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Good Road Foundation Essential

ing of good romds by countly
bonds ¢ discussed by the an-
thorg of Rulletin No. 128, of the
United Sintes DPepartment of Agri-
culture, entitl "Highwny Boods."
In this bulletin the authors point
out that In expending money rajsed
br the snle of lighway honds the
highway commissloners should Als-
tinguish enrefully between the perma-

nN Important factor in the finnne-

nent and the perishable features ol

the road, Foundations, dralnape
structures, nilgnment and grades, are
permanent features which should be
looked upon in the light of an In-
vestment. Il these features do not
comply with a eertaln standard, 1t will
he poor economy (o spend money on
transitory improvements such as hard
surfaces, which must be renewed at
conslderable expense from year lo
year,

Locnl conditions, of eonrae, deter-
mine to a groeat oxtent the proper
standards for the permanent features
of any highway. Twenly years' ex-
perience In modern road building has
shown, however, that there Is n mint-
mum which any road built on bor-
rowed money shonld comply with, A
close study of 244 different types of
rond shows that to meet this mini-
muam stundard, the following sums
will probably have to be expended
for three wtandard kinds of highways:
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A study of these figures will help
counties to avold the common error of
first fixing the som to be spent and
then demanding nn exorbltant mile-
age In return for it.  So-called
macadam roads have been bullt with
bond money by simply spreading
broken stone In the mud. The In-
evitable result of such shortsighted-
ness i that long before the bonds
have been pald off the Improvements
for which they were fssued have
ccased to exiegl and the county has
nothing to show for s Increased
debt. In the same way, It Is mani-
festly poor polley to bulld an expons-
sive gurface on defeotlive grades with
poor alignments and shortlived draln-
nge featuros,

Even when much of the money ox-
pended upon a highway has gone into
the permanent features, there Is siill
danger that the cost of repalrs and
maintenance will be overlooked, or
at lonst slighted, in the caleulation of
the road-bullders. When roads are
bullt with borrowed money it is, of
course, especially important to avoid
this error.

Not All Surfacing Temporary.

On the other hand, however, it s
not necessary to regard the total cost
of surfacing a road as a temporary
improvement, Much of the surfacing
may be clnssed as & permanent Invest-
ment, for it Is becoming more and
more common Lo have surfaces bullt
in two courses, the lower of which s
as much a permanent foeature of con-
struction as the grading Itself.

This Is particularly true of those
typen of road that are bulit with con-
crete foundations for bltuminous-
macadam, brick, or asphalt surfaces.
It Is probably conservative, indeed, to
rogard 40 por cent of the surfacing
cost of macadam or more enduring
pavemenis as a pormanent invest-
moent. It i seldom nowadays that
hard roads are permiited to wear into
the foundation course of the surfac-
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ing.

Probalbly it is safe Lo say that an
average of ubout 62 poer cent of the
total cost of a well-bullt macadam
roud should be put into the perma-
nent fentures, and with bituminous-
macadnm roads, about L8 per eent,
This method of estimating cannot be
applied to any gravel or natural soll
rosd In which no part of the sur-
facing can advantageously be consid-
ered permanent, for under most sys-
tems of maintenance It steadily de-
terlorates.

Conerete Permanent,

Noady bullt with surfaces entirely
of eoncrete, or with brick pavements
resting on & concrete foundatiou, are
gonerally regurded as permaneat, but
it Is not yet definltely known how
long the best concrete surface will

Inst, The best vitvifled brick surfaces
may last o number of yenrs, bul even
with them repalrs will be requived,

To xum up, the authors of this bul-
letin polnt out that the Initial cost of
a road is pever the final one; that no
surfuce {s permanent, and that repairs
and maintenance charges of a good
road are to be regarded as perma-
nent Investments, When roads sre
bullt with borrowed money, the dis.
tinction betwoeen the permunent and
the temporary improvement must bs
carefully observed, in order that the
county may have something In ex-
change when the time comes to repay
the loan,

Estimate Cost of
Road in 20 Years

{ILE it Is frequontly easy for
a couuty to lesue bonds and
bhorrow money for improving
the local highways, the rajsing of the
money o retire those bonds at ma-
turity Is often not go simple, Many
counties, In borrowing money for
bonds, figure that the amount of
money ralsed represents the total
cost of the road, forgetting that the
road must be malntalned and re-
palred If, at the end of the term of
the bonds, the county Is to have any-
thing to show for its invesiment.
The qnestion of financing country
road bullding Is digcussed fully In a
Department of Agriculture bulletin,
written by the Office of Publie
Ronde In collaboration with James
W. Glover, professor of mathematics
and insurnnee, University of Michi-
gan., In this bulletin the authors
diseuss fully the various methods of
financing road building and retiring
debts for rond construction, and also
deal frankly with the actual total
cost of a road durlng the life of the
bonds, On the total cost of a road,
the authors cite the following two
examples as affording at least a basls
for estimating the total minimum cost
of a mile of road:

Cost of Mile of Road.

Mtumdnoos macadam—

Cost of construction ($10.500) wn-
der 0 per oomg merial hna%? with
Intarent for 20 FOATE. . ... 810,002,050
Cost of wnnus! repalr and male-
tennnce (P800} for 20 years..,., 1200000
Totnl cast for 20 years...... v« 4 « 50,012,850
Briek-—

Cost of construetion (FIN300) un-
der & por eenl serisl bond, with
nlereet for 29 YOArs. ... vuv0- « 20,428,723

Cost of anwus! repalr and maln-
tenance ($300) for 20 years,,...

Totnl cost for 20 years

The authors polat out that the
actunl cost of bullding and malontain-
ing a specific highway can be deter-
mined only after the character and
volume of traftie and actun! wear and
tear have beon studled for a series of
years. The figurea quoted above, of
course, will not apply to ordinary
macadam, gravel or clay roads, but In
nll these caves the Interest on the
bonds must be met, and there must
be expenditures to malatain them in
condition,

The poorer the dralnage and the
lesa permanent the character of the
road foundation, the greater must be
the percentage that repalr costs will
bear to the first cont.

Simllarly, the question of whether
the sctual surfacing is designed to
withstand the character of traffiec
and weather to which It Is subjected
also has nn imporiant bnﬂlu. on
what It will coat the county to keep
the road in such shape that when the
bonds are pald the locality still will
bave s valuable property to show as
a result of s borrowing and repay-
ment.

Millet,

Millet is a qulck-growing crop.
Common wmillet matures in the short-
est Uime and therefore draws mols-
ture from the soll for the least period
of time, German millet ylelds the
most and I8 preferred when there is
an average supply of molsture. Com-

Can Anything Be Nicer Than a
Piano or Player-Piano for Your
Home—Something That Every
Member of the Family Enjoys
for All Time to Come.

The Great Manufacturers' Emer-
geney and Surplus Sale is nearing
the end, If you expect to purchase
a piano or player piano within the
next ten years, you owe an inves
tigation to yourself now.

Through the columns of thiy
paper we have told the reasons for
this great sale several times, so
suffice it to say that never sgain
will such low prices be made as
are now marked on thoroughly re-
liable pianos, for the same canses
¢an never again exist,

New pianos can now be had for
less than dealers have ever before
sold same used instruments,

200, $250 and $300 new pianos
ean now be seoured for $98, and
the more elaborate styles for $145.
We still have also a good selection,
in plain cases, for §118, A great
many used pianola pianos, which
cannot be told from new, at prices
ranging from $285 for the $500
grades, to $488 for the $900 and
$1000 grades.

The Chickering, America's old-
est and best; the beauntiful Kim-
balls, and the genuine Autopiano

Cut sat and mail this coupon. Do It
teday! Bllers Musle House, Bread-
way at Alder 5o, Poartiand, Oregen,
and we witl send you free of charge
n bogk of “Ol Pavoerite Songs"
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Player Piano also included in this
great sale,

Player pianos on terms as low
as $12 per month, some for %10
per month, nad some for only &2
per week., Pianos $1 per week,

The important thing is to select
your pinno now, while these low
prices hold good, and before the
manufacturers’ representatives—
Ellsworth, Barnes & Davey—leave
Portland. If you have a used
piano, organ or phonograph and
records which you would like {o
exchange, we will be very glad to
allow you n fair valnation for it,

Many new player pianos still
left. Remember, all of these new
instruments are marked at prices
even less than same guality up-
rights without the player mechan-
ism inside are usually sold for.
$500, $550 and $600 new player
pianos are now marked $285 sned
#3327 some of the smaller sizes,
perfectly plain cases, $245. The
$750, ®800 and $550 wvalucs are
now $377, $437 and $488, The
#1000 and #1250 player pianos at
#588, $664, and the largest sizos
£776. All with free musie rolls and
our free exchange proposition.

Portland, Oregon

1

One Month'’s Free Tuition |
Send No Money il
ANY INSTRUMENT TAUGHT |

Stuy Music at Home ||

Piano, Organ, Vie- [if
lin, Cornet, Guitar, [
Banjo, 8 a x a phone,
Flute, Drams, Eie,
Success Guaranteed.

Our sxtension course
of personal instruc-
tion brings the uew
methods of the
best teachers
direct o Your
ome, Il cosls
ean than resi-
dent instrie-
tlon, Kveryone
can  arf it

Wrlie Now for
Specinl Offer,
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BIG CATALOGUE FREE, SEND FOR IT

American School of Music

FIFTH AND ANKENY,

mon millet Is one of the t drouth
resisters. Northern produces
much the hardlest plants, The foll- [

age of plants from southern seed s
heavier. Sow 15 to 20 pounds of
soed to the mere

Cut before the seods get hard, It
Is a good plan to start cutting as soon
as the heads become fully developed,

Continued feeding of millet to
horses some times causes (ncurable
lumoeness, It s falrly safe to use for
horses when cut early and only one
feed a day |5 given of the millet hay
and some other fornge at the other
feedings. Millet ig chiefly valuabl
a8 & cattle feed, L

He who hn:h; his way through
life is apt to have & good long laugh-
Ing spell.
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