that it had never been done before, and to the inexperience
of the men engaged upon it; necessary corrections were
unavoidable but well worth while, in that they demonstrated
that a pavement of this kind can be laid under proper
conditions that will be as satisfactory as could be expected.

The fine asphalt mixture followed the Topeka specifications,
and was as near as possible like the surface laid a year ago at
Somerville and Revere. All the penetration work, as well as the
rough mixtures, was 3 inches in thickness, while the Topeka
mixture was 2 inches thick, and the fine tar mixture, which is
practically the so-called “Madrite” pavement, was 4 inches
thick. The waterbound macadam shoulder was 3-inch new work.
The thickness of the Portland cement concrete was 6 inches at
the edge nearest the railroad tracks, 9J inches at the
center of the 25-foot roadway, and at the westerly edge 7f
inches, with a flat and level base. This increased thickness on
the westerly edge provides for future widening with the sym-
metrical cross section. Mixture was 1-11,-3. No lime was
used. 1

Cost of the Six-foot Section on the Side for Horse-drawn Vehicles.
It must be remembered that these experimental sections were

all constructed on an existing macadam road which had already
been constructed and graded as a waterbound macadam road
for the full width of the roadway between the sidewalk and
gutter and the reservation for the electric cars. Consequently,
since the old macadam road could be used for a foundation,
there was no expense for grading.

On the 6-foot section on each side that was constructed of
waterbound macadam, the old macadam was used for the
bottom course and only 3 inches of new stone had to be added,
which of course made the work cost much less than it would
have cost if an existing roadway had had to be widened,
graded, and then enough stone used and foundation put in to
make a new macadam roadway 6 feet in width on each side.

The actual cost of preparing the base of the road, to enable
the new surface to be put on, was only 20.27 cents per square
yard, because the old material and foundation were used,
and the actual cost of the waterbound macadam shoulder,

1 The thickness given for all sections is after rolling.
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constructed 6 feet in width, by the use of only 3 inches of new
stone, was 42.89 cents per square yard. This makes the total
cost of the 6-foot macadam strip constructed for horse-drawn
vehicles 63.16 cents per square yard.

This roadway, only 6 feet in width, constructed on each
side of the road, a mile long, contained 7,040 square yards, and
cost about $4,500 a mile. This extremely low cost was due
to the fact that the old road was used for a foundation. If
6 inches of stone had been necessary, as it would have been
on any newly constructed roadside, the cost for the macadam
alone would have been over $6,000 a mile. To this sum would
have to be added the expense of a foundation where it was
needed, the lengthening of culverts, and, what would cost much
more than these items, the cost of widening and grading, cut-
ting trees, moving sidewalks, car tracks, telegraph and tele-
phone poles, and, in most localities, securing and paying for
the additional land needed to make it possible to widen at all.

The estimates of the probable cost of widening the exist-
ing State highways, made by the division engineers at about
$lO,OOO a mile, seem low rather than high, in view of the above
actual costs. If a foundation had had to be put in, as it
would have to be in fully one-half of the localities, it would
have cost from about $2,000 to $3,000 additional per mile.
Then grading, etc., would have to be added. In fact, their
estimate is pretty well borne out by the fact that the older
State highways, which were originally constructed of macadam
or gravel with the hardened surface sometimes only 12 feet
in width, though usually 15 feet in width, ■— averaged to
cost just about $lO,OOO a mile.

With the great increase in the cost of labor and materials,
with shorter hours, half holidays, etc., all increasing the cost
of construction, it would be doubtful if two sections of road
could be constructed, one on each side of the existing roads,
for $5,000 a mile each, or $lO,OOO a mile in all.

Such an estimate manifestly could not include land damages,
nor could it include the construction of such roadways any-
where within the thickly settled city or town streets, or where
practically the whole width of the existing location was occu-
pied by electric car lines, sidewalks, etc.
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Approximate Estimate of Cost of widening Existing
State Highways so as to provide a Six-foot Road-
way on Each Side for Horse-drawn Vehicle;

There are 1,155 miles of State highway in the Common-
wealth, and the Commission has expended about $11,500,-
000 for their construction. The total expenditures are con-
siderably larger because in quite a few places the towns, counties
or individuals contributed toward the cost of their construction.

It seemed to the Commission that the nearest approximation
that could be made of the probable cost of constructing such
roadways on the side for horse-drawn vehicles would be to
direct each of its division engineers to estimate as nearly as
possible what the cost would be.

These division engineers, who have charge, each in his own
district, of all State highways, are thoroughly familiar with
every section of road, the cost of construction in that locality,
the character of the soil, etc. They are certainly better quali-
fied to make an approximate estimate than any one else in the
Commonwealth.

Their reports show that in their opinion it would cost
$11,641,000 to widen the roads sufficiently to allow of the con-
struction of a roadway for horse-drawn vehicles on each side
of the existing State highways.

None of them could give any reasonably approximate esti-
mate of the amount of money that would be required to pay
the land damages that would have to be paid whenever land
had to be taken and the highway widened; nor could they
estimate the grade damages that would have to be paid if an
abutter is injured by any change in grade. This would un-
doubtedly involve a very large amount of additional money.

They all state that on many miles of these highways it
would be impossible to secure such a roadway, on the side of
the road where there was an electric car track, without moving
the track, poles, etc., all involving a very large expense. On
most of the State highways electric light, telephone and tele-
graph poles as well would have to be moved if the highway
were widened, as it would have to be to secure the additional
12 feet needed.
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In many cases there is a sidewalk on one or both sides of the
highway that would have to be reconstructed. Often the high-
way location itself is not wide enough now to allow of any
such construction on the sides, some of the older locations
being only 30 feet in width. The later locations are nearly
all 50 to 60 feet wide. In many places large numbers of
buildings would have to be torn down or removed.

Almost everywhere where there are shade trees, some
would have to be cut down, because there is only room enough
now for a hardened surface 15 to 18 feet in width, with suit-
able shoulders and gutters on the sides, between the trees.

It is only in the sparsely settled country districts that the
road could be widened without involving a tremendous expense,
both for construction and for land damages.

There are almost no horse-drawn vehicles that use the roads
in such districts. Near the large towns and cities, where there
are still a considerable number of horse-drawn vehicles using
the highways, it would almost always be impossible to widen
the roadway without disturbing electric car tracks, removing
poles of all kinds, removing or reconstructing sidewalks, cutting
shade trees, and taking very valuable land, as well as having
to destroy or remove very large numbers of buildings.

On most of the village and city streets the road is now con-
structed from curb to curb, and there are sidewalks, etc., and
no widening could be made without taking valuable land and
buildings. Manifestly such roads could not be constructed
there, and yet it is only in such localities that the highways
are used by many horse-drawn vehicles.

Report relative to the Maintenance of Safe Surfaces
for Horses and Horse-drawn Vehicles.

The Commission was directed to make this report by the
Legislature of 1915. The report was made to the Legislature
in 1916, when it was printed as a house document. This report
was most comprehensive. It contained the questions asked
of the most expert road engineers from all over this country,
as well as from very many in England. Their opinions were
carefully summarized in that report.

Replies wr ere received from fifty-seven of the leading highway
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engineers in this country, including the highway commissioners
or State engineers in twenty-six different States. Twenty-two
replies were received from the most experienced highway
engineers in England, including seventeen county engineers,
who there have charge of all the main roads outside of the
city limits, 4,295 miles, costing $5,500,000 to maintain
in 1912.

The Commission does not feel justified in reprinting that
report, nor did it feel that any further knowledge of value
could be obtained by any new inquiry. It thinks, however,
that every one interested should read that report, as it contains
all the information that the Commission could collect. The
replies were practically unanimous in the opinion that tars or
asphalts must be used, either on the surface or in the
construction of highways that are used by over 100 motor
vehicles a day. Also, the opinions showed conclusively that
the horses become accustomed to these roads, and that the
complaints of slipperiness cease.

All the engineers in this country and in England, where the
roads have heavy traffic, state that either some form of very
expensive pavement must be used, like stone block, wood
block, brick, sheet asphalt or concrete, or some form of bitu-
minous macadam for the surface of the road must be used.

Is it Practical to construct Roadways on Each Side
for Horse-drawn Vehicles?

This being the question on which the Commission is to re-
port, it may be worth while to summarize the replies to this
question received last year.

Seventeen experienced engineers from England stated that
it was not practical, both because of lack of width within the
highway locations, and because the expense would be pro-
hibitive. In this connection it should be remembered that the
counties in England and Wales were spending an average of
over $l,lOO a mile a year on their 4,295 miles of main road,
and yet these engineers were of the opinion that the expense
would be prohibitive.

Almost all of the engineers in this country who replied
stated that, in their opinion, it would be impractical and the
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expense would be prohibitive. Nine said it could be done only
in parkways and on residential streets. Nine said it could not
be done within present highway locations. Twenty-nine stated
that it was not practicable to construct such roadways.

What would Separate Roadways Cost?
Many of the engineers stated that they could not give an

estimate of cost. The only low estimate that was given was
from Illinois, $5OO to $2,000 a mile for a 6 to 8 foot road
of gravel, on the side. The next lowest estimate of the addi-
tional cost was $B,OOO a mile. One estimate was $lO,OOO a
mile; another, from $lO,OOO to $20,000 a mile. Two engineers
estimated the additional cost at $15,000 a mile; one at $lB,OOO
a mile; two at $20,000 a mile; one at $22,000 a mile; another
at $26,000 a mile; a third at $30,000 a mile; a fourth at
$42,000 a mile; and a fifth at from $30,000 to $lOO,OOO a mile.
Most of these estimates did not include land damages if the
highway location had to be widened, walls set back, buildings
moved, etc.

From the replies quoted above, it will be seen that the esti-
mate made by our division engineers, of $11,641,000 as the
approximate cost of widening the 1,155 miles of State highway
in this Commonwealth, is below rather than above the esti-
mates made by the highway engineers from other States.

A Comprehensive Plan to provide Ways for the Use
of Horses and Motor Vehicles.

This is wdiat the Commission is directed to report upon,
together with the cost thereof and possible sources of revenue
with which to meet that cost.

Any one who is in the least familiar with the cost of high-
way construction and maintenance, and who has any knowl-
edge of the financial condition and necessary expenditures in
the Commonwealth and every county, city and town therein,
knows that no such plan can be presented, nor can the neces-
sary money be secured from any source, if it is intended to
secure separate roadways on the side of existing roadways.

Undoubtedly, however, not only will the horses become more
and more accustomed to the class of pavements that have to
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be used wherever the traffic is heavy, as they already have
had to become accustomed to the slippery pavements in all
the cities and in many of the towns on the main streets, but
probably some types of construction will prove to be less
slippery than others and still be sufficiently durable to with-
stand the motor vehicle traffic.

Probably a cement concrete pavement will prove acceptable,
and can be constructed on main routes in the country districts.
Such a pavement is not usually slippery except when it is
covered with a thin layer of snow or ice. When covered with
any considerable amount of snow or ice, it is no more slippery
than is every other road. The snow and ice then cause the
slipperiness.

In considering this question the Legislature should clearly
understand the change that is coming so rapidly in the use of
our highways, the tremendous increase in the motor traffic
and the decrease in the horse-drawn traffic, especially in the
light horse-drawn vehicle, which has practically disappeared
from our highways and parkways. This is clearly shown by
the traffic census taken every three years by this Commission.

The increase in the volume of traffic is most remarkable.
This is shown by the average number of vehicles counted at
the stations, counts being made at 237 places in 1909, 155 in
1912, and 192 in 1915.

Average Number of Vehicles per Day in August

1909. 1912. 1915.

Light horse-drawn vehicles, .... 83 60 42

Heavy horse-drawn vehicles 76 68 67
Motor vehicles, 115 260 517

In 1912 during the same average day 1,764 trucks passed
the various stations; in 1915 there were 7,670. The places
where the counts were made were substantially the same each
year.

A traffic census was taken by the Metropolitan Park Com-
mission for the same period of time on several different park-
ways.
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Metropolitan Parks, Average Number of Vehicles a Day.

Eight Stations.
, Five Stations,

1909. ~ ‘

1912. 1915.

Light horse-drawn vehicles, . . . . 208 79 33
Heavy horse-drawn vehicles, .... 123 97 77
Motor vehicles (automobiles), . . . j 1,075 1,151 2,549

The percentage of automobiles on the parkways at the eight
places where the count was made varied from 83 per cent, at
Soldiers Field in Boston to 100 per cent, at Malden River
bridge, Medford.

Horses are decreasing, Motor Vehicles increasing.

In 1897 there was in this Commonwealth the largest number
of horses that there has ever been. That year 200,404 horses
were assessed, according to Public Document No. 19. This
number has been constantly diminishing ever since, although
the population has been increasing all the time.

Ten years later, in 1907, there were only 179,175 horses
assessed; over 21,000 horses had disappeared.

In 1915 the number had decreased still more. That year
only 147,806 horses were assessed. More than 52,000 horses
had disappeared during these eighteen years.

Meanwhile the motor vehicles have increased. In 1907 there
were 9,006 automobiles and 832 motor cycles registered, or
9,838 in all.

In 1916, 136,809 automobiles (including 18,194 trucks and
commercial vehicles) and 10,713 motor cycles were registered,
making 147,522 in all, an increase of over 137,000 motor
vehicles in nine years.

The number of horses and the number of motor vehicles in
the Commonwealth is practically the same to-day, whereas
nine years ago there were eighteen times as many horses in
this State as there were motor vehicles. No wonder the traffic
has changed, and that the highways must be made to with-
stand the motor traffic.

The facts quoted above clearly show that the main highways,
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at any rate, must be so constructed that they can carry motor
vehicle traffic economically and without being destroyed. No
comprehensive plan could possibly be devised to cover all
highways, because the conditions are different in each city and
town. In city streets all over the world, where there is a
heavy traffic, either in horse-drawn or motor vehicles, some
form of pavement had been in use for many years before there
were any motor vehicles. Sheet asphalts and wood block
pavements, which are slippery, have been in use for over
twenty years, as well as stone block, brick, etc., wherever
there was a heavy traffic in horse-drawn vehicles.

One significant fact that we have observed is that in resi-
dential streets, parks, etc., where almost all of the pleasure
vehicles are found, and practically all of the light horse-drawn
vehicles, the roads have usually been constructed of some form
of bituminous pavement or of wood block, and the less slip-
pery pavements, like stone block, have not often been used.
This clearly shows that the people residing in those' localities,
although they were the very people who owned and used the
light pleasure teams and the riding and driving horses, pre-
ferred these more slippery pavements because they were less
noisy, cleaner, etc.; for instance, consider Marlborough Street
and Commonwealth Avenue in Boston, where this fact is true.
During the last three years a bituminous pavement has been
laid in both those residential streets, at the request of the
abutters. In Commonwealth Avenue they even contributed
quite a large sum of money to secure this particular pavement.
Beacon Street, from Charles Street to Massachusetts Avenue,
has been made of sheet asphalt for many years.

These three streets certainly have a much heavier traffic in
light horse-drawn vehicles than do any others in the city;
especially do they have many more pleasure vehicles, as they
are the main arteries for such traffic in and out of Boston, and
they connect with the parkways. The residents on those
streets undoubtedly own a large proportion of all the riding
and driving horses that are now owned in the city of Boston
and used for pleasure, and still they prefer to have the
bituminous pavement.
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Conclusion.
It seems to the Commission that this problem is one which

can be solved only locally. No improvement can be secured
in any other way. Probably a good deal might be accomplished
by intelligent study, the routing of the different kinds of
traffic on different streets, etc. Where there was a sufficient
amount of horse-drawn traffic to warrant it, and the community
could afford the expense, separate roadways could be reserved
for horse-drawn vehicles. This has been done on the Newton
Boulevard, but the scarcity of the horse-drawn vehicle on the
roadway reserved for horses is very noticeable, and this in
spite of the fact that it is within a few miles of Boston, and
that the city of Newton itself and the surrounding towns have
a large wealthy population who probably own more riding and
driving horses than do the residents of most of the other
communities in the Commonwealth.

Wherever there was a sufficient number of horse-drawn
vehicles, it might often be possible to route the traffic, reserving
some streets for motor vehicles and others for horse-drawn
vehicles, and then providing that motor vehicles, could go to
estates located on the ways reserved for horse-drawn vehicles
only from the nearest cross street.

The city and town streets where there is heavy teaming
traffic have always been and must be paved; nothing else will
last.

In the country districts it might be possible in some cases,

and especially where there was a grade and where, in conse-
quence, the horses have the most trouble, to construct a road-
way 6 or 8 feet in width that could be used by the horse-
drawn traffic.

The Commission believes, however, that under existing con-

ditions the motor vehicles would use this part of the road also,
and in such large numbers that it would have to be coated
with some bituminous product to lay the dust and to preserve
this part of the road. Some thin bitumen could be used which
would not be slippery for horses.

Few people realize what a tremendous nuisance the clouds of
dust were only a few years ago, even before there were so many
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vehicles on the roads. Conditions on any main road would be
intolerable to-day if the dust were not kept down by the use of
some dust-laying material. On the Newton Boulevard the road-
way reserved for horses has had to be oiled with light oil each
year. Also, the regulation is fairly and wisely made that the
horse-drawn vehicles must keep off of the motor roadway, and
vice versa.

No doubt some of the communities coidd afford and would
construct a roadway on the side for horse-drawn traffic if
there was sufficient demand, but it would always be a local
question on each particular roadway. No wholesale method
could be devised, even in any one town or on any one highway.

In some places such a roadway could be constructed merely
by paying what it would cost to construct it. In other places
very expensive grading and blasting would be required. In
other places all the fine old shade trees would have to be cut
down, buildings moved, etc.

In the thickly settled streets, where there are already side-
walks, car tracks, etc., often all the buildings on one side or the
other would have to be moved or destroyed, at a perfectly
enormous expense. The Commission believes that in many
places it would be much cheaper and more feasible to lay out
and construct a new highVay in a new location to connect the
desired points than it would be to widen the existing roads.
Motor vehicles could then be excluded, and, with the small
number of vehicles that would use the road, a much cheaper
form of construction could be used.

The chairman of the Commission has had a very consider-
able experience in this line of work on the North Shore. For
twenty-five years he has been building and maintaining roads
through the woods and elsewhere to furnish roads for pleasure
driving and riding. Up to the present time he has built about
28 miles of such roads, situated in Beverly, Manchester,
Gloucester, Essex, Hamilton and Wenham. Quite a few miles
of the same class of roads have been built by the towns, and
quite a number of other miles of road through the woods have
been built and are maintained by private individuals.

Motor vehicles are excluded from most of these roads. Most
of them are private ways, but all of them are used by the
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pleasure vehicles and by horseback riders. As a practical fact,
on the North Shore there are probably more riding and driving
horses than there are in any locality of the same size in this
Commonwealth.

Judge Moore, whose fine horses are famous, not only in this
cbuntry but in England, keeps anywhere from forty to sixty
horses on the main road, where a bituminous surface is main-
tained. The members of the Myopia Hunt Club own a great
many riding horses, and many of the residents on the North
Shore still drive for pleasure.

A carriage or rider on the main road is a rare sight, because
every one immediately gets off the main road and on to these
private wood roads. This can be done easily and quickly,
because these roads extend from Beverly Cove to Magnolia
in Gloucester, a distance of over 10 miles, and one can turn
off the main road and reach them every half mile or mile for
the whole distance. They run back from the shore for 4or 5
miles, and furnish a great variety of drives in this whole
section. One can start from Magnolia station and follow such
a road, from which motors are excluded, all the way down
to within a mile of the city of Beverly, 10 to 11 miles. This
is on the shore side and parallel to the main road, which is a
half mile to a mile inland.

One can turn in at West Gloucester, 4 miles back from the
shore, and continue on for about 12 miles on such wood roads,
practically to the city of Beverly. These roads run east and
west, but from north to south there are many connections
with the main lines. One may enter these roads at over
twenty points along the shore. They furnish an easy means
of communication.

Cost of Construction.
The 28 miles of these roads constructed by the chairman are

all private ways, and they, as well as one other road 4 miles
in length, were built by subscriptions secured easily from the
summer residents. The rights of way and the materials of
which they were made were all secured from the owners of
the land over which they were constructed, without any
expense at all except for an occasional small lot of woodland
worth perhaps 850, and occasionally paying some one to secure
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the rights of way. The total expense for all such purposes in
twenty-five years has been well under $l,OOO.

These roads were built 14 to 18 feet in width; most of them
were located by eye, only one or two surveys being made.
In only one instance, on a bad hill a quarter of a mile long,
was any grade established by a survey.

The rights of way secured -were for the construction of a
road, usually not exceeding 24 feet in width, and included the
right to use any material, but the exact location was stated.
The approximate location was shown by walking over the
lot. The trees were cut and stacked on the roadside for the
owner to take or sell. The building of these roads naturally
developed the land and made it more valuable. The rights of
way ran to the subscribers and their heirs, and to the owners
of the lots abutting on the way. Originally some of the roads
were constructed only 12 feet in width, but they have all been
widened now to IS feet or more.

All these roads were made of the nearest reasonably good
material available, which was usually a gravelly dirt or a
dirty gravel. The construction cost all the way from 25 to 50
cents a running foot. With the present prices of labor the
cost would be about 50 per cent, higher, probably about 75
cents to $1 a running foot, for 18 feet in width. The location
was, of course, very carefully selected, so that the natural
grade could be followed in most places.

Cost of Maintenance.
These roads have been maintained and have been gradually

widened and improved and better drainage secured every year
for the past twenty-five years, at a cost of $5O a mile a year.
This money has been easily raised by subscription each year,
not only for these roads, but for oiling and maintaining at least
10 miles more of town road much used by the summer resi-
dents. The city and towns also help in maintaining town
roads.

The maintenance has consisted of widening and shaping with,
first, a road machine or scraper, adding more material where
necessary, and this was usually a fair quality of gravel,
keeping the gutters constantly open and the pipe culverts clear,
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and then shaping the roads two or three times during the
season with a log or brush drag.

They are excellent roads for riding and driving, and, except
in the spring when the frost is coming out and they are rutted
by heavy wood teams, they are always in excellent condition.
This work costs from $2O to $25 a mile a year. *

The balance of the money is expended in widening, often
involving blasting and always the grubbing out of roots, etc.,
and the putting in of new drainage pipes wherever they are
necessary. With this $5O a mile a year the roads have been
improved lOO per cent, in the twenty-five years.

The Commission has given the above description because it
believes that in many towns the same sort of work could be
done and the same sort of roads secured, the town in most
instances laying out and constructing the roads, but without
any great expense, and that in this manner roads could be
secured which would be suitable for horses and which could
be so located as to provide the required connections.

The Commission does not know of any new sources of revenue,
unless it might be thought equitable to collect some money
from the users of horse-drawn vehicles, to at least help pay
for the roads which were constructed for their benefit. The
owners of motor vehicles are already paying over $1,500,000, all
the money, after the expenses of the department are paid,
being expended on the highways.

Last year the Commission had over $200,000 available from
this fund to use on the town roads, and it is safe to say that
the towns themselves appropriated a good deal larger sum of
money to be expended with it in the improvement of the roads.
The counties also appropriated over $lOO,OOO of their money
to be used with this money in improving the roads. This
co-operation by the counties has only just begun, but the
Commission expects to see it go on and increase, and it believes
that in the near future the counties, as well as the towns, will
each give dollar for dollar for every dollar that the Com-
mission has available from the motor vehicle fees for use in

improving town roads.

Sources of Revenue.


