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‘Road Repairs and Maintenance

borrowed money should be

known.

TII:‘\T hizhways constructed with cost of such re-surfacing {3 not yet

strictly maintained, is the Kkey-
note of a chapter in Department of
Agriculture Bulletin No, 136, deal-
ing with highway bonds. It has not
been customary for officials to face
frankly the cost of the maintenance
and repair of bond-built highways at
the time the bonds are issued and be-
fore construction beging, In fact, the
anthors pf the bulletin point out, in
the majority of cases whera bonds
have been issued by loval authorities
thera has been no provision what-
ever for maintaining the roads when
built, This Is perhaps the greatest
defect in the method of bullding
highways by issulng bonds.

Maintenance Necessury,

Malntenance, the highway experts
of the Department point out, I8
necessary In order to Insurae to the
community the masimum economie
gervice by the road, and also to pre-
serve the Investment. The cost of
maintenance and repalrs must, there.
fore, be studied at the outset. In
the absence of general data, the re-
ports on maintenance from states
which have highway departments
should be of interest to county of-
ficers preparing to fssue road bulld-
Ing bonds.

The following opinions as to maln-
tenance cost represent the results of
careful analyses of state highway re-
ports, as well as mueh first-hand In-
formatlon gathered by the Depart-
ment's speciulists:

Gravel Roads That Last,

Well-constructed gravel roads will
sometimes sustaln several years of
traffic without showing marked de-
terloration, even when there has
beéen no malntenance, Such roads
sometimes even Improve during the
second season; more frequently,
however, they show ruts or the for-
mation of chuck holes. It can not he
expected that the averdge life of a
gravel surface will be preater than
that of a macadam surface,

The average Interval for re-
surfacing macadam roads {8 between
six and seven years. If a sum equal
to two-thirds of the originsl cost of
the gravel surface liself 15 provided
for renewals at six-venr intervals, it
should be estimated at from $150 to
$250 per mile per sear. I $30 s
then allowed for annual drageing and
small repalrs, the total annual cost
of repalr and maintenance of gravel

roads would be from $150 to $280
per mile,

The annual cost of strict malaote-
nance s sometimes bLelow §20. In
Bennington County, Vermont, during
1812, 175 miles of gravel romly were
maintalned at a ecost of $20.70 per
mile. The gnnual eost of malnte-
nanco and roepale on sand-clay roads,
Including all nepessary re-surfucing
at perfodle Intervals, should not be

fixed at less than 10 per cent of the
original coet,
Maocadam Tonds,

The cost of repalr and malotenance
of water-bound mnecadam roads has
been determined with considerable
exactness from Massachusells figures
and checked by re-surfacing charges
in other states and In Germany,
From $100 to $125 per year ordinar-
{Iy pays for necessury small repalrs,
such as patehing, cleaning culverts,
ete., and from $400 to $425 per year
Is the necessary annual charge for
re-surfacing at perlods varylog from
8lx to seven years.

The sum of $525 per mile, on an
average, should therefore absolutely
maintain macadam roads it changes
and increases of traffic are not ex-
cessive. It must be understood, how-
ever, that in many instances where
macadam sufficed for the volume
and character of traffle prior to 1908,
it will not withetand the acllon of
the motor vehicle traffic, which has
devaloped since that time,

Many miles of ordinary or watar-
bound macadam road have been re-
surfaced with bituminous materlals
and many miles of new bituminous-
macadam rond have been constructed.
The loglcal maintenance of such high-
waya I8 a surface treatment with bi-
tuminous material and rock sereen-
Ings, clean gravel, or sharp sand.
The cost of euch surface treatment (s
from 4 to 12 cents per square yard,
and it may be expected to last from
one to three yeurs, according to the
density of traffic and the success of
the spplication.

Theoretically, perfeal surface
treatmont would constitinte absolute
maintenance for a bituminous-

macadam road. Such maintenance Is
geldom or mever realized and bitum-
Inous-macadam roads doubtless re-
quire resurfacing at intervala,

The

Cost of Repairs.

The average cost for repalr and
maintenance of 7300 miles of high-
way in Connecticut, Massachusetts,
New York, New Jersey and Rhode
Island for the year 1912 was about
$500 per mlle. A large part of this
money was expended for bituminous
resurfacing and bituminous surlace
treatment, There {5 some question
whether the expenditure correctly
mensures the average cost of repalr-
ing and maintaining bituminous-
macadam roads,

In the State of New York, however,
for the years 1911 and 1912 the av-
erige cost for repalr and malnte-
nance was 3724 per mile upon a total
average of 2861 miles, The annual
cost of repair and maintenance on
Massachusetts State roads for the
years 1910, 1911 and 1012 was, re-
spectively, §642, §647 and $6876 per
mile for about 850 miles, For the
most part these figures for New York
and Magsachusetts represent the cost
per mile of resurfacing with bitumin-
ous material and of malntalning bi-
tuminous-macadam and water-bound
macadam roads by surface treatment
with bituminous material.

It i3 clear, therefore, that $700 per
mile I8 not an excessive estlmate at
present for the annual cost of all re-
pair and maintenance of bituminous-
macadam roads.
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Kings and War.
A proud King dreamed In his glided

chalr;

He dreamad—and sighed, for the landa
wera fair!

A King sald “Yea!" It was but &
breathl

And a million men marched toward the
gates of death,

A million wives gasped as thelr hus-
bands sped;

A milllon babes
fathers bled

A King sought galn In the north and
south—

starved aa their
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ON'T waste your time and money on vvorn-out land that

Is high-priced simply because it was owce worth jts

resunt pricel T'he richest virgin soil Is waiting for you

o Mavitoba—and the Albertn-Snskatchewan distriet.

You can buy it-for practically the same price per acre

that the mere mannting per acre of soil in many parts

of the U, 5. costs!  Fertile Canadlan West offers you not only soll

ol wondrous produciivity, but it also offers vou a splendid climate,

chuirches of all creeds, splendid publie sclinals, exceptionally good

- mperkets, fine hotels and transportation facilities thatare unexcelled,

‘We have a truly splendid proposition to make to any esrnest farmer or to

gln who wish to farm and who are slucere In thelr desire to sef2l¢ In this country,

Ve actually are in a position 1o esable you to ewn 10 acres for every acre that

you now own ot farm—aod every acre liere will produce dowdle what & worn-out
acre produces aoywhere. On tup of that, we give you

You galn the land for from $11 to §30 per acra. In

zo Yem to P‘! fﬂl' lt' Irtigation districts the price {4 from $35 10 §.5,

You pay merely one twentleth down, The balance {4 pplit up into 19 squal pay-

ments. The farm will more than meet the payments and your family's Hving ex-

penses. Canadian Pacific farms pay for thomselves over and over again belore

the time the last payment falls dus. We can reler you to xeres of larmers who
paid tor their farms wish the proceeds of just one crop!

You Are Loaned $2000.00 to Pay for Farm Improvements!

Here Is land adapted to graln growing, to poultry ralsing. daleying, mixed
farming and to cattle, hoy snd gheep ralsing. You declde for yoursell whnt kind
of larming you wiah to follow. The Canadian Paclfic hielps you seloct the land
bent adspied to your purposes. And :hm, il you so desiro It, we arrange to have

Write us a letter and tell us

Yﬂlll' F.m Mlﬂe Re.dy by E!Pem your furm neels, Let us Eu!

&0 expert on the case and select fhe farm that will zyactly sult you—rthe one lcﬁ
g:u can farm to most ndvantage fo yonrself) Lt ws tell you about the 400,000,

abiel crop In Canada this yeas! ™ Write for Handsomely Llusteuted Books,

Address
LLOOTHORNTON
DISTRICT REPRESENTATIVE ]
271 Pine Bireel (Multnomal Hotel Bidg.), PORTLAND, OR.
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manager, Oregon-Washington-Idaho

IF there is any particular commodity in which you
are interested, and you do not find it advertised in
these columns, let us help you, Write advertising
Farmer, Ore-

And a milllon men marched toward | gonian building, Portland, Or.
—Thomns Curtis Clark.

A

When the shop is filled with “rus

” orders
and every man has his nerves keyed up to a tension, then

is the time a chew of good old

STAR

is welcomex It keeps a man from “flying off the handle”
and fretting over his jobx Look around the big institutions
where things are humming and you will find that the men
with clear heads and steady nerves generally chew tobaccos
They get their comfort without disobeying the rule of “no
smoking”« The mild tobacco with the pleasing flavor is
good old STAR —The leading brand of the world«

CHEWING
TOBACCO

five cent cut goes a long way




