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on each side the road to carry off the
subsoil water. While the surface water
would be provided for by shallow gutters
which would discharge either into the
natural water courses or the subsoil drains.

WIDTH OF ROADWAY.—A good width
for the roadway is thirty feet between
ditches. This will give room for three
drive ways and will be found cheaper to
maintain: than a narrower one besides-
making a safer road in winter.

EArRTH RoADS.—To this class the
great majority of our roads must always
belong, and for limited traffic they are the

best of roads when kept dry below-the <

frost line. They can be cheaply main-
tained by unskilled labor— a conunon
road scraper and roller being used for
reforming the road bed, the labor and
teams being procured from the neighbor-
ing farmers. The road machings with
which many municipalities are now sup-
plied are specially fitted for this class of
work, and are of valuable assistance in
the hands of an intelligent operator, but
if they are used to heap the_ grass and
sods from the side of the road into the
centte—a method of which 1 saw An
example last summer—one wmachine if
industricusly worked™ ‘will cause more

damage in a day than theroad will re-

cover from ina year. In the maintenance
of earth roads all that is necessary is to
keep the drains open so that the subsoil
will be dry and e surface free from ruts,
with the centre crowning to get nd of the
surface water quickly:

- On trunk roads where the travel is
great, some more durable material must
be used, but it will generally be sufficient
to preparé a roadway -eight feet wide in’
the centre leaving an earth road on each
side for summer travel. Gravel in the
past has Leen aniersally useq, but on
account of the cost of breaking, field »tone
nas appatently never been ccosidered as
a maternial fur road making. The cost of
stone cutters nox  place them within
reach, ard an exce'lent road ran be made
by usig these stune for a foundation,
compiet.ng ihe 10ad woh broken sione
and gravel. This roadway has nonew
feature, an? s < mply the nRl Telfard
road, the cost of whick formerly placed ot
beyond var reach, but which 1shall en-
deavor to show is under the conditions I
have described the most economical road
that can be built.

The subgrade should be formed at a
depth of twelve inches below the intended
surface of the road and should have the
same crown as that proposed for the sur
face—about twoinches in eight feet. The
road bed should then be thoroughly rolled.
Any depressions that appear should be
carefully filled. A layer of common field
sione should then be'laid in courses at
right angels to the 1oadway the longest
diameter vertical, larger ends down and
contiguous courses breaking joints. This
Iayer should not be less than five nor more

.than seven inches thick. The stones
should be well pounded with a heavy
pounder, the interstices filled with chips
firmly wedged by hand. On a foundation

thus prepared place a layer of clean broken
stone, four inches thick, of which the
largest picce shall pass through a two and
a half inch ring in all dimensions, This
course should be thoroughly rolled.
Cover the broken stone with a ceat of
clean coarse sand, which should be swept
or washed into the interstices of brgken
stone.  Fimish the roadway by it with two
" inches of fine gravel, of which the largest
stones should not exceed one inch in
diameter, which should then be rolled
until the surface is perfect. In rolling,
commence at the sides and continue till
the roadway is so consolidated that subse-
~quent rolling in the centre could not
crowd ‘the "material” out. Use tho-roller
without the.load first,and gradually.in-
crease the weight until the maximuth is
reached. n
The following estimate shows the cost
of amile of road, constructed as above
described :—
Grading, 1564 cubiz yds. at 23¢c..... .$ 391.00
‘Cobble stone, 782 cubic yds. at 50c .+ 391.00

Lzaying cobble foundation........... 235.00
521 cubic yds. crushed stone. ... ces. 442.00

Spreading stone and gravel.......... 100.00
260 cubic yds.‘gravel... ........... I30.00
J30) 11 97.00

$178€oo

The great bulk of tbis work would be
done by the people of the neighborhood
and the district through which the road
passes, would in this way be beneﬁtted ‘by
the distribution ofthe money expended on
the work,

I am sure that the estimate I have
given is far below those-usually found in
books on road construction, but you will
_perceive the chief difference is in the cost
of matenal, which can be had as I have
stated, practially for the cost of delivering
it on the roadway, and the estimated’ cost

of all the work except-the rock crushing ‘

is hased on the actual cost of similar
work actually v arried on under my direc
tion.

MAINIENANCE.—The question of main-
tenance 1s second inimportance only to
that of -onstruction. No matier how
skillfully and thoroughly the.work of con-
struction s carned out no 1oad can be
erected to retain its efficiency without
cunptant attention, and it will be found
much more economical to keep it in-sé-
pair than to put itin repair after it has
begun to seriously deteriorate. The old
saw of “a stitch in time” is especially
true n road maintenance. A small rut
appears; a shower fills it with water,
which soaks into the surface of theroad ;
each passing wheel makes the rut deeper
until it becomes a mud-puddle which re-
quires a load of road metal to repair.
Each rut or depression should be taken
when it appears, the dust or mud raked
out and filled to the surface of the road
with metal. The metal should be used
spatingly, not piled up higher than the
surfa e of the rowd ‘to-cause an obstruc-
tion  Where several ruts occur in a short
distance only the deepest should be filled
first, when the material-in these is-packed
fill theothers. The places repaired in
this manne: should be rolled until quite
firm. The best time to makerepairs is in

wet weather, Then every depression and
spot that needs attention shows plainlys
and the new material readily unites with
the old. The drainage must not be-for-
gotten, for thé indispensable conditions
for a stone foad of any soit is an unyiejd-
ing foundation, and this is impossible
without thorough drainage. I cannot
emphasize too strongly the necessity for
the repairs being continuous. Théy can
be made more cheaply” when promptly. -
dong, and what is of more unport:mce the
road is always good whileuptler the plan
of :mmnl renqirs the road,ls neadrly dm-
passable for une-half the yeat' for want of
repairs and impassable the. Other h'\lf be-

-cause of the repairs.

It is of importance that 'the roads
should not be too closely shaded: Sh1de'
trees should betrimmed hjgh andj\rhétc3
timberland adjains- the road the‘trets;
should be-cut fo: two rods on. e'tc'h sxﬁg .
the road. allowance. The road must. be’
exposed-to the sun and.witds m‘order td;
dry-quickly after rains. : :

BroaD: TIRES.—The width of ures has
ap-appreciable cfiect-on the:cost of mam,
tenance of roads. The” NATTOV. to. and.;t,,

‘ha.lt mchures in general use \\hen heagdy

lmded cut into_the roadway like {.I'cque
and it has been- proven by expetriment
that wheels with two and a half inch tires
cause double the wear of wheels with fout
or four and a half inch tires. Morin’s
experiments indicate “on a paved .or well
built macadam road tractive force.is in-
dependent of the width of the tire provided:
the same is more than three or four inches,
On compaessible roads such as new gravel
or on a meadow, the tractive force
diminishés with an increase in the.width
of the tires.” The chief advantage there-
fore of narrow tires is on muddy roads
where the thick mud has not so lcnacxoué
a hold when it was round the spokes and
felloes. To counterbalance this we bhave

easy draft on the farm and a great de-
ciease ininjuty to our roads. The only
rational reason for the existence of the
narrow tires is custom, and 1 am afraid.
the use of broad ures will never become
general untd the wadth is regulated by law. .

Roan MacHINERY. A very essential
implement in *he constraction and.main
tenance of earth roads is the reversible
road machme. It s no exaggeration to
say that the wutk of grading and shaping
a joad bed wan be done by oce of these
machines for 50" of the cost under :he -
old methods apd the quality of the work
is infinitely superior.

A serviceable rock crusher with a-re<
ceiving capacity of ufteen inches by seven
inches and having a product of six cubic
yards per hour would cost, mounted s
trucks, $1,000, and could be run by an
ordinary portable engine of nine or ten
horse power for about $20.90 a day .includ-
ing the cost of labor.

am sensible of the advantages of a
steam roller, and am willing to-admit that
for city streets it 1s indispensible, but
when uts disadvantages, such as breaking
of culverts, scaring of horses and gereral
interferen- » with traffic are considered, |
am of the opi.ion that 2 horse roller is
better adapted for use ovn (ountty roads.
A oller weighing about 3000 pounds,
three feet in length, four feet in diameter,
made in three sections, with a frame
strong enough to permit of its being loaded
with cne and one-half tons of pig iron,
would I think, answer every' purpose and
the cost need-not exceed $1 50.00.



