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the crust of a gravel road in fall or spring.
At all times narrow tires on wagons of
heavy draught are the greatest destroyers
of roadways. To get the most benefit from
the s atute labor and other road expendi-
ture in the Province, to lessen the cost of
road making and maintenance, narrow tires
must be discarded by those engaged in
heavy teaming on our roads. :
Bread tires, on the contrary, are in a
way a benefit rather than a detriment to
roads. Their broad surfaces perform the
work of rollers in keeping a smooth and
compact roadway free from ruts. Wide
tires more than any other means that can
be adopted, distribute wear over the sur-
face of the road. Narrow tires do the
work of a pick on a roadway, while broad
tires do the work of 4 pounder. The one
tears up, the other consolidates,
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Drainage of Roads.

The most frequent cause of bad roads
in Ontario is lack of drainage. When a
road is good during the summer months,
but scarcely passable in spring and fall,
the plain inference js that if it could be
kept dry it would be good the whole of
the year, In , couple of months of
spring and fall, roads otherwise good

Decause of insufficient drainage are
destroyed more than in all the remaining
ten months of the year. Because of neg-

failure,
Excavations

called “drains” ate, it is
18 true, made a

t the side of the road,
frequently are not provided with outlets,
or the outlets are allowed to speedily fill
up. From thege receptacles water soaks
Into and softeng the foundation of the
rqad._ 0s€ dirt from this “drain” isg
piled in the center of the road. This is
Soon-roughened ang tracked so as to hold
Water on the surface until it penetrates
into thc; roadbed ; thug softened, each
succeeding vehicle deepens the track to a

es of pitch-holes-—and
¢ municipality for dam.

Undez-drainage is seldom thought
0 tgo carry the water away from the foun.
ation,

The object of our roadmakers
appears to be to cover th,

€ water with
gravel or cryghed stone
Costly process,

drainage g obtained

surface and tjle dra y The surface

of the road must be sufficiently rounded
, ' centre to shed

Water readily to the gig ;

e ditches or utters,
be water in its course :

. to the gutter. t
not be impeded or helq b ey

% hollows, tracks

Way. The gutters must

carried' to a free qutlct as often as pos.
k havmg.a good fall,

rUnde.r-dramage is as necessary as sur-
"€ drainage, A dry foundation i more
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necessary than a dry surface. Under-
drains are needed not so much to carry
away the water which falls on the surface
of the road as to intercept the water rising
in the saturated earth from the impene:r.abls
stratas beneath, “to lower the water line.
Common field tile should be used, three
or four inches in diameter, hard, wgll-
burned, and upwarped, every care being
taken to lay it in the trench with a con-
stant fall to a free outlet. Usually it is
best to lay two tile drains, one on each
side of the road, above two and a half or
three feet below the bottom of the opan
drains. Thus placed they may be used as
outlets for the surface drains if better can-
not be obtained, proper catch-basins being
provided.

It is bad practice to carry water long
distances and pour it over hills by the
road side. Deep and dangerous guiches
are thus created. This water before reach-
ing the hill should if possible be carried
through adjoining property to an outk‘a]t.
Roads along sidehills should have a tile
drain and an open drain along the inner
side of the roadway, and the entire road-
way sloped towards the hill. Unless this
is done the water is apt to run over the
side of the embankment and wash it away,
necessitating constant and _ expensive
repairs. The trench containing the tile
should be filled with grave!, hroken stone
or other porous material to readily inter-
cept the soakage water from the hill. x

Water in “springy” places on a road-be
should be conducted by blind drains from
the centre of the road diagonally to Ihf:
side underdrains. Springy placés on a
hillside embankment should also be tapped
by a blind drain and the water led quickly
to the tile drains.

Take the water out and keep the water
out,

Forming a Roadbed.

System is as much needgd .in constru?t~
ing a roadbed as in building a house.
When the improvement of a road is
undertaken definite plans should be de-
cided upon, so that all work done from
year to year will be successive stﬁp.s
towards the one end. When “system” is
neglected the work of one year become?
useless by the change and mterchange1 0
plans adopted from year to year, grave l'S‘
placed on the road before a foundatxol? is
provided, or other premature work is
attempted. : -

In making a road the grading at;] )
draining should be carried on during t ;
same season, first the grading, then the
draining. A road which is graded or}l)]'i
and then subjected to the traffic of ka
and spring before draining is undertaken

s generally a shapeless mass by the ensu-

ing summer, and a large amount of gquci
ing must necessarily be repeated. A r(;ch .
should also be drained and brought to

grade which it is to retain permanently

fore the road metal (gravel or crusheg
stone) is placed on it. Metal placed o

. lxg £ ~
an undrained roadway 18 S(:ome 1m&5;
mud in spring and fall as 10 ndes B
wasted. ~ The natural so;“m o qustail
gravel must be sufficiently s weig!‘t :
not only the gravel, but I\tIo ol il
traffic upon the gravel gl p:
this unless it is sufficiently crowned’ °

The roadway must be s shaa
rounded up towards the c)ol e surf |
the water from the surface } o B9 ”
must be kept smooth and free of g
and it is as much the duty’l - fg;rﬂ‘“ |
crushed stone placed on a ri)” permlt,’ .
smooth, hard surface that w o s it 18
water to flow readily off frorl;sis»t’ the We
form a durable covering to r g

els. L

Of'fyt?: centre of the road 81110;_1 o “shgg
cavated to receive the gravenot tak
stone. Where this care Catrlllc sentre ks
the metal may be placed Olr e L
the sides graded up. T }?'eﬂy o ro‘?ﬂ] i
road should be ubt:;n';eo?lc l;ut the :]n :
i the natura A . in e
;r}])%)ulllcli) be several inc_hesﬁ deep€ ount”
centre than at tfhe ]zldi(re‘bc. .

§ a crown of one ; the 1
ﬁ?ﬁ?w width from the ﬂdlc;iﬁ)s 4 m#yb% i
is generally sufficient onhe o5 Mm i
greater, so as to prevent td pening "
ing the wheel tracks and de

8.
" Fllltc width of roadway to

h rise ©

it 9
rﬂfﬁc ght 4
depends on the amount of w8 cigh 1 A

be required to accqmmodat;
to sixteen feet will be dqstrlcts-
majority of roads in rural lwnS may SPC,
forming the approach to 'tgth ) twent)
times be metalled to a wi ol 9 .
twenty-five feet. For re51de:] o e;ll s
towns and villages from twis s gene™
six feet between the cur - i
Sugli‘(l:x]gmﬁletal should be p‘lzg‘iﬁf rOﬁ g
layers and each layer thol!;gen ol
the subsoil having also dbe_d
consolida]tjed. ork of forming the 108 e
After the w

ple for

| mdl
has been completed a 3’eati3::, s@dﬁw}é
done toward leveling the S14€ S

é ste,, and not untit ¥ Y
lanting trees, etc., an sis ot
Sllowangce between the felgcihe roa‘-i‘> W
to a right condition Shm}q o veﬁ?ﬁeﬂ- i ;
considered  finished. :)he buﬂd‘ﬂg‘; i
offers better returns than ;
good roads.

jties:

at cﬂg@' ik

be@ﬁ ’n' {

Different with Municipal

i th
«I ghall have to give up

ich I have

bury’s, on which ent W

D‘:'iiin 5!(1) ylo’ng,” said the em’!:;r add:»i'n{

b friend. “T shall feel Tathet o

to a Iriend. I s been 205
it out of the way, for it ha

ffice 10 s g
the stand-bys of the o al eﬂﬂ’d‘;

yei“‘r‘\g('ou have exhausted all leg o o
n]()ney“ L7

ou?r” '
enffﬁl;?vguyt Dusenbury’s
gone—" : l kmgdp?’
The comparatively smha} Bt
Italy has 51,000 miles of hig

n ¢ Dﬂe_‘ "'..



