
4

SVEA ... ,--
2,

-- I?

(lollicnl)tirK, Sweden '

Assets (Home Office) .... ft"
Assets in U. S. (for Additional Security of Aniericnn Policy Holders) 656.67h.43

Pacific Coast bepnrtincnt: F.DWAR1) I1ROWN & SONS, General Agents
411-41- 3 California St., Sntt Francisco,

HACKrELD & CO., Ltd., Resident Agonts, HILO

Be Particular

sS

Of,

H.

This dry weather and boil your drinking water.
Then filter with our . . .

Improved

Natural Filters
Six, Seven, Eight and Eleven Quarts each at
prices ranging from . . .

$4.00 to $7.50
THEO. K. DAVIES & GO.

'1 RA,N,ER BOTTLING WORKS I
Cjjm LufeE? ACENTT, HONOLULU I

PLANTERS,

SPECIAL ATTENTION IS CALLED TO THE FACT THAT

THE ONLY
ORIGINAL AND

CELEBRATED

INSURANCE
COMPANY

Germ Proof

Stone

United

l'rj3&

ATTENTION!

FERTILIZER

Is that which has been manufactured for the past fifteen
3'ears exclusively by the

California Fertilizer Works
SAN FRANCISCO, OAL.

the
When purchasing be sure that in addition to the brand
urtine of the California Fertilizer Works is on every

sack, otherwise you will not be getting the genuine article.

A large stock of our Diamond A and our

XX HIGH-GRAD- E FERTILIZER
Is kept constantly on hand and for sale at San Francisco

prices, plus 011I3' freight and actual expenses,

By Our Hilo Agents,

L. TURNER CO- -
LIMITED

THK WHKLY HILO TRIBUNE HILO, HAWAII, FRIDAY, APRIL 29, 1904.
J

r.AKTlf ROADS.

How to lltillit mill Krop 111 Itcnsou-nlil- y

(Jooit Repair.

Need of quick drainage. To
drain n road surface properly, water
should be gotten rid of before it
gains Jbrcc or headway or has time
to damage the road. Jt is just ns
economical, and far more practical,
for the road builder to put in four
or five t2-iti- culverts at such
points as may be found necessary
in a mile of roadway as it is to carry
the water along the higher side of
the road a mile or more and be
compelled to deliver it in n 24-inc- h

culvert.
Laying culvert pipes. In the

laying of culvert pipes or box
drains the upper end or intake
should be kept sufficiently high to
insure a proper flow of the water.

The excavations for culvert pipes
should be straight and of uniform
grade, so as to provide a regular
even fall from the upper and lower
side of the road. Karth should be
carefully tamped around such pipes
and they should be placed at
sufficient depth to prevent their
being broken by the traffic. In
odrer to protect pipe culverts from
damage when discharging water
under full pressure it is desirable
that the joints be cemented and
that the ends of the culvert be pro-

tected with masonry. Under no
circumstances should a ridge over
the culvert pipe be allowed, for it
not only endangers the life of the
culvert, but is a menace to traffic.

Size of culvert pipes. In deter-

mining the size of the culvert pipe
it is necessary to consider the area to
be drained as well as the maximum
rainfall. One inch of rainfall per
hour gives about 22,600 gallons of
water for each acre, and it is prob-

ably true that only about one-ha- lf

of this amount ordinarily reaches
the culvert within the same hour.

This fact should also be con-

sidered in determining the size of
pipe or culvert required. It will be
seen that as the lull increases the
capacity of the pipe is inprcascd in
proportion. Observing this prin-

ciple, it is often possible to decrease
the size of the pipe and by so doing
decrease the cost of culverts. For
instance, a 24-inc- h culvert pipe
with a fall of only 1 inch in a 100
feet has a capacity of about 2,300
gallons per minute, while a pipe of
only half that size, when given a
fall of 3 feet to 100, has a capacity
of about 2,500 gallons tier minute.

Fall is therefore a very impor-
tant factor in disposing of water.

CONCKKTK DRAINS AND CUI.V1JUTS.

Culvert or bridge construction
forms a very important branch of
highway improvement. Large
sums are often appropriated for
this purpose, and frequently these
appropriations exceed those made
for the actual improvement of the
road. It would be impossible, in
the space allowed here, to include
ninny details in reference to bridge
work, but it is so very important
that it can not be passed by without
comment.

Wooden bridges and culverts wear,
warp, and decay so rapidly under
the action of rain, sunshine, frost,
and traffic that their usefulness is
very short, and their maintenance
consequently very expensive.

Wherever the expenditure will
justify, and the materials can be
had, it is much more economical in
the long run to use sewer pipe,
home made or manufactured con-

crete pipe, or stone, brick, or coti-fcre- te

arches to carry the water
under the road. These materials
are much more durable than timber
and if protected from frost and
traffic they can be considered per-

manent. .

Molds for making concrete pipe
can be constructed of spring steel
and can be secured at a foundry for
a few dollars. They are composed
of an inner and outer casing re-

sembling a stovepipe, and should
be about 2)4 feet in length, the
inner one being less in diameter,
so as to leave a space between the
twooffrcm 3 to 5 inches. The
diameter of the pipe may be re-

gulated as necessity may require.
These molds are set 011 end on a

solid base, with the smaller mold
inside. The concrete is then mixed,
having a proportion of about one

j part Portland cement to five parts
(or clean gravel, and while one per-- 1

son shovels it into the mold an
other rants it down with nn iron
rammer until the casing is full.

The clamps arc then loosened
! and the pipe left to dry, after which
j it can be placed in position.

The construction of concrete,
brick, and stone arches is equally
simple. A false work of common
boards can be .erected in the shape
of the arch desired, a perfect semi-
circle being preferred. If concrete
is to be used this nrch should be
constructed of smooth-plane- d boards
closely boarded up ngainst the work
as it progresses. The concrete can
then be mixed in the proper pro-
portions and rammed well into
position until moisture appears on
the surface. The false work for
concrete arches should be substan-
tial and should be left in position
for ten days or two weeks.

Knough earth should be placed
on the top of concrete arches, cul-
verts, nnd drains to protect them
from the wheels of vehicles.

SUI1DKAINAGK.

Wet lands, Where n road runs
though low, wet lands, or over re-

tentive or clayey soils, surface
drainage is not all that is required.

In cold climates, where if water
is allowed to remain in the sub-

structure and form a deep frozen
crust, the surface is heaved up by
frost and destroyed by the wheels
of vehicles on thawing. If the sub-
soil be kept dry, frost has nothing
to act upon, and to this end sub-draina-

is essential. It is un-

doubtedly true that many of our
worst roads could be so improved
by sttbdrains as to yield benefits to
their users many times greater in
value than the cost of the drains
themselves. Subdraining earth
roads is neither expensive nor
difficult, but, like all other kinds of
road work, it takes good judgment.

Hundreds of miles of our roads
are located on low level lands and
on springy soils, and thousands of
miles in the prairie States are for
many weeks in the year wet and
well-nig- h impassable. Such roads
may be greatly benefited by e.

When wet-weath- er or
perennial springs exist in the soil
under the road, they should be
tapped by blind drains of stone or
brick or clay pipe, leading diag-
onally to the side ditches. Where
sidchill roads are springy, deep
open ditches on the higher ides
will often suffice, otherwise sub-draina-

must be resorted to.
Remedy for freezing. When

water is permitted to remain in the
foundation of a road through the
winter, it freezes, expands, and
loosens the soil. One hundred
volumes of water make, when fro-

zen, 109 volumes of ice. When
the warm spring weather comes,
this ice melts, and, as there is no
place for the water to go, the ruts
in the springy soil become deeper
and deeper until wagons often sink
to their hubs and horses flounder
laboriously through the resulting
slough.

The remedy,.therefore, is to get
rid of the water in the foundation
of the road, and get rid of it before
it has time to soften the substruc-
ture or freeze. - For this purpose
it is advisable to construct horizon-
tal drains under the roadway,
which should empty into the open
drains or the natural water courses
at frequent intervals. If the road
surface is composed of retentive
soils, such as fine clay, there should
be two or three drains; but if the
soil is open or pervious, and if two
drains are considered too expensive
one drain in the center of the
traveled way will often be found to
suffice.

(To be continued.)

WnooiMNO Cougii if neglected,
leads to more serious diseases.
Chamberlain's Cough Remedy will
keep the cough loose, allay the irri-

tation and counteract any tendency
toward pneumonia. It always cures
and cures quickly. The Hilo Drug
Store sells' it.

ROBERT INNES LILLIE
WHOLESALE

COMMISSION MERCHANT
AND IJUOKI5R.

Exporter of Island Produce.
Hooka Kept nnd Audited,

Hooin i, Spreckels Block, Hilo

I EFt WHITE ROCK I

WlM WATER I

ul lr fl I Sparkling and pure I
I mil Umii smack of its own. I
wMwtvWmlr or sa'c a a firt-clas- s bars

IKj Wm W C peacock & CO., Limited I

V. OliUnJt.
J. C. Ohlamit, ESTABLISHED 1864

N. OHLANDT &' CO.
MANUI'ACTUKKKS

FERTILIZERS
Off Eoery Description.

Hone Meal,
Sulphate of Potash,
Sulphate of Ammonia,
Alaska Fish Scrap,

High Grade

Office: SAN
127 Market Street.

Duck
II. thick

.

DltAUCKS

Hoof Meal,
Muriate of Potash,
Nitrate of Soda,
Double Superphosphate

Tankage.

FRANCISCO,

Certificate of Analysis accompanies our shipments, which we guarantee
to he correct.

Agent for the Hawaiian Islands
ORDERS FILLED SHORT NOTICE

Enterprise Planing Mill Company.

mo. MUMflY, Mrt. Front St., in rear of Hilo Mercantile Co's nuilding
Waning, Mouloing, Scroll Work all kinds of Turned Work, Window

ATI " TAN-x- A SPECIALTY. Household all kinds of l'Sure!
Store Fittings, Counters, etc., made order. Cross-cu- t Saws audmade as good as new, at easy rates.

Manufacturer oi School Seats, Chinch Pews, and Redwood Outtein, all sires

HAND MADE SADDLES AND HARNESS

; CARRIAGE
TRIMMING.
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Factory:
Indiana & Yolo Sts

Waiakea Boat House
j R. A. LUCAS & CO., Prop'rs.)
j WAIAKKA BRIDGE, HII.0

HAVE NOW A FLEET OF

Gasoline Launches
and Small Boats

FOR PUIILIC HIRE
lasscngcrs and baggage taken to and

Irom vessels in the harbor at reasonable
rates. Launches and rowboHts to hire
lor private picnirs and moonlight rides.

RING UP ON TUUvPHONIS

AGENTS FOR

Wolverine Gasoline Engine

Self.stnrter and reversible engine. In
practicability it is equal to the bteom en-
gine. Si.-- from l, h. p. upwards,
lloats fitted with this engine or frames ot
any sle to order. For particulars apply
to K. A. LUCAS, Manager,

RICHARDS & SCHOEN,
Hilo Harness Shop, Hilo, H. I.
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