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on each side the rond ta carry off the
siqbsoil water. White the surface ivater
wouid be provided for by slhallow gutters
wviuch wouid discharge entier into the
naturai water courses or the subsoil drains.

WIDTH 0F R0ADWVK.-A good width
fOr the roadway is thirty (cet betwveen
ditcheÉ. This wiii give roomn for three
drive ways and wiil be found cheapcr ta
maintain: thtan a narrower one besidles-
nmaking a snfer road in winter.

EARTH ROADs.-To this ciass the
grent rnajority of Our rands rnust always
beiong, and for iimited traffic they are the
best af roads when kcept dry, blow- the*
frost line. They can be cheaply main~-
tained by unskilied labor- a con'înon
rond scraper and roller being used for
reiorming the rond bed, the labor and
teams being procured frorn the neighbor-
ing farmers. The rond machines with
which rnany municipalities are now sup-
plied are specially fitted for this cliiss of
work, and are of valiable assistance in
the bands af an intelligent operatar, but
if they are uised to heap the. grass and
sbds fromn the side of the road into the
centre-a method of which I s*aw an
examplc last summer--one machine if
industriously n'orked' wili cause more
damage in a day t1ilsn tilt rond wvill re-
cover from in ayear. In thermaititenance
ai eartliroads ailtha.t is necessaryis ta
keep the drains open so that the subsoil
ivili be dry and '.e surface free front ruts,
wvith the centre crowning to get rid of the
surface water quickly.

.On trunk ronds where the travel is
grent, some more durable niaterial inust
be used, but it wiIl generaily be sufficient
to prepare n roadwvay >eight feet wide in'
the centre le.aving an earth rond on each
side for surrnier trav'ei. Grave] in the
pa.st has beer. ambier'.al') JSbec, but on
actourit uf ti-e kobt of Lreaki, field trone
Oab .ippdtcntj> neer Leen iunsidered ab
a materitl fur ruad making. Thc Lobt of
sto-1e ruîterr' nott plare thern withn
rearlh, :ird -;n exre,!rnt rnad ran hic mrade
by ust'r.b; tbe--, bune for i fo-,nd.ition,
coinp;er,. ;he i' 1 J d brtuken -,.ne
and gravel Thus roadiiay lias no-new
feaýure, an,' s rnpl% the ni?! Teifoird
road, the '0%1 a4I - ff-e! pi.a ed »t
beyond ou tea-L, but i.h 1 shall en-
deavor ta show is under the conditions I
have described the most economical road
that cari be buit.

Tbe subgrade should be forxned at a
depth of tweive inches beiow the intended
surface of the rond and sbouid have the
samne crown ab that propobed for the sur-
face-about two inches in eight feet. The
"oad bed sbouid then be thoroughiy rolled.
Any depressions that appear shouid be
carefully filled. A layer of comrnon field
sone should then be--laid n courseb at
right angeis ta the ioadway the iongest
diametet vertit ai, larger ends dou r and]
can:aiguous coursàes breakang joints. Thib
layer should flot be less than five mor more
than seven tiches thick. The stones
shouid be weli potunded with a heavy
pouinder, the interstices -fllled %vith chips
firrnly wedged by hand. On a founidation

thus prepared place a layer ai clean broken
stne, four inches thick, af whicli the
largest picce shaîl pass through a two and
a hiall inch ring in aIl dimensions, Tiis
course shouid be thoroughiy rolied.
Caver the broken stane witli a coat ai
dlean coarse sand, whicli should be swvcpt
or washed inta the interstiçes ai brQken
stonc. Finish the raadway by it with twa
inches af fine gravel, af which the inrgest
stones should flot exceed one inch in
diameter, wvhicli sliouid thcn be raiied
until the surface is perfect. Ia -rolling,
commence at the sides and continue tilt
the raadway is 50 consoiidated that subse-

..quent railing ia the ccritre couid' pot
crotwd'the »nîateriMý out. -Use tbe-rbller
svithout tlheload first, and graduaiiy..ia.
crense the sveight until the maximui.i is
reaclied.

The foiiowing estimate shows the cost
ai a mile of road, constructed as above
described :
Grading, 1564 cubiz yds. at 23c ... $ 391.OQ
Cobbie stone, 782 cubic yds. nt S. -c.. 391-00
Lnying cobbie fouidation .......... 235.00
521 cubic yds. crushed toe. .. 442.0
Spreading stone.-and gravel..... 100.00
26o cubic yds. gravel ............. 130.0b
Rolling ................. 97.00

The great buik of tbis îvark wouid be
done by the people ai the neighborhood
and the district tlirougli which the rond
passes, wvould in this wvay be benefittedby
the distribution ofithe money e.'pendèdi on
the wvork.

1 arn sure that the estimate I have
given is far beiow those- usualiy found-in
books on road construction, but you will

,perceive the chief difference is in the cost
afi natenal, svhich can be had as I have
stated, practialiy for tic cost ai deiivering
it on the raadway, and the estirnated'cost
af ail thc wark exceprthe rock crushing
is !I-ased on the attual- cobt ai sîrnilar
%%ork aL~ai.arried on under rny direc
taon.

M AiNIFN Ai%.1-.fThe question ofai in-

tenante 's second in importance only to
that oi -unbtruttion. Nu matter ho%%
skilfully and.-thoroughiy the.work af con-
ýtiuiiaurà as cai ried out -no zoaci can bie
eretted ta retain ats efficiency witbaut
#-un '>ant attention, and i* %uiii be found
autih mure econoinital tu keep itan-xe
pair than ta put it an repair after st bas
begun ta scriously deteriorate. The aid
saws ai "a stitch in timne" is especially
true in road maintenance. A Lalal rut
appears,; a shoiver fis it with water,
which soaks itt the surface af theroad;.
each passing -wbecl mnakes the rut deeper
until àt becornes a mudpuddle iwhich re-
quires a load ai road mcmil ta repair.
Eacli rut or depressian should be takea
svhen it appears, the dust or mud rakedl
out and filled to the surface of- tbe road
m.1th metal. The metal should be used
span;ngi... not piied up higher than the

>f.,e oaf the r.>i.d to'-ause an nbistruc-
taor. Mlhere se'.eral ruts oc.cur ia a short
distance oniy the dcepcst shouid be filied
first, whea the material-in thiese ispncked
fill the others. The places repaired in
this manne: should be roiicd until quite
lirni. T'he best timne.ta aakerepairsisinl

wvet wveathet. Then every depression and
spot that necds attention shows piainli
and tbe ncw material rcadily unites with
the aid. The drainage must not.he-for-
gotten, foi thé indispensable conditions
for a stone éciad af nny soit is an unyield-
ing loundation, and this is impossible
svithlout thorough dainage. I cannot
emphasize ton strông'.y the necessity fLr
the repaiis being continuous. Thiéy can
be made more chenply- whert promptly.
doncb, and %whnt is of more importance the
rond is alwvays good, whiieupter the-planý
ari aa repairs, the roadJP nea'dly]ni-
passable for tune-haif thiey.teafor wvait of
repàirs and iinpîtssabJe tho 'othîèý'.af be-1

,cause of the repairs.
-It is of importance that heroàtd

should not be ton ciosely shaded." '~ Sh-xideè
treess1iould betrimmined hjgh an 'wtel
timb.eriand adjoins-tite rmn the, lréès;
should be-cut (o: two rods o nd i si~
the rond. allowance. The road. st. Il
exposed'to the sua and.-wilads' iordýertb
dry.q qickiy afler rains.-

BROAD ~S. ie width of tirc* ebI
aiapprciable. efiect,-on. the: c;ost oi rpa;ic,2

tenance of ronds. The-'n ýirr vtio. anitX*
h4ll. nch. tires- in gener-41 use when- é"iÏ
loadeà -cut, int-o theié lo&v~ike aImité
and it lias been- proveni by- expeHrinent
that wheels îvîth two and a haif inch -tires
cause double the wvear af wheels -with fout
or four and a haif inch tires. Morin's
experiments indicate "on a paved orw.~ell
bujit macadam road tractive force is in-
dependent ai tire width of the tire provided,
the saine is more than three or four luiches.
On compiessiblé roads suci aà neiv grarel
or on a mendosv, the tractive force
dimlinisheés witb an incrense ia tbieidth-
of th 'e tires." The chief advantage tiere-'
fore of narraw tires is on rnuddy ronds
svhere the thick mudi has not soetenacictud
a liolt wvhen àt %vas round the spokes and
fellous. To c.ouniterbalance thib we have
easy rtraft an the farm and a great de-
Liease in injui) ta aur roiadb. The anly
rationai reàson for the existence ai the*
narrow tires is custom, and 1 arn afraid.
the use af broad tires wii never became
general antii the m, adth as regulateJ by lav.

RUAI) M.%cHINLIi. A ý,ery esseatial
.mpiemnent in -he -ors? r ictinn and'ma n
tenance of eartli roacls Is the reversible
road machine. It as no exaggeration ta
bay that tiîe- %vuck of grading anad shaping
«t à âd Lied t.an bc donc b> un~e uf these
machines for 5o- ai the cost under :hbe
aid rnethods apd the quality of the 'vork:
is infiniteiy superioir.

A servîceable rock crushet witli are-C
ceîvinr, capac.ty of Mfeen inchesby sev.en
inches ana having a product -of six ýuliiê
yards per hour wouid cost, m~oùrilecl dxi
trucks, $z,ooo, and couid be run by at'
ordiaary portable engine ai nine or ten
horse power foi about $20o.ao a day -inciud-
ing the cost of labor.

Iarn sensible of the advantages af a
steam roller, ani amn wiiling ta admit that
for city streets it ts indispensibie, but
when is disadvantages, such as breaking
of cuiverts, scaring caf horses and ger.eral
interferen- - w;th trafire -ire rnnsidered, i
arn ai the opa. ion that P horse rouler is.
better adapted for ube on tuuntuy roads.
A roller weighgng tbout 3Leuo pounds,
three feet in iength, four feet in diarrneter,
made in three sect;ons, Nvitb a frame
strong enough ta permit afi Us beiùg.ioaded

%ihcrie and one-half tons of pig iran,
would I think, answver every &purpose and
the cast need-not exceed $î 50.00.


