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POWER SHOVELS IN SOLID ROCK CUT ALONG THE SHORE OF LAKE KEECHELUS, STATE ROAD No. 2, BETWEEN NORTH
BEND AND CLE ELUM, DEPARTMENT OF HIGHWAYS, WASHINGTON;

EDWIN J. DUNNIGAN, INC.,, CONTRACTOR




Below—Oneof thell P&H
Excavators working on sub- z
way construction in Buenos iy
Asres, Argentina. ‘

Guatemala, South Africa, Cuba and Canada;
digging sewers in Australia; on irriga-
tion, drainage and sanitation projectsin Honduras,
Peru and Mexico; handling oil tanks in Curacao;
building railroads in England, Japan and India;
loading sugar cane in Hawaii, Porto Rico and
the Philippines; mining nitrates in Chile; building
subways in the Argentina, tunnels in Spain and
dikes in Holland; all over the world you will find
P&H Excavators and Cranes.

More than 3000 P&H Gasoline, Electric and
Diesel Excavators are now in service. They are
made in sizes from %2 to 3'2 cubic yards. All are
convertible into shovel, dragline and crane. For
full particulars write the

HARNISCHFEGER SALES CORPORATION

Established 1884
3890 National Ave., Milwaukee, Wis.
32 Beale St., San Francisco 2025 Santa Fe Ave., Los Angeles
ROBERT M. TAYLOR, Pacific Coast Manager

Service Stations, Complete Repair Part Stocks and Excavators
at San Francisco, Los Angeles and Seattle, Wash.

IBUILDING roads in Russia, Colombia,
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Water Works Supply Co

501 Howard Street 2326 East Eighth Street
SAN FRANCISCO LOS ANGELES

SEATTLE: Water Works & Power Equipment Co., White Building

Protection Against Collapse
in Pipe Lines and Penstocks

ARELY is a pipe line laid on a uniform grade

from the intake to the discharge. Grade

changes every so often are necessary, especially in
long lines.

At each point where the gradient becomes
steeper, there is the ever-present chance that a
vacuum will be formed by a sudden release of pres-
sure at a point downstream. Some provision to
prevent collapse at these points is essential.

SIMPLEX Air and Vacuum Valves

have been designed for just this con-
dition, and give complete protection
month after month. They operate in-
stantly and automatically, to let air
into the pipe and thus equalize the in-
ternal and external pressures. Com-
pared to other expedients, such as
heavier pipe, Simplex Air and Vac-
uum Valves are lower in cost—they
are faster acting and surer in their pro-
tection than standpipes.

Paid-Up, Participating Pipe Line
Insurance - --SIMPLEX Air and

e vacuan: Vislie Vacuum and Air Release Valves.

< <&

When writing to Warer Works SurrLy Comraxy, please mention Western Construction News
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peeding Bridge Con-
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| Super-cllarged

Air Power ....

RIDGES, hichways, dams, streets are only a few
=) o
of the places this modern, high-efficieney Com-
I - )
pressor saves time, trouble, and money. Jobs
like you have to do every day, practically every one,
uring some stages can be speeded up and cost-cu
during tag I ded up and cost-cut

with RIX “6”—4 metor cylinders and 2 compressor

cylinders combined into one compact simplified
unit. The only compressor equipped with a Super-
charger (Patd.), which puts the idle stroke of the
piston to work. The most efficient and economical
rig money can buy for use wherever dependable,
portable power is required. Sizes for every pur-
pose, and RIX “Express service” with every RIX rig.
Write for Bulletin 3-B.

RIX COMPANY, INC.

San Francisco - - 400 4th Street
Los Angeles - 684 Santa Fe Ave.
Portland - - 312 E. Madison St.
Seattle - - - 1729 First Ave. So.

Rix Co. are also agents for COCHISE Drills, and exelusive distributors for THOR
Pneumatic Tools in Los Angeles and Seattle territories.

PORTABLE AIR COMPRESSORS

Since 1877
The Compressor with the SUPER-CHARGER

When writing to Rix Comrany, Inc., please mention Western Construction News
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tionarydefines
the word “ample” as:
“Fully sufficient to meet
all needs or requirements;
abundant; liberal” ... This word was
apparently made-to-order for Wisconsin
engines. They are “ample” both in power and
construction. More power per cubic inch, plus
rugged, over-size construction combine to make Wiscon-
sin engines “fully sufficient to meet all needs or requirements”.

“Ample” implies going just a little further than may seem neces-
sary . ..to provide a liberal margin above actual needs.
“Ample” power capacity; “ample” construction;
*ample” serviceability under extreme condi-
tions . . . these are factors that always
speak well for Wisconsin engines.

Built in a full range of
Sixes and Fours, from
._20d to 1:;0 H. h?.. for
il ot Wisconsin Motor Co.
"""""""""""""""""""""""" Milwaukee O T ——
L / W /ﬁﬂ.’/ A Wisconsin A A A

(e Vi

/774 //// ”/////// 7777

When writing to Wiscoxsin Mortor Co., please mention Western Construction News
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A Special Product

For a Special Purpose
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HIS collapsible traveling steel

tunnel form was fabricated by us
for Youdall Construction Co. and is
being used on Cushman No. 2 Tunnel,
City of Tacoma hydro-electric devel-
opment. Designed by Roy C. Hackley,
it is 17’ dia. x 40’ long, and moves
on an 83’ carriage, as illustrated. An
example of “"Western” special work.

Western Pipe & Steel Co.
of California

When writing to WesTERN Pire & Steer Comrany, please mention Western Construction News

T —
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Le Roi Delivers It Under Full Load

N Engineering achievement . . . it can be truly said of

v

ArriL 10, 1930

the Le Roi Engine. One that has attained its dominant
position through its staunch build and sheer ability to pro-
vide maximum horsepower even under capacity loads —
and do it unceasingly . . . The Le Roi is an engine that is
correct in design . . . sound in construction. It is formed
from the best of materials and assembled under the
scrutiny of successful engine builders. And of all this,

the gratifying result is reflected in Le Roi's unparalleled
field performance. Look to Le Roifor Dependable Power.

LE ROI COMPANY, Milwaukee, Wisconsin

FOR DEPENDABLE POWER

When writing to LE Ro1 Co., please mention Western Construction News
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Full loads awith
“Caterpillar”

Plenty of power—the sure traction
that conquers sand and mud—posi-
tive steering— thus are full loads
assured to the earth mover*. Wide
“Caterpillar” tracks bridge soft spots
and wet—they worry about the
weather not at all! So are jobs com-
pleted in record time—so is the
owner of “Caterpillar” equipment
able to handle a greater number of
jobs at greater profits!

WESTERN

CONSTRUCTION NEWS

Prices—f. o. b. Peoria, Illinois

TEN « « « « $1100 TWENTY . . . $1900
FIFTEEN . . $1450 THIRTY . * . $2375
SIXTY « o o 4 o » #4175

Caterpillar Tractor Co.

PEORIA,ILL.,and SAN LEANDRO, CALIF.,U.S.A.
Track-type Tractors ¥ Combines r Road Machinery
(There is a “Caterpillar” Dealer Near You)

T R A CT OR

TERPILJAR

Tractors

*The picture shows &ll “Clmrpillar’l:obe-
ing used to enlarge the airport at Long
Beach, California.

When writing to CATERPILLAR TracTOR Co., please mention Western Construction News
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Fifteen-ton, gasoline oper-
ated crane equipped with In-
dustrial Brownhoist Clam-
shell. Industrial Brownhoist
Gas Cranes range in capacity
from 6 to 40 tons; those up
to 15 tons ecapacity may be
furnished with railroad or
crawler trucks.

When You Buy
Your Next Crane

You’ll want the most up-to-
date machine on the market,
one which will be adaptable to
all of your handling needs and
one which will show a maxi-
mum saving. These are some
of the advantages you get in
buying an Industrial Brown-
hoist crane.

Industrial Brownhoist, the
country’s pioneer locomotive
crane builder, has specialized
for over fifty years in the de-
sign and manufacture of these
machines. Capacities range
from 6 to 200 tons, by far the
most complete line ever built,
and cranes are furnished with

steam, gas, electric or Diesel
engine power.

Tried and proved worthy
through the years, on all kinds
of handling work, these cranes
have justified the confidence
that the country’s leading com-
panies have placed in them.
As aresult, far more Industrial
Brownhoist cranes are in serv-
ice than any other make.

If you are undecided as to
the correct type of handling
equipment for your work, our
nearby factory trained repre-
sentative can give you a lot of
helpful facts on the subject.

Diesel powered 25-ton capacity
Industrial Brownhoist crane on
hook work.

Eight-wheel steam crane equipped
with electric generator set and lift-
ing magnet.

Industrial Brownhoist Corporation, General Offices, Cleveland, Ohio

District Offices:
Plants :

New York, Philadelphia, Pittsburgh, Detroit, Chicago, New Orleans, San Francisco, Cleveland.
Brownhoist Division, Cleveland; Industrial Division, Bay City, Michigan; Elyria Foundry Division, Elyria, Ohio.

INDUSTRIAL BROWNHOIST

W hen writing to INpusTRIAL BrowNmOI1sT CORPORATION, please mention Western Construction News
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Bevis Brown-Co.
Santa Fe Ave., at 49th St., |
Los Angeles, Calif.

When writing t0 NorruwesT EnciveeriNG Co., please mention W estern Construction News
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SecrioNaL DRAWING INDICATING
PosirioNn or THE Dig anp Ham-
MERS AND THE HEAVY CONSTRUCTION

WESTERN CONSTRUCTION NEWS

Tae Liver

WHEN
Arvows tHE DI 10 SWING
DownN, RELEASING MATERIAL
1N CRUSHER

LowgERED

Tre WesTerN Rotany CrusHER Is
A Compact UnNIT—ViTAL PARTS
Are or HicaesT QUALITY ALLOY
STEEL. Frame Is or Heavy PraTes
AnD Siapres SECURELY JOINED

A new crushing principle saves power
and increases production

TRIKE a stone that is suspended in the air

and it will readily break into cubiform
pieces following the lines of stratification. The
use of this entirely new principle in the West-
ern Rotary Crusher results in a cheaper ma-
chine of greater capacity which produces a
much better grade of crushed stone than old
style crushers.

The structural steel frame contains a rotor
20 inches in diameter to which are rigidly
fastened three steel hammers 20 inches long
and which barely clear a fixed die. As the
rotor revolves at 1000 r.p.m., these hammers
strike 50 blows per second against rock as it
falls through. The design includes a device to
prevent injury in case hard stone or iron gets
into the crusher. Self-aligning roller bearmgs
are sealed in dust-proof housings and require
oiling but twice a week.

The economy of the new Western Rotary
Crusher is found in its increased production
and lower power requirements. It produces
15 to 25 cubic yards of one-inch gravel per
hour and requires but 609, of the power needed
by crushers of greater size and less capacity!
Weighing only 6000 1bs., it is portable.

Crushing and Screening Plants

The Austin-Western line includes a number
of rock and gravel crushing and screening

The NEW WESTERN ROTARY CRUSHER

plants in types and sizes to meet every condi-
tion of service and locality. The most eco-
nomical plant set up, using the Western Rotary
Crusher, is shown below. This plant consists
of a 24-ft. belt conveyor; a grizzly screen; a
rotary crusher mounted on a truck; a 35-hp.
engine; a revolving screen; a standard 15-yard
steel bin and the necessary spouting. Write
us for bulletins covering these machines in
detail. The Austin-Western Road Machinery
Co., 435 Brannan St., San Francisco, Calif.
Chicago Office: 400 North Michigan Avenue.

Tue WEeSTERN RoTARY CRUSHER AND SCREENING PLANT

Austin-Western
ROAD MACHINERY

When writing to AusTin MacHINERY CORPORATION, please mention Western Construction News

Arriv 10, 1930
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When writing to Garoner-Denver Comrany, please mention Western Construction News
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VITRIFIED
CLAY = the

Only Everlasting
Material for

Sanitary Sewers

Section of Main Outfall
Sewer for Los Angeles Metro-
politan Sewer District, as de-
signed by A. K. Warren, Chief
Engineer, Los Angeles Metro-
politan Sewer District.

The entire length of arch in
this twelve miles of Outfall
Sewer is completely lined with
Vitrified Salt Glazed Clay Seg-
ment Sewer Blocks in order to
protect the concrete super-
structure from the ever present
acids and sewer gases. This
line ranges in size from 53"

to 106",

Pacific Clay Products

Suite 650 PA[:IFIC 1151 South Broadway
Chamber of Commerce Bldg. Los Angeles

W hen writing to Paciric Cray Provucts, please mention Western Construction News
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A 1/2-YARD SHOVEL -
CRANE — DRAGLINE -
Built to Earn Extra Profits

Look into the 1020 — it will give you
greater respect for 1/2-yard machines.

As rugged and reliable for,

as a big quarry sh Use

flects the experi-
o

,000 machines.
ck these features: Ball-bearings
. . . special steels . . . unit steel con-
struction . . . over-size shafts, bearings

and clutches . . . gears incased and

. e - . . P h IS, 1 hell " , d w
running in oil. #rice for bulletin on the 1020 1, dtagshovets, Vs to 16yard capacity
— electric, steam, gasoline, Diesel,
gas + air, Diesel - air.

Dipper, hydraulic and placer
mining dredges.

BUCYRUS“ERIE COMPANY A-29-4-10-30-WCN

Plants: South Milwaukee, Wis,, Erie, Pa., Evansville, Ind. General Offices: South Milwaukee, Wis. f CY
West Coast Branch Office: 989 Folsom Street, San Francisco. )
. ERIE
Clyde Equipment Company, Portland, Ore., Seattle, Wash. Concrete Machinery & Supply C , Los Angeles, Cal.

J

When writing to Bucyrus-Erie CoMpANy, please mention Western Construction News
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Back of the

Firemen—

ﬂ'lere’s

M:WANE
PIPE

T a big fire the fire apparatus is spectacular—but the water mains
A are taken for granted. It is expected in a modern municipality
that the pipe be cast iron, that it will hold the pressure, and safeguard
life and property by delivering an unfailing supply of water for the
firemen.

When it is MC(WANE-PACIFIC Cast Iron Pipe, that faith is
well-placed, too. Sand cast, rugged, Western-made—yet modern in
weights and strengths—it combines the best of the old with the best of
the new in pipe-casting practice.

Every length is tested BEFORE coating. Sold with or without
Precalked Joints.

McWane Precalked Joints are an additional safeguard. They
are factory-made, in the pipe bells, ready to calk. All are uniform, all
are reliable and self-tightening. Precalked Fittings, too, if desired.

The smallest cast iron pipe in America is McW ANE-PACIFIC—
1Y and 2 inch sizes. Use instead of pipe that cannot resist rust.
Gain permanence at low cost with it. [nvestigate.

Pacific States Cast Iron Pipe Co.

General Offices and Foundries, Provo, Utah

Sales Offices:

267 Washington Street, Portland 208 S. LaSalle Street, Chicago
417 South Hill Street, Los Angeles 111 Sutter Street, San Francisco
1807 Santa Fe Building, Dallas
149 West Second, South, Street, Salt Lake City
326 First Natl. Bank Bldg., Denver

W hen writing to McWang Cast Iron Pree Co., please mention Western Construction News




Arrir 10, 1930 WESTERN CONSTRUCTION NEWS 17

[T lllllllll [ A T T T e T T
e e—— )

NO TYPHOID
HERE 11 . ..

11

TERTRRRIIIRT DARRRRNANRARD ARRARRRRRRRNN] DOANIARRRRRRT DRORRRRRRARRRED PORTARRRRRERRRT RURARRERRAINNE CAEP O PRIRERRERD  RURRRRERRRITANY T T O T e T T e T T T T T T T T

Walague Aguedud
supplying water
10 metropolitan
Northern New Jersey

W. & T. Portable Main Sterilizers Will Chlorinate
A HUNDRED MILLION GALLON CONDUIT

Twenty-nine billion gallons of water are §tored in
the man-made lake at Wanaque, New Jersey. One hun-
dred million gallons of water a day will be distributed
to Newark and other cities in metropolitan North Jersey
through a twenty-five-mile steel conduit. Before this
water could be distributed, the State Department of
Health required that the conduits be sterilized—a proper
health regulation.

Again, through the use of W. & T. Portable Main
Sterilizers, W. & T. helped to safeguard a great water
works proje¢t—and incidentally four W. & T. Auto-
matic Vacuum Chlorinators will sterilize every drop of
water that comes from the Wanaque Reservoir.

WALLACE & TIERNAN

COMPANY, INCORPORATED

“The Only Saje Main
s a
Sterilized Main’

PRRIRRRRRNRED WRRRRSRRONRRNE DNRRRADRRRARND NERURRRRRRNIY RRORRRRURRNAY BRRRERDOREDDD VORRTRIRNNRRED AWRRRIRRRRRAND RRRRRERTRRELE RRRRRRRARADNRRE FRRRRRREARANE WRRRRRNRRRRES WORNRRRRRARIN DDRRORRRERELD

BALTIMORE, BOSTON, BUFFALO, CHARLESTON, CHARLOTTE, CHATTANOOGA , CHICAGD,

Manufacturers of Chlorine Control Apparatus CLEVELAND, DALLAS, DENVER, DETROIT, INDIANAPOLIS, JACKSONVILLE, KANSAS
CITY, KNOXVILLE, LEXINGTON, LINCOLN, LOS ANGELES, MINNEAPOLIS, NEW YORK,
NEWARK - - - NEW JERSEY OGDEN, OKLAHOMA CITY, PHILADELPHIA, PITTSBURCH, ROANOKE, SAN FRANCISCO,
SEATTLE, SPOKANE, 5T, LOUIS, SYRACUSE, WALLACE & TIER NAN, LTD,, TORONTO,

WINNIPEG, CANADA, WALLACE & T:EANAN, LTD., LONDON, ENGLAND

H-7

DERRDRRRRRRREY IRRRRRRRRRERNI

CORIANNERRRNREID RURRNRNRRARAN WVRANDOURAN) PORUORONRRERD PUOSSUUINRNNRID RUNURGRARRRRD (RORDURRUANDNID UNNDOUEDORURY DRURIURNERONED OVONRDNNNEONN fRORORCRORNLI

When writing to Warrace & Tiernvan Comrany, Inc., please mention Western Construction News
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ed fo the Job

BOTH by construction and per-
formance, the Buckeye Utility o—
Crane fits in somewhere on practi-
cally every construction job. Two
operating speeds provide the flexi-
bility necessary to handle successfully
varying materials and conditions. Alliga-
tor (crawler) wheels assure positive trac-
tion and ease of handling. Full-circle
swing and adjustable-length boom in-
crease its adaptability to the work in
hand. Quick convertibility—without
drum lagging—to Clamshell, Crane,
Dragline, Orange-peel or Backfiller Serv-
ice, increases the service range, therefore
the earning power of this Utility Buckeye.
+ » For compactness, speed and mech-
anism, compare it with any equipment
of its class—regardless of price or size.
Write for interesting literature.

THE BUCKEYE TRACTION DITCHER CO.
, Findlay, Ohio

Representatives:

A. L. YOUNG MACHINERY CO. The BROWN-BEVIS CO.
SAN FRANCISCO LOS ANGELES

W hen writing to Tae Buckeve Tracrion Dircuer CoMrany, please mention Western Construction News
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STOCKS
SALES
SERVICE

on Construction Equipment

Barber-Greene Conveyors, Loaders and Ditchers
Berg Concrete Surfacing Machines
Butler Bins and Hoppers
Continental Red Seal Power Units
Elgin Street Sweepers and Eductors
Galion Graders and Rollers

Lakewood Paving Equipment, Concrete Placing
Equipment, Clam Shell Buckets, Cars
and Tier Lift Trucks

Milwaukee Gasoline Locomotives
Mundy Hoists Mallory Blocks
- Orton Truck Cranes Page Buckets
Rex Mixers and Pavers Rix Compressors
Sauerman Excavators and Scrapers
Telsmith Rock Crushers and Gravel Plants
Thew-Lorain Shovels, Cranes and Drag Lines

, WOODWORKING EQUIPMENT
MACHINE TOOLS - PUMPS - ENGINES - WELDERS

J N

58 FREMONT STREET Phone SUtter 0952 SAN FRANCISCO

=
MACHINERY COMPANY
L

(SEE SIX JENISTN PAGES FOLLOWING)

When writing to Jenison Macuinery ComMrany, please mention Western Construction News
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PRACTICAL POWE

Model S12—4-cylinder Red
Seal IndustrialEngine with
Automotive type housing Model S12—4-
cylinder Red
Seal Industrial
Engine with
foot-type hous-
ing and radi-

0 5 I
-t S 0
50 =l
i —
P I I (e i
Zn { IS
T /’/ Model P39A Red Seal Industrial Power
o T 1 1 0 2 Unit with Model S12 Industrial Engine
2 I ,) |
18 L ||
i | | Tl
a0} Z | I | |
i 5 1N 131

700 B00 900 100G 1100 10U 1H00 1400 1500 100
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ROAD construction gang pushing through the

Everglades . . . a tractor humming in a great bare
field in Iowa . . . aggressive manufacturers of indus-
trial equipment in Michigan —all require steady, prac-
tical power. It must be strictly economical power
too, that smoothly meets the special requirements of
these hurrying men who have no time to alter and
slowly adjust temperamental engines.

A Heavy Duty Continental Engine is the logical choice
in agriculture or industry. It fully satisfies the most
exacting manufacturer, jobber, and final user, by fur-
nishing them with a reliable power plant that has been
fitted and assembled to meet one particular need and
steadily reduce the cost of operation.

CONTINENTAL MOTORS CORPORATION
INDUSTRIAL EQUIPMENT DIVISION
Office and Factory: Muskegon, Michigan

The Largest Exclusi G L Motor M facturer in the World

ator

Western Distributors

Salt Lake City

Lund Company

Mendenhall Auto Parts Co.
Denver

Hendrie & Bolthoff
Gall Auto Specialty Supply Co.

Southern California and Arizona
Brown-Bevis Co.
Northern California and Western
Nevada
Jenison Machinery Company

Los Angeles
Brown-Bevis Co.
Colyear Motor Sales

Seattle, Washington

A, H. Cox & Co.
Colyear Motor Sales

Vancouver

Power Equipment & SupplyCo.

Vancouver Parts Co. Limited
San Francisco

Colyear Motor Sales

Jenison Machinery Company
Portland, Oregon

Howard Cooper Company
Colyear Motor Sales

[ontinental Fngines

+ LOCAL STOCKS JEXIEEN AND SERVICE %

When writing to CONTINENTAL Morors CorroraTioN, please mention Western Construction News
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HERE is a shovel, crane,
clamshell, dragline, that
has all the advantages
of the Diesel~low fuel
cost, and high torque
power at drag-down low
speeds=—plus all the
features of the Center
Drive. This means power
that can be concentrated
on one motion or spread

over three operations
40,000 cu. yds. in 30 days ”
at a fuel cost of $75.00. as required.

THE THEW SHOVEL COMPANY

Lorain, Ohio

o 51

Distributed by:
JENISON MACHINERY CO.

Lorain 75

equipped Sax Fraxcisco, CAaLip.
with Atlas SMITH BOOTH USHER
Los AnagrLes, Cavrir,

Imperial HALL PERRY MACHINERY CO.
Diesel Engine ButTe, MONTANA

g FEENAUGHTY MACHINERY CO.

Lllﬂ PORTLAND—SEATTLE—SPOKANE
* LOCAL STOCKS JEE=aN AND SERVICE %

When writing to Tue Tuew Suover Co., please mention Western Constr
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1930 Model Lakewood Type “C’'
Finisher with Tandem Screed

years without
a replacement

That’s the Record of

the main transmission

of the Lakewood Type
“C” Finisher

Automotive transmission means
alloy steel, heat treated gears

ITH hundreds of machines in R ey e
operation all over the world -
no replacement gears or shafts have ever been furnished for this gear
box which transmits power to all operating parts of the machine. That
record stands as silent testimonial of the value of the automotive type
transmission obtainable only in the Lakewood Type “C” Finisher.

Write for Bulletin 47

California Representatives: JENISON MACHINERY CO., 58 Fremont Street, San Francisco;
SMITH BOOTH USHER CO., 1910 Santa Fe Avenue, Los Angeles

* LOCAL STOCKSJE%;%@N AND SERVICE x

When writing to Tre Lakewoon Excisneering Co., please mention Western Construction News
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100Houvns

ConTINUOUSLY
under 100" overload

How many sereens could stand this test
without shaking themselves to pieces?
Telsmith stood it and was still running
smoothly . . .. bearings cool and bolts TELSMITH
tight . . . . at the finish. Balanced
Yibrator )
For the screens vibrate....not the : £
frame ....in the new Telsmith Bal- f
anced Vibrator. It hits 1400 R P.M.....
there’s not a dead or lazy spot on either
screen. So smoothly balanced is the
opposite movement of the two decks....
and so slight is the vibration transmitted
to the frame that a thimble will stay
stationary on the steel skids. Opposed
eccentrics do the work....one screen
tray goes up while the other goes down,
and vice versa. Using less than 2 hp.,
Telsmith develops an unusually large
capacity. It’s built substantially, too,
for long service. 4

The New
TELSMITH
HERCULES

SCREEN

it viaie g All steel ... with TIMKEN Tapered
WRITE FOR R g Roller BEARINGS throughout...you,
Bulletin H.V.26 It gives T 4 2 - -
Y8 the detaits of theae can turn n(.'rO in screen by ha.nd. Ev.ery
remarkable devices. vital part is protected against dirt,

No obligation. . : L sand, water and friction.
No cost. AL

Reenforcing segments bind screen
plates and longitudinal angles...seg-
ments and perforated plates are
drilled to template and bolted to-
gether, forming an absolutely rigid
cylinder. Screen sections and seg-
ments are easily renewable.....
without drilling. The supporting
frame is made of Bethlehem I-beams
. « » a8trong, non-deflecting structure.

SMITH ENGINEERING WORKS
1826 Holton Street, Milwaukee, Wis.

JENISON MACHINERY CO. ~

58 Fremont St., San Francisco

GARLINGHOUSE BROTHERS
2044 Santa Fe Ave., Los Angeles

ELSMITH

# LOCAL STOCKS JEXMISAON AND SERVICE: %

When writing to Ssirn ExcineeriNe Works, please mention Western Construction News




Jenison Machinery Co.

58 Fremont St., San Francisco

WESTERN CONSTRUCTION NEWS

The Economical Ex-
cavator for Handling

Large Yardages
Over Long Hauls

Solves the Earth-
Moving Problems
Encountered in
Constructing
Canals, Dams,

Reservoirs,

Etc.

LL previous records for low costs in
moving earth distances of 600 to 1000
feet have been shattered during the last

few years by the powerful, long-range,

mobile Sauerman tower slackline exca-
vators.

There has been a gradual increase in
the size of these machines to meet the con-
tinual demand of contractors for exca-
vators with longer operating radii and
larger hourly handling capacities. As a
result of this development, Sauerman
tower excavators now are designed with
towers as high as 125 feet, and operating
spans as long as 1000 feet.

In digging wide canals or reservoirs,
and in constructing levees, a Sauerman
tower excavator has a distinct advantage
over other types of excavating machinery.
It 1s able to reach entirely across the pro-
jected excavation and move the excavated
material into place in one operation in
volumes of as much as 400 cu. yd. per
hour.

Every engineer and contractor who
specializes in large scale earth-handling
work, should keep this Sauerman exca-
vator in mind, as it offers wonderful pos-
sibilities of reducing costs on his future
projects.

SAUERMAN BROS., Inc., CHICAGO, ILLINOIS

Pacific Coast Distributors:

Smith Booth Usher Co.
228 Central Ave., Los Angeles

Clyde Equipment Co.
Portland, Ore., Seattle, Wn.

SAUERMAN

* LOCAL STOCKS JEMISAN AND SERVICE x%

W hen writing to SaugkMax Bros., please mention Western Construction News

ArriL 10, 1930

Sauerman Tower Slackline
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HERE are jobs that can be handled cheaper

with big machines than with the 2 yd.
Universal 35. There are a lot of jobs that
look like big machine jobs that a Univer-
sal 35 can actually handle at lower costs.
But why guess about it when you can get
the facts and figures ?

Write us that you want to talk costs, no
obligation, we’'ll show you the records,
then you can buy knowing whether or not
you're getting the most profit from the job.

THE UNIVERSAL CRANE CO., Lorain, Ohio

THE GREATEST VALUE IN A /2 YARD MACHINE

UNIVERSAL3

Truck Crane and Universal “35" Representatives: The Universal Crane Co., Los Angeles Calif.; The Universal Crane Co., San Francisco, Calif.;
The Feenaughty Machinery Co., Portland, Seattle, Spokane.
Universal 35" Represenlatives only: The Smith Booth Usher Co., Los Angeles, Calif.; The Jenison Machinery Co., San Francisco, Calif.

# LOCAL STOCKS JEMMB88ON AND SERVICE %

When writing to Tue UniversaL Crane CoMpany, please mention Western Construction Naows
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. . . New Materials
Forms . . . Methods . . .

Principles of Construction
New Second Edition

Suspension Bridges

Their Design
Construction
and Erection

By D. B. STEINMAN
Consulting Engineer

First published in 1922, this work at-
tained instantaneous popularity among
practical engineers everywhere, as well as
teachers and students in engineering.

The author has now brought his sub-
ject-matter abreast of the latest develop-
ments in the art, by revisions in the body
of the text as well as by additions of new
material,

STEINMAN

Among the portions of the text that
have been rewritten or amplified are those
bearing on the topics of wire cables .

eyebars . . . rocker towers . . . anchor-
age design . . . materials . economic
and limiting proportions deflection

theory formulas for temperature
stresses . multiple-span bridges .
proportioning cable bands calcula-
tion of cable diameter, and time records
of erection.

Four new Appendices have been added
to enhance the usefulness of the book for
study and reference. Comprehensive ac-
counts of the planning and execution of
actual projects from conception of design
to completion of construction are given to

illustrate modern progress in design
theory, construction details, erection
methods.

Send for a Copy on Approval
Price $5.00

A Wiley Book

A_ sound

and practical
presentation
of

highway
engineering
fundamentals

A THOROUGH discus-
sion of the funda-
mentals of highway en-
gineering. The general
arrangement of chapter
subjects departs from
the usual one. The idea
has been to follow a
logical order of instruc-
tion instead of the
normal procedure in
actual road work.
a general survey of the
field is first given. This is fol-
lowed by a discussion of the ma-

terials employed. This is fol-
lowed by the technical combination of the
materials into highway structures. With this

knowledge as a background the broader fields of
design, finance, and operation can be taken up
in an intelligent manner.

Principles of
Highway Engineering

By C. C. WiLEY

Assistant Professor of Highway Engineering,
University of Illinois

490 pages, 6x9, 228 illustrations, $4.00, postpaid

Some Special Features of
the Book

—the chapter on drainage which gives the reader a
practical idea of how to handle the drainage of a
highway ;

—the excellent chapter on earth roads;
—the emphasis of accessories, resurfacing and repairs;
—the excellent discussion of horizontal alinement;

—the definite concrete information on how to set about
to establish a grade line;

—the practical chapters on financing, and comparison
of surfaces for specific purposes;

—the special treatment of width and capacity;
—the chapter on operation of highways.

RO R

114 SANSOME STREET

New and Late Editions on Engineering and Construction Subjects Are for
Sale by Book Department of

WESTERN CONSTRUCTION NEWS

SAN FRANCISCO, CALIF.
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Get this straight

The milling action of the picks-and-paddles
of the Haiss Excavator is a powerful effort. It
feeds material to the buckets fast—and con-
tractors have been moving big yardage at low
costs:

46,340 yards of hard clay-ey street topping in Saskatoon @ 8.3c* a yard

15,000 yards of top soil at Olympia at 7c* a yard
700 yards of street grading in a 9-hour day in Cincinnati

Weslern Representatives:
A. L. Young Machinery Co.............comceisinsccereens 3@t Francisco
Brown-Bevis Company...........cccn.. ....Los Angeles

. T e e e el Sanitle 440 yards of 12" x 8 wide strip grading in 9 hours at Benton Harbor
Clyde Equipment Co.......... cerneiPortland 500 yards a day of airport grading spoil into dump wagons at Glen-
Steel Products Corporation.... ...El Paso view *Depreciation 2c. per yard.
Burnite: Machinery Coi.......ccconnninws s DEnver - 5 3 “

Stannard Arnold Machinery Co............5akt Lake City — There’s nothing like it for shallow grading—
Hall, Perry Machinery Co... e s i Bt and ’twill handle cuts up to 4 ft. deep. Write

for Bulletin 629—address George Haiss Manu-
facturing Co., Inc., Canal Place & E. 144th St.,

New York, or the Representative nearest you.

ALIT s
- EXCEAVATOR

W hen soriting to Georce Flaiss Manvracrunring Co., Inc,, please mention Western Construction News
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B 1
For You, Mr. Contractor!

EQUIPMENT of Proven Merit only.
EQUIPMENT that adds Profits when used on your job.
EQUIPMENT on which you save money when buying.

List Us to Figure Your Requirements

NOVO ENGINE Co. RANSOME
Gasoline Engines CONCRETE
Hoists, Pumps MACHINERY CO.
Lighting Outfits Concrete Mixers
DIAMOND IRON Paving Mixers
WORKS Towers & Chuting
Rock Crushing G. H. WILLIAMS
Plants COMPANY
Gravel Plants | Clum Shell Buckets
MILWAUKEE A Drag Line Buckets
LOCOMOTIVE CO. HELTZEL STEEL
Gasoline i~ FORM & IRON CO.
Locomotives Bins and Batchers
EA&%%H Steel Road Forms
c te Truck 3| AMES IRON WKS.
B:li‘lc:: e » Motor Road Rollers
GREIMAN UN[_ON IRON WKS.
DITCHER CO. Pile Hammers
Ditcher. ; Fou!ldﬂtiol]
TrenchSupporters | & Equipment
CHAUSSE OIL N. P. NELSON
BURNER CO. IRON WORKS
Asphalt Plants Conveying
Asphalt Kettles Equipment I
Surface Heaters 5 P e s TR > Loaders
WOODWORKING MACHINERY CO. F lSCHER-HAYES ROPE & STEEL CO. “ /]
Contractors Saws Concrete Form Devices //
’
Remember the Address P4 (\%
522 Bryant Street - - - Near Third Street e
I Two Blocks From S. P. Depot
Our Telephone SUtter 6807
KRATZ & McCLELLAND, Inc.

W hen writing to Krarz & McCreLranp, Inc., please mention Western Construction News
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BOUTE e
DIAMOND Double Unit

oAMID Crushing and Screening Plant

A jaw crusher for the primary--- A roll crusher
for reduction---both in one compact portable
unit that will crush TWICE the amount of over-
size and deliver from 400 to 600 yards of sized

Kratz & McClelland, Inc. .
522 Bryant Street matenal per day'
SAN FRANCISCO, CALIF.

It is equipped with The Diamond Timken roller

Concrete bgaring crusher for power economy.

Machinery & Supply Co.
777 E. Merrill Avenue

LOS ANGELES, CALIF. Write for our 1930 Catalog describing our

3 complete line of Sand and Gravel
Feenaughty Machinery Co. handling machinery.

324 Belmont Street
PORTLAND, OREGON

Diamond Iron Works, Inc.

MINNEAPOLIS, MINN. U.S.A.

W lhen writing to Diamoxnn Irox Works, Inc., please mention Western Construction News
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Doing a double Job .« o . a

TWENTY miles of up-hill and down-dale

digging was only a part of the service ren-
dered by the two Link-Belt type K-55 trench
shovels on this Albany, N.Y., water main. Each
was equipped with a 215 yd. bucket.

The pipe used was 48 inch heavy, cast iron—
* probably the world’s longest pipe job using this
heavy type of cast pipe.

Section by section the Link-Belt Trench Hoes
dug the trench then swung the 7-ton pipe into
place. Twenty-seven sections per day of trench
(7 feet wide at bottom), and pipe laid, was not
unusual, in spite of 15 to 209/, grades and often
wet digging.

This was another job handled by Pepper Bros.,
the popular contractors of Syracuse and Albany,
New York, now using five Link-Belts. Out of

Shovels— Cranes—Draglines of 3/ to 2

20 mlles
long

long experience, Mr. Vic Pepper wrote: “Link-
Belts may be more expensive than some of the
others, but by far they are the cheapest to
operate.”

The Link-Belt through-and-through quality in
Shovel-Crane-Dragline units will lower your
yardage and handling costs. Gasoline, Diesel,
or electric power.

yd. capacity, bheavy duty units

LINK-BELT COMPANY

Bullders of Locomotive Cranes for 30 years. Portable Loaders—Crawler Cranes—Shovels—Drag'ines

Ban Francisco Portland
GARFIELD & CO. LOGGERS & CONTRACTORS MCHY.CO.
Hearst Bldg, E. Madison St.

1757 First Ave.,
Seattle Los Angeles

K=BE

A.H COX & CO,, Inf.' HARRY C. COLLINS Phoenix
MINE & SMELTER EQUIP. CO.

2411 East 26th St.
Lock Box 788

SHOVELS + CRANES + DRAGLINES

When writing to Linx-BeLt CoMPANY, please mention W estern Construction News

Arrir 10, 1930
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Uniform “breaking point

makes Colas
the preferred

cold asphalt emulsion

ITH every mile of every

road a separate problem,
your road engineers are glad to
escape at least one complication
—uneven emulsions.

Colas, because it contains a
patented emulsifying agent, can
be depended upon to give unj-
form laying results. A few tips
from Shell engineers and even
inexperienced crews are entirely

,,m““"l“nmlr capable of applying this finer
q@@ L AS:;. emulm.on. Colas doesnot breal:;
| “mia'ﬁ'm too quickly yet does not remain

liquid long enough to delay trafhc.
Any Shell office will
gladly put you in touch
with Colas experts
and see that you are
supplied with com-
plete information

SHELL OIL COMPANY

riting to SneLt O Ce




(FX]
(89

WESTERN CONSTRUCTION NEWS Arrir 10, 1930

A Pabeo 10-Year
Built-Up Roof . . . 685
squares . . . protects
the new Life Science
Building of the Uni-
versity of California
of Berkeley.

Libby, McMeill & Libby en-
joy the protection of a Pab-
co 20-Year Built-Up Roof
on Warehouse B, Oakland.
The 2400 squares used 12
carloads of Pabco Products

425 squares of Pabco 15-Year
Built-Up Roofing wera used on
Pier 42, San Francisco, by the
Californic State Board of Har-
bor Commissioners.

PABCO

MULTIPLE
PROTECTION

HE CROWNING FEATURE
OF YOUR BUILDING

should be a roof that will give trouble-free, lasting protection to the structure
itself and to its valuable contents.

PABCO 10, 15 and 20 Year Guaranteed Roofs are protecting thousands of
structures from attacks of the elements. The materials in these built-up roofs are
thoroughly saturated and waterproofed at the factory, by controlled machine
methods, with two coats of blended bitumen.

Hence a Pabco Roof installation always is waterproof in spite of variable cli-
matic and labor conditions.

Our corps of engineering experts will gladly give you, without obligation,
advice and suggestions on your roofing, or any other waterproofing problem
involving structural, industrial and engineering protection.

PABCO 10, 15 and 20-YEAR ROOFS

THE PARAFFINE COMPANIES, INC.

LOS ANGELES - OAKLAND -« SAN FRANCISCO . PORTLAND - SEATTLE - KANSAS CITY
SOMERVILLE, N. J. - NEW YORK CITY - LONDON, ENGLAND + SYDNEY, AUSTRALIA
Manufacturers of
Pabco Multi-Service Paints, Varnishes, Lacquers and Enamels, Pabco Waterproofing Paints and Cempounds, Mastipave, Pabco 10, 15 and 20 Year Roofs,
© 1930 Malthoid Membrane Dampcourse, Pabcobond and Other Products

When writing to THE PArAFPINE CoMPANIES, INC., please menition Western Construction News
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WATER
TRANS.
PORTATION

UR pioneer railroads tested
their mettle when they un-
dertook the gigantic task of push-
ing their lines forward over al-
most boundless miles on our
western plains.

Great American cities of the
Middle West were made possible
by them since transportation of
people and of goods to them was
a necessary antecedent of their
founding.

But today the continued well-
being of those same cities is even
more dependent upon success in
the transportation of water to
them without interruption and
without reduction in volume.

Water transportation is our busi-
ness. The illustration, recently
made, is on our sixth water-
transportation line for one repre-
sentative Middle West city,
Denver.

Like all other Lock Joint Pressure
Pipe lines, this will transport
water, the life giver, without in-
terruption, because troublesome
repairs and maintenance will be
rarely needed, and without dimi-
nution, because it cannot tubercu-
late and thereby lose any of its
initial high carrying capacity.
LOCK JOINT PIPE COMPANY

Established 1905 :
AMPERE, N. ].

Pressure, Sewer, Subagueous, Culvert

100K JOINT

Reinforced Concrete
@ PRESSURE PIPE

When wwriting to Lock Joint Piee Co., please mention Western Construction News

3
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EQuip YOUR Joss

with

STI

FOR
GREATER
YARDAGE

GREATER
DEPENDABILITY

GREATER

Austin “Little Wonder" Public Service Ditcher Austin Trench Excavator—the semi-caterpillar
—for Sewer, Water, Gas, Oil. and telephone E F F I ‘ I E ‘ machine for deeper and wider cuts. Built in
conduit trench excavation. Digs 16 to 38 i

inches wide and 6, 8, and 10 feet deep

sizes 400, 500, 600, 700, 800, 900.

LOWER

MAINTENANCE
AND OPERATING
COST

INCREASED
PROFIT

Austin “Utility” Backfiller—adaptable to light Write criptive Austin  “Full-Revolving’ Backfiller. Crane
Crane and Clamshell work—fast, efficient, and catalo for dest w?thout capacity 10,000 pounds—Clamshell and Drag-
dependable. Crane lift 2900 pounds at 12-foot B5~-=-sen line capacity, 34-yard buckets—Scraper 54 x 36

radius obligation = inches,

ALUS T

MACHINERY CORPOR T

N

.
District Office: 1947 Mateo Street, Los Angeles, Calif.
Distributors:
GARFIELD & CO., 1232 Hearst Building, San Francisco, Calif. N. Jackson, 220 N. Fifth, West, Salt Lake City, Utah

HOWARD-COOPER CORPORATION, Portland, Ore.—Seattle and Tacoma, Wash.

W hen writing to AvsTin Macminery Corroration, please mention Western Construction Netws
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Each of the two DBlaw-Kpox Central
Mixing Plants which Wiley-Maxon
Construction Compapy are using on the
Columbia-Wrightsville Bridge consist of

the followipg equipment--

A 500 barrel Cement Bin, equipped
with a screw conveyor arrangement
to transfer the cement to the Batchers
on the 100-tan Blaw-Kpox Batcher-
plant. This Batcherplant is equip-
ed with a Uolume Batcher and a
Blaw-Kpox Inundator. A Ransome
Mixer is the mixing upit on each
plant.

WESTERN CONSTRUCTION NEWS

Two thoroughly reliable Blaw-Knox Central
Mixing Plants—one at each end of the job—
feature the concreting operations on Wiley-
Maxon Construction Company's tremendous
bridge project over the Susquehanna River.
Contractors have learned to rely upon the
ability and experience of Blaw-Knox to furnish
efficient plants for central mixing. Blaw-Knox
Central Mixing Plant installations have made
it possible to produce specification concrete
on thousands of jobs, large and small.
yPermit Blaw-Knox to make recommendations
for your Central Mixing Plants. You will be
placed under no obligation if you avail your-
self to this engineering service.

BLAW-KNOX COMPANY

2089 Farmers Bank Bldg., Pittsburgh, Pa.
Garlinghouse Bros.,, 16th Street and Santa Fe Avenue, Los
Angeles, Calif,; Harron, Rickard & McCone, 1600 Bryant Street,
at 15th, San Francisco, Calif.; J. L. Latture, 312 E. Madison
Street, Portland, Ore.; Pacific Hoist & Derrick Co., 818 First
Avenue, S., Seattle, Wash.; L. A. Snow Co., 1032 Sixth Avenue,
S., Seattle, Wash.

When writing to Buaw-Enox Comraxy, please mention Western Construction News
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R GRAVEL EQUIPMENT

“Setups” to Fit Your Job

We have been making Screening, Crushing and Load-
ing plants for fifteen years, perfecting every little detail
and sparing no expense to give you the particular “setup”
to do your job. If you need our big capacity one-unit
plants, we will tell you so and show you why. If a simpler
and less expensive one will do, we'll recommend that. But
whatever screening, crushing or loading problem you
have, there's a “‘Pioneer” setup to fit it.

PIONEE

We manufacture a complete line of
11 different sizes of Crushing and

Write for new Screening Plants, also Loading Plants,

80-page . 3

catalog with Drag Lines, Storage Bins, Conveyors,

28 blue print Shakers, Revolving Screens, etc.
selups

of Pioneer

p STl IONEER GRAVEL
o - EQUIPMENT MFG. CO.
Close-up view of No, 12 Plant. Crusghes, screens and loads in one opera- MINNEAPOLIS . MINNESOTA

tion, one handling of pit-run gravel. Powered by 60 H. P. gasoline
engine or by steam or electric motor. Capacity 350 to 500 cubic yards
in 10 hours. Equipped with sand ejector.

HARRON, RICKARD & McCONE CO.
1600 Bryant Street, SAN FRANCISCO (SINCE 1875) 2205 Santa Fe Avenue, LOS ANGELES

NEW Nfi 11:11*.12;31:145;( PUMP WA R Rl N G T 0 N
VULCAN
PILE
HAMMERS

are designed in accordance with
the best engineering principles
to drive the most piling in the
shortest time with the least
damage to the piling and the
least wear on the machine.

WHY THE C. H. & E. NEW 1929
TRIPLEX PUMP IS BETTER

Catalogue furnished

on request
Capacity 80 Gallons Per Minute— ;
500 Pounds Pressure.

Harron, Rickard & McCone Co.

2205 Santa Fe Avenue, Los Angeles i e 1600 Bryant Street, San Francisco

Forged Steel Crank Shaft. Texrope Drive. Crank Shaft Roller

Bearings. Steel Gears. Special Metal Valves. Welded Steel

Truck Frame. Silent and Smooth-Running. No Vibration or
Clashing of Gears.

W hen writing to Harrox, Rickarp & McCoxe Company, please mention Western Construction News
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Now a Gear-Shift
for Operating Speeds

Now, without changing drum barrels — merely by shifting a

lever, the Koehring 401 gives two speeds for every operation.
More speeds if drum barrels are changed.

“High” gives an unusually fast hoist line speed, which
means zippy dipper action. “Low” gives a hoist line speed
faster than on most machines. In shovel operation,

lower speed for rock work to insure full dipper loads,
may be had by either changing drum barrels or by
using three part line to dipper.

Has there ever before been such profit-making adapta-
bility to every kind of work? Know the Koehring!

HARRON, RICKARD & McCONE COMPANY

1600 Bryant Street
SAN FRANCISCO o
Phone: UNderhill 3740 : B N. E. C. PRODUCTS

: KOEHRING
2205 Santa Fe Avenue gty anerﬂl’,‘ Miiwrg:: Powe]sshclwvls,
11 y . ines;
LOS ANGELES Pull 8 mes,un:;:\;rt raglines
Phone: JEfferson 4191 INSLEY
Excavators; Concrete Placing
Equipment, Cars, Buckets,
erricks.
T. L. SMITH
Tilting and Non-tilting Mixers,
Pavers, Weigh-Mix.
PARSONS

Trench Excavators, Backfillers.

C. H. & E.
Portable Saw Rigs, Pumps,
Hoists, Material Elevators.

KWIK-MIX
Mixers: Concrete, Plaster

and Mortar.

A 5795-1-R
W hen writing to Harron, Rickarn & McCong C

NE Comrany, please mention Western Construction News
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H
YouCan Spray It |
then Forgef It/

NLY one simple operation is needed when you cure l

concrete with the “Hunt Process”—the modern Y 114
method of internal cure. There is no need to go back over / '
the job again and again to fill the dikes or to wet down the \
earth cover. The entire curing process—so far as you are '
concerned—is completed when the mixing water has been \
sealed into the concrete by the airproof and waterproof film / ‘
of “Hunt Process.” As the cure progresses, this film
hardens and adheres closely, practically becoming a part of [ / ’ \

the concrete without penetrating into it.

Curing need no longer be a matter of controversy between
the engineer and the contractor. Literally, you can spray
the concrete and then forget it. With the mixing water
sealed in, the process of hardening goes forward under ideal
conditions. “Hunt Process” jobs are completed when the
last square yard of concrete has been sprayed.

The “Hunt Process” is good for any form of concrete work
including dams, pipes, bridge abutments, retaining walls and
similar structures. A helpful booklet telling you in detail
how you may benefit from this better method of curing is
ready to put in the mail. The coupon will bring it.

R T RO

I I want further information on |
| this better method of curing. :
1
i I
[rmnes] l I
111 West Seventh Street, Los Angeles, California I Address I
35 East Wacker Drive 1754 Graybar Bldg. 1314 Magnolia Bldg. 1 ]
CHICAGO, ILL. NEW YORK, N. Y. DALLAS, TEXAS I Gity S I

OFFICES I N PRINCIPAL CITTE S

e e i s e A

W hen writing to McEvERLAsT, INc., please mention Western Construction News
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Outline of
Cletrac's Complete
Power Service/

HE coupon below—or a postal card — will

bring you FREE, this colorful new Cletrac port-
folio. In a clever pocket on the inside you will find
five strikingly illustrated catalog folders to tell you
in picture and story the big things these five famous
Cletrac models are doing in your field of work—
how they are cutting costs — speeding up schedules
—doing more kinds of work — setting up entirely
new standards of efficiency and economy !

Amazing records for capacity and endurance have
been made by every one of the rugged models in
this famous line of tractors. What they offer you in
the way of service or in helping you to solve your
problems of power, is clearly shown in this new
Cletrac portfolio. There is no obligation.
Merely mail a postal or the coupon below.

THE CLEVELAND TRACTOR CO.,

The Cleveland Tractor Co. | s e B
19332 Euclid Avenue Cleveland, Ohio I

outlining Cletrac's power service.

Name

Address

L------_J

W hen writing to TeE CLEVELAND Tractor Company, please mention Western Construction News
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I]ley did not
send the boy

PEEDER cranes, even the Model
B-3, 4-yard capacity, do a man’s
job--always and well. The Colum-
bia Construction Company, Long

Beach, Long Island, here are un-
loading man’s size rip-rap with
their Speeder %-yard crane--
with unfaltering stability
because of the 74-inch bull

~ gear, one of the many
\ Speeder features.

Catalog
upon

Speeder Convertible Excavators—'%5 yard to 14 yards capacity

Fpeeder Machinery Corporation

1201 South Sixth Sireet, West Cedar Rapids, Fowa., 1.%. A.
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Tramway carrying 220 tons
hourly of sand and gravel
r the construction of the -
Pardee Dam in California. ’ e ok . 7 .
Built for the contractors— ; S ¥ e o ) ocked Coil
Atkinson Construction Co. " piz - - Track Cable @

Used on Amer-

ican Steel &
Wire Company

PN\ erial TRAMWAYS J

his system provides an economical and dependable method of transporting material in
every kind of country —over mountains, valleys, and rivers; to and f;om locations en-
tirely inaccessible by surface routes.

\&e supply everything from the preliminary plan to the completed tramway. Let our
engineers help you with your transportation problems.

AMERICAN STEEL & WIRE COMPANY
208 S. La Salle St., CHICAGO Oﬂce in All Plnelpn Cities = ﬂlnz Church St., NEW YORK

U. S. Steel Products Company e Frgnciseo.Los Anseles, Portland; Seale, Hamolels

GRADE TOO gt
NO_STANCE TOO HEED
o D —~ GRE4,.

When zseriting to Americay STERL & Wire Comrany, please mention Western Construction Netos
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Bit'-u-mu]s

“HEAVY TRAFFIC”

Pavement

at “LIGHT TRAFFIC”

Costs

A revolutionary development in paving

After years of extemsive research...
its quality proved, by widespread use
throughout the world . . . Bitumuls now
offers the demonstrated answer to the
public’s demand for more roads.

Combining the meritorious features of
the two well-known hot asphaltic types
. « Bitumuls construction results in
durable, non-skid, water-proof, rock
pavements . . . with no heating costs

whatever.

Voids are reduced to a minimum. And,
because the use of excess asphalt is
eliminated, there is no shoving and
surface bleeding.

Easy to Lay

Only simple equipment required to
construct. Application may be with the
popular types of gravity or pressure
distributors, or with ordinary pouring
pots.

Applied at any atmospheric terapera-
ture, except freezing weather . .. and
in damp, or even mildly rainy weather
-+« Bitumuls non-skid paving adds many

months to your construction season.

To get more miles from your paving
dollars . . . on secondary roads, pri-
mary roads, city streets, subdivisions,
widening, resurfacing, maintenance, and
airports . . . investigate Bitumuls low-

cost construction.

Be sure that your specifications meas-
ure up to Bitumuls. It is unadulterated
.« 9914% pure.

Mail the coupon for manual, with
detailed facts, technical data, and speci-
fications.

Make This Practical Test

Order a sufficient number of barrels
of Bitumuls to make a thorough test.
Have your regular paving crews apply
with ordinary
gravity or pressure distributors, or with
pouring pots. See for yourself the amaz-

it...in small areas .. .

ing possibilities of Bitumuls in your
pavement construction and maintenance
.+ its low cost . . . its durability . . . its

non-skid surface.

AMERICAN BITUMULS COMPANY — Branches throughout the world
In the East write to: 4200 O'Donnell St., Baltimore. In the West write to: 503 Market Street, San Francisco,

Please mail me your free manual. . .without obligation

Name _

— Address_________

W hen writing to AsmericaN Birusmurs Company, please mention Western Construction News
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EN late starts, unfavorable weather, lack of

materials, or any other cause of delay forces

you to rush the job along—a night shift with
Carbic Flood Lights will see you through.

Carbic Flood Lights enable your night shift to
work rapidly and safely. Their powerful, clear
white rays are perfectly diffused. There is no glare
and no dark shadow. Carbic Light penetrates fog,
smoke or dust. It is good light to work by.

Carbic Flood Lights are low in first cost and
economical to operate. They are simple, rugged
and dependable —and meet every night-illuminat-
ing requirement.

Your night shift can hustle with Carbic Light.

OXWELD ACETYLENE COMPANY
Unit of Union Carbide [I[f® and Carbon Corporation
NEW YORK
Sales offices in principal cities

In Canada: Dominion Oxygen Co., Ltd., Toronto

NEWS

e eoes o Carry Throug
With Carbie Light . ..

43

Carbic is distributed by
the Union Carbide Sales
Company through its na-
tional chain of ware-
houses and is sold by
Jjobbers everywhere.

Technical Publicity Department, Room 1201,
205 East 42nd Street, New York, N. Y.

Without obligation, I would like to have ad-
ditional information on Carbic Lights.

Name

Street Address

Ciry State.

W.C.N. 4-10-30

When writing to OXWELD AceTYLENE CoMPANY, please mention IV estern Construction News



44 WESTERN CONSTRUCTION NEWS Aprir 10, 1930

EADERSHIP

For Hali A Century

o

SERS expect more

from Marions than
from any other excavator

built, regardless of price.
They expect better de-
sign, more rugged con-
struction and lower cost
of operation. This is only
natural because for prac-
tically a lifetime Marion
has led the entire indus-
try in these all-important
characteristics. Because
of this half century of
leadership Marion is to-
day more capable than
ever to give users of ex-
cavators these features
which frequently mean
the success of the job.

THE MARION STEAM SHOVEL (0.

MARION. OHIO. U. S. A.

REPRESENTATIVES: Albany, Atlanta, Augusta, Bangor, Billings, Birmingham, Boston, Buffalo, Chattanooga,
Chicago, Cincinnati, Dallas, Des Moines, Detroit, Duluth, Evansville, Greensboro, Hammond, Huntington,
Kansas City, Los Angeles, Lexington, Ky., Memphis, Minneapolis, New Haven, Newark, New York, New Orleans,
Philadelphia, Pittsburg, Kan. Pittsburgh, Pa., Portland, St.Louis, St. Paul, San Francisco, Seattle, Sioux City.

W hen writing to Tue MarioNn Steam SuoveL Co,, please mention Western Construction News




Arrir 10, 1930 WESTERN

WHY a wood-lined

PATENTED FEB. 7.

5

When a truck frame is all-steel, what is
to protect the motor and fine working parts
from destructive road shock and vibra-
tion? Springs and rubber tires are some
help...but no real protection.

Strike a hard blow with a steel-headed
hammer. Your hand isn’t jarred...the
wooden handle absorbs the shock. That’s
why the Sterling steel frame is wood-lined
...for added rigidity, super-strength and
extra flexibility that insure real protec-
tion...an additional safeguard exclusively
Sterling.

Seasoned, solid oak planks are machine
pressed into the steel channels. Snug-fit-
ting bolts, through oak and steel, are kept
tight by lock-nuts...no rivets to work
loose. Repairs are fewer, replacements
easier. The shock-absorbing wood lining
gives quieter operation, a smoother run-

STERLING MOTOR TRUCK CO. OF CALIFORNIA
1190-98 Howard St., San Francisco

Oakland Sacramento Fresno

£

133
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Sterling DC=26, 7 to 81 tons, a husky, chain drive six

ning engine . .. halts crystallation of metal...lengthens
the truck’s life. Steering gear, foot pedals, and motor
supports are mounted on the wood-inlay ...making a
Sterling easier to drive, with much less fatigue.

For pamphlet, ““Why a
Wood-Lined Frame?"’ write
to Driver Dan in care of
Sterling Motor Truck Com-
pany, Milwaukee, Wisconsin.

Stockton San Jose

Driver Dan Says:

It takes more than good
looks to increase pay-
load. It's the hidden
qualities in a truck that
cut hauling costs.

TRUCKS

W hen writing to SterLine Moror Truck Co. of CALIFORNIA, please mention Western Construction News
s e
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RATE OF FLOW
RATE OF FLOW

TRIDINT

Trident Style 3 Disc Meters mean accurate regis-
tration (more revenue) where the rate of flow
varies considerably. They will give the same de-
gree of sustained accuracy at both extremes of
volume as well as all intermediate points. One of
the complete line of Neptune-built “Cash Registers
of the Water Works Field.”

NEPTUNE METER COMPANY
THOMSON METER CORPORATION

50 East 42nd Street New York City )
Special “Delivery Adjustment” on Tri-

Neptune Meter Co., Lid., Toronto, Ontario dent Style 3 meter (range 40 to 100

pounds) insures accurale operation at
varying pressures.

Pacific Coast Branches:

J.os ANGeLES: 701 East Third Street San Francisco: 320 Market Street PorTLAND: 525 Johnson Street
PIONEERS IN METER PROGRESS—YESTERDAY, TODAY, TOMORROW

THE POSITIVE MOVEMENT

of the TRIDENT METER Disc (as also in the LAMBERT Meter)
insures the all-range accuracy of Trident Style 3 Meters. Above
meters have also Trident Oil-enclosed Gear Train and Heat-proof
renewable rubber bushings in Register and Gear Train.

W hen writing to NepTruse Merer Compaxy, Lrp., please mention Western Construction News
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VoLume V

The payment of large bonuses to contractors for
speedy and efficient construction—on the increase—is
‘good business’ when properly safeguarded. The com-
pletion of the Pardee dam
nearly two years ahead of
schedule saved the East Bay
Cities from a serious water
famine. The bonus paid the
contractors, The Atkinson Construction Co., was a
sound investment.

At the present rate of progress, the contractors on
the Suisun bay bridge for the Southern Pacific Co.—
Siems, Helmers & Schaeffner, Inc., and the U. S. Steel
Products Co.—will earn large bonuses, which will be
more than compensated by the saving in cost of opera-
tion of the present train-ferry service.

To secure speed in construction as a rule requires
an efficient and experienced organization. Worth-
while bonuses, therefore, encourage bids from experi-
enced and responsible constructors, who have learned
to value pride in their work as well as the dollar of
profit.

Bonuses For
Speed and Efficiency
in Construction

Much has been written on the whys and wherefores
of prosperity, but the masterpiece of all was recently
penned by Ernest Elmo Calkins, and published under

the caption ‘Now Is the Time to Adver-

Advertising tise’ in the March issue of ‘Review of
An Aid To Reviews. This article is already being
Prosperity reprinted—in fact, it should be given the

widest publicity. Prosperity is summed
up by Calkins in the simple formula ‘keep the dollar
turning over'—incidentally an axiom of Henry Ford—
and the greater the acceleration of the cycle, the
greater the prosperity, and vice versa.

Calkins believes that our recent years of prosperity
are the direct product of advertising, and cites enough
instances to prove it. Furthermore, he states:

“Few business men, even those who employ it, rate
advertising highly enough. When a manufacturer has
implicit confidence and lives up to it, the results are
sometimes startling. This year, advertising is more
needed, not because people have less to spend, but be-
cause they hesitate to spend it. It will be a fine test
of advertising. It is far more logical to advertise when
sales are hard than when they are easy. Yet many
otherwise logical manufacturers curtail advertising at
the first sign of a business cloud.”

We are sure that our advertisers—many new ones
and some using increased space—will profit by their

APRIL 10, 1930
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confidence in the power of advertising to increase the
momentum of the revolving cycle of prosperity.

Occasionally a city engineer has the opportunity to
hold his position long enough to carry out his dreams
for city betterment. We have in mind at present,

Olaf Laurgaard, city engineer of
The City Engineer’s Portland, Oregon, who is largely
Pride in His City  responsible for awakening a
lethargic municipality, a city

which had gotten into the slump of contentment,

It has been a long, persistent battle with but little
remuneration other than the pride in achievement of
a worthy goal. There will be others to lay claim to
some of the accomplishments underway and they
should be accorded due credit, but Laurgaard deserves
full recognition as the father of the new Portland
which is building.

There is no reason why more city engineers cannot
follow in his foosteps. There should be as much glory
in city betterment as in the construction of a monu-
mental dam or bridge.

One of the problems which confronts the program
committee of every engineering or contracting organi-
zation is to keep ‘within bounds’ in number and

length of subjects to be discussed at
Concise Papers conventions. It is difficult to cover
at a wide range of subjects and terri-
Conventions tory in discussions limited to two
or even four sessions of two hours
each. Many of the papers presented could be materi-
ally curtailed in length, if the authors would prepare
them well in advance of the meeting and then ‘prune’
them. Or, if the paper must necessarily be lengthy,
they might well read only a synopsis before the con-
vention.

Curtailed papers, or abstracts prepared by the
author, would also help the editor of the journal of
each association in solving the problem of publishing
all the papers presented at the many conventions, the
number and frequency of which are increasing. As a
sample of abstracting, we recently published a syn-
opsis of A -W.W. A, 1929 California section papers
and summarized the 1929 C.SW.A. papers. Only
by the expedient of ‘high-lighting’ these papers could
we make room for and give our readers the useful
facts and experiences presented by the several authors.
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Saku Hydroelectric Project, Japan

Design and Construction of a $10,000,000 Development on the Tone River—Largest Plant
in Japan—Dams and Surge Tank Designed ‘Earthquake Proof’—Details
of Fishway and Electric Fish Screens
By S. Suivonao

Civil Engineer, Kanto Hydroeleclric
Power Co., Tokio, Japan

LR T i
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The Saku hydroelectric development is on the Tone
river at the end of the Kanto plains and is the largest
plant in Japan proper. It is about 8 miles from Tokio,
the greatest power market of the country. The devel-
opment was completed in the spring of 1929 under the
direction of K. Tsuruta, chief engineer of the Kanto
Hydroelectric Power Co., for which company I had
charge of the civil engineering.

The project includes a diversion dam with a special
fishway; a sand basin 600 ft. long by 180 ft. wide; a
horseshoe-shaped water tunnel 18.5 by 185 ft., and 7.5
miles long, discharging into a regulating reservoir of
30,000,000 cu.it. capacity; a pressure conduit, 15 ft.
diam, and 4358 ft. long, leading the water therefrom

LT T T T AT
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The floods come usually in the spring, when the warm
rain from the Pacific ocean melts the snow accumu-
lated during the winter months, and in autumn, when
the typhoon visits from the tropics, holding a great
quantity of moisture. The minimum flow during the
winter months when the snow forms in the mountains,
drops to 1.68 c.f.s. per sq.mi. The average runoff is
472 cis. per sq.mi. or about 1600 m.m. of rainfall.
The mean elevation of the watershed is 3635 ft. above
sea level and the distance from the ocean is 100 miles.

An overflow dam 40 ft. high, mounted by three roller
gates 15 ft. high by 58 ft. long in the clear ; two Stoney
gates 15 ft. high by 21 ft. wide; and three Stoney-type
sluice gates 12.5 ft. wide by 32 ft. high, compose the

°
MWL 3095 e o 8
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FIG. 1. SKETCH PLAN AND PROFILE OF 108,000-HP. SAKU HYDROELECTRIC PROJECT ON TONE RIVER, 80 MILES FROM

TOKIO, JAPAN, SHOWING:

1—INTAKE, 2 AND 4—TUNNELS, 3—SAND BASIN, 5~REGULATING RESERVOIR,

6—PRESSURE CONDUIT, 7—SPILLWAY, 8—SURGE TANK, 9—PENSTOCK, 10—POWERHOUSE,
11—TAILRACE

to an elevated differential surge tank 262 ft. high and
of 965,000 gal. capacity; and three 10-ft. diam. pen-
stocks, each feeding a 36,000-b.hp. turbine at an effec-
tive head of 378 ft. All important structures were de-
signed ‘earthquake proof’.

Fig. 1 is a vicinity map and profile of the develop-
ment. Detailed notes on the design and construction
of the plant follow.

Dam and Rolling Gates—The government required
us to design the dam to handle 150,000 c.f.s. out of a
drainage area of 635 sq.mi., or about 230 c.f.s. per sq.mi.
This quantity of water flows over the dam at a depth
of 29 ft. Due to the proximity of the watershed, the
steepness of slope, and the geological formation—
granite and andesite—the runoff is sudden and large.

dam structure. The main purpose of this combination
is to discharge quickly a large quantity of flood water.
Because a government railway and a perfectural high-
way run low along one bank, and a village and another
powerhouse exist less than a mile upstream, it was not
permissible to extend the backwater further than the
powerhouse nor to raise the water level above the
highway.

Although the rolling gate cost about 212 times as
much as a Stoney gate for the same purpose, its selec-
tion was forced from the flood water conditions. The
two 15 by 21-ft. Stoney gates were built to regulate
the water at normal flow and to direct the stream on
the side of the fish ladder.

The main cylinder of the rolling gate is 11 ft. diam.,
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built with 34-in. plate steel riveted to 7 by 3-in. chan-
nels spaced circumferentially at 20 deg. apart. Each
of the channels is braced to a diametrically placed tri-
angular stiffener, also built of 7 by 3-in. channels and
spaced 4.5 ft. apart by means of 374 by 3%2 by 0.425-in.
angles. A shield plate is attached to the cylinder to
increase the height 4 ft., making the total 15 ft. The
total weight of the rolling gate is 62.2 tons, or about
1 ton per lin.ft. of gate, the total length being 61 ft.
8 in. and the clear span 38 ft.

Most of the rolling gates built so far are hoisted on
geared racks by a sprocket chain on one end and are
counterbalanced at the other end. On another job,
we had a sad experience during a flood when some of
the drifting logs got caught in the geared racks, dis-
abled the operation of the gate, and finally caused it to
break by piling up logs and raising the water. In the
design of the present gate, we eliminated the geared
racks and in their place laid 100-1b. rails, on which the
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satisfactory. An emergency outfit for power in case
of storm when the transmission line might be cut off,
is built of a 100-hp. gasoline engine (dismantled from
a locomotive) which is connected to a generator. The
power required for lifting the rolling gate is 20 hp.

Fishway—With the increasing number of hydro-
electric plants being constructed, and with accumu-
lated knowledge from past experiences, greater atten-
tion is being paid to the problem of the fishway than
heretofore. The building of a fishway is only an added
burden on the part of power companies, yielding no
return. In such a densely populated country as Japan,
depriving any occupation from the local people at once
brings up a serious social problem. Until a few years
ago, when plants were built at the most favorable sites,
streams were diverted into the waterways usually by
low dams. Consequently, the problem of fishways was
not so seriously considered as at present.

The most favorable sites, that is: the middle section

FlG. 2 (UPPER LEFT) GENERAL VIEW OF DIVERSION DAM FROM UPPER END OF SAND BASIN, WITH FISH LADDER ON
LEFT. (UPPER RIGHT) COBBLESTONE RACK FOR DESTROYING VELOCITY OF WATER ENTERING SAND BASIN.
(LOWER LEFT) INTERIOR OF SAND BASIN SHOWING TROUGHS, CROSSWISE GUTTER, AND OUTLET

GATES.

(LOWER RIGHT) GENERAL VIEW OF SAND BASIN AND S$-CURVED

FOREBAY FROM END OF TUNNEL

gate rolls. The gate is lifted at both ends by wire
ropes and sheaves, eliminating torsion and insuring
easy adjustment of balance. Two sprocket chains are
wound around the end of the gate on both sides of the
lifting sheave, an end of one chain being anchored at
the top and one end of the other at the bottom, thus
preventing dislocation. The water-tight seal at the
two ends of the gate is of simple arrangement: a
planed cast-iron block is anchored into the concrete
pier, and to the seal plate of the gate is bolted a square
timber which slides tightly against the block. For
water tightness at the bottom, the timber piece bolted
to the shield plate rests on an I-beam embedded in the
crest of the gate. So far this arrangement is entirely

of river plants, are rapidly being exhausted, and power
plant sites are moving to the lower and upper sections.
Better methods of water utilization are being pursued
by building storage and regulating dams across the
river. These two facts change the problem of the fish-
way, and the Bureau of Fishery has begun to issue
many instructions concerning the construction of fish-
ways and conservation of fishing as a natural resource.

Of the fishways built until recently, practically all
are of the Cail ladder type. Those having a slope of
6:1 are most abundant, 8:1 and 10:1 following in
order of number; in width, 4 ft. is most abundant, fol-
lowed by 6, 3, and 5 ft. The cost of 97 fishways in-
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vestigated amounts to $300,000, representing about
0.2% of the total cost of the developments.

In the last two years, three large hydroelectric
plants have been built in the lower section of the Tone
river. They are: the storage-type plant of the Sho-
gawa Hydroelectric Co., with a 260-ft. dam ; the regu-
lating dam of the Toshin Electric Co., raising the
water 80 ft. above the natural stream level; and the
Kanto Hydroelectric Power Co. diversion dam plant
described in this article. With the advent of these
power plants, marked changes in design were ordered
by the Bureau of Fishery. The Toshin development
required a fish ladder 1350 ft. long and 18 ft. wide,
with an average slope of 15:1; and the Shogawa dam
resorted to the elevator system similar to the Baker

S|
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Fig. 3. Plan and Section of Fishway

river (Oregon) development, but had to build an ap-
proachway in the way of a natural river 36 ft. wide and
6527 it. long, allowing water to flow at a depth of 1.5 ft.

The Kanto fishway is also of the ladder type, having
a total length of 552 ft. and a rise of 32.20 ft., giving
an average slope of 17:1 and a width of 15 ft. The
15-ft. wide fishway is partitioned by crosswise walls
about 4 ft. high every 10 ft. and, after 5 such walls,
a rest pool is built 20 ft. long. Every wall rises 84 in.
above the previous one, and the quantity of water is
regulated to flow at that depth over the crest of the
walls by means of a gate. On one side of the partition
walls, 6-in. square holes are provided 20 in. above the
floor for eels; and on the opposite side of these, notches
are built on the crest of the partition walls 4 in: deep
by 2 ft. wide, allowing 12%-in. depth of water to flow
at these sections for Japanese trout. The remaining
portion of the crest is provided for the most important
fish, ayu, or plecoglassus altivelis. The notches and
the square holes alternate sides at every rest pool.
The reason for providing them all on one side during
the 5 steps of walls is that the spaces between them
having become larger than heretofore, a continuous
current is thought to be more easily found by the fish.
At the top, the gate provided can shut off debris dur-
ing turbulent waters. Two movable weirs, built with
boards hinged at the bottom, are provided behind the
gate to care for the change in water level above the
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dam. The design of fishway is a special problem for
each locality and type of fish. In our case, we ob-
served fish ascending the ladder in good numbers last
summer, the first season operated.

Besides the fish ladder, the company was ordered to
build electric fish screens at the foot of the fish ladder,
in front of the intake, and at the mouth of the tailrace
canal. Of the three, two have been built—one at the
intake and one at the tailrace. That at the intake
having been placed in front of the ladder as ordered
was instantly clogged with debris during the flood,
and 6 men could not keep it clean, so it was decided
to place it behind the screen. The same difficulty in
construction exists for the one at the foot of the fish
ladder, because the debris brought down by a single
flood will instantly carry it away and, also, it has to
take care of the log rafts that come down during dry
seasons. The one actually built was at the tailrace
and contains five rows of electric wires, spaced from
the upstream end as follows: the space between the
first and second row is & ft.; between the second and
third row, 12 ft.; between the third and fourth row,

Fig. 4. Details of Fishway

12 ft.; and between the fourth and fifth row, 30 ft.
Each row is composed as follows: between the floor
and the water surface, No. 6 copper wire is stretched
horizontally 3 ft. apart. For a distance of 10 ft. from
both banks, No. 6 copper wires are spaced 1 it. apart
parallel to the bank of the tailrace canal forming
meshes with the horizontal wires. The two sets of
wires are bound together with No. 20 copper wire and
then soldered. The ends of the horizontal wires are
attached to insulators, so as not to ground. The vari-
able spacing of the rows is to get up different degrees
of electric field to care for the several kinds of fish and
not to shock them too strongly. The spacing of ver-
tical wires is to set up a denser field at banks where
the fish is most likely to travel. Twenty to fifty volts
are charged to the screens. The best voltage is yet to
be decided, and the 50-volt experimental charge floated
some fish about 8 in. long. A too strong current
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weakens the fish and makes them unable to climb the
ladder.

Intake—The intake structure is built in a Japanese
fan or funnel shape, having a frontage of 102 ft. with
six inlets 12.5 ft. wide by 9 ft. high, and tapers to three
gates 10 ft. wide by 11.5 ft. high at the bell-mouth of
the first tunnel. The sill of the inlet is 10 ft. above the
floor of the sluiceway and its crest is at normal water
level. A curtain wall extends along the entire frontage
on top of the inlets. This combination makes the in-
lets avoid the great quantity of floating debris and
bhoulders and gravel during high water by being partly
submerged. The floor of the intake tapers down to a

debris trap in front of the gates at a grade of 20%,
thus sluicing out all large materials before entering
Two guide walls dividing the flow into

the tunnel.
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gave rise to the problem of how to lead the water uni-
formly into the sand basin proper. After various ex-
periments, two parallel racks were built across the
sand basin 3 ft. apart, with gas pipes, and were loosely
filled with cobblestones. This arrangement kills the
approaching velocity and leads the flow gently into the
sand basin. The entire basin is divided into two com-
partments by a central wall and provided with gates
on each side of the wall both at the inlet and exit, so
that the water can be bypassed through one compart-
ment and at the same time allow the other compart-
ment to be washed. The part of the central dividing
wall at the forebay is built boat shape, with overflow-
ing crest, and discharges the excess water into a waste
tunnel. In front of the cobblestone rack is a trap con-
duit, 4 by 6 ft., slit open on top, so that all large ma-

i

FIG. 5. (UPPER LEFT) INTAKE TOWER FOR PRESSURE CONDUIT FROM REGULATING RESERVOIR.
RACE, POWERHOUSE, SWITCHING STATION, PENSTOCK LINE, AND DIFFERENTIAL SURGE TANK,
HOISTED VIEW OF ROLLER GATE ON DIVERSION DAM AT INTAKE SHOWING WATER SHIELD.

(UPPER RIGHT) TAIL-
(LOWER LEFT)
(LOWER

(RIGHT) INSIDE OF INLET STRUCTURE SHOWING GATES AT TUNNEL ENTRANCE

three streams lead the water to the three gates, thus
preventing eddy formation.

Sand Basin—The design of the sand basin is given
much consideration in this country because of flood
water conditions. In earlier developments and where
means of sand elimination were inadequate, there have
been instances of waterways being clogged with sand.
In our case, we were favored with a natural location
that enabled us to build a sand basin of adequate size
a few hundred feet from the intake. It has a boat
shape, 600 ft. in length, 180 ft. in width, and a maxi-
mum depth of 20 ft., and is proportioned to give an
average velocity of 0.5 ft. per sec. Owing to the topog-
raphy, the sand basin and the intake are connected by
a curved tunnel which sets up a centrifugal motion of
the water. The forebay of the sand basin is also
curved in plan, forming an S curve with the connect-
ing tunnel. An ideal diverger could not be built—such
as walls widening at angles of 5 to 12 deg. This fact

terial is caught here and carried away by a 7 by 7-ft.
tunnel built under the central dividing wall. Screens
are provided in front of the cobblestone rack, so as to
prevent excessive clogging. The floor of the sand
basin slopes down on a 314% grade to a crosswise
gutter, which is connected to the sluice tunnel by a
gate. FEach half compartment is divided into six
troughs by guide walls 4 ft. high, which gives good
scouring action when washing,

The general principles underlying the design were:
to catch the larger material as quickly as possible; to
lead the water uniformly into the basin; to have uni-
form deposition by making the depth greater as the
water flows toward the middle so that the coarser
material would reach the floor first; then reversing
the order-and making the floor shallower as it ap-
proaches the exit, so that the finer suspended material
would strike the floor; and finally in washing, to give
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a scouring action by means of troughs making use of
the slope of the floor.

When the basin is dewatered, coarse sand is found
deposited in the forebay; in the first half of the basin
proper, fine sand which is quickly washed away when
emptying ; and in the last half, silt mixed with small
pieces of saturated twigs, which is very sticky and
needs considerable washing. The depth of sedimenta-
tion is quite uniform. During the high water season
and when the basin was operating at 14 capacity, the
depth of sedimentation was about 15 in. a month and
at normal flow about 414 in.

Tunnels—Except for three short cut and cover sec-

Fig. 6. Construction View of 86-ft. Gravity Dam at Outlet of
Regulating Reservoir, Showing Inspection Gallery, Con-
creting Tower, and Upper End of Reinforced
Concrete Pressure Conduit

tions aggregating 768 ft., the entire waterway from the
sand basin to the regulating reservoir is made up of
tunnels. The tunnels have a cross-section horseshoe
in shape, 185 ft. wide by 185 ft. high, a slope of
1:2000, and a maximum discharge capacity of 1750
c.f.s.

Due to the relatively cheap cost of labor and the
high cost of materials, construction methods followed
here must be based on a good balance between the two
factors. The bottom pioneer heading is driven first,
followed by breast, crown, arch, and side enlargements,
This is a most flexible method where labor is not yet
skilled in the operation of modern equipment. By
pushing the bottom heading driving to the utmost, the
other operation can be carried on at will. This method
gives large exposed surfaces in blasting and enables
the powder men to take good advantage of the rock
seams. In rocks of medium hardness, by this method
about 3 Ib. of dynamite is required per cu.yd. for driv-
ing the bottom heading. For a size of this tunnel in
rock, the average consumption of dynamite per cu.yd.
of excavation is about 1'% Ib. Where the tunnel is
timbered, this method enables the use of smaller tim-
ber, as the enlargements are made in small volumes.
For timber, raw Japanese pine logs 6 in. to 1 ft. round
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are used, as this pine is the most elastic and durable
timber found in the country. Where the ground is
soft, the crown heading is excavated first, and as soon
as the upper semicircle is excavated, it is lined with
concrete, leaving the side for support. The side ex-
cavation is done in small strips of 6 to 12 ft., and con-
creted. After the concrete has set, the remaining
strips are excavated and concreted. One or two 150-
hp. air compressors were installed at all adits and
shafts, except for the short tunnels where hand drilling
was employed. As there was no hard rock drilling,
Ingersoll-Rand IR-12 and DCR-23 drills were em-
ployed. Electric and gasoline locomotives were used
to haul out the muck in the longer tunnels. Two-ton
elevators were installed at the vertical shafts.

*The first mile of the tunnels penetrated an andesite
formation and no difficulty was experienced. The rest
of the tunnels penetrated uncompacted boulders and
gravel, volcanic cinders and tufa formations. In the
gravel formation, quicksand pockets connected with
subterranean streams. Some of these were drained by
auxiliary tunnels with success. In one instance, the
pocket broke loose, emitting a large volume of water,
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Flg. 7. Section of Roller Gate 58 ft. Long by 15 ft. Diam. on
Diversion Dam at Intake

washed away the timbering, and killed a number of
men. In this case, the saturated area was so large
that drainage tunnels driven could not make it pene-
trable, so that the tunnel was diverted until suitable
ground was found. In the tufa formation, we struck
several large blowholes, some having a volume as large
as 4000 cu.yd., filled with water and silt. These, once
drained out, caused no difficulty, although the sudden
gushout of water from them did quite a damage. Some
of the cinder formations carried considerable water,
but as they were usually in thin strata, they were all
penetrated. Eighty per cent of the tunnels were tim-
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bered ; grouting was done at all places where it was
deemed necessary.

Regulating Reservoir—A regulating reservoir of
30,000,000 cu.ft. capacity and 33 acres in surface area
was built out of rice patches. Its basin consists of
tufa overlaid by various materials erupted from the
once active volcanos in the neighborhood. An earth
dam was considered at first, but abandoned on account
of the ununiform nature of existing soils. Then a
gravity dam proved to be the choice, comparing it with
an Ambursen dam on account of the deepness of foun-
dation and the cost of the formwork. The crest length
of the dam is 1566 ft. ; the height and base width of the
maximum section, 86 and 70 ft., respectively; and its
top width, 6 ft. It is built with 1:3:6 concrete, filled
with cobblestones in the interior, and the wet surface
is of 1:2:4 concrete for a thickness of 4 ft. Contrac-
tion joints are provided every 60 ft. Small vertical
drainage wells at the joints connect with a horizontal
gallery. A grouted cutoff is provided.

After the big earthquake of 1923, all important
structures in this country are required to be ‘earth-
quake-proof’. In our case, the dam was designed for
horizontal accelerations of 2000 mm. per sec.® and 1000
mm. per sec.* for reservoir full and reservoir empty,
respectively. Designing a dam for earthquake induces
few changes in shape from what it has been heretofore.
The fundamental triangular section as developed by
Levy, the French authority, is modified for various
conditions imposed ; such as seismic force, uplift, silt
pressure, limiting principal stress, and allowable ver-
tical pressure on foundation or on the masonry of the
dam. The rectangular top width is made as small as
possible to reduce the overturning moment induced in
an earthquake. The water face is required to have a
batter, as the resultant will be forced outside of the
middle third in a right triangular dam when a seismic
force acts; but this batter is taken advantage of in case
of reservoir full in that the weight of water imposed
on the batter and the center of gravity moved to the
water surface reduce the overturning moment. A few
other points to be considered in designing a dam for
earthquake are: the unit weight of masonry is reduced
by the vertical component of the seismic force acting;
the height of water wave increases in proportion to
the height of the dam and seismic intensity ; the dis-
tance between crosswise joints (such as expansion
joints) should not be less than 2 times the resultant
seismic factor multiplied by the height of the center of
gravity of the section considered above the foundation
bed, as the traversing seismic wave causes relative
displacements of the dam's base and may cause its
separation from the bed. The resultant seismic factor,
k, is expressed as follows:

ah
k=
gE—av
where a¢h = horizontal component of maximum seismic
acceleration,

av = vertical component of same, and
g =acceleration of gravity = 9800 mm. per sec.?
(The reader is referred to the paper by N. Mononobe,
submitted to Section 4 of the World Engineering Con-
gress held at Tokio this year.)
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The tunnel outlet is connected to a tower intake of
the pipe line leading to the powerhouse by a reinforced
concrete pressure pipe. The purpose of the tower in-
take is to utilize the water at full reservoir level at
light loads, allowing excess water to spill from its crest
into the reservoir. During dry periods it takes 20
hours to refill the reservoir after the plant has dis-
charged the peak load, the reservoir being drawn down
about 15 ft. In this way, we save water as well as
head.

The intake tower is 50 {t. diam., built of reinforced
concrete. It has four gates, 8 by 9 ft., which are
opened at peak loads to draw the water from the
reservoir,

Pressure Conduit—The pressure conduit leading
from the regulating reservoir to the differential surge

Fig. 8.

Steel Pressure Pipe {i-in.
Anchor Block In Center Foreground, and 41-ft. Diam. Dif-
ferential Surge Tank in Background, Height

to Roof 262 ft.

Diam. on Steel Saddles, with

tank is 15 {t. diam. The first 1000 ft. of its length,
where the hydrostatic head is about 60 ft., is built of
reinforced concrete pipe. In constructing the pipe, a
base slab 6 in. thick was poured first to the spring
line, conforming to the outer diameter of the pipe. To
this slab were anchored tie bolts for the centering, and
supporting bolts for the working platform and for ty-
ing the reinforcing so as not to vibrate the steel when
pouring. A certain length of complete circle was
placed each day, eliminating longitudinal construction
joints. All concreting was done in winter months to
reduce the shrinkage due to temperature change as
much as possible, and was backfilled with earth as
soon as practicable. Expansion joints were provided
every 240 ft. Temperature steel was inserted to the
amount of 0.4% of the cross-sectional area of the con-
crete.

The steel pipe is from % to 1} in. thick. For a pipe
of this size, the stress caused by a partly filled condi-
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tion is greater than that caused by full hydrostatic
pressure. To stiffen the pipe against the force men-
tioned, the pipe is made to rest on a steel saddle built
in the shape of a girder, its upper flange conforming to
the curve of the pipe. The girder rests on the back
of a 12-in. channel which is embedded in a concrete
support, the distance between the supports being 22.5
{ft. Two 66 by 46 by ¥i-in, stiffening angles are pro-
vided on each side of the steel girder saddle. Pro-
vision is made to lubricate the supporting flange of the
girder to facilitate sliding during expansion and con-
traction. Calculation shows that a pipe of this size
supported on concrete saddles causes excessive stress
in the circumferential rivets when expanding or con-
tracting, on account of the great weight of the pipe

Fig. 9. Finished Section of Horseshoe-Shaped Tunnel 18.5 by 18.5
ft., Maximum Discharge 1750 c.f.s., Between Sand Basin
and Regulating Reservoir. Check Valve
Emits Ground Water

and the higher friction coefficient. Before placing the
line in operation, the thinner sections of the pipe were
put in the partly filled condition by building bulkheads
and filling with water. No defects were observed, the
elongation of the horizontal diameter at midspan with
about 13 {t. of water at the bulkhead was 22/16 in. and
the vertical diameter shortened about 1 in. at the top
only. The deformations increased as the depth of
water. Anchor blocks were placed 450 it. apart. Due
to the flat slope, it was possible to put the expansion
joints midway between the anchor blocks, relieving
them of large thrusts. The slip joint type of expansion
joint as used at the Drum plant (California) of the
Pacific Gas & Electric Co. was used, and proves to be
satisfactory. Air valves were provided every 450 ft.
They were connected to the pipe by an intermediate
gate valve so that they can be cleaned at intervals.
Far all rivets over 14 in. diam., 70 and 125-ton Hanna
bull riveters were used.

Differential Surge Tank—Due to the topography
and size of plant, a high and large surge tank was
required. This structure was also designed ‘earthquake-
proof’. It is advantageous to reduce the mass of such
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a tall and topheavy structure in designing for earth-
quake. Accordingly, the differential surge tank was
adopted as its cross-sectional area is about one-half
that of a simple surge tank for the same purpose. The
advantage of the differential surge tank can be readily
seen when we compare the overturning moment in-
duced by an earthquake with that by wind pressure.
In our case, the tank was designed for a horizontal
seismic acceleration of 1500 mm per sec.* The total
overturning moment for the above in kip it. is 211,760,
whereas the same for that caused by wind pressures
of 40 Ib. per sq.ft. on the tank body and 60 Ib. per sq.ft.
on the projected area of the supporting frame is 61,000;
the ratio being 3.5:1. About 1000 tons of steel was
required, while the same structure designed for the
above wind pressures requires but 750 tons. The shell
of the tank was designed to resist the horizontal shear-
ing stress induced by the earthquake, the horizontal
shearing stress being caused by the horizontal com-
ponent of the seismic force acting on the water and on
the metal. The elastic theory was used, since from
symmetry the tangent at one end does not rotate and
each half ring can be considered as an arch fixed at one
end. The neutral point method was used, dividing
the arch into small elements; and by arithmetical in-
tegration of the forces, the bending moments induced
were calculated. The result was that an & by 324 by
J4-in. angle was required to stiffen each shell plate
7 it. high. The balcony girder was designed by the
same principle taking care of the thrusts induced by
the supporting posts. On the outside of the tank body,
two 8 by 8 by 34-in. angles were riveted to it vertically
at each post as an additional safeguard against earth-
quake.

The foundation consists of a reinforced concrete an-
nular slab: 100 and 60 ft. in external and internal di-
ameters, respectively; 6 ft. thick; and mounted by 8
pedestals for the posts.

The general dimensions of the surge tank are as
follows : The diameter is 41 ft.; the height of the cylin-
drical part, 84 ft.; the depth of the hemispherical bot-
tom, 17.25 ft., its bottom being in the form of a dia-
phragm 20 ft. diam., acting as an expansion plate for
the 15-ft. diam. pipe connecting the pressure conduit
and the tank, and at the same time transmitting the
weight of water above it directly to the foundation ; the
diameter of the internal riser, 12 ft.; the height of the
posts, 178 ft.; the diameter of the post circle at foun-
dation 76.625 ft., giving the posts a batter of 1/10;
and the total height of tank above its pedestals, 262 ft.

Designing a structure for extreme conditions such
as an earthquake, allows the use of higher unit stresses
than ordinary. In this country, 25 to 50% higher unit
stresses are adopted, according to the importance of
the structure; in our case, 25% higher stresses were
used. All column stresses are required to be trans-
mitted by rivet shear and not by the butt end of the
columns,

The tank is proportioned to care for 3090 c.is. re-
jection for full load shut down, this being about 10%
in excess of the full load discharge ; and for increase of
flow from 1300 c.i.s. to 2700 c.is.

The performance was checked for 36,000 hp. shut
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down recently and the results correspond closely with
calculations. The difference in surge height for the
first quarter cycle was only 0.2 ft., that is: between
actual and calculated.

Penstock Manifold—The penstock manifold divides
the flow of the 15-ft. conduit into three 10-ft. pen-
stocks immediately below the surge tank. It has a
shape like that at the Davis Bridge plant, the only
difference being that instead of the large tie bolts, fish-
shaped partition plates act as tension members for
tying the flat surfaces together.

Powerhouse—The powerhouse is built in one floor
system, the generator floor being omitted. It is built
in a steel skeleton frame enveloped with reinforced
concrete. After the foundation and the steel irame-
work were completed, the building construction was
carried on simultaneously with the erection of the
machinery. The steel frame was designed to be strong
enough to carry the runway cranes and the enveloping
reinforced concrete made the whole structure strong
enough to resist earthquakes.

Tailrace Canal—In order to gain about 8 ft. of head,
a large tailrace canal was excavated. It has a length

Fig. 10.

Interior of Powerhouse. Three 28,000-kv-a.
Chalmers Generators on Supporting Barrels
of 2150 ft., a bottom width of 83 ft., and a side slope of
2:1. The side slopes were faced with precast concrete
slabs. A Bucyrus 1%-yd. dragline excavator was
used for the job, the excavation supplying 120,000
cu.yd. of concrete aggregates for the lower section of
the development.

Spillway Conduit—A spillway conduit built in cut-
and-cover section connects the regulating reservoir

Allis-
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with the tailrace canal. Near the discharge, where it
ends in a steep slope, it is built with 9-ft. diam. steel
pipe. The steel pipe discharges upward at the floor of
the canal through an 18-ft. diam. pipe section where
the depth of the water is 165 {t., measuring to the
center of the 9-it. pipe. This depth of water converts
the high velocity head in the pipe into pressure head
in a large measure, and little turbulence is observed.

Construction Items—The amount of work involved
was as follows:

Total volume of excavation..................
Total volume of concrete..........

1,265,160 cu.yd.
330,776 cu.yd.

Total amount of cement used.... 410,000 bbl.
Total weight of steel used......... 8.915 tons
Total amount of power used... 210,576,000 kw-hr. @ 1.75¢

The company furnished all n necessary cement. The

average unit prices by contracts were as follows:

Tunnel excavation . e 4.00 per cuyd.
Tunnel lining with concrete.. ... 6.25percuyd.
Earth excavation .......... 0.50 per cu.yd.

Rock excavation ... 1.00 per cu.yd.
N sl oaneamtien . e s 2.80 per cu.yd.
Reinforced concrete .. 3.50 per cu.yd.
Reinforcing steelw nrk “labor and nmtenal ........ 50.00 per ton

Structural steelwork, fabrication, erection, and
material . 125.00 per ton
The total cost of the development ‘exclusive of the

transmission system, was $10,000,000.

Editor’'s Note—Although Japan is outside the territory cov-
ered by Western Construction News, we are publishing this
article because it contains construction features of particular
interest to engineers and contractors in the far west, particu-
larly as regards the fish ladder over the diversion dam and
provision in all structures for resistance against earthquakes.
The project described by Shimodao serves as an index of con-
temporary hydroelectric construction in the Orient.

TOPOGRAPHIC MAPS FROM AERIAL PHOTO-
GRAPHS BY THE HUGERSHOFF PATENT

During the last maneuvers of the German army, all
maps were taken from the artillery and a base line
with elevations was run, this base line being of such
extent that it would appear in three consecutive aerial
pictures. The army air service then took the photo-
graphs, made contour maps covering a depth of 15
miles, and delivered these maps to the field forces in
less than 36 hours. Firing data were placed on the
maps and the artillery made over 85% direct hits on
its objectives. Later, the Imperial Geographic Sur-
vey checked the maps with precise ground controls
and found a horizontal error of 1 in 5000 with meter-
interval contours, and a vertical error of only 18 cm.
In a survey of Washington, D, C., similar precision
was obtained.

The method for making topographic maps direct
from aerial photographs with a minimum of ground
control is patented by Hugershoff. The contour maps
are made in one operation by stereoscopic instruments
and methods. Exclusive rights to the use of this pro-
cess are held by the Aerotopograph Corp. of America,
Washington, D. C,, of which C. H. Birdseye, formerly
chief topographer of the U. S. Geological Survey, is an
officer. Marshall Wright is field engineer for the cer-
poration and the western correspondents are: Brown
& Brown, Portland ; Mel Kennedy, Los Angeles; and
George S. Young, Oakland.
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Control of Cracking in Concrete Dams

By Lewis H. TurHILL
Concrete Technologist, Valley Springs, California
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The property of continual volume change of con-
crete, as evidenced by cracking, is demanding more
careful consideration than has previously been given
to it, as engineering progress has now reached a point
when greater dimensions of concrete dams (and other
structures) are being planned each year.

With increased size of structures goes the necessity
for greater durability, permanence, and safety. The
design must insure that the structure as a whole, and
each of its integral parts, will function as planned, as
constructed, and in whatever condition it is certain to
exist from that time on. This means that the volume
change of concrete during and after construction must
be thoroughly analyzed in its effect of cracking and
separating masses ordinarily assumed to be mono-
lithic.

[t is not my purpose to dictate rules for design; but
rather to give a simple summary of the causes and
manifestations of this property of the material as a
basis upon which action in design may be taken, and
to suggest ways and means during construction for
minimizing the amount and effect of cracking.

Cracking on Faces of Contraction Joints—Although
crack planes on radial lines from outside surfaces are
caused by the same things that make for cracks on the
faces of the contraction joints, they introduce no in-
determinate or doubtful conditions, and may be elimi-
nated by proper spacing of contraction joints. For
this reason, hereafter the discussion pertains only to
the cracking of questionable effect appearing on the
faces of the contraction joints and in other places
where the plane of the cracking is in a similar or other
undesirable direction.

Causes of Volume Change—Volume change in con-
crete is principally caused by two things: (1) temper-
ature variation and, (2) alternate wetting and drying.
If the entire volume of the mass were similarly affected
throughout, and if all parts and the whole were un-
restrained, there would be no cracking. The follow-
ing simple calculation shows that high stresses may
be introduced when the material is not free to adjust
itself to the new conditions. A temperature variation
of only 20° F. with the coefficient of expansion of
0.000006 gives a 0.012% change in dimension. With a
modulus of elasticity of 2,500,000, this means a tension
of 300 1b. per sq.in. if the ends are fixed, regardless of
length which is beyond the limit of the concrete. In
a dam, the dimensions become fixed by contact with
the foundation and by the unchanged condition of
material in the interior of the mass. Why should a
transverse crack in the 200-ft. base of a dam, exposed
for weeks as a bypass section, cause surprise and
chagrin when the non-appearance of the crack would
be far more astonishing under the circumstances, as

that would mean horizontal movement on the foun-
dation?

All this is generally understood, but what apparently
is often overlooked is that shrinkage due to drying out
of concrete is usunally greater than that due to normal
temperature ranges. A summary of research on this
shows 0.16% shrinkage from original set volume upon
drying,! 2" 2 ywhereas a temperature change of 100° F,
will produce only 100 X 0.000005=0.06% change in
dimension. This explains the persistent presence of
vertical cracks normal to the radii in the angles of the
offset keys on the exposed contraction joints during
construction of most dam sections over 40 ft. thick,
regardless of the time of year or the temperature of
the concrete when placed, or of the difference (or lack
of it) in temperature between the inside and outside
of the block.

This cracking under all temperature conditions is
an indication that the possibility of refrigerating the
aggregate, so that the concrete would always be placed
at 50° F,, in order to reduce ultimate temperature of
setting, and consequently the difference in tempera-
ture between the inside and the outside of the block,
would have a limited effect on minimizing cracking.
Also, considering the cost of such an operation com-
pared with the results, this would be an impractical
procedure. It does show that control of cracking is
dependent upon prevention of drying, and this means
constant wetting and minimum exposure to drying
and cooling by keeping the structure as nearly hori-
zontal as possible during construction. The sugges-
tion is submitted that such cracks appearing in the
downstream part of the section would be made to ap-
pear in more structurally desirable directions if the
offset keys were made parallel to the face of the dam
—instead of vertical—and ended in the center of the
section rather than coming out at the faces. This in-
novation is being carried out on the flood control dam
on the Calaveras river for the city of Stockton, Cali-
fornia.

Controlling Depth and Direction of Cracks—Some
encouragement may be derived from the probability
that such cracking penetrates only a small fraction of
the thickness of the block. The reason for this is that
the conditions which were responsible for the presence
of the cracks on the surface (lower temperature and
drying) are not present a short distance inside the
mass. But the possibility exists that, as time goes on
and the center of the block approaches the outside
condition, the cracks which have started may grad-
ually penetrate farther with each alternating condition
of stress, moisture, and temperature. Thus it becomes

*Volumetric Changes in Mortars and Concrete’ by R. E. Davis and
G. E. Troxell, University of California, 1929 meeting, A.C.I.

*Variations in Standards of Portland Cement’, P. H. Bates, A.C.L
Journal, November, 1929.
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desirable in assuring the functioning of the structure
as designed, that such cracks should be controlled in
direction in some such manner as suggested above.
Also, these cracks should be minimized in width and
number as much as is practicable during construction,
by the influence of the following factors under ex-
perienced authoritative technical control of concrete
manufacture for uniformity of product,

Effect of Uniformity of Concrete—The importance
of uniformity of quality of concrete cannot be too
strongly emphasized in this connection. Uniformity
of strength, consistence, cement and water content,
and grading and distribution of aggregate will con-
tribute largely to reducing and distributing shrinkage
cracking, regardless of more fundamental factors which
may be applied. Such uniformity has many other
structural and economic advantages and may be main-
tained within comparatively narrow limits by proper
attention to all the steps in the procedure of concrete
construction.

Effect of Other Factors—Recently reported research
on this subject shows that the amount of volume
change varies directly with the amount of cement, the
amount of water, and the fineness of grading and size
of aggregate!, This is a fortunate combination of cir-
cumstances, for aggregates properly graded to the
maximum size possible in massive work require less
cement and water per cubic yard of concrete for ade-
quate strength, impermeability, density, and workabil-
ity, than smaller materials making a considerably
lower fineness modulus,

Such mixtures of lower cement content and a wider
range of aggregate sizes require more careful control
in assembling, handling, and placing, if the essential
uniformity is to be maintained. These requirements
are entirely practical, however, as has been demon-
strated to a certain degree on several projects with, in-
cidentally, considerable economy.

Chemical Constitution of Cement—DProbably the
most important basic influence upon volume change is
the chemical constitution of the cement. Variations
in length of test beams under similar conditions (ex-
cept brand of cement) have been shown to be from
0.11 to 0.22%.2and3 A yariation in temperature rise in
the first 24 hours of setting of 118° to 208° F. was
found in a group of 32 cements®. The average volume
change in three brands of high-early-strength cement
was reported 25% greater than for three normal port-
lands®. High-early-strength is usually of no particular
advantage in dams, as they are seldom loaded in less
than three months. It has been found that the cements
showing the lowest volume change were those com-
paratively high in iron and low in alumina?®

These brief conclusions from extensive investiga-
tions would seem sufficiently pointed to indicate the
advisability, where hundreds of thousands—perhaps
millions—of barrels of cement are to be used, of some
comparative study before arrangements are made to

*Researches in Concrete’ by W. F. Hatt, Bulletin No. 24, Purdue
University.

;t“: F. Hatt's discussion of ‘Volumetric Changes in Mortars and Con-
crete’.

“Volume Changes of Portland Cement as Affected by Chemical Com-
pOS!t:gnsﬂTﬂ%dAgmx’ by A, H. White, University of Michigan, 1929 meet-
ing, .M.
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purchase the material. In most cases, some selection
of brand is possible, especially at similar prices. In
that event, such studies should determine: (1) the
brand showing minimum volume change; (2) the
probability of it continuing thus throughout the period
of delivery; (3) the possibility of improving it—or one
of the other economically available brands—in this
respect for at least the amount of work in question ;
and (4) the advisability of specifying essential physi-
cal and chemical tolerances to this end.

Powdered Pumicite—In recent months, some studies
have been made to determine the influence upon vol-
ume change of substituting a naturally powdered pum-
icite for a portion of the cement®. The results show
a reduction of setting temperature rise in proportion
to the amount of silica substituted (20 to 30%). Also,
for these amounts a 10% reduction in modulus of
elasticity was noted. This increase in elasticity will
permit proportionately greater freedom from cracking,
because stresses caused by a given condition will be
thus reduced.

Cracking in the Lines of Minimum Transverse Stress
—It is practically impossible to place contraction
joint planes other than the usual radial joints without
having certain stresses cross them at some time or an-
other under the various conditions of loading. If the
natural cracking is directed in the lines of minimum
transverse stress, as is usually quite feasible, the
rough surfaces of the crack plane will transfer such
occasional light stresses as may occur, where a
smoothly constructed plane would not.

It is believed that, if cracking is thus controlled in
direction, and minimized in amount by proper atten-
tion to detail in concrete manufacture, this question-
able element in large concrete dams will be brought
within adequately determinable safe and economic
limits.

sRoy W. Carlson, Los Angeles County Flood Contrel District.

LOS ANGELES OPENS E. THIRD ST.

The accompanying illustration shows earth-moving
equipment opening East 3rd st..in the city of Los An-
geles, J. J. Jessup, city engineer.

i T e L

Caterpillar Tractors Pulling McMillan Scraper,

Fresno, Scarifier,
and Sheeps-Foot Tampers
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North Berkeley Storm Drain

System, Berkeley, California

SUTRT T R T
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J. C. Hickey, of Alhambra, California, will complete
his contract about June 20 for unit No. 4 of the Berke-
ley storm drain system. Construction began January
10 and has been somewhat handicapped by weather
conditions and by rock encountered in trench excava-
tion. However, the work is well organized and prop-
erly equipped and good progress is now being made.
On February 21, the pipe footage was one-third com-

UL - BT oo,

Fordson-Killefer Loader Clearing Street of Excess Material

pleted and the project, from the standpoint of contract
price, was one-half completed.

Quantities—The contract involves 38,875 cu.yd. of
unclassified excavation; 21,930 lin.{t. of 75 to 15-in.
reinforced concrete pipe; 2410 lin.ft. of 12 to 4-in. vit-

(Upper) Vitrified Clay Pipe, Salt Glazed, Used for Catch Basin
Connections. (Lower) Constructing Manhole with
Truck-mixed Concrete

rified clay pipe; 69 standard and 2 water-seal man-
holes; 67 catchbasins, assorted types; 13 curb inlets,
assorted types; 12 sanitary intercepts; 50 cu.yd. of ‘A’
and 40 cu.yd. of ‘B’ concrete; 20 cwt. reinforcing steel ;

LT TR R
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30 cu.yd. foundation rock; 1000 sq.it. asphalt and 3000
sq.ft. oil-macadam paving.

The contract price was $221,666, of which the city
will pay $13,000 in cash and the balance under the 1911
Improvement Act. Unit bids were published in the
November 10th, 1929, issue, p. 40.

Trenching—Trench excavation is being done with
an Austin model 42-15 trencher, working to an average
depth of 11 ft. and a maximum width of 112 in., the
minimum width of trench being 40 in. This machine
averages 600 cu.yd. in ordinary material. Lateral
stubs and catchbasin connections are being excavated
with a Barber-Greene ditcher. For removing pave-
ment, Ingersoll-Rand air tools are used; these are
powered by a Rix 120 compressor.

Backfilling is done with an Austin model BF-4 ma-
chine. Excess material is removed with a Killifer

/3

Laying Hume Concrete Pipe with Universal Crane Mounted
on Fageol Truck

loader attached to a Fordson rubber-tired tractor, This
unit loads into three 1%4-yd. dump trucks—two Dodges
and one Ford—and has a capacity of 300 cu.yd. per
8-hour day.

Pipe Laying—Pipe 30-in. and larger is laid with a
Universal crane mounted on a 6-ton Fageol truck. This
6-ton unit has satisfactorily handled the 75-in. pipe in
8-ft. sections weighing 774 tons. Pipe 27 in. and
smaller is laid by hand, using a tripod and hand winch
on the heavier sections.

All vitrified pipe is being supplied by Gladding, Mc-
Bean & Co. and is being laid with cement joints. Pipe
24 in. and smaller is being {furnished by the California
Concrete Products Co. and that 27 in. and larger by
the American Concrete Pipe Co.

Concreting—On manholes, catchbasins, etc., Hickey
is using truck-mixed concrete supplied by the Pacific
Coast Aggregates Co. The average concrete require-
ment is 6 cu.yd. on manholes and 3 cu.yd. on catch-
basins; a total of 2000 cu.yd. being used. The truck
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Backfilling Trench on Marin Avenue, North Berkeley, with Austin
BF-4 Backfiller. Austin 42-15 Trencher in Distance
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mixers are mounted on Pierce-Arrow 8-ton trucks. A
fleet of three trucks is used to haul 2}2-yd. loads of
class ‘A’ concrete, the average haul being 4 miles.

Personnel—Harry Goodridge is city engineer and
Sam Hart is storm drain engineer for the city of
Berkeley. J. M. Housley is personally superintending
the contract for J. C. Hickey (also on the job in per-
son) with headquarters at Albany, California. A crew
of 40 men is employed on the work.

Editor’s Note—Unit bid summaries on other projects in the
Berkeley storm drain system were published during 1929 as
follows: March 10th issue, p. 48; April 25th issue, p. 50; and
September 10th issue, p. 48. An article by S. A. Hart on con-
struction of Unit No. 5 was published in the February 10th,
1930, issue, p. 75
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South Side Vitrified Pipe Sewer, Missoula, Montana

By R. B. HARTENBOWER

Engineer, Morrison-Knudsen Co.,
Missoula, Monlana

LT e e e e e T e R s st i i e s s e e s

Morrison-Knudsen Co. is constructing a complete
sanitary sewer system in what is known as Special
[mprovement District No. 75, for the city of Missoula,
Montana. The system will care for that portion of
the city lying south of the Missoula river.

System Desecribed—I"or construction, the system is
divided into five parts, namely: (1). A 30-in, main
trunk sewer which receives sanitary sewage from the
entire area (this sewer traverses and extends north-
erly along Russell st. and discharges into the Missoula
river) ; (2). subsidiary main No. 1; (3). subsidiary
main No. 2; (4). Walnut st. subsidiary main; and
(5). all the lateral sewers embraced within the entire
area of district No. 75. The five divisions are included
in one general contract.

Scope of Work—Excavation and refill totals 135,-
078 cu.yd., divided into: 1280 cu.yd. of solid rock, 1998
cu.yd. of intermediate, 131,500 cu.yd. of gravel and
earth, and 300 cu.vd. of embankment. There is 86,500
lin.ft. or 16.38 miles of double strength vitrified pipe
sewer in place, including 3493 lin.ft. of 30-in., 3302
linit. of 21-in., 6740 lin.ft. of 18-in., 4847 lin.ft. of 15-in.,
1430 lin.ft. of 12-in., 43,200 lin.ft. of 10-in., and 14,415
lin.ft. of 8-in.

Wye branches total 3192 (all 214 by 6-in.), of which
5 are 30-in., 5 are 21-in., 16 are 18-in., 23 are 15-in.,
4 are 12-in., 2482 are 10-in., and 657 are 8-in. There
are 194 standard manholes complete, of which 155 are
concrete, 4-It. diam., and 39 are brick, 5-ft. diam., and
46 standard flush tanks complete, each 474 ft. diam.

Contract—DBids were received September 24, 1929,
from Morrison-Knudsen Co., Boise, Idaho ($464,420) ;
J. F. Shea, Portland, Oregon, and Clifton, Applegate
& Toole, Spokane, Washington ($469,419) ; and ]. C.
Maguire, Butte, Montana ($481,505); the engineers
estimate being $470,260. (A complete list of unit bids
was published in the October 25th, 1929, issue, p. 64.)

The contract was awarded to Morrison-Knudsen
Co., who began work November 1, 1929, and shut
down for cold weather on January 7, 1930, resuming

construction on February 1. The project will be con-
tinued as weather permits, the contract time expiring
October 1, 1930.

Progress—By January 27, the contractor had com-
pleted the 30-in. main trunk line; the manhole con-
struction was 50% complete; all (720 lin.ft.) 21-in.

P&H Ne. 700 Trench Hoe on 30-in. Main Sewer Near Third St.,
Missoula, Montana. Insley Excavator Laying 30-in. Vitrified
Clay Pipe in Background. December 30, 1929
pipe and 2900 lin.ft. of 18-in. pipe had been laid on
subsidiary main No. 3; and 2300 lin.{ft. of 8-in. laterals
had been laid. The job was 16% complete as of that

date.
Equipment—For excavating the larger trunk lines,
one P&H No. 700 power shovel with trench hoe at-

|
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tachment is used and on the smaller trunk lines and
laterals a class ‘C' Insley excavator with trench hoe
attachment is used. As a utility machine, the con-
tractor has a Byers ‘Bearcat’ shovel with clamshell
and skimmer attachment. With the clamshell attach-

Caterpillar ‘30’ with La Plante-Choate Bulldozer Backfilling 14-ft.
Trench on Trunk No. 3, Russell St., Missoula
ment, the ‘Bearcat’ excavates where the sewer crosses
water mains and other obstacles; it is also used to lay
heavy pipe on the trunk lines. The skimmer attach-
ment will be used to clean up excess material after
backfilling. For excavating laterals, one Parsons
trencher, model 40, is used, and in connection with the
trencher, a 70-it. portable Northern conveyor carries
excavated materials back over the trench for backfill.

Laying 21-in. Vitrified Clay Pipe on Trunk No. 3 Between Fourth
and Fifth St., Missoula, November 28, 1929

One Caterpillar ‘30’ and a LaPlante-Choate bulldozer
with hydraulic lift are used to backfill the trunk lines
and other trench sections where the conveyor is
operated.

C. W. Swearingen, civil and consulting engineer of
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Missoula, is the sewer engineer and E. S. Hathaway
is the city engineer of Missoula. For Morrison-
Knudsen Co., M. H. Knudsen is president; H. W.
Morrison, vice-president and general manager, and

W. Joslyn, secretary-treasurer. I am in charge of
construction of the South Side sanitary sewer system
for Morrison-Knudsen Co. '

FUNDAMENTAL FACTS FOR THE CONSTRUC-
TION INDUSTRY*

The first Government census of the construction
industry is a part of the 1930 decennial census. For
many years contractors have realized the necessity for
obtaining more complete and accurate statistics to
promote efficiency in the conduct of their industry.
It is expected that essential facts will be available for
this purpose as a result of the census.

Construction statistics have previously been gath-
ered by private agencies to serve particular purposes,
but a comprehensive census is not feasible for them
to undertake. Statistics on building permits, in cities
where such permits are required, have been gathered
for years but they do not give a complete picture of
the situation. Public and quasi-public or community
buildings often do not require permits. Also, a great
amount of building construction has been done outside
the corporate limits of cities, where no permits are
required. Engineering-construction such as railroads,
sewers, waterworks, and the like, is not covered by
permits. The statistics gathered by other private
agencies on the value of contracts awarded have not
completely covered the United States, nor have they
covered much of the smaller construction.

The present census will make available information
concerning the approximate number and kind of gen-
eral contractors, subcontractors, and operative build-
ers in the United States, and the total value of work
performed by them during 1929. General contractors
will classify themselves as building, highway, grading,
waterworks, dredging, railroad, and other branches.
Similarly, subcontractors will indicate the trade in
which they are engaged.

Questions regarding the number of skilled and un-
skilled workmen on the payrolls, and the total annual
payroll, will have a direct bearing on the matter of
employment in this second ranking industry. It will
also indicate the seasonal character of various kinds of
construction. The trend toward rental rather than
ownership of construction equipment will also be dis-
closed, as well as various items ol expense such as
rent, liability insurance, bond premiums, and all other
overhead. This cost of industry will be of value to
each individual concern engaged in any particular
type of construction.

Although only contractors whose gross business
during 1929 exceeded $25,000 are required by Act of
Congress to fill out the report blanks, about 150,000
contractors or contracting firms will be canvassed by
mail and possibly later by special field agents. Infor-
mation furnished will be held in strict confidence.

*Extracts from an article by Alanson 1), Morehouse, chief of the con-
struction section, division of distribution, U, S. Bureau of the Census.
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Lake Keechelus Vicinity Project, State Road No. 2,
Washington

By F. W. GrLoor

Resident Engineer, Washington Department
of Highways, Hyak, Washington

TRERR TR R TR D e

On July 30, 1929, the Washington Department of
Highways let a contract to Edwin J. Dunnigan, Inc.,
Seattle and St. Paul, for the final section of the new
highway across Snoqualmie pass between North Bend
and Cle Elum, Kittitas county. The completion date
is June 1, 1930, contract time ending September 1.

This project includes 5.2 miles of clearing, grading,
and gravel surfacing along the shore of Lake Keeche-
lus, and is quite difficult to construct. At this point
the new highway closely follows the narrow, danger-
ous, and obsolete road that has been the only passable
route of travel across the mountains. This old road
must be kept open to traffic while the new highway is
under construction. In spite of heavy traffic and nu-
merous other difficulties, the contractor has set a good
record for speed and efficiency in highway construc-
tion, with a minimum of delay to passing motorists.

The approximate amount of the contract is $304,000.

Clearing—Soon after the contract was let, large
crews were rushed to the job. A modern construction
camp was erected, and clearing and grubbing opera-
tions commenced. Within a short time, 70 laborers,
4 teams, and 1 Caterpillar ‘30" were busy cutting the
brush and clearing the right-of-way for power shovels.
The unusually dry season created an extreme fire haz-
ard, and the work was carried on under difficult con-
ditions. As the piles of brush and logs could not be
burned during the dry summer months, it was neces-

Excavating Trench for Highway Along Shore Line of Lake
Keechelus; 1/4-yd. Northwest Shovel in Foreground

sary to place the slashings and debris out of the way
of grading operations and yet where they could be
safely burned when weather permitted.
Grading—Drilling was carried on in two shifts of 10
hours each. Eight Sullivan compressors, two Sullivan
model ‘C' pneumatic tool sharpeners, two Sullivan
model GF2 oil furnaces, and twenty Gardner-Denver
jackhammers were used on the job for drilling and
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coyote holes in the rock cuts. One well drill was used
in a large solid rock and cemented gravel cut. This
well drill was an assembled unit constructed and oper-
ated by Jenson & Co.

The first shovel began operation August 12, 1929,
working two shifts. As the job progressed, additional
shovels were added until there was a total of six in use.
These included two Northwest 134-yd., two Erie 1%4-
yd. gas+-air, one Bucyrus l-yd. diesel-powered, and

R

Loading Coyose Hole with Dupont

one Orton Vi-yd. shovel. At the peak of grading oper-
ations, fourteen 4-yd. dump trucks and two 7-yd. Linn
tractor trucks were used in moving material from the
shovels. The dump trucks on grading included six
Whites, two Pierce-Arrows, two Internationals, three
Kenworthys, and one Republic.

As the work progressed, it was necessary to shoot
and remove the rock bluffs along the lake shore, and
at the same time to maintain a passable thoroughfare
during the daytime. This work was facilitated by
closing the highway to all travel between the hours of
10 p.m. and 6 a.m.; thus it was permissable to block
the road during the closed period.

As soon as the drilling on each large cut was com-
pleted, the holes were loaded with dynamite. Then,
just before the closing hour, two shovels were moved
up, one on each side of the cut, and held in readiness
barely out of range of the blast. Shortly after the
highway was closed, the shot was fired and the shovels
immediately started clearing a temporary roadway
through the loosened material. Dupont 40%, 60%,
and special stumping dynamite was used throughout
the work. Some Dupont black powder was also used.
This clearing was usually accomplished in a few hours,
The shovels were then returned to the ends of the cut
to complete its removal,

Smaller shots—bulldozing and stumping—could not
be delayed in this manner and it was frequently neces-
sary to hold up traffic for short intervals. Despite the
constant stream of traffic and frequent blasting, no in-
juries were suffered by passing motorists. The occa-
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sional necessity for blocking the road to permit the
loading and dumping of trucks where the roadway
was especially narrow was another cause of traffic de-
lay. As construction was carried on at various points,
there were often several delays in the course of a trip
through the project.

The width of roadway between shoulders is 28 ft. on
cut and fill, plus standard widening on the inside of
curves.

Finishing and Surfacing—Finishing crews followed
closely behind the shovels, half of the roadway being
finished while one-way traffic was maintained on the
other half. All finishing was done quickly and effi-
ciently by teams and hand labor.

Crushed gravel surfacing was placed on the grade
as soon as it was completed. The crushed gravel was
included in contracts for adjoining surfacing improve-
ments and was supplied by three crushing plants—two
large semi-permanent units and a small portable unit.
The type and capacity of the three crushers is given
in Table L.

TABLE I
Feature Crusher No. 1 Crusher No. 2  Portable Crusher
g Ve ek 100-hp. diesel 85-hp. steam  60-hp. gas
Primary crusher......36-in Cedar 8-in. McCulley 12-in. Bulldog
Rapids gyratory
universal
Secondary crusher...36-in, Symonds 24-in. Symonds ....ooooeveveeeeee.
cone disc
Capacity (cu.yd.
per hour)... oo 40 30 15

Most of the surfacing was hauled by five Mack and
two Kenworthy dump trucks.
The finished gravel surface is 20 ft. wide and 11 in.

WESTERN CONSTRUCTION NEWS

Arrir 10, 1930

face will also be 20 ft. wide. The largest gravel in the
sub-base is 3 in. diam. An average of 4000 cu.yd. of
gravel is used per mile.

Structures—The concrete work included 7 large re-
inforced box culverts containing a total of 470 cu.yd.
of concrete and 71,000 Ib. of reinforcing steel: This
work was sublet to J. R. King & Co., of Seattle, who
also subcontracted 1.0 mile of grading. Construction
of the culverts was commenced August 23, 1929, and
completed October 14, using a 3-sack Rex mixer. Al-
though it was necessary to secure the aggregates at a
considerable distance from the project, the culverts
were completed without inconvenience or delay to the
grading operations.

Progress—When construction was at the peak, over
260 men were employed. The contractor rushed the
work to take advantage of good weather during the
fall season. When the job was shut down by heavy
snow on December 12, there was 4.2 miles of grading
completed. Within the 4-month period, 177,000 cu.yd.
of solid rock excavation and 84,000 cu.yd. of class ‘A’
excavation was moved. On March 25, the contract
was 85% complete.

Personnel—The contract for the Lake Keechelus
Project was let by Samuel J. Humes, director of high-
ways, E. C. Simpson being the district engineer with
headquarters at Yakima. I am the resident engineer
on'this project.

Jud Maguire is superintendent for Edwin J. Dunni-
gan, Inc. Charles Pitts was the culvert foreman and
Clyde Reeves the grading foreman for J. R. King & Co.

Editor's Note—A progress article on the Lake Keechelus

: Vicinity Project was published in the November 25th, 1929,
deep. When eventually paved with concrete, the sur- issue, p. 630.
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Highway Construction in Colorado River Canyon
Heavy Grading on F.A.P. 297-C Between DeBeque and Palisade, Mesa County, Colorado

By Joux J. VANDERMOER

Division Engineer, Colorado Stale Highway
Department, Grand Junction

L

Hinman Bros. Construction Co., Denver, Colorado,
is making good progress on 10 miles of grading and
graveling on F.A.P. 297-C (State Road No. 4) through
the Colorado river canyon to connect DeBeque and
the present road at Palisade on the west end of Plateau
canyon. In the 1930 state highway budget a 4-mile
contract is proposed (F.A.P. 297-D) which would give
an outlet down the Colorado river and open the new
road to travel. The project, when completed, will re-
place the 23-mile Plateau canyon road, a crooked and
dangerous route through the ‘bad lands’ to the east of
the Colorado river canyon. Besides being 8 miles
shorter than the old road, it will provide a water grade.

There also is left a 1-mile project to be built when-
ever a new bridge is constructed at DeBeque. This
can be deferred for some time, as the old bridge is still
available.

Location—F.A.P, 297-C extends for 4.5 miles across
the DeBeque flats and then enters the Colorado river

canyon, where it continues downstream for 5.5 miles.
The main line of the Denver & Rio Grande Western is
on the west side of the canyon, while the new highway
is on the east side. There will be no vehicular outlet
down the river until F.A.P. 297-C and 297-D are com-
pleted.

DeBeque is 40 miles east of Grand Junction, Colo-
rado. It is on the main east and west highway
through the center of the state, connecting Denver
and Grand Junction, and is the center of oil shale de-
velopment for this section of Colorado.

Design—The first 4.5 miles of roadway is ordinary
earthwork and the last 5.5 miles is heavy rock. The
embankment section will have a 26-ft. roadbed and the
excavation section through the canyon will be 24 ft.
wide, with a road ditch 12 in. deep. The embankment
section slopes will be 1%4:1 and those in the canyon
section will be fitted to the material encountered—at
this time the probable slopes are 14:1 to ¥4: 1.

s
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The entire project will be surfaced to a width of 20
ft. and will have a 2-in. parabolic crown. The 4-in.
base course will require 26 cu.yd. of crushed Colorado
river gravel per 100 ft. and the 2-in. top course will be
placed at the rate of 19 cu.yd. per 100 ft. The surfac-
ing material will be graded to the following circular
openings:

Diam. of Circular Screen
(in.)

% Retained

R SRR,
The bridges are all pile driven and consist of creo-
soted douglas fir, including piling. They range from

(Upper) Colorado River Canyon Between DeBeque and Palisade,
Colorado; Denver & Rio Grande Western Rallroad Along West
Side, New nghwa* Location Shown by Line Along East
Side. (Lower) Typical Heavy Rock Excavation for
Highway Along Left Bank of Colorado
River Canyon

23 to 138 ft. total span and use a bent spacing of 23 ft.
in nearly all cases. These bridges are designed for
reinforced concrete floors 614 in. thick and 20 ft. wide.
The larger culverts are of reinforced concrete and the
smaller ones are of corrugated metal pipe, with con-
crete headwalls.

Contract—The contract was awarded in June, 1929,

for $312453. Nine bids were received, the highest be-
ing $384,030, the average $347,405, and the engineers’
estimate $338,627. The unit prices ranged from $0.22
to $0.83 per cu.yd. on borrow, $0.70 to $1.05 per cu.yd.
on unclassified material, and $0.87 to $2.00 per cu.yd.
on surfacing.* An allowance of 10% is made for engi-
neering and contingencies, bringing the total estimate
(based on the contract) to $343,699.

Progress—The contract calls for the project to be

*The unit bid summary was published in the June 25th, 1929, issue, p. 48.
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completed within 250 working days and it appears that
this requirement will be met. The contractor has
practically completed the first 4.5 miles across the
DeBeque flats, including grading, bridges, culverts,
and surfacing, and ha$ rough-graded 4.5 of the 5.5
miles in the canyon section. Work will be continued
throughout the winter. On February 6 the elapsed
time was 139 working days and the project was 50%
complete.

The maximum labor payroll to date has been 130
men per day.

Equipment—The list and cost of the contractor’s
equipment, including screening plant, follows:

One 1¥%-yd. Lorain-75 gas shovel (new)..................$15,000

One 1%-yd. Koehring gas shovel (new).... .. 15,000
Two Ingersoll-Rand type 20 air compressors, with six

jackhamers and sharpeners —...ooeecccmecne. 10,000
Three 2%-ton White trucks...... s NENO0
Two 2V-ton G.M,C. trucks........ i a0
Five 2-ton G.M.C. trucks............... 13,125
Two Caterpillar ‘30" tractors.... . 5,000
Two Twin City stationary engines for crushing plant...... 5,000
Two Universal crushers for crushing plant....................... 6,000
One crushing plant complete, over and above engines

and crushers (contractor’'s design)......oooiicreceans 5,000

odall s i erireneneennn$ 93,881

Most of this equipment was new when construction
was commenced. This has been reflected in good prog-
ress, with few delays.

Construction Methods—Sand and gravel for con-
crete and surfacing is taken from a pit adjacent to the
Colorado river at the DeBeque end of the project.

Ordinary construction methods were used on the
upper 4.5 miles, where the work consisted mostly of

(Upper) Highway Construction in Colorado River Canyon, Looking
Upstream from Sta., 400, (Lower) Gravel Crushing Plant
Near DeBeque for Surfacing Highway

side borrow. On the lower 5.5-mile section through
the Colorado river canyon, all work was carried on
from the upper end, as the only available bridge across
the river was at DeBeque.

The steady high water of the 1929 construction sea-
son made it dangerous to attempt any other crossing
than the bridge at DeBeque. This bridge is designed
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for light loads only, so the two new shovels were or-
dered shipped knocked down and were assembled by
the contractor after being carted across the bridge.
They were then taken direct to the beginning of the
canyon section. ¢

As the entire 5.5 miles of canyon section was inac-
cessible except by foot, it was decided to construct a
pioneer road, within the excavation lines wherever
possible. The first shovel was used to rough out this
road and the second shovel completed the excavation
to line and grade. This method of construction has
facilitated the work, as it allowed the transportation
of men, equipment, supplies, and material as the pio-
neer road progressed.

Each shovel is accompanied by an air compressor
which is operated continuously to produce muck for
that shovel. Most of the shovel work is casting and
there is considerable waste, with a minimum of over-
haul required to date. The native rock is a soft sand-
stone that drills, springs, and shoots to good advan-
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tage. Some of the roadbed must be drilled and shot
down from the cliffs above into the riverbed. This
material can be placed without the use of a shovel, but
the drilling and shooting is rather expensive. The ex-
plosives in use are black powder and 40% DuPont
dynamite.

A feature of the contract is its magnitude, this being
one of the heaviest projects constructed by the state.
Another feature is the bid price of $0.73 per cu.yd. of
unclassified excavation through the canyon section.
However, the State Highway Department feels that
the project is being economically built and it is hoped
that the contractor will earn a legitimate profit.

Personnel—L. D. Blauvelt is state highway engineer
of Colorado. Although the project is within my dis-
trict, R. E. Cowden, locating engineer, is in direct
charge for the state, reporting direct to J. E. Maloney,
assistant highway engineer at Denver. Wallace Hin-
man represents Hinman Bros. Construction Co. and

maintains a local office at DeBeque.
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Ariel Hydroelectric Project, Lewis River, Washington
By O. L. LEFEVER

General Superintendent, Northwestern
Electric Co., Portland, Oregon

i T e e e i

The Ariel hydroelectric project is located on the
north fork of the Lewis river 12 miles northeast of
Woodland, in Clark and Cowlitz counties, Washing-
ton. It has an ultimate capacity of 160,000 kw. in four
units and will be leased and operated by the North-
western Electric Co., of Portland. The plant is owned

pleted August 1, 1931; the estimated total cost of the
development is $8,500,000.

Dam—The dam will be of single arch construction,
200 ft. high, with a gravity section at each end, the
crest length being 1295 ft. The spillway on the north,
or Cowlitz county, side will have four tainter gates.

ARIEL HYDROELECTRIC PROJECT, LEWIS RIVER, WASHINGTON; SHOWING BUCYRUS-

ERIE 1/4-YD. DIESEL ELECTRIC POWER SHOVEL, LINN TRACTOR TRUCKS, SAUER-

MAN 2.-YD, DRAGLINES, CLYDE DERRICKS EQUIPPED WITH ELECTRIC HOISTS AND
WILLIAMS BUCKETS, AND WHIRLEY DERRICKS

by the Inland Power & Light Co., of Portland, and is
being constructed by the Phoenix Utility Co., of New
York City. The FElectric Bond & Share Co., New
York, is doing the engineering on the project. Con-
struction began November 1, 1929, and will be com-

Power-House and Equipment— Just below the arch
of the dam will be the power-house with space for two
45,000-kw. generating units, operating under a maxi-
mum head of 180 ft. For the present, only one unit
will probably be installed. An option has been taken
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on a second unit to be installed, provided load condi-
tions make it necessary. The upstream face of the
dam and the two units will be connected by 15-ft.
straight penstocks. Just ahead of the units there will
be either butterfly or Johnson valves, the type being
undetermined at this date (March 13).
Direct-connected exciters will be used, with a pilot

Concrete Aggregates and Mixing Plant Equipped with Telsmith
Crushers and Smith 2-yd. Mixers

exciter on top to provide for high-speed excitation;
there will also be motor-driven spare exciters. The
governor will be motor-driven and will receive its
energy from slip rings on the pilot exciter. A water
wheel will drive the house generator,

Progress—A 1467-ft. diversion tunnel is being driven
from both ends, 150 lin.it. of work remaining on March
13. The bore is 27-ft. diam. and the finished tunnel
will be horseshoe-shaped, with a section giving the

Excavating for Sump at Intake End of Tunnel, with Bucyrus-
Erie Air Shovel

equivalent of a 25-ft. diam. circle. Driving is done by
the top heading and bench method, the best weekly
progress being 150 ft. and the daily 29 ft.

Excavation on the dam abutments is nearing com-
pletion. ‘

Equipment—Major equipment on the work includes:
three 2-yd. T. L. Smith mixers; four Linn tractor
trucks; two 34-yd. Bucyrus air muckers on tunneling ;
iwo 174-yd. Bucyrus diesel shovels; a Telsmith plant
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for handling concrete aggregates; two Sauerman 2-yd.
slackline outfits for removing sand and gravel from the
river ; four Clyde derricks and electric hoists, equipped
with 2-yd. Williams clamshell buckets, for excavating
the dam foundation below the river level; three Whir-
ley derricks, equipped with 2-yd. Williams bottom
drop buckets, for handling concrete on the dam; six
7-ton Whitcomb gas locomotives; one 30-ton Ohio
locomotive crane for handling material from the cars
to trucks and storage at Woodland ; four 1050-c.f.m.
Ingersoll-Rand air compressors; one Joshua Hendy
ogiant for excavating side wings of the dam; twenty
drift drills; and twenty Jackhamers.

Personnel—H. Y. Lincoln is the construction man-
ager for the Phoenix Utility Co. L. T. Merwin, vice-

Cofferdam at Upriver Entrance to Tunnel; Bucyrus Diesel Crane
at Left, Whitcombh Locomotive in Background

president and general midnager of the Northwestern
Electric Co., is that company's executive on the work
and Lyman Griswold, consulting engineer, Portland,
is the engineering contact man on construction. I am
contact man on all machinery, electrical equipment,
and general details,

CALIFORNIA SEWAGE WORKS ASSOCIATION

The 1930 Spring Conference of the California Sew-
age Works Association will be held at Sacramento
April 21 to 22 (see March 10th issue, p. 129, for the
tentative program). John W, Alvord, of Alvord, Bur-
dick & Howson, consulting engineers, Chicago, will
replace Harrison P. Eddy of Boston as guest speaker
at the evening meeting of April 22, His subject will
be ‘Biological Engineering’.

AMERICAN SOCIETY OF CIVIL ENGINEERS

The national spring meeting of the American Society
of Civil Engineers will be held at Sacramento, Califor-
nia, April 23 to 26, headquarters being at the Hotel
Senator. The meeting will be attended by many east-
ern engineers; it affords an excellent opportunity for
personal contact with men of prominence in the pro-
fession and deserves the attendance of all engineers in
the far west.
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Pacific Northwest Section Will Meet in Portland, Oregon, April 24 to 26
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Water works men in Oregon and Washington have
an excellent program in store at the third annual meet-
ing to be held at Portland, April 24 to 26. The officers
of the section and the program committee have ‘cov-
ered the field’ and in the following tentative program
the technical papers are outlined in some detail.

Thursday, April 24

8 to 9:30 a.m. Registration at convention headquar-
ters, Portland hotel.

9:30 am. to 12 noon.
headquarters,

2 to 4:30 p.m. Round table discussion at headquar-
ters, or golf tournament on Eastmoreland links.

Friday, April 25

9:30 am. Address of welcome by George L. Baker,
mayor of Portland. Response by Ben S. Morrow,
chairman of the Section.

Round table discussion at

TecanicaL Parers (ForENooN Session)
(1) “Design and Construction of Intake Screens ior
Gravity Pipe-Line Intakes’, by J. W. Cunningham, of
Baar & Cunningham, consulting engineers, Portland.

(a) Proper arrangement of headgates, waste-ways, racks,
and screens.

(b) Advantages which may accrue from short-time sedi-
mentation at the intake or along the line.

(¢) A new form of automatic self-cleaning leaf screen.

(d) Fine screening of water through large areas at low
velocity, which may in some instances replace filtration.

(e) Lantern slides will probably be used with this paper.

(2) ‘Municipal Water Utility Accounting’, by G. B.
Schunke, utility accountant, Water Department, city
of Seattle, Washington.

(a) Historical. (Outline of early forms of municipal cor-
porate entities leading to present-day organizations.)

(b) Regulation of Utility Accounting Methods. (Analysis
of present classifications regulating municipal water utility ac-
counting. Reasons for same. Advantages and defects.)

(c) Financial Structure of Municipal Water Utilities. (Cap-
ital set up. Budgetary operation of plant. Provisions of reserves.)

(d) Commercial Cost Accounting. (Discussion of methods
best adapted to assist management in efficient operation of plant.)

(e) Public Relations. (Consumer accounting methods
Handling of delinquent accounts. Adjustments.)

TecENICAL PAPERS (AFTERNOON SESSION)

(3) “Water Works Management’, by R. H. Corey,
division engineer, Pacific Coast Division, Public
Works Engineering Corp., Salem, Oregon,

(a) Personal qualities required.

(b) Intermediary between superiors and public.

(¢) Adoption of general policy for all.

(d) Relations with employees.

(e) Public relations.

(f) Relations with regulatory bodies,

(g) Pure water the first duty.

(h) Ample financial return.

(i) Accounting.

(i) Operation efficiency, supply, leakage, meters, etc.

(k) Maintenance.

(1) Complaints.

(m) Extensions.

(n) Future development of source and system.

(4) ‘Metering, Maintenance, and Testing in a Small
Town’, by A. H. Labsap, superintendent of water de-
partment, Washington Gas & Electric Co., Longview,
Washington,

(a) Location of mains in alleys makes protection of meters
a serious problem.

(b) Advantages and disadvantages of meters in alleys.

(c) Procedure in applying for service, and record kept by
company.

(d) Meter is tested, stamped, and sealed.

(e) Method used in keeping meter registers from clouding.

(f) Trouble encountered in protecting meters.

(g) Synopsis of Department of Public Works rules for
testing meters,

(h) Result of tests.

(i) Cost of test and maintenance.

(j) Parts of meters that required renewal most often.

(k) Effect of testing on water unaccounted for,

(5) ‘Relationship of the State College of Washing-
ton to Water Works Engineering Practice’, by M. K.
Snyder, professor of sanitary engineering, State Col-
lege of Washington, Pullman.

(a) Courses in sanitary engineering offered at the State
College.

(b) Assistance which the college offers to engineers and
municipalities in making examinations and analysis of water
supplies.

(c) Two or three typical cases in sanitary examination that
have been made.

(6) “Outline of Method of Rating Water Works
Systems for Insurance Purposes’, by C. F. Wagner,
engineer, Oregon Insurance Rating Bureau, Portland.

(a) Method of applying grading schedule in general use by
National Board of Fire Underwriters in grading water systems
for insurance rating purposes.

(b) Various features of water systems which present dif-
ferent weights in the insurance scale.

(c) Relative value of items that go to make up a complete
water system.

(7) ‘In What Respect can the Oregon State Col-
lege be of Assistance to Oregon Municipalities in the
Solution of their Water Supply and Distribution Sys-
tem Problems? by C. A. Mockmore, associate pro-
fessor of civil engineering, Oregon State College, Cor-
vallis,

(a) General Information.
conferences.)

(b) Special Tests. (Of meters, pipes, etc.)

(c) Research Problems. (Seminar subjects for engineering
students and by engineering experiment station on hydraulic
and sanitary problems.)

(Through correspondence and

Evenine DiNNER AND ENTERTAINMENT
7 pom. At this session, Jack J. Hinman, Jr., national
president of AW.W_.A,, will address the members and
guests. (Portland hotel.)
Saturday, April 26
9:30 a.m. Motor busses will leave headquarters for

a trip over the Portland water system, including a visit
to the headworks and a luncheon at the Bull Run dam.
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C. C. Kennedy, San Francisco, has been retained as con-
su.ting engineer on the revamping of the filtration plant of
the Sacramento, California, municipal water supply.

Henry Z. Osborne and Walter E. Jessup, consulting engi-
neers, Los Angeles, have moved their offices to the Bradbury
bdg., Third st. and Broadway. The firm's practice is in
municipal, sanitary, and hydraulic engineering.

J. A. Hall, secretary of the Fresno Irrigation District, has
been elected president of the Fresno, California, Engineers'
Club, succeeding F. E. Twining. A. Segel will serve as vice-
president and R. D. Likely as secretary-treasurer.

Andrew M. Jensen, consulting engineer, San Francisco, will
handle the engineering on the proposed transcontinental line
of the Continental Air Express, working on a part-time basis.
This line will follow the Hamilton-Epley hotel chain across
the southern route from Los Angeles to New York.

Jack J. Hinman, Jr., associate professor of sanitation, Uni-

versity of Jowa, and national president of the American Water
Works Association, will attend the fourth annual meeting of
the Pacific Northwest Section, A W.W.A., at Portland, Ore-
gon, April 24 to 26. Hinman will speak before the Section
on the evening of April 25,
.. J. F. Coleman, of J. FF. Coleman Engineering Co., New
Orleans, Louisiana, and national president of the American
Society of Civil Engineers, will visit the San Francisco Section
of the Society in company with J. M. Howe, national vice-
president, and George T. Seabury, national secretary, follow-
ing the annual spring meeting at Sacramento, California, on
April 23 to 25.

Emil F. Cykler, since 1922 vice-president of the Pan-Pacific
Piling & Construction Co. and the Western Dredging Co.,
both of Los Angeles, is now entering consulting work on
harbor, reclamation, dredging, and wharf engineering. His
offices will be in the Bank of Italy bdg., Seventh and Olive
st, Los Angeles. Prior to 1922, Cykler spent 6 years on
dredging and wharf work in Honolulu, during this period be-
ing chief engineer of the Hawaiian Contracting Co. and the
Hawaiian Dredging Co. Cykler is a member of the American
Society of Civil Engineers.

L T T R e e T e T
A e ]

William C. Elsemore, 56, engineer and contractor of Eureka,
Californa, died January 13, following a long illness. Elsemore
was a classmate of President Hoover at Stanford University.
For some years until 1922 he was senior partner in the con-
tracting firm of Elsemore & Jacobs. Since that year he had
been in the contracting business for himself. Prior to his con-
tracting experience, Elsemore served five terms as city engi-
neer of Eureka. He is survived by his widow.

LR AR AR AT LR A A

ASSOCIATIONS

monthly dinner meeting was held at the Athletic Club on Feb-
ruary 27, at which the section adopted a committee report
generally endorsing the major traffic street plan of the City
Planning Commission, and suggesting the advisability of some

minor changes. Leopold J. Mensch, M. Am. Soc. C.E., Chi-
cago, addressed the section on ‘Recent Tendencies in Rein-
forced Concrete Design’,

American Society of Agricultural Engineers, Pacific Coast
Section—The Spring Meeting of this Section will be held at
Oregon State College, Corvallis, Oregon, on Friday and Sat-
urday, May 2 and 3. M. R. Lewis, vice-chairman, is in charge
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of arrangements. The principal topics to be discussed are:
agricultural machinery, lumbering, electric power, tillage, and
reclamation. W. L. Paul (John-Deere Plow Co.) is chairman,
and Walter W. Weir (University of California) is Secretary.

Oakland Engineers Luncheon Club—At a regular meeting
on March 21, held at the Athens Athletic Club, W. E. Emmett,
district engineer of the American Institute of Steel Construc-
tion, San Francisco, gave an illustrated talk on the Marble
canyon highway bridge over the Colorado river. For the two
April meetings (first and third Fridays) the subjects are:
‘Putting a Mountain Through a Sieve, or the Manufacture of
Cement’, by J. E. Jellick (Calaveras Cement Co.); and ‘Natural
Gas—What it Means to the Bay Region’, by E. M. Seel.

Pacific Northwest Branch, A.G.C.—New officers elected at
the tenth annual meeting of this branch in Portland, February
14 and 15, include: O. J. Amberg, Spokane, president (re-
elected); James Murdock, Seattle (reelected), W. T. Jacobsen,
Portland, and George D. Lyon, Spokane, vice-presidents;
J. H. Collins, Spokane, treasurer; Dan Hannah, Spokane,
executive secretary. Excepting Hannah, these men are also
directors. Additional directors chosen are: J. C. Compton,
W. H. Feigenson, G. W. Gauntlett, Natt McDougall, and
C. T. Parker, Portland; G. J. Kieburtz, J. W. Lawlor, and
J. G. McFee, Seattle; F. R. Hewett, W. G. Meyers, and S. G.
Morin, Spokane. The program and an illustration of the con-
vention group appeared in the March 10th issue, p. 147. The
registered attendance at the meeting was 193.

Rocky Mountain Section, A.W.W.A.—At the fourth annual
meeting in Denver, February 13 and 14, the following officers
were elected: chairman—L. C. Osborn, city engineer, Love-
land, Colorado; vice-chairman—G. C. Culberson, manager of
water works, Raton, New Mexico; secretary-treasurer—Dana
E. Kepner, district manager, Pacific States Cast Iron Pipe Co.,
Denver, Colorado; directors for three-year term—Frank E.
Keenan, water superintendent, Gunnison, Colorado, and
Chester Truman, superintendent of Northfield Water Co.,
Colorado Springs, Colorado; national director to represent the
section on the A.W.W.A. board of direction—D. P. Porter,
superintendent, North Side Water Works, Pueblo, Colorado.
Over one hundred water works men attended the annual meet-
ing, the program of which was published in the February
25th issue, p. 116.

SAN FRANCISCO SECTION, AM. SOC. CE, DEFENDS
FRANK E. BONNER

The San Francisco Section of the American Society of Civil
Engineers came strongly to the defense of Frank E. Bonner,
executive secretary of the Federal Power Commission, now
‘under fire’ before a congressional committee in Washington,
by endorsing unanimously resolutions of confidence submitted
by the directors of the Section at a special evening meeting on
March 18,

The resolution, which was sent immediately to President
Hoover; Patrick J. Hurley, secretary of war; Ray Lyman
Wilbur, secretary of the interior; and Arthur M. Hyde, secre-
tary of agriculture, reads as follows:

‘As the executive officers ofl the San Francisco Section of the
American Society of Civil Engineers and in accordance with
instructions and authorization of the Board of Directors of
the Section, we are addressing you to express the confidence
of the membership of the Section in Frank E. Bonner, execu-
tive secretary of the Federal Power Commission.

‘Bonner served many years as district engineer of the U. S.
Forest Service with headquarters in San Francisco, and during
this entire period proved an able, efficient, and entirely fair
official. In view of an unfortunate controversy which has re-
cently arisen before a congressional committee wherein Bon-
ner has, we believe, been unfairly attacked, the officers of the
San Francisco Section of the American Society of Civil Engi-
neers feel that they would be remiss in their duty if they did
not at this time extend this expression of confidence in Bonner
as an engineer and as a conscientious public official.

Following the business session, R. R. Martel, professor of
civil engineering at the California Institute of Technology,
gave an illustrated lecture on ‘Earthquake-Resistant Building
Construction in Japan—Theory and Practice’.
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New Equipment and Trade Notes
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THE ARCO CO. BUILDS WEST COAST PLANT AT
LOS ANGELES

The Arco Co., Cleveland, Ohio, has selected Los Angeles as
the location for a new paint plant to serve the western, Latin
American, and Oriental trade. This plant will consist of three
brick buildings—a paint manufacturing, lacquer, and varnish
unit—with metal trim and concrete floor construction, having
a total floor space of 16,500 sq.ft. Operation is scheduled to
begin before July 1, 1930.

The Los Angeles factory will be known as The Arco Co.,
Ltd., of California, with Howard Wise in charge. The gen-
eral sales manager will be Howard Raeney and E. B. Hagar,
now manager of the San Francisco branch, will be district
manager with headquarters in Los Angeles.

BALL WAGON GRADER COMBINES DIRT MOVING
REQUIREMENTS

The Ball wagon grader combines five dirt moving require-
ments in one piece of equipment—it digs, loads, transports,
dumps, and spreads. Its manufacturer, the Blaw-Knox Co., of
Pittsburgh, Pennsylvania, claims that 8, 10, 12, and 1l4c dirt
moving costs are not unusual, and can cite numerous jobs

Ball Wagon Grader of the Blaw-Knox Co. A Dirt-Mover which
Digs, Loads, Transports, Dumps, and Spreads

where these costs have been obtained on street construction,
roads, dams, airports, subdivisions, cuts, fills, and leveling.

One man handles the unit (two digging buckets, each of 40
cu.ft. capacity) and is able to control the cutting depth and
load the buckets to heaping capacity without scarifying when
working in hard, gravelly clay; hard adobe; gumbo; oil and
gravel roads; silt; sod; etc. A 7-ft. spreader blade at the rear
of the Ball wagon grader carries 9 to 14 cu.ft. in addition to
that in the buckets, and is of value where spreading must be
limited to thin layers for rolling. Designed with an extremely
short turning radius, the grader and its tractor can be turned
in a 16-ft. roadway. When two of the wagon graders are used
in train, the short turning radius is increased to 20 ft.

KRATZ & McCLELLAND, INC., ACQUIRE ADDI-
TIONAL EQUIPMENT LINES

Kratz & McClelland, Inc., 522 Bryant st., San Francisco,
announce that they have recently been appointed Northern
California dealers for the following lines of construction
equipment: Diamond Iron Works (rock crushing and gravel
plants); G. W. Williams Co. (clamshell and dragline buckets) ;
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Heltzel Steel Form & Iron Co. (steel road forms, bins, and
batchers); Ames Iron Works (motor road rollers); Union
Iron Works (pile hammers and foundation equipment); N. P.
Nelson Iron Works (conveying equipment and loaders); Mil-
waukee Locomotive Co. (gasoline locomotives); Bartlett &
Snow (concrete truck bodies); and Greiman Ditcher Co.
(ditchers and trench supporters).

These lines, in addition to the Ransome Concrete Machinery
Co. (concrete mixers, paving mixers, towers, and chutes); the
Novo Engine Co. (gasoline engines, hoists, pumps, and light-
ing outfits); and the Chausse Qil Burner Co. (asphalt plants,
kettles, and surface heaters) give Kratz & McClelland a very
compete stock of well known construction equipment.

ARMCO CULVERT MANUFACTURERS ASSOCIATION

Members of the Armco Culvert Mirs. Association, head-
quarters at Middletown, Ohio, manufacture corrugated iron
products under the following listings: Airport drainage; bridge
floors; catchbasins; culverts; paved invert culverts; drainage
gates; perforated drains; siphons; storm sewers; stream en-
closures; part circle street culverts; undercrossings; and well
casings. -

Western members of the Association include:

The Burnham Mfg. Co., Woods Cross, Utah.

California Corrugated Culvert Co., West Berkeley, California.

The R. Hardesty Mfg. Co., Denver, Colorado.

Pure Iron Culvert & Mfg. Co., Portland, Oregon.

Spokane Culvert & Tank Co., Spokane, Washington.

Western Metal Mfg. Co., Dallas, El Paso, and Houston, Tex.

STEPHENS-ADAMSON MFG. CO. OPENS SEATTLE
OFFICE

The Stephens-Adamson Mifg. Co. has opened a branch sales
and engineering office at 521 Skinner bdg., Seattle, Washing-
ton, for the purpose of giving the Pacific northwest a complete
service on its material handling products, including elevating,
conveying, screening, and hoisting machinery. This office
will be in charge of Charles J. Horn, who has been assistant
chief engineer at the company’s main plant for a number of
years. Horn's general experience and technical background
make it possible for him to assist customers and prospective
customers in the planning of new material handling projects,
and in revising present installations.

OWEN BUCKET CO. ANNOUNCEMENT

H. W. Botten, treasurer and general manager, and E. L.
Kelzer, central division manager of the Owen Bucket Co., of
Cleveland, Ohio, recently wvisited the Pacific coast states to
investigate business conditions. At this time the appointment
was announced of J. R. Arnold as district manager of Northern
California and Nevada, to succeed the late R. R. Slick. Arnold
was formerly Fresno district manager of the Coast Road
Machinery Co. The Northern California office and ware-
house of the Owen Bucket Co. will remain at 2857 Hannah
st., Oakland, where a large stock of buckets will be carried.

HELTZEL STEEL FORM & IRON CO.
ANNOUNCEMENT

The Heltzel Steel Form & Iron Co., Warren, Ohio, a fabri-
cator of steel plates and of steel forms for all types of concrete
construction, announces the appointment of B. M. Clark as
manager of sales, succeeding W. J. Savage, resigned. Clark
has been assistant manager of sales for several years and is
therefore familiar with the equipment problems of concrete
contractors.
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Free Outflow—No Backflow

ODAY thousands of Calco Auto-

matic Drainage Gates in service

ings, this gate Is sensitive in operation
and offers scarcely any obstruction to

all over the country testify to the effec-
tiveness of this truly automatic method
of drainage control. Where flood, tide
water or other abnormal conditions
would cause backflow in drains and
storm or sanitary sewers, this trusty
regulator of flow is rendering an effi-
cient trouble-free protection from dam-
age and inconvenience.

The very simplicity of their
sturdy cast iron construction is
the secret of the success of Calco
Automatic Drainage Gates.
Double hinged, with flexible bear-

Ingot iron

outflow. An accurately machined
seat with sufficient play to allow a
grinding motion insures a continually
watertight barrier that siops backflow.

These gates can be secured in sizes
from 8 to 84 inches. Attached to any
desired length of Armco Corrugated
Iron Pipe, they are quickly and eco-
nomically installed even in the most

unfavorable soil conditions.

NG, Our engineers are always ready

to show you how Calco Auto-
matic Drainage Gates can help
solve your drainage problems.

ADDRESS

Armco Culvert Manufacturers Association

Middletown, Ohio

OR THESE MEMBERS

The Burnham Mifg. Co.
WOODS CROSS, UTAH—BOISE, IDAHO

Colorado Culvert & Flume Co.
PUEBLO, COLO.

Pure Iron Culvert & Mfg. Co.

| 763-769 GLADSTONE AVENUE, PORTLAND, ORE.

California Corrugated Culvert Co.
WEST BERKELEY—LOS ANGELES

The R. Hardesty Mig. Co.
DENVER, COLO.—MISSOULA, MONT.

Spokane Culvert & Tank Co.
SPOKANE, WASH.

Western Metal Manufacturing Co.
EL PASO, TEXAS

C AL CO oW 85es

with ARMCO “BX%we’

W hen writing to Armco CULVERT MANUFACTURERS ASSOCIATION, please mention Western Construction News
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UNIT BID SUMMARY

Note: These unit bids are extracts from our Daily Construction News Service

IRRIGATION AND RECLAMATION

NEWELL, SOUTH DAKOTA—GOVT.—DRAINS AND STRUCTURES

Kremer & Hog, Minneapolis, Minn., $173,057 (Schedules 1, 2, and 3 combined), submitted low bid to Bureau of Rec-
lamation, Newell, South Dakota, for constructing 67 miles of open drains and drainage structures on Belle Fourche Project,

S. D. Bids from:

SCH. 1 SCH. 2 SCH. 3
(A) Eremer & Hog, Minneapolis, Mann. .. oo $49,912 $59,221 $63,923
(B) W. H. Puckett Co., Boise, ldaho...... = & N no bid 63,560 no bid
(C) A. Guthrie & Co., St. Paul, Minn 55,617 66,520 71,295
(D) Metropolitan Const. Co., Omaha, Nebr....... no bid 69,322 no bid
(E) John Phillips Co., San Franeisco... 87,158 99,869 111,927
SCHEDULE No. 1 _ . SCHEDULE No. 3
(A) (C) (E) (A)
405,000 cu.yd. excavation of drains................ A1 A2 20 520,000 cu.yd. excavation of drains.............. 11
660 cu.yd. excavation for structures.... 1.00 1.25 1.00 850 cu.yd. excavation for structures..... 1.00
3,300 cu.yd. backfill about structures........ .30 35 .35 5,500 cu.yd. backfill about structures...... .30
500 cu.yd. puddled backfill about struc. .50 75 .50 800 cu.yd. puddled backfill about struc. .50
54 cu.yd. concrete in structures..........27.00 30.00 25.00 55 cu.yd. concrete in structures...........27.00
600 ft. drive piling for structures.......... .60 .50 75 500 ft. drive piling for structures............ .60
18 M. ft. b.m. erecting timber bridges..25.00 40.00 30.00 15 M. ft. bam. erect timber in bridges..25.00
4 M. ft. b.m. erect timber (ﬂ and 5 M. ft. b.m. erect timber (fl. and
drain inl.) .. ..50,00 60.00 45.00 deate by oLt o AEHH
1,000 ft. 15-in. corr. plpc, laymg Sie m2D A5 40 500 ft. 12-in. corr. plpe la}mg .............. 16
1200 ft. 24-in. corr. pipe, laying......... ey S .50 1,600 ft. 15-in. corr. pipe, laying............ .20
180 it. No. 42 metal flume, erecting....... .40 .80 75 1,650 ft. 24-in. corr. pipe, laying... . = 3h
50 fit. No. 48 metal flume, erecting...... S0 1.00 1.00 420 ft. 30-in. corr. pipe, laying.. : 40
5 M. ft. b.m. presery. treat. of lumb,..18.00 18.00 15.00 2 miles move an excavating machine..20.00
SCHEDULE No. 2
(A) (B) (C) (D)
0000 cicvd. exeavation of dEmiNS. e ae e LT A2 A2 13
850 cu.yd. excavation for structures.. 1.00 1.00 1.25 90
5,200 cu.yd. backfill about structures. ST R .30 .35 .35 .20
700 cu.yd. puddled backfill about str A S : .50 .50 75 .55
61 cu.yd. concrete in structures... e et 27.00 25.00 30.00 30.00
1650 T dmve Dl 0D BACEUNES . o e siemasees e et snba e .60 .50 .50 .60
70 M. fit. b.m. erecting timber (bridges)... 25.00 20.00 40.00 45.00
3 M, ft. b.m. erect timber (ﬂ and drain ml) ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 50,00 30,00 60,00 45.00°
480 ft. 12-in. corr. pipe, laying.... el e 16 25 40 20
1,500 ft. 15-in. corr. pipe, laying....... 20 25 45 25
90 ft. 18-in. corr. pipe, laying........ 25 40 .50 25
LOR0! G 2y, COTT, PIDE,: TATIING.- .. o ccoriorsemsremssinmssdisssnssssmmasimsssmmsanses oustbmssssssassiasas 35 40 S 25
400 ft. 30-in. corr. pipe, laying 40 40 .60 30
160 ft. 36-in. corr. pipe, laying...... EREORLS e s ot B M L 45 J0 39
10 M. it. b.m. presev. treat. of T R R e 18.00 15.00 18.00 15.00
2 miles move an excavating machine... A LM POt o oo B et | 311, 20,00 50,00 10,00

SEWER CONSTRUCTION

SPARKS, NEVADA—TREATMENT PLANT AND VITRIFIED AND CONCRETE SEWERS—CITY

Contract awarded to H. A. Teget, 224 Harvard Place, Ontario, Calif., $69,933 for vitrified outfall sewer and treatment plant
for the City of Sparks, Nevada. Bids received from:

(1) H. A. Teget, Ontario... ... $69,933
(2) Fredrickson & Watsou, "Oakland... i D50
(3) Southern Construction Co. ......occccsescsnsereses AL wiae 4,485

RGN P, it PIDE BEWE i e e

150 ft. 10-in. vitr. pipe sewer..... arp e
3,271 ft. 21-in. conc. pipe sewer..........
1,275 ft. 12-in. conc. pipe sewer...

7 standard manholes ..................
6 special manholes

960 cu.ft. conc. in pipe suppdrls.. .............................................

1 inverted siphon cro:,smg

18 6-in. tee branch on 21-in. p]pe

1 treatment plant complcte
Extra concrete per cu.yd...........
Fxtra reinforcing steel, per ®...

2,300 »d. grading of feration MAZE............ocmimeriismsiamssmssismessssasaseste
C. C. Kennedy, Call Bdg., San Francisco, is the Consulting Engineer.

(4) A. G. Raisch, San Francisco..................

(5) Heafey-Moore Co., Oakland.......

(6) H. Gould, Sacramento .............

(1)
3.50
2.00
4.25
2918

$100
$65
i)
$80
2.00

::$-‘H.80(1

18.00
04
.60

5

(2) (3) (4) (5)

3.35 3.00 3.40 2.90
1.15 1.45 1.50 1.25
3.70 3.70 3.90 3.25
2.15 2.25 2.25 1.80
$95 $125 $30 $68
$110 $80 $50 $77
1.50 75 50 75
$110 $150 $100 $125
2.25 1.50 4,00 4.00
$51,000  $50,000  $53.000  $62,520
25.00 30.00 40.00 27.00
06 06 10 06

35 1.25 01 35

LU P T T e e e e T e R e e

SCH. 1, 2,
and 3 comb.
$173,057
193,432
208,954
(C) (E)
A2 20
1.25 1.00
% L 35
e b .50
30.00 25.00
.50 oo
40.00  30.00
60.00 45.00
40 .30
A5 40
.55 .50
.60 75
50.00 25.00
(E)

195

1.00

o

.50

25.00

75

30.00

45.00

.30

40

.50

.50

B i

1.00

15.00

25.00

.. $74,905
.. 82,327
. 82,992

(6)
2.95
1.30
3.25
1.85
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STREET AND ROAD WORK

PORTLAND,

ORE.—STATE—GRADING AND SURFACING

Contract awarded to W. H. Hauser, 3129 E. Seventh St., Oakland, who bid $55,135 to Oregon State Highway Commission,
Portland, for grading .93 mile of the Multnomah County Line-Oswego Section of the Pacific Highway, CLACKAMAS

COUNTY. Bids on:

(1) Clearing and grubbing
(2) 63,000 cu.yd. excavation
(3) 96,000 sta.yd. overhaul

W. H. Hauser, Oakland
Geo. Abraham, Portland................
J. A. Lyons, Portland

Kern & Kabbe, Portland ..

John Slotte & Co., Astoria ..............

A. C. Greenwood, Portland

J. Rebman, Portland .

Clifton, Applegate & Toole...

Joplm & Eldon, Portland ..

C. R. Johnson, Portland .

J. J. Dann, Portland .

La Pointe Constru(.tmn Co “Portland...
Contract awarded to A C. Greenwoo

(4) 19,000 yd.mi. truck haul (7) 130 ft. 12-in. corr. metal pipe

(5) 85 cu.yd. rubble masonry (8) 80 it. 18-in, corr. metal pipe

(6) 30 ft. 12-in. concrete pipe (9) 500 cu.yd. base course surfacing
(1) (2) (3 (4) (5) (6) 7 (8) (9) TOTALS
,,,,,,,,,,,,, $3500 .65 .02 .20 15.00 1.50 1.50 2.50 3.50 $55,135
. 3500 .80 03 .18 14.75 1.15 1.00 3.00 3.00 $64,475
............. 1500 .90 .02 .18 14.00 1.50 1.25 2.35 3.00 67.817
1750 .89 .03 20 8.00 1.50 1.00 2.00 2.75 68,240
5750 .86 02 18 10.00 2.00 2.00 3.00 3.60 69,960
.............. 4750 .88 03 25 12.00 1.50 1.50 2.50 3.00 72,080
............... 800 98 03 a5 15.50 1.20 125 2.00 3.00 72,141
e 1250 97 03 .25 15.00 2.00 1.50 2.00 3.50 74,805
. 2500 1.05 03 22 12.00 1.00 1.00 1.70 3.50 80,151
... 3000 1.18 03 .18 12.00 1.25 1.00 1.50 3.00 87,622
. 1500 1.25 05 .30 15.00 1.50 1.00 2.50 3.25 95,250
1200 1.32 03 .20 16.00 1.40 1.30 210 2.80 95, 484
d 500 'N. Front St., Portland, who bid $186,185 for 3.17 miles grading of the Tahke-

nitch-Gardiner Summit Section of the Roosevelt Coast Htg]m ay, DOUGLAS COUNTY. Bids received on the following items:

1) Clearing and grubbing.
(2) 310,000 cu.yd. excavation, single class
(3) 236,000 sta.yd. overhaul
(4) 11,000 yd.mi. truck haul

C. Greenwood, Portland .
L:esche & Tofte, Marshfield .
Bauers & Bauers, Dayton, Wash.
Joplin & Eldon, Portland .
Guy F. Atkinson Co., Portland ..
Newport Construction Co., Portland .
F. J. Kernan, Reedsport ....... A e
Clifton, Applegate & Toole .
Morrison-Knudson Co. -.......

To Harmon & Tittle, Eugene ‘Ore.,
qua Highway, DOUGLAS COUNTY.
(1) Clearing and grubbing )
(2) 89.000 cu.yd. common excavation

(3) 53,000 cu.yd. solid rock excavation
(4) 176,000 sta.yd. overhaul
(5) 22,000 yd.mi, truck haul

Harmon & Tittle, Eugene
Joplin & Eldon, Portland ..............
Washburn & Hall, Portland ..
Leische & Tofte, Marshfield
]..J. Dam,. Portland ...
Bauers & Bauers, Dayton, Wash. ...
Guy F. Atkinson Co., Portland
Earl L. McNutt, Eugene
Clifton, Applegate & Toole...
A. C. Greenwood, Portland ..
Newport Construction Co., Portland.......
F. J. Kernan, Reedsport

Morrison-Knudson Co., Boise ...............

(5) 2,900 ft. 18-in. concrete pipe

(6) 250 ft. 24-in. concrete pipe

(7) 300 ft. 36-in. concrete pipe, heavy

(8) 300 ft. 6-in. porous drain tile

(2) (3) (4 (5) (6) (&) (8) TOTALS

37 .02 .30 2.50 3.50 7.00 .50 $186,185

45 25 25 3.65 4.70 9.25 40 196,402

.48 .02 .25 290  4.00 9.50 75 204,928

47 025 24 .50 .50 8.00 .38 211,839

49 .02 .30 3.25 6.00 9.00 1.00 212,675

.59 03 30 3.00 4.00 9.00 .50 240,660
...... 595 025 205 3.90 4.50 8.00 40 256,520

.67 .03 25 3.00 4,00 8 00 1.00 265,640

.69 .02 .50 4.00 4,60 .32 288 496

50,
who bid $94 860 for 4.43 miles grading on Scottsburg—Burchard Creek Section of Ump-

Bids on:

(6) 1,500 ft. 18-in. concrete p:pe

(7) 180 ft. 36-in. concrete pipe, heavy
(8) 1,500 ft. 6-in. porous drain tile
(9) 3,000 cu. vd. temporary gravel surfacing
(1) (2) (3) ) (5) (6) (7) (8 (9) TOTALS
....................... $2000 42 74 02 17 2.50 7.50 40 90§ 94,860
............ 4250 34 .80 .03 25 2.25 8.00 40 1.80 99,405
. 3500 40 .80 .02 .20 2.50 8.00 40 125 99,685
. 3575 35 83 03 20 2.90 810 .39 1.60 100,568
4500 32 .87 02 25 290  9.00 S50 2.00 101,790
............... 7500 38 .85 .02 22 220 675 33 210 106,770
5500 40 .90 .02 25 3.00 900 100 200 112,640
............... 6000 40 1.00 02 .30 2.25 6.50 500 1.00 113,875
,,,,,,,,,,, 5000 45 .89 03 25 2.25 7.00 500 2.00 115,715
. 5000 40 1.00 .03 .30 2.50 7.50 S0 1.50 117,120
.. 4500 40 1.05 .03 .28 2.80 8.00 30 140 118,247
. 4852 36 110 .04 22 3.50 8.00 40 177 120,912
. 4000 46 1.25 03 42 300 900 .32 1.80 138,670

PORTLAND, ORE. —STATE—OILING—SHERMAN WASCO, AND HOOD RIVER COUNTIES

Portland, $84,581, low to State Highway Commission for The Dalles Oiling Project, Sherman,
er ngh“aye :

Cascade Petroleum Co.,
The Dalles-California, and Columbla Riv
(1; Cascade Petroleum Co., Portland...

J. C. Compton, McMinnville...
(3) J. F. Forbes, Olympia, Wash. .......

15.7 miles prepare subbase ..
11,000 cu. vd. placing aggreqate :
12,500 yd.mi hauling aggregate

700 tons asphalt in place ...

14.8 miles prepare base ..
1,800 cu. yd. placing aggregatc
2,200 yd.mi, hauling aggregate .

165 tons No. 3 oil in place ..

5250 cu.yd. placing aggregate ...........
9.200 yd.mil. hauling aggregate
275 tons asphalt in place ...

Bids from:

Non-Skid Wearing Surface, Type N-
12,900 cu.yd. placing aggregate .. ;

(4) Lmted Contracting Co., Portland......... ... .. $132,402
(5) F. J. Kernan, Reedsport .. - 171,072

Bituminous Macadam Surface, ’]ype B- 5 ‘Rcctson No. 1 (Sherman Highway)—

(1 (2) (3) 4 (3)
45 00 65.00 50.00 90.00 427.93
= 1.60 1.40 1.34 221
) .25 20 30 .30
27.20 29.00 28.00 32.50 4.10
Oil Macadam Suriace Treatment, Typc 0-30, (Thc Dalles-California nghv.av Section No. 2)—

o sy WROU 75.00 200.00 175.00 475.00
. 110 2.00 2.50 2.10 1.90
s 20 .30 40 .35 .30
34.50 30.00 30.00 32.60 40.00

Non-Skid Wearing Surface, Ty pe NI (Columbm H1ghway %CUOH NO 3)—
.60 1.80 1.50 1.68 .30
S .30 .30 35 .30
. 28.90 30.00 35.00 36.60 35.50

2 (Cqumb:a nghway Sectmn 3)—

& 1.65 1.50 1.30 1.95
AR | .30 .30 35 .30
..... ~ S 30.00 35.00 34.70 35.80

22,000 yd.mi. hauling aggregate

640 tons asphalt in place
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Supported by MacArthur Compressed Concrete Piles

TWOHY BUILDING, SAN FRANCISCO, CALIF.
WirLiam Binoer, Architect

One of the well-known structures

‘ b4
swppotted by MucAobur Conpressed \B usters

Concrete Piles. You, too, will be Sure '
if you “Put it up to MacArthur.” | the tOOIS Of o
z many uses - R @

ViaC ARINIUK RemoveOldFoundations
CONCRETE PILE CORPORATION |

: - : F. TRIMBLE AND SONS picked six Sulli-
58 Sutter Str‘?‘e]te hoia?{garlannyc;:;o’ Calif ornia | . Vvan Busters to remove old foundations at a
elep! . ‘

profit. The contract covered excavation for the new

l Bell Telephone Building in Pittsburgh. Old con-

‘ crete had to be broken up for the shovel. Blasting
| was “out” on account of windows.

Sullivan Busters promised a wise investment for
several reasomns.

First, these tools have a reputation for being

‘ rugged, fast-working concrete breakers. And they
are easily handled, and have low repair cost. But,
in addition, the Busters can be used later, on al-

| most any other kind of contract. For they remove
concrete or asphalt pavement—demolish old build-
ings—dig hard pan, shale, or frozen ground—tamp

- backfill—drill shallow ledge—or drive sheet piling.

Why Not Send for the New
Buster Picture Book ?

i HE new Buster booklet shows methods of
shaving estimates, and increasing profits with
Busters. Just send for Booklet 87-B.

W. F. Trimble and Sons are one of many con-
tractors who now profit by the extra dependability
of Sullivan Vibrationless Compressors. For full
information, send for Booklet 83-F.

HATEVER the reinforcing steel job ‘ SULLIVAN
may be, you can always depend on AIR POWER EQUIPMENT
J

Soulé service for ample stocks and prompt, ~

killed fabrication and installation. : 1
skilled fabrication and installation Sulllvan MaChlnery Company

580 Market Street, San Francisco

LOS ANGELES EL PASO SALT LAKE SPOKANE
| SEATTLE VANCOUVER

SOULE STEEL COMPANY

San Francisco Portland Los Angeles

When writing advertisers please mention Western Construction News
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CARSON CITY, NEV.—STATE—CLARK COUNTY—GRADING AND SURFACING

Contract awarded to Martin Bros. Trucking Co., 1389 Gladys St., Long Beach, who bid $85,613 to State Department of
Highways, Carson City, Nevada, for grading and surfacing 20 miles in CLARK COUNTY, irom Crystal to West Slope of
Mormon Mesa. Bids from:

(1) Mastin Bros. Trucking Coi oo 85,603 (4) Dodge Bros., Inc., Fallon .............. $107,241
(2) A. D. Drumm, Jr., Fallon.......... . 97,969 (5) Utah Const. Co., Ogden, Utah._.. .. 113,093
(3) Isbell Const. Co., €Carson City....ccceecmmmmsccrsreeern. 103,963 (6) Engineer's estimate .............. IR oo e el ) L)
(1) (2) (3) (4) (5) (6)
D100 iom o ERORVATION o oo ne s et e es .34 .36 35 A5 47 45
101 282 sta.yd. overhaul . .03 .03 04 05 .05 .05
12.07 mi. prepare subgrade and shoulders - 100:00 100.00 100.00 100.00 100.00 100.00
8.15 mi. widen gravel surface .................. - 100.00 100.00 100.00 100.00 150.00 100.00
42,000 cu.yd. cr. rock or gravel ....... 78 1.00 1.10 95 1.00 1.00
300 cu.yd. cr. rock or gravcl (e.t) e 1.00 1,10 95 1.00 1.00
Furnish water equipment .. 250.00 $2000 $1000 $1500 $800 $1000
646 M gal. apply water . 3.00 1.00 3.50 2.00 5.00 2.00
147 cu.yd. A concrete ...... T So 26.00 33.00 35.00 35.00 35.00 35.00
182 cu.yd. B concrete ... i A e A TN 24.00 33.00 35.00 35.00 35.00 35.00
146 ft. 15-in. corr. pipe, install.... 1.00 .50 .50 50 .60 75
488 ft. 18-in. corr. pipe, install..... 1.00 .50 .50 .50 70 75
468 ft. 24-in. corr. pipe, install.... 1.25 .50 75 .50 .80 i
130 ft. 30-in. corr. pipe, install.... 1.50 .50 1.00 1.00 1.00 a5
362 ft. 36-m. corr: pipe, install...... ., 2.00 .50 1.00 1.00 1.40 75
294 ft. 15-in. corr. pipe, remove..... 1.50 .50 .50 .50 .50 o
112 fit,  1B53n1, COTT. PIDE, TEMEONVE. ...coresnernrmerssssomessonssonsressmssossssmsmsnsmense 1.75 .50 .50 .50 .60 i
1,344 lin.ft. standard timber guard rail.. 70 1.00 1.00 1.00 1.00 1.00
1,704 linft. remove ttmber guard raill .. i .10 .10 10 10 .05 o
50 lin.ft. remove and reset 24-in. corr. pipe, (mcludmg re-
setting four headwalls) . ... e SR 8 5.00 2.00 2.50 1.50 2.50 1.25
34 demolish headwalls ... 5.00 5.00 5.00 5.00 2.00 5.00
127 corrugated metal pipe culvert extensions... 12.50 10.00 10.00 10.00 10.00 10.00
146 removing and reset monuments ............... 3.50 2.00 2.00 3.00 3.00 1.50

PORTLAND, ORE. ——STATE—GRADING—MALHEUR COUNTY

Contract awarded to J. A. Terteling & Sons, Moscow, Idaho, who bid $145,792 to Oregon State Highway Commission,
Portland, for grading 13.31 miles of Tunnel-Harper Section of Central Oregon Highway, MALHEUR COUNTY. Bids re-

ceived from: (5) Ryberg, McHugh & Cow[ey, Boise... Ie. 1 1L
(1) I A Terteling & Sons, Moscow... e D45 702 (6) Earl L. McNutt, Eugene.... : ... 160,720
(2) E. L. Gates, Kemela ............. ... 146,280 (7) A. C. Greenwood, Portland 163,915
(3) W. H Puckett Co., Boise .o e 150,202 (8) Bauers & Bauers, Dayton, Wn 164,717
(4) J. W. Feak Construction Coi, TRO0MB-.ciiiciicnnions SDRFTY (9) Johnson & Rosten, Portland... . 173,070
(1) (2) 3) (4) (5) (6) (7) (B) (9
Clearing and grubbing ... 31,500 $700  $1,250  $800 $1,500 $2,000 $1,500 $750 $2,000
71,000 cu.yd. common excav. ...... .30 25 .24 21 25 42 28 24 25
69000 criwd INer. EXCAVRIION .....ococoocereemcrrrrsoressomcasesssosasnissssnsese .30 .40 J1 42 .36 .50 A0 .40 40
85,000 cu.yd. solid rock excavation ..........ccocerececesenns .80 g i .84 .82 87 .65 .90 95 90
D000 St . OMEIHRRE ..o asss e e eannsane 05 02 .04 02 .04 02 .02 .02 .03
5,000 yd.mi. truck haul ... 26 20 .20 18 .20 .30 .30 22 22
10,000 cu.yd. earth cushion .......... 24 40 .20 I35 .30 .40 .30 .30 .30
10,000 yd.mi. earth cushion haul.. A8 .20 .20 17 20 .25 .30 o 22

SO N ICOMOEEEE .. o e e Saesastbs b s 26,00 32.00 31.00 2800 30.00 30.00 30.00 30.00 27.50
100 cu.yd. B concrete ........... e 2350 2800 28.00 2800 27.00 30.00 30.00 25.00 25.00
40 cu.yd. rubble masonry ... 5.00 1500 14.00 1200 1000 1500 1200 10.00 12.00

3,100 cu.yd. riprap ... 1.00  1.50 2,000 225 3.00 2.00 1.25 250 2.50

360 sq.yd. rock qlopes hand pl ..... 1.00  2.00 1.00 2.50 1.40 1.00 1.50 4.50 2.00
114 M ft. b.m. lumber and tlmbcr . 62,00 60.00 70.00 65.00 5500 7000 65.00 65.00 65.00
600 ft. 12-in. cone. culv. pipe........... — IF¥s L 1.05 125 1.10 1.00 25  1.00 1.25
1400 &t. TB-in. CONC. CUIY. PADC..... ceeeeeermsssrrrsrossemmmssnmsinssomsosmsonarsase 205 220 2.00 240 2.10 2.00 250 1.90 2.65
AOOHE 2800 cone. CHlv. DIDE . e 275 3000 295 325 2.70 2.75 325 2:.60 3.70
560 ft. 36-in. conc. culv. pipe..... — 380 GO0 525 6.60 590  5.50 700 520 750
600 ft. 18-in. conc. siphon pipe.. = R ] 2.66 2.50 2.30 2.25 3.00 2.00 3.15
180 ft. 24-in.conc. siphon pipe.............. 290 3.10 350 350 2.90 300 400 275 375

PHOENIX, ARIZ. —STATE—SURFACING AND OIL PROCESSING

Y glesias Brothers, 560 Spreckels Theatre Bdg., San Diego, California, who bid $78.349, low bid to Arizona State Highway
Commission, Phoenix, for surfacing and oil processing of State Highway Contract, F. A. Projects 84-A and 76 Reo, the work
to begin at end of pavement about one mile northwest of Marinette and extend about 14.5 miles toward Whittman, and the
other to begin at end of 84-A and extend about 7 miles to Hot Springs Junction. Bids received from:

(1) Yglesias Bros., San Diegoi ... coicirincrn e S 8,349 (3) Skeels & Graham, Rosewille...........c.ocociosciaoneranonsronms $81,468

(2) Schmidt & Hitcheock, Phoenix.............cccovivinnvennnss 81,162 (4) Packard & Tanner, PhOEnX..........coewiiucicsssnmsnsncreer. S0,448
F. A. PROJECT B84-A

1) (2) (3 (4

151030 sq.pd. preporation OfF SUDEEAGE .. ... ... oo emnsnsiosioss e s ek res oL ssasra 013 .M 015

21,906 cu.yd. additional material ........... .01 1.00 1.05

59.060 cu.yd.mi. haul add. material.._.. A7 16 .20

339,818 gal. oil applied to road................. [T R Ao 075 07 07

14,302 amille momine, Fay,. amdl ISR ORI . oo ceeeemvansss bosmrmmi s ss oo R dodenns st s s $435 $525 $500
F. A. PROJECT 76-REO

73.664 sq.vd. preparation of subgrade.............ocooorririiirnnene. 02 .01 03

1.260 cu.yd. subgrade stabilizer ... .96 1.50 2.00

4410 cu.yd.mi. haul subgr. stabilizer.. 17 16 .20

147.328 gal. oil applied to road... 075 07 07

6.975 mile mix, lay, and finish road... $435 $525 $550
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NATlONAL BRAKE & ELECTRIC COMPANY . The
MLWAUKEE “National”’ 25 Track-Tractor

Sturdy, Compact, Economical—a Track-
WIS Tractor that adapts itself to many uses
in construction work at an extremely low
cost of operation and upkeep. Can be

$|45O 00 equipped with National backfiller, com-

pressor, or hoist attachment.

Distributor for California

WRITE FOR JOHN DEERE PLOW COMPANY

651 Brannan Street

_CATA LOGUE San Francisco, California

EATON

SCRAPER
SLIDE AND

h TWO SPEED HOIST
Specialists in Power Loading

PUMPS ==« SERVICE

Dewatering Trenches and Excavations,
Qil Transfer, Highway Construction
Service and All Industrial Conditions

WATER SYSTEMS FOR ALL PURPOSES

The Conway Loader

track-mounted, self-propelled,
electrically or air-operated,
famous for fast clean-up of
scattered fly rock in

MINES AND TUNNELS

introduces its brother

THE CONWAY TWO-SPEED e |
DRA G-SCRAPER HOIST AUSON PORTABLE PUMPER \;c'lTH :

GOULD’S DIAPHRAGM PUMPS
Gas Engine or Motor Direct Connected Unils
EXCLUSIVE AGENTS

the slow speed accomplished
without diminution in

motor power o
\ Write us for complete details of this GOULD PUMPS’ INC'
type of equipment
DIN & LITTLE, INC.
.Louis PowEr SHovEL Co. woo PUMPS N
g_}EII:lol‘flﬁ;L B{G T 33-41 Fremont Street San Francisco
- o Phones Davenport 0670-0671
N )
STEEL and MACHINERY
furnished by

Western Iron Works

Structural Steel Contractors
BRIDGES +» BUILDINGS

141-147 Beale Street and 132-148 Main Street

|

Telephone Davenport 2575
I ‘Woodson Bridge Tehama County, Bordwell & Zimmerman, General Contractors, J. B, Leonard, Engineer San Francisco, California

When writing advertisers please mention Western Construction News
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SACRAMENTO, CALIF.—STATE—CONCRETE PAVING—GLENN COUNTY
Basich Bros. Const. Co., 3788 S. Vermont St., Los Angeles, who bid $146,319, low bid to California Division of Highways,
sacramento, for 5.2 miles of concrete paving from Logandale to Willows, GLENN COUNTY. Bids received on the following
items:

(1) 2,000 cu.yd. roadway excavation (5) 277,000 Ib. reinforcing steel (pavement)
(2) 58,800 sta.yd. subgrade for pavement (6) 100 lin.ft. laminated timber guard rail
(3) 43,000 cu.yd. pit-run gravel (subbase and shoulders) (7) 269 stations finishing roadway
(4) 11,240 cu.yd. A concrete (pavement)

(1) (2) (3) (4) (3) (6) (7) TOTALS
Basich Bros., 3788 S, Vermont St., Los ‘\ngclcs S S R e .09 57 9.00 .05 1.00 3.00 $146,319
C. W. Wood Stockton .. 25 05 .59 10.00 .05 1.00 2.00 155,698
Fredrickson & Watson Const. . 23 .08 64 10,30 045 1.00 4.75 162,298
Hanrahan Co., San Francisco ..... e T e .30 .09 .69 9.97 .05 1.00 5.00 162,919
T. M. Morgan Paving Co., Los Angelca ............... SR O S, iy .08 .80 9.50 05 1.00 8.00 162,986
Mathews Const. Co., Sacramento... i SR LA e ) .09 82 9.55 045 1.50 6.00 163,123
N. M. Bali, Porterville... o uil .09 70 9.95 05 1.00  10.00 164,670
M. J. Bevanda Stockton = .25 .15 77 10.00 047 1.00 2.00 168,487
Average Bid . 70 9.80 048 1.06 5.10 161,000

 TUNNEL CONSTRUCTION

LOS ANGELES, CALIF.—CITY—TUNNELS—FIGUEROA ST. EXTENSION
H. W. Rohl Co.. Roosevelt Bdg., Los Angeles, who bid $652,788, low bid to the Board of Public Works, City Hall, Los
Angeles, for three tunnels on the Figueroa St. Extension, through Elysian Park, a total length of 996 ft., to be 46% ft. wide
and 28 ft. high. Bids received from:
(1) H. W. Rohl Co., Los Angeles.....................t.............§652,788 (5) Torson Construction 0ok e $699,344
(2) Macco Construction Co. ....ccccee... 653,123 (6) . R. E. Coomey. -
(3) J. G. Donovan & Son.............. . 672,921 (7) Thos. Haverty Co. ...

(4) J. F. Shea Co. . 684,682 (B Martter' il Boek e N ;
1) (2) (3) (4) (5) (6) (7) (8)
515t iexosniaee. Tam Mo L. sl i cissssiomesiane HIOD $371 $392 $3601 $365 $410 $375 $445
P I ] R e S T SR L. $414 $592 $539 $534 $604 $474 $600
45 ft. cross sec. Tun. No. 3. e St Sl $600 $452 $685 $583 $596 $590 $499 $625
1,521 sgyd. white gla. tilesur._. . . e o 7.00 6.60 6.00 7.00 7.20 6.50 6.60
7,349 sq.yd. plas. tun, arches....._._. Ee o MRS i .63 .60 75 1.20 1.23 74
Light. fix., metal stand., etc......... s et IS e $5.800 $7,000 $8,000 $6,000 $12,000 $7,200 $6,280 $6,600

...$65,000 $60,500 $61,000 $57,000 $56,786 $50,000 $100,000 $63,500
Storm drain and sanit. sewers...........ccccco.... ..$30,000 $26,000 $27,500 $26,500 $33,000 $27,000 $30,000 $40,000
Trans. vault and fiber conduit................ sl 200 $750 $1,000 $1,000 $2,000 $1,075 $1,100
Ped. subway, Sta. 0-74.89.............._. LA e S .. $6,500 $7,000 $10,500 $8,000 $5698 $8400 $12,000 $7,500
Ped. subway, Sta. 12-80........... i e 33,000 $3,600  $4,500 $4,700 $3,695 $5500 $5,000 $4,500

Portal walls and appr. walls......

184,531 sq.ft. 8-in. conc. pave. .18 20 19 22 20 .20 .25 21
1220t hghticarh .30 50 45 .60 45 40 .50 45
2,613 ft. 21-in. special curb........._______. 60 s 75 .88 .60 .65 90 .60
221 ft. steel curb armor.._...__ SO 1.40 1.00 2.00 1.50 1.25 1.00 1.50
70,603 cu.yd. excav. outs. tun... .80 1.00 .60 1.35 1.48 1.00 1.00 .83
22,344 sq.ft. sidewalk ... J2 1B 33 16 18 3 15 15
2,456 ft. wire fence ................ AL s L 1.30 1.75 1.50 1.50 1.50 1.30 1.45 1.50

.. $1,000 $500 $330 $500 $500 $500  $1,000 $100
All steel reinf. in place...... - $2800 $3,000 $3,140 $3,000 $3,000 $3,300 $3, 075 $2,840
439 cu.yd. ‘F’ concrete .. — 100 20.00 27.50 20.00 15.00 17.00 35.00 20,00
382 cuyd. ‘C’' concrete ... SRy et TR0 24.00 25.50 13.00 14.00 20.00 32.00 20.00
Conicretel haid ol o . $7.500  $6,000 $4,675 $7,500 $6,750 $7,500 $7,000 $7,500
Concrete lighting stand. ... - $4,500 $3,600 $3,000 $6,000 $3,600 $5000 $3,845 $5,000

 WATER SUPPLY SYSTEMS

SAN DIEGO, CALIF.—CITY—ENLARGING MORENA DAM
Contract awarded to Gist & Bell, 186 East El Dorado St., Arcadia, who bid $61,489 to City of San Diego for Morena Dam
spillway enlargement. Bids received from:

Remove portions of bridge..

(1) Gist & Bell, Arcadia... $6I 489 (3) Miracle Const. Co., San Diego.... RSB L. - ke 1V
(2) Monarch & Breen, Inc San Dlego . 66,515 (4) Butterfield C({)nst. Cou, San( Dv:go e 76(,?)28
1 3

BOUD coyd. cmbankment, Clase b oot 90 1.30 1.90
1,000 cu.yd. embankment, Class 2. 1.50 1.80 225
800 cu.yd. excav. for rubble masonrv C] 1. E25 1.30 2.00
1,000 cu.yd. spillway excav., CL 1.25 1.40 1.60
1,400 cu.yd. spillway excav., CL 2 2.00 1.90 240
2,000 cu.yd. spillway excav. below cr 2.40 2.50 275
4,000 cu.yd. spillway excav. below cr., CL 2. 2.40 2.50 3.15
B YA CONOTER e e e ecnesemessmeasaeserens B APST PRy R e | | 25.00 29.00 22.50
600 cu.yd. rubble masonry e - RS 8.50 9.00 7.45 7.50
800 bbL. cement ......ooeeveemeenee R ot R en e 3.50 4.50 3.40 2.80
55.000 Ib. reinf. steel ... PR FipSt 7 o L e e 0B 03 035 025
20,000 1b. struc. steel . =t Sttt ) e o0 .10 0825 07
60 1-in. wall anchors 2N 2.50 3.5 2.50
1,500 ft. 2-in. holes in masonry.... o Uk 1.50 40 32 75
300 ft. 1-in. holes in masonry.. S RN 1.00 .30 o .60
100 ft. expansion joints .......... e s .50 20 T 25
800 ft. 2-in. pipe railing ...... S = TR L R 2.00 2.32 1.75
22 automatic flash gates ................. e $480 $500 $575 $525

44 stop plank groove cover plates.. e 12,00 12.00 14.00 13.00

1 outlet tower cupola ladder ........ N 50.00 50.00 41.50 40.00
2L T ) — s TR 50.00 50.00 38.00 35.00

1 20x28-in. manhole .....oeeeeeeeeenee. U ek e ... 50.00 80.00 76.25 75.00

1 6-in. diam. dome cover plate e S 11 1 60.00 62.75 70.00
75.00 75.00 80.00 75.00

5 valve stem stuffing glands....
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Jobbers for Jobbers for
;oung:towu Dayton

(3.4 :

Couplings

Standard Pipe | RENEWED e Smapone
Screw Casing Guaranteed like new ata saving'of 259 to 509 to you. i Chapman
Plain End Write for Prices { Valves
e wage g TACIFIC PIFE D e B Sesin
m” San Francisco Los Angeles . “mn"

WATER
SYSTEM

ERFORMANCE on the job
—that’s what has made the
sale of Pomona Water-
Lubricated Turbine Pumps
greatest in the history of water
production. Sturdy, rugged

FOR

JOINT DRIVING construction, combined with
STRENGTH ALIGNMENT o i, sives Erestor do-

pendability and economy of op-
eration. Manufactured in all

RAYMOND COMPOSITE fire w to SO0 GEt and
for wells as small as 4" inside
}Ex:oBROKE away a section of concrete to show diameter. OI‘I" E‘Eggn“ﬁng De-
w the timber part of these piles keys into the partment will, withont cbliga-
concrete. This Raymond joint means a composite ::2:, f;';:nz,hy c;:':,f;?ffg ?::{,&2::
pile of knovm ca.rrymg capacity and absolutely
frue ahmm in drmng frirelfor name of nearest
istributor or Factory
RAYMOND CONCRETE Pll-lE CO Representative located in
New York: 140 Cedar Street all principal cities.

Raymonp Concrere Pie Co., L1p.,
Montreal. Canada

POMONA PUMP CO., Pomona, Cal.

POMONA PUMPS

Water-Lubricated Turbine

Branch Offices
in All Principal
Citles

CHICAGO &
==, 111 West Monroe
N Street

The Steel Tank and PipeCo.  The Steel Tank and Pipe Co.

of California of Oregon
DESIGNERS and FABRICATORS

General Plate Work ‘

|

Gas Holders, Generator Sets, Oil Storage Tanks, Elevated Tanks and Towers, Pressure
Stills, Air Receivers, Grain Elevators, Penstocks and Pipe Lines

Specialists in Both Electric and Gas Welding on Pipe Lines, Stills and Tanks

BERKELEY, CALIFORNIA PORTLAND, OREGON J

W hen writing advertisers please mention Western Construction News.

Factories and Offices: F :
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Portable Air Compressors

'"'\___‘,____

60 and 360 cu. ft. Portable Engine Driven Compressors*

URNISHED in sizes ranging from 134 to
360 cwft, both portable and stationary,
engine or motor-driven, or truck and’ tractor
mounting, “SCHRAMM?” Compressors cover
all requirements of the field.
CONVENIENTLY LOCATED STOCKS AND
SERVICE

Schramm, Inc.
West Chester, Pa.

75 Fremont St.  San Francisco
Offices and Representatives in All
Important Cities

Great Western
Irrigation Meters

Accurate, Low Head Loss, No
Condensation, Low Mainte-
nance, Orifice Plate Easily
Reached for Cleaning.

Highest Quality,Compact, Easy
Servicing, Positively Trash-
proof, Tamperproof.

The Standard Meter

GREAT WESTERN METER CO.
1290 Powell Street, Oakland, Calif.

TOP OF CALTING
RING N* 582
o

s I
[ - il ST /
— = S+ ——1— - r—vry -
!l'l 30" H
Wl —
e I - ol

FIG. 1.
TYPIGAL GANAL DELIVERY

~that give you Greater
Digging Power and Speed

HE new WILLIAMS
“Champion”—from its
sturdy narrow head to its
chrome-nickel steel digging
teeth—is built for harder dig-

ging. Stronger corner bars,
extended beyond the scoop and
giving extra digging leverage;
new all-welded scoops designed
for easier filling, etc., etc.

Tell us about the work you
are planning to do, and we'll
send a description of the WIL-
LIAMS “Champion” Bucket
that can be definitely guaran-
teed to give you bigger output.

G. H. Williams Company
606 Haybarger Lane, Erie, Pa. J
Branch Offices: New York, Pittsburgh, Chicago [

s} ILLIAM S s

When writing advertisers please mention Western Construction News.

Just Out!

Second
MASONRY Revised
DAMS Edition of
o Engineering for

Masonry
Dams

By WILLIAM P. CREAGER, C.E.

’I‘HIS revised edition of a well-known work has just
been published. For many years it has been a
most popular treatise on masonry dams because of its
adherence to conservative, established practice and its
excellent, coherent treatment.

Contents—Investigations and Surveys—The Choice of Type of
Dam—Forces Acting on Dams—Requirements for Stability of
Gravity Dams—General Equations for Design of Gravity Dams—
The Design of Solid Non-Overflow Gravity Dams—Of Solid Spill-
way Gravity Dams—Of Hollow Dams—0Of Arch Dams—Prepara-
tion and Protection of the Foundation—Flood Flows—Details and
Accessories—Head-water Control—Index.

Price $4.00

For Sale By
Western Construction News

114 Sansome Street, San Francisco, California
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"PONT-A-MOUSSON

CAST IRON PIPE AND FITTINGS

Made in France for America by the famous Societe Anonyme Des Hauts Fourneaux et Fonderies
de-Pont-a-Mousson, at Nancy, one of the largest manufacturers of cast iron pipe in the world

C. G. Claussen & Company, Inc.

825 FOLSOM STREET W.M. GARLAND BUILDING
SAN FRANCISCO LOS ANGELES

AMERICAN FORSAEZorRENT

Wire Rope RECONDITIONED DUMP CARS
SHEAVES Practically New

17—1 yard, 24” gauge, all Steel, Koppel
Dump Cars.

21—174 yard, 24” gauge, all steel, Koppel
Dump Cars

28—2 yard, 24" gauge, wood body, Western
Dump Cars

8—3 yard, 36” gauge, all steel, center Dump
Batch Cars

15—4 yard, 36” gauge, wood body, Koppel
Dump Cars

The above equipment is available
for immediate shipment.

Quality Engineering

United Commercial

AMERICAN Company, Inc.

HOIST &« DERRICK CO. Representing
Siint Panl Miimescts HYMAN MICHAELS COMPANY
CHICAGO, ILL.

Quick shipment from Stock at-

Emeryvilie; @utland Califenta 234 STEUART STREET 837 MERRILL AVENUE
5515 Doyle Street Tel. OL ympic 6514 SAN FRANCISCO LOS ANGELES

The

POWDER

ANTrcovpany

CONSOLIDATED
““Everything for Blasting’’
SAN FRANCISCO, CAL.—No. 1 Montgomery Street

Butte, Mont. Los Angeles, Cal. Portland, Ore. Salt Lake City, Utah  Seattle, Wash. Spokane, Wash.

W hen writing advertisers please mention Western Construction News.
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CONSTRUCTION NEWS SUMMARY

NOTE: For additional information regarding projects in this summary refer to Daily Construction News
Service, date appearing at end of each item.
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TABULATION OF AWARDS

LSS AL 0RO LLLS DAL LA LLLD ARG SRR 0

Awards for the month of March, 1929, for Engineering Construction
projects in the Far Western States total $36,534,000, as follows :

Ly O S reiannnensd 5,760,000
Grading, highways e 4,013,000
Bridges ........ - 3,720,000
Sewer construction e e ekt S ot 2,750,000
Water supply systems. = i iR R N~ |- 14071
Irrigation ... o 3,050,000
Power development ... 8,750,000
Railroad CONSUCHON ......coiimimimvesmmmssrarnmmmsmnsrss 1,675,000
River and harbor work 1,050,000
Lighting systems ... 1,425,000

$36,534,000

(TS A

LARGE WESTERN PROJECTS

(See Construction News, this issue, for details.)

A0SO AR A AR AR RSRR AR

WORK CONTEMPLATED

Paving streets in District 78 for City of Miles City, Mont.; $438,000.
Seawall on Railroad Ave. for City of Seattle, Wash.; $900,000. =
Wells, reservoirs, pumping plants, and pipe lines, etc,, for City of Whittier,
Calif.; $300,000.
BIDS BEING RECEIVED

Dredging Ellis Slough in City of Richmond, Calif.; bids to April 16.
BIDS RECEIVED

Tunnels on Figueroa St. extension through Elysian Park for City of Los
Angeles; H. W. Rohl, Los Angeles, $652,788, low.

CONTRACTS AWARDED

Pier at Naval Operating Base, Pearl Harbor, T. H., for Bureau of Yards
and Docks, to Hawaiian Dredging Co., Honolulu, $396,038,

Tunnels for Bureau of Reclamation, Nyssa, Ore.: SCHEDULE No. 5—To
T. E. Connolly, San Francisco, $982,116; SCHEDULES 6 and 7—To
J. F. Shea Co., Portland, $1,025,208; and SCHEDULE 8—To S. S.
Magoffin & Co., North Vancouver, B. C., $530,684.

Hotel at Point Loma, San Diego, Calif., for Leon Reich, Los Angeles, to
Hart Bros. Construction Co., Los Angeles, $1,500,000.

P e

STREET and ROAD WORK

AL RORARO SO AR OANE

WORK CONTEMPLATED

SAFFORD, ARIZ—Plans by City for paving 17 blocks in the business
and residential districts of the City of Safford. Martin Layton is the
City Clerk of Safford. Weiland Engineering Co., P. O. Box 693,
Pueblo, Colo., are the Consulting Engineers. 3-20

LOS ANGELES, CALIF.—Plans by County Surveyor, protests Apr. 21
for improving Kenburn Ave. about 0.73 mile, work involving 6160
cu.yd. excavation, 102,655 sq.ft. 4-in, Bitumuls paving, curbs, gutters,
and 155 ft, 55-in. corr. pipe, $31,000. 3-26

SALINAS, CALIF.—Flans by City Engr., H. F. Cozzens, protests Apr. 7
for improving Front St. involving 47,226 sq.it. 5-in. concrete paving,
corr. culverts, $13,200. 3-27

SAN DIEGO, CALIF.—Plans by H, W. Jorgensen, City Engr., for im-
proving Benson St. involving 23,445 sq.ft. 6-in. concrete paving, 570
ft. 6-in. and 413 ft. 8-in. ‘C’ cast-iron pipe, 2 hydrants. Bids alter
Apr. 14. 3-22

SANTA CRUZ, CALIF.—Plans by City Engr., protests Apr. 14 for im-
proving Windsor St., S. Branciforte Ave. and Pine St,, concrete pav-
ing, vitr. sewers, etc. 3-27

MILES CITY, MONT.—Plans being made by City Engineer, J. W, H.all,
bids soon for, (1) Paving streets in Dist. 77, $16,900; (2) Paving
streets in Dist. 78, $438,000; (3) Paving streets in Dist. 80, $128,000;
and paving streets in Dist. 79, $82,000.

BIDS BEING RECEIVED

JUNEAU, ALASKA—RBids to 9 am, Apr. 25, by Bureau of Public
Roads for: (1) Improving Tongass Highway, Ketchikan Wards Cove
Section 1, widening, located adjacent to the Tongass National Forest,
about 3.62 miles, involving: Clearing and grubbing; 3000 cu.yd.
common excavation; 19,500 cu.yd. solid rock excavation; 8500 cu.yd.
borrow; 10,600 cu.yd. crushed rock top; 14 M ft. BM untreated tim-
ber; 45 cu.yd. B concrete; 1666 lin.ft. corrugated pipe; 60 ft. timber
truss (alternate) ; 60 ft. steel bridge (alternate). (2) Glacier Highway,
Mendenhall Glacier Section, located adjacent to and within the Tongass
National Forest, involving: Clearing and grubbing; 69 stations exca-
vation; 1200 cu.yd. gravel; 68 M ft. BM untreated timber trestle;
2 M {t. BM treated timber trestle; 20 cu.yd. C concrete; corrug.
pipe. (3) Wrangell Highway, Cemectery-Shoemaker Bay St., 2 miles,
involving 11,800 cu.yd. roadway excavation; 3900 cu.yd. gravel surfac-
ing; 13 M ft. BM lumber; corr. pipe, etc. 3-24

PHOENIX, ARIZ,—Rids to 2 p.m., Apr. 18, by Arizona State Highway
Comm. for (1) 4234 miles oil processing Yuma-Phoenix Highway west
of Yuma-Maricopa County Highway, involving: 450,000 sq.yd, prepa-
ration of subgrade; 35,000 cu.yd, mineral aggregated (surf.); 140,000
cu.yd. mi. haul mineral aggregated (surf.); 900,000 gal. oil; 42.5 mi.
mix, lay, and finish; (2) 10 miles of Phoenix-Yuma Highway from
Piedra west, involving: 105,000 sq.yd. subgrade preparation; 15,000
cu.yd. mineral aggregated (surf); 23,000 cu.yd. mi. haul mineral aggre.
(surf.); 212,000 gal. oil; 10.0 mi, mix, lay, and finish. 3-28

BAKERSFIELD, CALIF.—Bids to 11 am., Apr. 14, by County for
tennis court at West Side Park, Bakersfield, 3-28

BURBANK, CALIF.—Geo. R. Curtis Paving Co., Los Angeles, $35,357,
low bid to City for improving Riverside Drive, asphalt paving and
water system. 44

CRESCENT CITY, CALIF.—Bids to 11 a.m.,, Apr. 16, by Public Works
Officer, Navy Yard, Mare Island, California, for repairs to the road

to the U. 5. Naval Radio Compass Station, Point St. George, Cres-
cent City. 3-24

LONG BEACH, CALIF,—Bids to 2 p.m., April 18, by City Clerk, Long
Beach, for improvement of Industrial Ave. east of Cherry St., and

other streets, involving 1311 lin.ft. curb, 6634 sq.ft. sidewalk, and
water mains, 4-4

LOS ANGELES, CALIF.—Bids to 10 a.m., Apr. 23, by Board of Public
Works, Los Angeles, for improvement of Oakden Drive and Jewett
Drive Impr. Dist., involving: 57,870 cu.yd, cut; 14,745 cuyd, fill;
170,216 sq.ft. concrete paving, 6 in.; storm drain; sanitary sewer;
water system. 3-27

LOS ANGELES, CALIF.—Bids to 2 p.m., April 21, by County for im-
provement of Carmenita Road, from Section Line Road to Anaheim-
Telegraph Road, involving 17,903 cu.yd. excavation, 304,788 sq.ft. 2-in.
asphalt-concrete surface, 281,672 sq.ft. 3-in. asphalt-concrete base, and
185,528 sq.ft. 4-in. disintegrated rock shoulder with rock and oil sur-
face; $89,900. 4-2

OAKLAND, CALIF.—Bids to 10:30 a.m., Apr. 15, by County Clerk for
grading 34 miles of Skyline Blvd., alternative bids as follows: PRO-
POSAL A, 40,000 cu.yd. grading; 720 ft. 12-in. corrugated pipe; 70
ft. 15-in. corrugated pipe; 10,000 sta.yd. overhaul. PROPOSAL B,
52,000 cu.yd, grading; 720 ft. 12-in. corrugated pipe; 400 ft. 15-in.
corrugated pipe; 15,000 sta.yd. overhaul. PROPOSAL C, 85,000
cu.yd. grading; 1000 ft. 12-in. corrugated pipe; 400 ft. 15-in. corru-
gated pipe; 100 ft. 1B-in, corrugated pipe; 70,000 sta. yd. overhaul. 3-26

OAKLAND, CALIF.—Bids to 10:30 a.m., April 22, by County Clerk for
improving 2 miles of E. 14th St., from San Leandro to Hayward, in-
volving 16,500 cu.yd. excavation, 15,000 cu.yd. borrow, 363,000 sq.ft.
6-in. concrete base with 2-in, asphalt surface, OR 276,000 sq.ft. 6-in.
concrete hase with 2-in. asphalt surface, OR 198,000 sq.ft, 6-in. con-
crete base with 2-in. asphalt surface, vitrified sewers, corrugated cul-
verts, and 160,000 1b. reinforcing steel, etc. 4.3

OAKLAND, CALIF.—Bids to 10:30 a.m., April 22, by County Clerk for
2 miles Hayward-Redwood Canyon, near Pinehurst Road, to cost
$50,000, involving: PROPOSITION A—92,000 cu.yd. grading, 1700
lin.ft. 12-in. and 600 lin.ft., 18-in. corrugated culverts, 30,000 sta.yd.
overhaul. PROPOSITION B (Alternative)—120,000 cu.yd, grading,
2100 lin.ft. 12-in, and 820 lin.ft. 18-in. corrugated culverts, 40,000
sta.yd. overhaul. 4-4

REDWOOD CITY, CALIF.—Bids to 10 am,, April 14, by County Clerk
for improving streets in Menalto Park, involving 36,000 cu.yd. gradmg‘,
430,000 sq.ft. 4-in. rock macadam base with 3-in. asphalt surface, vitri-

fied and concrete sewers; 1921 Act, 3-29
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FOR SALE

Machinery and Equipment Used in Construction of

THE COOLIDGE DAM THE PARDEE DAM

Safe Storage Space
in warehouse, shed or yard
available for
Construction Equipment
watchman in attendance

Sales Service Offered
on equipment placed in storage

AERIAL TRAMWAYS—AIl or any part, CRANES, LOCOMOTIVES.
BELT CONVEYORS—Rolls and belting. DUMP CARS—24" to standard gauge 10-ton steel guy
BLAW-KNOX VOLUMETRIC AND WEIGHING BATCH- derrick—100" boom.

ERS. GRAVEL SCRUBBER AND SCALPER SCREENS, RE-
CABLE—6/19 plow steel. WASHERS, FEEDERS AND BELT TRIPPERS.
CABLEWAYS—Hoists, carriages, blocks, etc, HOISTS—IElectrie, 1 hp. to 300 hp.

CAMP c‘;r%-‘\;\?é:gQVEs:TtEJTENSILS' CONCRETE MIX- MACHINE SHOP, LATHES, DRILLS, ETC.

ERS, , CHUTES. T}

DRAGLINES—Monighan, Bucyrus, P&H. FR’:JG%T:\ENGEUNILSM aiuing u,m] ow h_ead. |
ELECTRICAL EQUIPMENT—Ammeters, phones, signals, G EQUIPMENT—RElocks, clips, ete.
switches, insulators, floodlights, reflectors, wire, ete. MISCELLANEOUS SMALL TOOLS AND SUPPLIES.

THE ATKINSON EQUIPMENT AGENCY

CHARLES L. BRAINERD, Sales Manager
Main Office: 9135 Russet Street, Oakland, Calif,

(Near 92nd Avenue and East Fourteenth Street)
Telephone TRinidad 5205

BRANCH OFFICES:
Los Angeles: 1317 Edwards Wildey Building Portland, Ore.: 1118 Yeon Building
Telephone TRinity 7451 Telephone Atwater 3961

FOR EFFICIENT WATER STOR- FIRE HYDRANTS

AGE USE ELEVATED TANKS IMPROVED
= CALIFORNIA TYPE

Pittsburgh-Des
Moines tanks are
providing efficient,
economical water
storage for thou-
sands of communi-
ties and industrial
plants throughout
the country. These
tanks vary in size

Qur new
complete 120-page

Saz_a%}?o, ‘ , from 2500 gallons to Fire Protection
1,200,000 1,200,000 gallons, and and
Gallons in heights to over 230
feot. Brass Goods
i 2l
Send for details Catalog “R
and estimates of a Just out.
Pittsburgh-Des Send for it.
Moines tank when-
ever you plan stor-
age for liquids of any
R No. 101 No. 104

L e MANUFACTURED AND DISTRIBUTED BY

. - ]
Pittsburgh-Des Moines Steel Co. M. GREENBERG’S SONS
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SACRAMENTO, CALIF.—Bids to 2 p.m., April 30, by California Division
of Highways for: (1) COLUSA COUNTY-—12.7 miles grading from
Bear Creck to 5 miles west of Willlams, invaolving 48 acres clearing
and grubbing, 240,000 cu.yd. roadway excavation, 1440 cu.yd. con-
crete (structures), 124,000 1b. reinforcing steel, corrugated culverts,
ete.: (2) COLUSA COUNTY—8.3 miles grading from Williams to
Maxwell, involving 120,000 cw.yd. roadway excavation, 570 cu.yd. ‘A’
concrete (structures), 63,000 1b. reinforcing steel, corrugated culverts;
and (3) SAN DIEGO COUNTY—0.9 mile from San Onofre to San
Clemente, involving 26,000 cu.yd. roadway excavation, 2075 cu.yd.
concrete paving, 55,000 Ib. reinforcing steel, 4-2

SACRAMENTO, CALIF.—Bids to 10 a.m., Apr. 14, by County Clerk for
grading Manzanita Ave. 3-22
SAN JOSE, CALIF.—Bids to 11 am., April 21, by County for asphalt sur-
facing: (1) 800D lin.ft. of Senter Road from Tully tol Singleton Road.
(2) 1.3 miles of San Jose and Alviso Roads. (3) 1900 lin.ft. of Sunny-
vale Ave. from Maude to Lawrence Ave. 4-1

SAN LUIS OBISPO, CALIF.—Bids to 2 p.m., Apr. 15, Division of
Highways, District Engineer, Bank of Italy Bdg., San Luis Obispo,
for about 6.5 miles of heavy fuel oil to be furnished and applied to the
shoulders, in SANTA BARBARA COUNTY, between Elwood Over-
head Crossing and Coleta, and between Carpinteria and Rincon Cutoff.

3-20

SAN LUIS OBISPO, CALIF.—Bids to 2 pm,, April 25, by Department
of Public Works, Division of Highways, at the office of the District
Engineer, L. H. Gibson, District V. Bank of Italy Bdg., San Luis
Obispo, for about 15.1 miles in SANTA BARBARA COUNTY, bhe-
tween Buckhorn Creek and second crossing of the Cuyama River, of
heavy fuel oil to be furnished and applied as dust layer. 3-31

SANTA ROSA, CALIF.—Bids to 12 m., April 21, by County for: (1)
First District, El Verano to State Highway, and Petaluma to Sonoma
Highway, invalving 1050 tons crushed rock (County furnishes), and
1150 tons screenings (County furnishes 700 tons), 320 tons heavy and
420 bbl light road oil. (2) Second District, Alton Road (2 miles), in-
volving 300 tons crushed rock, 200 tons screenings, 40 tons heavy and
80 hbl. light oil. (3) Second and Fifth Districts, Graton-Occidental
Road (5 miles), Molipo Road (1 mile), involving 900 tons crushed
rock (County furnishes), 600 tons screenings (County furnishes), 120
tons heavy and 240 bhl. light eil. (4) Fifth District, Bodega Highway
(3 miles), involying 450 tons crushed rock (County furnishes), 300
tous screenings (County furnishes), 60 tons heavy and 120 bbl. light oil.
(3) Valley Forge Highway (1 mile), involving 400 tons crushed rock,
125 tons screenings, and 38 tons heavy oil. 4-2

STOCKTON, CALIF.—Bids to 11 am, Apr. 14, by County Clerk for
grading and surfacing J, R. Pearson Road, $9750. 3-25

WILLOW GLEN, CALIF,—Bids to 7:30 p.m, April 21, by City for
80,000 sq.ft. 3-in. asphalt base with 2-in, Durite surface on Willow
Glen Way.

BOISE, IDA.—Bids to 2 pam., April 15, by State for: (1) 5 miles of
Grace-Preston Highway, BANNOCK COUNTY, involving 6400 cu.yd.
gravel surfacing; (2) Furnishing 7000 cu.yd. crushed rock in stock-
piles for Buhl-Castleford Road, TWIN FALLS COUNTY; and (3)
3 miles Grace-Preston Highway from Cleveland to Preston, involving
31,000 cuyd, roadway excavation, 1000 cu.yd. gravel surfacing.

OLYMPIA, WASH.—Bids to Apr. 15, by Washington State Highway
Commission, Olympia, for CLALLAM AND JEFFERSON COUN-
TIES—Constructing 37 miles of bituminous treated road surface by the
plant mix method, from end of pavement west of Agnew to junction
with Port Ludlow road, about 6 miles west of Port Townsend, invelv-
ing: 395,000 sq.yd. surfacing. OLYMPIC HIGHWAY—Oil treating
as a dust palliative about 139 miles from end of pavement north of
Hoquiam to Lake Quinault, end of pavement north of S{lclto:m to junc-
tion with State Road No. 14, Liliwaup to Jackson’s Cove, Quilcene
River to Discovery Bay, and Port Angeles to Forks, in Grays Harbor,
Jefferson, Mason, and Clallam Counties, and 57 miles of Smt_e Re?ad
No. 14, junction of Olympic Highway to Gig Harbor and junction
Gig Harbor branch to Harper, in Mason, Kitsap, and Pierce Coun-
ties, involving: 12,320 barrels of oil. 3-22

OLYMPIA, WASH.—Bids to April 29 by State Highway Commission,
Olympia, Wash,, for the following improvements: SKAGIT apd
WHATCOM COUNTIES—Paving 2 miles with cement-concrete,
waterfront paving gats of Pacific Highway. WHITMAN COUNTY—
Grading and draining 1.2 miles, in Thornton vicinity, of Inland Empire
Highway. KLICKITAT COUNTY—Clearing, grading, and draining
4.9 miles, Unit No. 1, Goldendale to Summit, North Bank Highway.
YAKIMA and KLICKITAT COUNTIES—Surfacing 12:2 miles with
crushed stone, Sink Stream north and Sink Stream 1 to Summit, of
North Bank Highway. CLALLAM COUNTY—Resurfacing 14.2 miles
with crushed stone, East Beach to Fairholm, of Olympic Highway.
PACIFIC COUNTY—Clearing, grading, and draining, and surfacing
0.6 mile with crushed stone, Nasel River bridge approaches of Ocean
Beach Highway. WAHKIAKUM and COWLITZ COUNTIES—
Surfacing with erushed stone 13.9 miles, Cathlamet to Stella, of Ocean
Beach Highway. 4-4

OLYMPIA, WASH.—Bids to Apr. 15, by State Highway Commission,
Olympia, Washington, for: PIERCE COUNTY—Paving 4.1 miles
oi Pacific Highway with cement, from Fort Lewis to Nisqually.
SNOHOMISH COUNTY—Clearing, grading, draining, and surfacing
2.8 miles of Everett to Pacific Highway Road, surfacing with crushed
stone, from Beverly Park to Everett. 3-21
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BIDS RECEIVED

PHOENIX, ARIZ.—Yglesias Bros., Spreckels Theatre Bdg., San Diego,
$7‘7.:149, low bid to State for oil processing from Marinette toward
Whitman, and to Hot Springs Junction. (See Unit Bid Summary.) 3-24

EUREKA, CALIF.—Engelhart Paving & Construction Co., Eureka, $8731,
low bid to State Division of Highways, District Engineer, Eureka, for
¥4 mile grading and surfacing at Arcata Crossingg HUMBOLDT
COUNTY. 4.2

LOS ANGELES, CALIF.—Low bids as follows hy California Division of
Highways, District Engineer, Associated Realty Bdg,, Los Angeles:
LOS ANGELES COUNTY—15 miles fuel oil to be applied to shoulders
between Galivan and Irvine in Orange County, and between Leffing-
well Ranch and north county line in Los Angeles County; G. M.
Duntley, 772 S. San Pedro, Los Angeles, $2724. SAN DIEGO
COUNTY—18 miles fuel-oiling of shoulders from Oceanside and north
boundary; G. M. Duntley, 772 S. San Pedro, Los Angeles, $3467.
VENTURA COUNTY —24 miles fuel-oiling of shoulders from Camarillo
to Ventura, and from Ventura to 3 miles north of Seacliff; California
Road Oil Service Co., 704 Richfield Bdg., Los Angles, $3998. 4-4

LOS ANGELES, CALIF.—J. L. McClain, 3452 W. Slauson Ave., Los
Angeles, $241,736, low bid to City for improving Laurel Canyon Road
from Pacoima Ave. to Lookout Mountain Road, grading, concrete pav-
ing, sewers, and water system. 4-4

MENLO PARK, CALIF.—Peninsula Paving Co., Standard Oil Bdg., San
Francisco, $64,518, low bid to City for improving College Ave. and
Cambridge Ave., grading, paving with 4-in, waterbound rock macadam
base with 3-in. asphalt surface, concrete sewers, etc. 4-4

VENTURA, CALIF.—Fleming Construction Co.,, Pomona, $79,139, low
bid to County for concrete paving, 434 miles from Simi to Moorpark,
on Los Angeles Ave. 4-3

DENVER, COLO.—]J. F. Roberts & Sons, Denver, Colo.,, $238,207, low
bid to State for 10 miles concrete paving south of Colorado Springs,
Highway No. 1, EL PASO COUNTY.

PORTLAND, ORE.—Cascade Petroleum Corp., Portland, Ore., $84,531,
low bid to State for The Dalles Oiling Project, (See Unit Bid Sum-

mary.) 3-31
CONTRACTS AWARDED

BURLINGAME, CALIF.—To W. A, Dontanville, Salinas, $4984 for
grading site of Hoover School for Burlingame Elementary School Dis-
trict. 3-25

INGLEWOOD, CALIF.—To Geo. H. Oswald, 366 E. 58th St,, Los
Angeles, $71,393 to City for improvement of Market St., between
Kelso 5t. and Arbor Vitae St., by grading, concrete paving, sidewalk,
King Ferronite lighting posts, etc. 3-20

KING CITY, CALIF.—To A. ]J. Raisch, 46 Kearny St.,, San Francisco,
$91,351 for concrete paving of sireets for City, 3.28

MARTINEZ, CALIF.--To L. W. Hesse, 1007 18th St., Merced, $2950
for grading for Martinez Junior High School, 3-31
MONTEREY, CALIF.—To Clark & Henery Comstruction Co., Chancery
Bdg., San Francisco, $25,014 for asphalt paving of Camino |Bien-
venida, ete,, in Mesa Tract for City. 4-3

PACIFIC GROVE, CALIF.—Awards as follows by City for asphalt pav-
ing streets: (1) To Clark & Henery Const, Co., Chancery Bdg.,
San Francisco, §17,047 for improving Gibson Ave., and (2) To Clark
& Henery Const. Co., $16,910 for improving Fountain Ave. 3-25

SACRAMENTO, CALIF.—To Basich Bros. Construction Co., 3788 S.
Vermont St., Los Angeles, who bid $146,319 to California Division of
Highways, Sacramento, for 5.2 miles of concrete paving from Logan-
dale to Willows, GLENN COUNTY. (See Unit Bid Summary,) 3-31

SACRAMENTO, CALIF.—To H. W. Rohl Co., Roosevelt Bdg., Los
Angeles, at $100,372 to California Division of Highways, Sacramento,
for 1.9 miles grading in SAN BERNARDINO COUNTY, between
The Pass and two miles down Waterman Canyon, (See Unit Bid
Summary, March 25th issue.) 3-26

SALINAS, CALIF.—Awards as follows by County: (1) To J. L. Conner,
Box 86, Monterey, $65,021 for concrete paving of Salinas-Monterey
Road from Salinas to Hilltown; and (2) To J. L., Conner, Monterey,
$1987 for improving by grading and surfacing of San Miguel Canyon
Road. 3-28

SAN DIEGO, CALIF.—Tao V. R. Dennis Const. Co., Box 183, Stat. A,
San Diego, $17,579 for paving Palmero St., asphalt paving, concrete
sewers, cast iron mains for City. 3-26

SAN FRANCISCO, CALIF.—To Basalt Rock Co., Napa, who bid $2.016,
total bid of $5842, for light fuel-oiling of 23 miles from Middletown
to Old Williams Road in LAKE COUNTY, involving 2898 bbl. fuel
oil. Work for California Division of Highways, District Office, San
Franecisco. 3-31

SAN RAFAEL, CALIF.—To P, 8. Harless, P.O. Box 594, San Rafael,
$37,961 for improving A St.,, Second St., etc., vitrified sewers, asphalt
paving, corrugated pipe, ete. 4-4

SANTA ROSA, CALIF.—Awards as follows by County for oiling: (1)
Contract awarded to Highway Builders, Ltd. (E. A. Forde), 640 Redhill
Ave., San Anselmo, who bid $19,668 'for roads in Fourth Distirict
(18% miles). (2) Coniract awarded to Geo. French, Jr.,, Box 675,
Stockton, whao hid $6974 for roads in Second District (634 miles). 3-31
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VALLEJO, CALIF.—To John W, Huggard, 17 Brooklyn Ave., San Jose,
who bid $1857 for paving Lozier Alley with concrete, between Sonoma
and Sutter Sts., Vallejo. for City. 3-26

VENTURA, CALIF.—To Will F. Peck Co., 1120 N. Las Palmas, Los
Angeles, $57,759 to Ventura County, for improvement of Grimes
Canyon Road between Fillmore and Moorpark, 3.2 miles, by excavation,
concrete paving, corr. iron pipe, etc. 3-20

WHITTIER, CALIF.—To Griffith Co., L. A. Railway Bdg., L. A., $15,184
for improving Walnut St., concrete paving, sewer and water system for
City. 3-25

BOISE, IDAHO—Awards as follows by State: (1) To Rohinson Const.
Co., Twin Falls, Ida.,, $11,136 for gravel surfacing 9.5 miles from
Montpelier to Paris, BEAR LAKE COUNTY; and (2) To Triangle
Const. Co., Spokane, Wash., $10,500 for crushing gravel for North
and South Highway, WASHINGTON COUNTY.

CARSON CITY, NEV.—To Martin Bros. Trucking Co., 1389 Gladys St.,
Long Beach, who bid $85,613 to State Department of Highways, for
grading and surfacing 20 miles in CLARK COUNTY, from Crystal
to West Slope of Mormon Mesa. (See Unit Bid Summary.) 3-28

PORTLAND, ORE.—Awards as follows by State: CLACKAMAS
COUNTY—To. W. H. Hauser, 3129 E. Seventh St., QOakland, who
bid $55,135 for grading 0.93 mile of the Multnomah County Line-
Oswego Section of the Pacific Highway. Work involving approxi-
mately 62,500 cu.yd. excavation. CLATSOP COUNTY—To Arthur
Gentemann, who bid $17,325 for furnishing broken stone for mainte-
nance and belterment purposes for Canyon Beach Junction-Nehalem
Summit Section of the Oregon Coast Highway. Work involving 12,000
cu.yd. broken stone. DOUGLAS COUNTY—To A. C. Greenwood,
500 N. Front St., Portland, who bid $186,185 for grading 5.17 miles of
the Tahkenitch-Gardiner Summit Section of Roosevelt Coast Highway.
Work involving approximately 310,000 cu.yd., excavation. DOUGLAS
COUNTY—To Harmon & Tittle, who bid $94,860 for grading 4.45
miles of Scottsburg-Burchard Creek Section of Umpqua Highway.
Work involving approximately 141,500 cu.yd. excavation., GRANT
COUNTY—To Hart Construction Co., Union, Ore., who bid $70,245
for surfacing 24.5 miles of Mountain Rest-Little Beech Creek Section
of Pendleton-John Day Highway, Long Creek-Hamilton Section of
Murket Road No. 1, and Mt. Vernon-Biggs Ranch Section of Market
Road No. 2, Work involving approximately 40,000 cu.yd. broken
stone and B00D cu.yd. bank-run talus. LANE COUNTY—To J. W.
& J. R. Hillstrom, Marshfield, Ore., who bid $72,380 for resurfacing
21 miles of Nimrod-Belknap Springs Section of Mackenzie Highway.
and furnishing materials for maintenance purposes, involving 40,000
cu.yd, broken and crushed gravel. MALHEUR COUNTY—To J. A.
Terteling & Sons, Moscow, Ida., who bid $145,792 for grading 13.31
miles of Tunnel-Harper Section of Central Oregon Highway. Work
involving 235,000 cu.yd. excavation. (See Unit Bid Summary.) 3-29

SALT LAKE CITY, UTAH—Awards as follows byState Road Comm,
(1) to Utah Const. Co., Ogden, Utah, $116,810 for 8 miles grading
and surfacing from Morgan to Henefer Flat, MORGAN AND SUM-
MIT COUNTIES; and (2) To Wheelwright Const. Co.,, Ogden, Utah,
$24,369 for 13 miles surfacing from Ash Creek Bridge to Toquerville,
WASHINGTON COUNTY.

OLYMPIA, WASH.—To J. L. Smith Construction Co., 2123 Madison
St., Seattle, who bid $121,089 to State Highway Department, for pav-
ing with cement concrete 6.4 miles between Ludlow and Port Town-
send, in JEFFERSON COUNTY, on Olympia highway, Wash-
ington. 3-28

OLYMPIA, WASH.—Awards as follows by State: (1) To A. L, Aukamp,
Yakima, $56,870 for 4.3 miles surfacing with stone from Lowden to
Tocuet, WALLA WALLA COUNTY; and (2) To Triangle Const.
Co., Spokane, Wash,, $67,743 for 8.5 miles surfacing with stone from
Diamond Lake south, PEND OREILLE COUNTY.

OLYMPIA, WASH.—Awards as follows by Washington State Highway
Commission: KLICKITAT COUNTY—To Campbell Construction Co.,
Renton, who bid $78,568 for 3 miles grading and draining of North
Bank Highway, Unit 2, from Maryhill west, involving 186,470 cu,yd.
excavation and 1450 lin.ft. pipe culverts, etc. DOUGLAS COUNTY—
To George A. Banderet, Bryn Mawr, Wash., who bid $50,997 for 3.5
miles clearing, grading, and draining Chelan-Okanogan Highway, from
Orondo north, involving $85,330 cu.yd. excavation, 108 ft. tunnel, 86
cu.yd. concrete, and 550 lin.ft. pipe culverts, etc. DOUGLAS
COUNTY—To Hargrave Construction Co., Spokane, who bid $63,944
for 40 miles bituminous-treated road surface, by penetration method,
of Sunset Highway from Waterville to Douglas-Grant County Line,
involving 231,000 sq.yd. surfacing. 4-4

OLYMPIA, WASH.—Awards as follows by State Highway Commission,
Olympia, Washington: KING COUNTY—To 8. A. Moceri, Thomp-
son Bdg., Seattle, who bid $169,300 for 8.1 miles paving of Pacific
Highway, from Kent-Des Moines road to Seattlee. CHELAN
COUNTY—To Standard Asphalt Paving Co., 522 No. Cedar St.,
Spokane, who bid $46,197 for construction of about 36 miles of bitu-
minous treated road surface by the road mix method on State Road
No. 10, Chelan-Okanogan Highway, from Chelan to Chelan-Okanogan
county line, and Pateros to Malott in OKANOGAN COUNTY, in-
volving about: 385,000 sq.yd. road surfacing. BENTON COUNTY-—
To Standard Asphalt Paving Co., 522 No. Cedar St., Spokane, who
bid $59,815 for constructing about 26.9 miles of bituminous treated
road surface by the plant mix method on State Road No. 3, Inland
Empire Highway, from end of pavement 6 miles west of Kennewick
to Prosser, involving approximately: 286,000 sq.yd. surfacing. 3.21
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SEATTLE, WASH.—Awards as follows by County: (1) To Goetz &
Brennan, Seattle, $143,208 for concrete paving Fifth Ave. northeast
from 85th St. to University cutoff; Meridian Ave. from 85th St. to
Haller Lake Circle; Haller Lake Circle and 10th Ave, northeast and
University Cutoff; (2) To Eastside Const. Co., Seattle, $15,731 for
grading 2 miles of Lincoln Ave. extension; (3) To C. L. Creelman
$13,000 for concrete paving % mile of Kirland-Redmond; (4) To
Anderson & Liljebeck, Seattle, $25,000 for 1 mile concrete paving
Enumclaw-Black Diamond Read; (5) To C. L. Creelman, Seattle,
$25,361 for 1 mile concrete paving Auburn-Black Diamond Road; (6)
To Erickson Paving Co., Seattle, $15,288 for concrete paving Kent-
Meredith Road.

WENATCHEE, WASH.—To Standard Asphalt Paving Co., Spokane,
Wash,, $18,832 for oiling surfacing 8 miles from Chelan to Manson
for County.
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BRIDGES and CULVERTS
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WORK CONTEMPLATED
VALLEJO, CALIF.—Plans being made by T, D, Kilkenny, City Engineer,
for Sacramento St. Bridge to be built over Northern Electric Railroad
cut north of town; $13,000. 4-1

BIDS BEING RECEIVED

SACRAMENTO, CALIF.—DBids to 2 p.m., Apr. 23, by California Di-
vision of Highways for (1) SAN BERNARDINO COUNTY—Steel
Bridge over Mojave River, 3 miles north of Victorville, involving 5900
cuyd. roadway excavation, 2100 cu.yd. concrete, 260,000 Ib. reinf.
steel, 750,000 Ib, structural steel, 19,200 Ib, cast-iron and 69,000 Ib,
structural steel (railings); and (2) MODOC COUNTY—2 timber
bridges, involving 3000 ft. creosoted douglas fir, 60 M ft. BM douglas
fir, 87 cu.yd. concrete, etc. 3-26

SACRAMENTO, CALIF.—Bids to 2 p.m., April 30, by California Division
of Highways, Sacramento, for a timber bridge over Alder Creek, 29
miles north of San Simeon, MONTEREY COUNTY, involving 600
cuyd, structure excavation, 140 cu.yd. ‘B’ concrete, 127 MBM red-
wood (dense select all-heart structural), 48 MBM pedwood ,timber
(select all-heart structural), 68 tons broken stone, and 6 tons asphalt
road oil. 4-2

STOCKTON, CALIF.—Bids to 11 a.m,, April 21, by County for bridge
on Van Allen Road over Little John Creek. 3-28

BIDS RECEIVED
LOS ANGELES, CALIF,—Fisher, Ross, MacDonald & Kahn, Inc., Box
628, Azusa, $1,246,636, low bid to Board of Public Works for 2400 ft.
reinforced concrete viaduct over Los Angeles River on Fourth St. 4-2

CONTRACTS AWARDED

NAPA, CALIF.—To John H. May, Napa, $4667 for widening Jefferson
St. bridge for City. 3-25
SACRAMENTO, CALIF.—To Rocca & Caletti, P. O. Box 243, San
Rafael, who hid $16,170 to California Division of Highways, Sacra-
mento, for construction of a timber, steel, and concrete overhead cross-
ing over the tracks of the Northwestern Pacific Co. Railroad at Forbes
Station, MARIN COUNTY. 3-27

SALINAS, CALIF.—To M. B. McGowan, Call Bdg., San Franeisco, who
bid $26,674 to Monterey County for construction of three reinforced
concrete bridges—one at Castroville, and two on the Salinas-Watsonville
Road between Castroville and Salinas in Supervisor District No. 1. 3-28

SAN RAFAEL, CALIF.—To M. B. McGowan, 74 New Montgomery St.,
San Francisco, $1619 for timber bridge for City. 3-21

PORTLAND, ORE.—To Clackamas Construction Co., 473 Ainsworth Ave.,
Portland, $49,690 for reinforced concrete bridge over Klamath River
on Green Springs Highway at Keno, KLAMATH COUNTY, for
State. 3-29

LT L TR T ]

SEWER CONSTRUCTION
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WORK CONTEMPLATED
FAIRFIELD, CALIF.—Plans by Engr., George Wiles, Fairfield, Sclano
County, and protests will be heard Apr. 14 by Solano County for
sewer district covering 300 acres of land to the north and south of
Vallejo and along the Benicia Road. Work will involve: One pump-
ing plant, consisting of two 4-in. pumps and motors; 3000 lin.ft. 12-in.
cast-iron pipe force main; 72,000 ft. vitrified pipe system from 6-in,
to 36-in, diameter. 1925 Act, $160,000. 3-25

SAN MATEO, CALIF.—Plans by E. P, Wilsey, City Engineer, for sewer
system in southern portions of City, involving 3130 ft. 21-in., 2800 ft.
18-in,, 2610 ft. 15-in., 1360 fr. 12-in,, 2200 ft. 10-in., 13,470 ft. B-in.,
and 12,600 ft. 6-in, vitrified sewers; 5700 ft. 6-in, and 3530 ft. 4-in.
vitrified laterals; 122 manholes, 2 sumps, 1 pumping unit (complete),
and 1 pumping unit (remove from present location). Protests April 21;
1911-15 Acts. 4-4




Arrir 10, 1930

WESTERN CONSTRUCTION NEWS

63

KARTSCHOKE CLAY
PRODUCTS CO.

MANUFACTURERS OF:

VITRIFIED CLAY SEWER PIPE
COMMON BRICK CHIMNEY PIPE
FLUE LININGS and DRAIN TILE

Plant and Offices :
FOURTH AND KEYES STREETS

PHONE BAllard 7570 SAN JOSE, CALIF.

WE MANUFACTURE and STOCK

Bolts-Nuts
Rods
Washers

=—=Quality and Service Guaranteed:

Kortick Manufacturing Co.

Office, Factory and Warehouse: 333-355 First Street
Telephones Sutter 516-517-518 SAN FRANCISCO

WEED BURNERS FOR ROADS
AND IRRIGATION
DITCHES

UST what you have been looking for. A
J machine for burning weeds, shrubs and

brush out of your irrigation ditches, or
along road allowances. Five projects under
government supervision purchased last year.
More will follow this year. Write to us for
full information.

THE HOWELL MFG. CO.
CROSBY, N. D.

Weed and stubble burners for fields, roads and
irrigation ditches.

“Kill the weeds while they're seeds.”

Finished "

Concrete

Colors

DARK (Killglare)
WHITE (Natural Cement)
Process Patents Pending

The Modern Scientific Concrete Curing Method
Attracting the attention of Engineers and Contractors because of its sim.-
plicity, cleanliness, effectiveness and low cost.

Wrile today for full parliculars and printed data

CONCRETE CURING Inc.

760 Market St., San Francisco Phone: SUtter 8849

PRE-WATER TREAYED
ONCR[‘TE CURING METHOD,

---------

Columbia Wood and Metal

Preservative Co.

WOOD PRESERVATIVE
METAL PRESERVATIVE
PILE PRESERVATIVE
DAMP-PROOFING
SHINGLE AND FELT PRESERVATIVE

1465 Fourth St. Berkeley, Calif.

PHONE BERKELEY 1043

J

McCormick Lumber

““Straight-Line Service”’
from Forest. to You
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Gamble, Washington.

Treating Plant: St. Helens, Oregon.
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KLAMATH FALLS, ORE.—DPlans by City Engineer, C. C. Kelley, pro-
tests April 21, with reference to the construction of sewers in North
Klamath Falls, portions of Buena Vista, Lakeview, and Fairview Ad-
ditions No. 2, etc.,, known as 14th Sewer Unit. [Estimated cost as
follows: $92,059 for vitrified pipe and $92,059 for concrete pipe. 4-1

PORTLAND, ORE.—Plans by City Engineer, O. Laurgaard, for West
Lander St. trunk sewer, to cost $305,000.

BIDS BEING RECEIVED
MODESTO, CALIF.—Bids to 7:30 p.m., April 21, by City Clerk for fur-
nishing: (1) One sewage clarifier and mechanical skimmer to serve
surface area of not less than 2950 sq.ft., solution depth at edges of
7 ft., capacity required 20,650 cu.ft., bottom slope not less than 1 to 12.
(2) One sludge digestor 30 ft. diam.,, 18 ft. deep; and gas selection
dome, (3) One sewage sludge pump, 80 g.p.m.; pressure 20 lb. per
square inch. 4-1
BIDS RECEIVED
GALT, CALIF.—Harry Gould, 1022 27th St., Sacramento, $36,014, low
bid to Galt Sanitary District for vitrified sewers and sewage disposal
plant. 4-2
CONTRACTS AWARDED
CARLSBAD, CALIF.—To H. A, Teget, 224 Harvard Place, Ontario, wha
bid $10,908 to Carlsbad Sanitary District, Carlsbad, San Diego County,
for constructing vitrified sewers in Ocean St., Laguna Drive, Moun-
tain View Drive, etc. 3-25
FRESNO, CALIF.—To Fresno Builders Supply Co., Fresno, who bid
$1018 for constructing vitrified pipe sewer on Roading Heights. Work
for City of Fresno. 4-4
LOS ANGELES, CALIF.—To M. Simunovich, 3305 W. 66th St., Los
Angeles, who bid $54,458 for conmstructing vitrified sewers in Motor
Ave., between Forrester Drive and Manning Ave., for City. 42
LOS ANGELES, CALIF.—To Bebek & Brkich, 5011 E. Slauson Ave.,
Maywood, who bid $89,700 for vitrified sewers in Eastmont Ave.,
Flint St., etc., for Los Angeles County, about 9.16 miles, involves:
8-in., 10-in., and 12-in. vitrified sewer. 3-20
OCEANSIDE, CALIF.—Te¢ J. C. Duncan, American Bank Bdg., L. A.,
$12,898 for improving the Strand, involving 6-in. cast-iron pipe, pump-
ing plants, etc., for City. 3-22
SPARKS, NEV.—To H. A. Teget, 224 Harvard Place, Ontario, $69,933
for vitr, outfall and treatment plant for City. (See Unit Bid Sum-
mary.) 3-25

s nmm

WATER SUPPLY SYSTEMS

WORK CONTEMPLATED

MONTECITO, CALIF.—Bonds voted by Montecito County Water Dist.
$200,000 for purchase of water rights and constructing Reser. No. 3
to cost $25,000; C. A. Wyant, 29 San Ysidro Road, Santa Barbara
is Engr. 3-27

SAN BRUNO, CALIF.—Bids rejected for improvement of Sneath Lane,
involving 27 ft. 8-in. and 3380 ft. 6-in. cast-iron pipe and 3 6-in.
gate valves, rejected, low bid from E. W. Redman, Patterson Bdg.,
Fresno, $3664. Work will be readvertised. 3-28

WHITTIER, CALIF.—Bond election Apr. 14, by City to vote $310,000
for: Wells, including motoers, pumping plants, and buildings, etc.,
$45,000; 36-in. pipe-line from the wells to settling basin, $21,600;
settling basins, $23,800; 30-in. pipe-line from the settling basin to the
reservoir, including meter, $57,790; 10,000-gallon reservoir, $75,095;
10-in. pipe-line from the reservoir to Rideout Heights to Rideout
Heights Reservoir, $2130; Rideout Heights Reservoir, $8500; 24-in.
pipe-line connecting the 10,000,000 gallon reservoir and the Greenleaf
Reservoir, $22,500; 16-in. pipeine from the Greenleaf Reservoir to the
Painter Reservoir, $4500; two booster plants, including pumps and
motors, etc., to connect the reservoir, $5000; booster plant, including
pump and motors to connect the Greenleaf and Painter Reservoirs,
$3000; booster pumping plant, including pumps and motors in College
Hills, $3000; Corliss engine and signals, $10,000; repairs to the
Greenleaf Reservoir, $5000; 4-in, water mains, $8500; G6rin, water
mains, $4500; 8-in. water mains, $6500. M. R. Bowen is the City
Engineer, 325

KENT, WASH.—Plans by Miller Engineering Co, Burke Bdg., Seattle,
and bids will be called for soon by the City of Kent, Wash,, for water
sy¥stem improvements, as follows: Improvements to the headworks near
Lake Sawyer, and installation of 10 miles of pipe-line from headworks
to reservoirs within the town of Kent, involving about 24,000 ft,

18-in., 16,000 ft. 16-in,, and 12,000 ft. 14-in. pipe. Bonds voted,
$125,000, by City. 3-25
OLYMPIA, WASH.—Plans by City Engr., Chas. H. Williams, City

Hall, Olympia, and Cons. Engr.,, W. A. Kunigk, City Hall, Tacoma,
for water system improvements as follows for City of Olympia: One
4,000,000 gallon reservoir; one 500,000 gallon elevated tank and booster
pumps; one 250,000 gallon elevated tank and booster pumps; several
miles of 6-in. to 16-in. cast-iron mains. Cost $250,000. Bond election

SOOI, 3-25
BIDS BEING RECEIVED

LOS ANGELES, CALIF.—Bids to 2 pm., Apr. 14, by County for

water system improvements in the County Water Works District 10
(Springdale Addition), as follows:
valves,
flanged,

Specif,. No. 162, iron body water
18 4-in., 10 6-in., 6 8-in.,, 18 4-in. gate valves,
No. 163, brass service cocks, ete., involving: 285

involving :
Specif,

Arr1r 10, 1930

34-<in. brass curb cocks, 125 l-in, copper goose necks, 35 34-in. copper
goose necks, James Jones Brass Co. or equal, Specif. No. 160, cast-iron

pipe, involving: 1896 ft. 8-in., 4980 ft. 6-in., 7860 ft. 4«in. Specif.
No, 161, wrought steel pipe, involving: 80 ft. 4-in., 4700 ft. 1%%-in.,
320 ft. 34-in. 3-27

LOS ANGELES, CALIF.—Bids to 2 p.m., April 21, by County for re-
inforced concrete reservoir at Big Pines to cost $5400. 4-3

SAN BRUNO, CALIF.—Bids to 8 p.m., Apr. 23, by City Clerk, for water
extension in Belle-Air Park, involving: 2889 lin.ft. 6-in, cast-iron
pipe, 3038 lin.ft. 4-in. cast-iron pipe, 11 hydrants. This is a cash
job. 3-28

SOUTHGATE, CALIF.—Bidg to 8 p.m., April 15, by City for: (1) Fur-
nishing and installing a deep-well turbine pump, electric motor, etc.,
in 12-in. well at Ardmore Ave. and Otis St. (2) Furnishing and in-
stalling a deep-well turbine pump, electric motor, ete., in 12-in. well
on Kauffman Ave. 4-4

BIDS RECEIVED
WOODSIDE, CALIF.—Thermotite Const. Co., 580 Stockton Ave., San

Jose, $16,653 low bid to University of California, Berkeley, for
1,000,000 gallon reinf, concrete reservoir for Bear Gulch Water Co.
near Wooside, 3-28

CONTRACTS AWARDED

EUREKA, CALIF.—To Fairbanks-Morse Co., Spear and Harrison Sts,,
San Francisco, who bid $969 to John Griffith, Superintendent of Public
Waorks, 524 D St., Eurcka., for furnishing one deep-well turbine pump,
350 g.p.m. capacity against a head of 85 ft., with a motor to be 440-volt
3-phase 60-cycle, A. C,, and at a speed not to exceed 1800 r.p.m. 4.3

LA VERNE, CALIF.—To Fairbanks-Morse Co., Los Angeles, at $1770 for
installing new pump and constructing addition to Booster Pump Station
for City. 3-20

SAN DIEGO, CALIF.—To Gist & Bell, 185 East El Dorado St., Arcadia,
who bid $61,489 to City of San Diego for Morena Dam spillway
enlargement. (See Unit Bid Summary.) 3-26

SOUTHGATE, CALIF.—To Chicagoe Bridge & Iron Works, Rialto Bdg.,
San Francisco, who bid $12,850 to City of Southgate for furnishing
and erecting a steel tower and tank, with a capacity of 150,000 gal. 4-3

WATSONVILLE, CALIF.—To Grant L. Miner, Bank of Palo Alto Bdg.,
Palo Alto, who bid $100,481 for the construction of water system
improvements for City, consisting of constructing filter plant and
reservoir. Award of contract was based on the elimination of the
grading and concrete lining of reservoir (to be done by the City),
and elimination of electric generator, Pelton Water Wheel, and red-
wood covering of filter and sedimentation basin. 3-26

CHEHALIS, WASH.—To American Cast Iron Pipe Co., $5423 for cast-
iron pipe for City. 3-27

EVERETT, WASH.—To Robt. E. Moore, 910 3lst. Ave., Seattle, who
bid $340 per acre, total bid of $71,400, for completion of the clearing
of Lake Chaplain, involving 210 acres of clearing in connection with
the Sultan River Water Project for the City of Everett, Wash. 3-29

TACOMA, WASH.—To Birchfield Boiler Co., Tacoma, who bid $8396 for
furnishing steel pipe to Board of Contracts and Awards, Tacoma. 3-24
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IRRIGATION and RECLAMATION
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BIDS RECEIVED

NEWELL, S. D.—Kremer & Hog, Minneapolis, Minn., $173,057 low for
67 miles open drains and structures on Belle Fourche Project, for
Bureau of Reclamation. (See Unit Bid Summary.) 3-24

CONTRACTS AWARDED

DOS PALOS, CALIF.—Awards as follows by Dos Palos Drainage District
for pumps and motors for seven wells for the District: (1) To Byron
Jackson Pump Mfig. Co., Berkeley, as follows: $1011 for Well No. 2,
$1054 for Well Na, 6, $1011 for Well No, 7; (2) Te Fairbanks, Morse
& Co., San Francisco, as follows: $831 for Well No. 4, §831 for Well
No. §5; (3) To Pelton Water Wheel Co., San Francisco, as follows:
$849 for Well No. 3; and (4) To Sterling Pump Works, Stockton, as
follows: $975 for Well No. 8.

TRACY, CALIF.—To Pereira & Reed, Tracy, $4117 for canal excavation,
timber and concrete structures for Banta-Carbona Irrigation District.
3-21

NYSSA, ORE.—Awards as follows by Bureau of Reclamation, care
Owyhee Irrigation District, Nyssa, Oregon, for the construction of
concrete lined tunnels on the Owyhee Project, in Oregon and Idaho:
SCHEDULE No. 5—Contract awarded to T. E. Connolly, 461 Market
St., San Francisco, who bid $982,116 for upper portion of Tunnel
No. 1 (16 ft. 7 in. diameter). SCHEDULES No. 6 and 7 COM-
BINE—Contract awarded to J. F. Shea Co., Henry Bdg., Portland,
Oregon, at $1,025,208 for work under Schedule No. 6, consisting of
lower portion of Tunnel No. 1 (16 ft. 7 in. diameter), and work under
Schedule No. 7, consisting of work on upper portion of Tunnel No. 5

(9 ft. 3 in. diameter). SCHEDULE No. 8—Contract awarded to

S. S. Magoffin & Co., North Vancouver, B. C., who bid $530,684 for
lower portion of Tunnel No. 5 (9 ft. 3 in. diameter). (See Unit Bid
Summary, Mar. 25th issue.) 3-28
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RAILROAD CONSTRUCTION

MACHINERY and SUPPLIES
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CONTRACTS AWARDED

CANBY, ORE—To W. H. Hauser, 3129 E. Seventh St., Oakland, for the
construction of embankment for line change from New Era, Oregon,
to Canby, Clackamas County, Oregon, work for the Southern Pacific
Company, San Francisco, Work involves 55,000 cu.yd, earthwork, 3-21
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TUNNEL CONSTRUCTION

LR T

BIDS BEING RECEIVED

SACRAMENTO, CALIF.—Bids to 11 a.m., April 14, by U. S. Engineer's
Office, California Fruit Bdg., Sacramento, for the construction of the
inspection tunnels at the site of the proposed Kennett Dam, and also
the necessary timbering of same near the town of Kennett, Shasta
County, California. Work involves: (1) Construction and timbering
of Tunnel No. 1, 400 ft. long (if awarded alone). (2) Construction
and timbering of Tunnel No. 2, 400 ft. long (if awarded alone). (3)
Construction and timbering of Tunnel No. 3, 400 ft. long (if awarded
alone). (4) Construction and timbering of Tunnels No. 1 and 2, each
400 ft. long (if awarded together). (5) Construction and timbering of
Tunnels No. 1 and 3, each 400 ft. long (if awarded together). (6)
Construction and timbering of Tunnels No. 2 and 3, each 400 fr. long
(if awarded together). (7) Construction and timbering of all three
tunnels, No. 1, 2, and 3, cach 400 ft. long (if awarded together). 4-4

BIDS RECEIVED

LOS ANGELES, CALIF.—H. W. Rohl Co., Roosevelt Bdg., Los Angeles,
$652,788, low bid to City for three tunnels on Figueroa St. Extension
through Elysian Park. (See Unit Bid Summary.) 321

LU A e T i AT

RIVER AND HARBOR WORK

T

WORK CONTEMPLATED

SEATTLE, WASH.—Plans by City Engr., W. D. Barkhuff, City-County
Bdg., Seattle, Wash., for improvement of Railroad Ave. from Madison
St. to Bay St. by the construction of a seawall and filling, etc. Work
involves: 20,000 cu.yd. precast reinforced concrete; 2550 cu.yd. rein-
forced concrete in place; 2556 tons reinforcing steel in precast con-
crete; J98 tons reinforcing steel in reinforced concrete; 948 tons steel
tie rods, nuts; 330,000 cu.yd. earthwork fill; $900,000. The seawall is
to be 6040 ft. long, varying from 25 ft. to 50 ft. in height. 3-24

BIDS BEING RECEIVED

FORT MASON, CALIF.—Bids to April 21, at the office of the Quarter-
master Supply Officer, Fort Mason, Calif., for construction and com-
pletion of the hull, superstructure, fittings, and appurtenances of one
all-welded steel hoist boat to be known as the H-1. It is required
that bids be submitted for the construction, installation of all units,
and completion of the hull superstructure, fittings, and appurtenances,
except furnishing the propelling plantl with its auxiliaries, the electrical
plant and the turntable crane, and all other items to be furnished by
the Government, as set forth in the specifications, 3-31

RICHMOND, CALIF.—Bids to 12 m,, April 16 (by invitation only) by
Engineer E. A. Hoffman, City Hall, Richmond, Contra Costa County,
for improvement of Ellis Slough in the Richmond Inner Harbor. Work
involves the following approximate quantities: 539,779 cu.yd. dredging
in mud, 977,330 cu.yd. dredging in clay, 9675 lin.ft. dry levee, 4315
lin.ft. wet levee, and 1080 ft. core levee. This is a private project.
The owners are: Santa Fe Land Co., Richmond; San Francisco Bridge
Co., San Francisco; Duncanson & Harrelson, San Francisco; Richmond
Navigation & Improvement Co., Richmond; Richmond Investment
Co., Richmond; Enterprise Foundry Co., San Francisco; and A. Ban-
zoff, 3-29

PEARL HARBOR, T.H.—Bids to 11 am., Apr. 23, by District Public
Works Office, Pearl Harbor, T.H., for dredging at Naval Ammunition
Depot, Pearl Harbor. 3-26

CONTRACTS AWARDED

STOCKTON, CALIF.—Awards as follows by County: (1) To Bundesen
and Lauritzen, Pittsburg, $3399 for ferryboat at Middle River; and
(2) To M. A. Jenkins, 36th and Y Sts., Sacramento, for timber ferry
landings and approach trestle on Bacon Island at Middle River. 4-1

PEARL HARBOR, T. H—To Hawaiian Dredging Co., Honolulu, who
bid $396,038 to Bureau of Yards and Docks, Navy Department, Wash-
ington, D. C., for reinf. concrete pier, quay, and bulkhead, including
piping and electrical work at the Naval Operating Base (Naval Station
and Submarine Base), Pearl Harbor, T. H. 3-22
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BIDS BEING RECEIVED

FORT MASON, CALIF.—Bids to April 21 at office of the Quartermaster
Supply Officer, Fort Mason, for furnishing the following: (1) One
lightweight, high-speed, direct acting, 2 or 4-cycle, solid or air injec-
tion marine diesel engine, its accessories and fittings, of 6 or 8 cylinders,
not less than 225 shaft hp. at normal propelling revolutions, and shall
deliver required horsepower on standard commercial grade gasoline for
air corps retriever known as H-1. (2) One diesel engine generator set,
to be of the D.C. 115-volt 4-pole, compound-wound type, with capacity
of 15 kw. Engine to be of the vertical 2 or 3-cylinder, 4-cycle, water-
cooled type. Also electrical fixtures, switchboard, wiring system, run-
ning lights, shore leads, clectrical supplies on board, wiring plans, diesel
electric auxiliaries, and sanitary and fire pump. Oil transfer pump
and fresh-water pump for H-1. (3) One turntable crane, including
turntable, fittings, and spares, for H-1. 3-31

SACRAMENTO, CALIF.—Bids to 11 a.m., Apr. 15, by U.S. Enginecer
Office, California Fruit Bdg., Sacramento, for one gasoline operated
combination clamshell and dragline excavator crane. Spec. No. 1811,
Order No. 30-320 obtainable from the above. 3-27

SAN FRANCISCO, CALIF.—Bids to 3 p.m., April 15, by U. S. Engineer's
Office, 401 Custom House, San Francisco, for furnishing two 14-in,
hydraulic gate valves for the U. S. Dredge ‘San Pablo', 4-3

CONTRACTS AWARDED

LYNWOOD, CALIF.—To Rensselaer Valve Co., L. A., $465 for furnish-
ing 11 hydrants to City. 3-21
OAKLAND, CALIF.—Awards as follows by East Bay Municipal Utility
District: (1) To Allis-Chalmers Mifg. Co., $5925 for 9 transformers;
(2) To Spears-Wells Machinery Co., Oakland, $1185 for electric stable
arc welder; and (3) To The Rix Company, S. F., $3500 for one air
compressor. 3-27
PASADENA, CALIF.—Awards as follows by City: To C. G. Claussen
Co., who bid $40,742 for 7680 ft. 24-in. ‘C' cast-iron water pipe. To
U. S. Cast Iron Pipe & Foundry Co., who bid $12,000 for 20,000 ft.
6-in. ‘B’ cast-iron water pipe. To U. 8. Cast Iron Pipe & Foundry
Co., who bid $15,700 for 10,000 ft. 12-in, ‘B’ cast-iron water pipe.
To Reliable Iron Foundry, who bid $2805 for 33 tons of Class ‘D’
fittings. 4.3

BUILDING CONSTRUCTION

WORK CONTEMPLATED
PASADENA, CALIF.—Plans by City Bdg. Dept.,, City Hall, Pasadena,
for completion concrete of the Rose Bowl, Pasadena. Cost of com-
pletion and increasing the Bowl’s seating capacity to 100,000, is $200,000.
3-22
POINT LOMA, CALIF.—Plans by Wm. H. Kraemer, Architect, 3923 W.
Sixth St., L. A., for 9-story reinf. conc. and steel frame hotel at Point
Loma, San Diego, for Leon Reich, 434 N. Coronado St., Los Angeles.
Contract awarded to Hart Bros. Const., Co., 3921 W. 6th St. L. A.
Cost, $1,500,000. 3-25

BIDS BEING RECEIVED
BURLINGAME, CALIF.—Bids to 7:30 p.m., Apr. 14, by Burlingame Ele-
mentary School Dist. for 2-story ‘C’ reinf. concrete and stucco Herbert
Hoover School. $65,000, W, H. Weeks, S. F., is Architect. 3-22
EUREKA, CALIF.—RBids to 2 p.m,, Apr. 15, by County for (1) American
Legion Memorial Bdg. at Arcata to cost $30,000; and (2) American
Legion Memorial Building at Fortuna to cost $30,000, 3-25
MARTINEZ, CALIF.—Bids to 7 p.m., April 24, by Alhambra Union
High School District for a two-story reinforced concrete and stucco
school, the Martinez Junior High School. $240,000, W. H. Weeks,
Hunter-Dulin Bdg., S. F., is Architect. 3-22
SAN CARLOS, CALIF.—Bids to 8 p.m., Apr. 15, by San Carlos Ele-
mentary School Dist. for reinf. concrete school building on Elm St.
$50,000. E. L. Norberg, Burlingame and S. F., is Architect. 3-24
SAN JOSE, CALIF.—Bids to 11 a.m., April 21, by County for concrete
library building at County Almshouse; $10,000. 43

CONTRACTS AWARDED

AUBURN, CALIF.—To Salih Bros,, Quinby Bdg., Los Angeles, for re-
inforced concrete theatre at Auburn for Auburn Amusement Co., to
cost $60,000, R. Falkenrath, Los Angeles, is Architect. 3-29

CHICO, CALIF.—Awards as follows by State Architect, Sacramento, for
construction of the assembly building at Chico State Teachers” College,
Chico, Butte County. The building is to be a 2-.story steel and con-
crete frame structure, with baleony, brick and concrete walls, concrete
floors, and tile and composition roofing. GENERAL CONSTRUC-
TION awarded to Campbell Construction Co., 800 R St., Sacramento,
who bid $133,616. PLUMBING, HEATING, and VENTILATING
awarded to Frederick W. Snook Co., 596 Clay St., San Francisco, who
bid $18,523. ELECTRICAL WORK awarded to Alta Electric Co.,
938 Howard St., San Francisco, who bid $13,994. 4-3

OAKLAND, CALIF.—To S. S. Herrick, 18th and Campbell Sts., Qak-
land, $19,772 to the Oakland Port Commission for structural steel
frame for the Ninth Ave. Pier Shed, involving: 250 tons structural
steel. 3-25
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FOR SALE OR RENT

Complete line of used and rebuilt construction
machinery consisting of
Power Shovels, Pavers, Mixers, Air Compressors, Tower Equipment, Pumps,
Buckets, Graders, Pile Hammers, Hoists, Crushers, Rollers

Every machine rebuilt in our own modern shop. A high-class service department maintained to service
equipment working on the job. We can turn your inactive equipment into cash.
Telephone us for particulars.

CONTRACTORS MACHINERY EXCHANGE

1135 57th Avenue, South of East 14th St., Near KGO Broadcasting Station
Phone FRuitvale 0715 s t: OAKLAND, CALIF.

MAGNETO REPAIR COMPANY

‘RENT OR SALE H. G. MAKELIM
Official
Air Compressors BOSCH « EISEMANN ~-SPLITDORF

Paint Spray Units
Climax Gas Engines

1480 Howard Street, San Francisco 11 MArket 3848
1291 Fallon Street, Oakland :: GLencourt 1734

Conit Machae For Rent or Will Contract FOR RENT OR SALE
ac . ry 1%4-cu.yd. Gas Shovel, Crane Portable Air Com e
Corporation Dragline or Clamshell P
Ev. Caowiry, President E. SMARIO Concrete-Breakers
310 Fourth Street, San Francisco 836 Bayshore Blvd., San Francisco W. H. COWEN
931-33 Santa Fe Ave., Los Angeles Phone DElaware 3778 1114 Sutter Street ~ Phone ORdway 0173

Niagara Counter-Flow TIESLAU BROTHERS

Vl\bl;ﬁg'::s‘:':’“ ' GENERAL CONTRACTORS

1528 Sutter Street San Francisco Specializing in Rock Crushing l
Telephone ORdway 9412

We solicit your inquiries on rock and gravel crushing and
can guarantee production up lo 500 gpards per dap.

CONTRACTORS’ EQUIPMENT FOR

RENT OR SALE
FOR SALE OR RENT Complete Portable Crushing Plants, Crushers, Screens,
7s-yard Revolving Steam e, Gan Saovain, Mtk et
Shov l Steel Caterpillar Concrete Mixers and Equipment.
W. H. COWEN Yard and Office: 1315 Allston Way, Berkeley, Calif.
1114 Sutter Street Phone ORdway 0173 FHoI B S

When writing advertisers please mention Western Constyuction News.
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Garfield & Co.
General Excavator Co.
Harnischfeger Sales Corp.

00 0000000 e
Acetylene Generating Bonds, Surety (Continued) Clay Products
Apparatus Maryland Casualty Co. Gladding, McBean & Co.
Oxweld Acetylene Co. New Amsterdam Casualty Co. Pacific Clay Products Co.
Air Compressors Rolph, James Jr., Landis & Ellis Concrete Buckets

Bacon Co., Edward R.

Gardner-Denver Co,

Garfield & Co.

Hackley Equipment Co., P. B.

Harron, Rickard & McCone Co.

Inzemll Rand Co.

{:niaon Machinery Co.

itch & Co.

Rix Company, Inc., The

Schramm, Inc.

Sullivan Machinery Co.

West Coast Tractor Co.
Asphalt

Gilmore Oil Co.

Seaside Oil Co.

Shell Oil Co.

Standard Oil Co.

Union ©il Co.

Asphalt, Emulsified

American Bitumuls Co.

Asphalt Plants and Equipment

Bacon Co., Edward
Harron, Rickard & McCune Co.
{emm Machmelz
ink-Belt Meese & Gottfried Co.
Madsen Iron Works
Peerless Mchy. & Mfg. Co.
Spears-Wells Mchy. Co., Inc.
Standard Boiler & Stcel ‘Works
Union Tank & Pipe Co. )
Back Fillers
Austin Machy. Corp.
Bacon Co. Edlnrd R,
Bucyrus-
Caterpillar Tracr.or Co.
Cleveland Tractor Co., The
Garfield & Co.
Harnischfeger Sales Corp.
Harron, Rickard & McCone Co.
Industrial Brownhoist Corp.
{emuon Machinery Co.
ink-Belt Meese & Gottfried Co,
Northwest Engineering Co.
Orton Crane & Shovel Co.
Spelra—Wcl]a Machy. Co., Inc.
ler Machine Corp
ew Shovel Co.,
United Tractor & Equipment

Corp.
Universal Crane Co., Th
Wiest Coast Tractor Co.
W.K-M Company, Inc.
Bars, Steel
Pacific Coast Steel Co.
Beams, Channels, and Angles
Pacific Coast Steel Co.
Bins, Storage and Hopper
Bacon Co., Edward R.
Diamond Tron Works, Inc.
Harron, Rickard & McCone Co.
enison Machinery Co.
ink-Belt Meese & Gottiried Co.
Madsen Iron Works

BIacl_:smithing—Drop

Forgings
Payne's Bolt Works
Blasting Supplies
Giant Powder Co., Cons,, The
Hercules Powder Co,
Boilers
Harron, Rickard & McCone Co.
Industrial Brownhoist Corp.
Montague Pipe & Steel Co.
Peerless Mchy, & Mfg. Co.
Water Works Supply Co.

Bolts, Nuts and Rods
Claussen & Co., C. G.
Kortick Mfg. Co.
Payne's Bolt Works

Bonds, Surety
Associated Tndemnity Corp.
Commerce Casualty Co.
Detroit Fidelity & Surety Co.
Fldfhty & Casualty Co. of N. Y.,

Fldeh‘t’y & Deposit Co. of Mary-

Glens Falls Indemnity Co.

Globe Indemnity Co.

Great American Indemnity Co.

Indemnity Insurance Co. of
North America

Brick, Common
Kartschoke Clay Products Co.

Bridge Plates, Bronze
Expansion
Grccnbcr{ 's Sons, M.
ron Works, S. F.

Buckets (Elevator and
Conveyor)
Bacon Co., Edward R.
Industrial Brownhoist Corp.
{emaon Machmery Co.
akewood Engr
Link-Belt Meeu & Gonfncd Co.

Buckets, Dredging
Haiss ’\Mgr. Co., Geo.
Harmsch!eger Sales Corp.
Slick, R. R.

Buckets, E:cnvahni
Bacon Co., Edward R.
Bucyrus-Erie Co.
Garfield & Co.
Haiss Migr. Co., Geo.
Harnischieger ba.in Corp
Harron, Rickard & M::Conc Co.
Industrial Brownhoist Corp.
Jenison Machinery Co.
Marion Steam Shovel Co.
Orton Crane & Shovel Co,
Owen Bucket Co.
Slick, R. R.
Williams Co., G. H.
Buckets, Rehand]m
Bacon. Co., Edward R.
Garfield & Co.
Harron, Rickard & McCone Co,
Industrial Brownhoist Corp.
enison Machinery Co.
ewood Engr. Co.
Orton Crane & Shovel Co.
Owen Bucket Co.
Slick, R. R.
Williams Co., G. H.
Cableways
American Steel & Wire Co.
Bacon Co., Edward R.
{enison Machinery Co.
eschen & Sons Rope Co., A
Young Machy. Co., A

Cars, Industrial
Bacon Co., Edward R.
Jenison Machinery Co,
Lakewood Engr. Co.
Carts, Concrete
Bacon Co., Edward R.
Harron, Rickard & McCone Ca.
{eﬂnuon Machinery Co.
akewood Engr. Co.
Castings, Brass and Bronze
Gseenberg‘n Sons, M.
Castings, Iron and Steel
American Cast Iron Pipe Co.
Industrial Brownhoist Corp.
Link-Belt Meese & Gottfried Co,
U. S. Cast Iron Pipe & Fdy. Co.
Castings, Street and Sewer
U. S. Cast Iron Pipe & Fdy. Co.

Cement
Portland Cement Association

California Filter Co., Inc.
Grat Western Electro-Chemical

Chlorinators
California Filter Co., Inc.
Wallace & Tiernan
Water Warks Supply Co.

Chlorine )
Great Western Electro-Chemical

0.
Chutes, Concrete

Bacon Co., Edward R.

Garfield & Co.

Haiss Migr. Co., Geo.

Harron, Rickard & McCone Co.

TJenison Machinery Co.

Lakewood Engr. Co
Clarifiers, Water

Dorr Co,, The

Wallace & Tiernan Co.

Harron, Rickard & McCone Co.
{9nison Machinery Co.
oung Machy. Co., A, L.

Concrete Curing

Concrete Curing Co.

McEverlast, Inc,
Concrete Forms

Harron, Rickard & McCone Co.
Concrete Roads

Portland Cement Association
Conveyors, Portable

Diamond Iron Works, Ine.

Haiss Migr. Co., Geo.

Harron, Rickard & McCone Co.

Jenison Machinery.Co.
Conveyors, Elevating and

Conveying
Bacon Co., Edward R.
Bodinson Mig. Co.
Harron, Rickard & McCone Co.
Jenison Machiner;
Link-Belt Meese & Gottfned Co.

Cranes (Electric, Gasoline
Locomotive)

American Hoist & Derrick Co.

Austin Machy. Corp,

Bacon Co., Edward R.

Bucyrus-Erie Co.

Garfield & Co

Hackley Equipment Co., P. B,

Harnischfeger Sales Corp.

Harron, Rickard & McCone Co.

Industrial Brownhoist Corp.

Jenison Machinery Co.

Link-Belt Mcese & Gottfried Co,

Marion Steam Shovel Co

Northwest Engineering Co.

Ohio Power Shovel Co., Th

Orton Crane & Shovel Co.

Speeder Machinery Corp.

Thew Shovel Co., The

Universal Crane Co., The

W.K-M Company, Inc.
Cranes, Tractor

West Coast Tractor Co.
Cranes, Traveling

Harnischfeger Sales Corp.

Harron, Rickard & McCone Co.

Industrial Brownhoist Corp.

Jenison Machinery Co.

Thew Shovel Co., The
Crushers

Bacon Co., Edward R.

Diamond Tron Works, Inc.

Garfield & Co.

Harron, Rickard & McCone Co.

Jenison Machinery Co.

Smith Engineering Works

W-K-M Company, Ine,

Young Machy. Co., A. L.
Culverts, Concrete

Portland Cement Association

Culverts, Metal

California Corrugated Culvert Co.

U. S. Cast Iron Pipe & Fdy. Co.
Western Pipe & Steel Co.

Culverts, Part Circle

California Corrugated Culvert Co.

Western Pipe & Steel Co
Culverts, Vitrified

Gladding, McBean & Co.

Pacific Clay Products
Curing—Concrete

Concrete Curing Co,

McEverlast, Inc.
Cutting Apparatus

Oxweld Acetylene Co.
Dams

Ambursen Nam Co,, Inc.

\"i.cmr Welding Equipment Co.
Derricks

Bacon Co.. Edward R.

Garfield & Co.

Harron, Rickard & McCone Co.

Tndustrial Brownhaist Corp.

Tenison Machinery Co.

. Young Machy. Co., A. L.

Ditch Machinery

Bacon Co.. Edward R.

Bucyrus-Erie Co,

Cleveland Trencher Co.

Harron, Rickard & McCone Co.
Industrial Brownhoist Corp.
Jenison Machinery Co.
Link-Belt Meese & Gottfried Co.
Marion Steam Shovel Co.
Northwest Engineering Co.
Ohio Power Shovel Co., The
Orton Crane & Shovel Co.
Osgood Co., The

Thew Shovel Co., The

Draglines

Austin Machy. Corp.
Bacon Co., Edward R.
Bucyrus-Erie Co.

Garfield & Co.

Generai Excavator Co.
Harnischfeger Sales Corp.
Harron, Rickard & McCone Co.
Industrial Brownhoist Corp.
Jenison Machinery Co.
Link-Belt Meese & Gott[ried Co.
Marion Steam Shovel
National Equipment Co
Northwest Engineering Lo
Ohio Power Shovel Co.
Osgood Co., The
Sauerman Bros., Inc.
Spears-Wells Machy Co.
Speeder Machinery Corp.
Thew Shovel Co., The
Universal Crane Co., The
Young Machy. Co., A. L.

Drain Tile

Gladding, McBean & Co.
Kartschoke Clay Products Co.
Pacific Clay Products

Drills, Rock

Bacon Co., Edward R.
GardnerDenver Co.

Harron, Rickard & McCone Co
Ingersoll-Rand Co.

Rix Company, Inc., The
Schramm, Inc,

Sullivan Machinery Co.

Drill Sharpening

Compressor Service & Tool Co.

Dump Cars

Bacon Co,, Edward R.
enison Machinery Co.
nited Commercial Co.

Dump Wagons

Engin

Le Tourneau Mfg. Co.

West Coast Tractor Co.

eers

Ambursen Dam Co., Inc,
Burns-McDonnell-Smith Engr. Co.
Hunt Co., R. W.

Porter, Geo. J.

Engineering Instruments

American Paulin System, Inc.,The

Engines, Gasoline and Steam

Bacon Co., Edward R.
Continental Motors Corp.
Clyde Iron Works Sales Co,
Harron, Rickard & McCone Co.
Hercules Motors Corp.
Ingersoll-Rand Co.

Jenison Machinery Co.

Le Roi Co.

Novo Engine Co.

Wisconsin Motor Co.

Excavating Machinery

Bacon Coy, Edward R.

Bodinson Mfg. Co.

Bucyrus-Erie Co.

Caterpillar Tractor Cu

Cleveland Tractor Co.,

Garfield & Co.

Excavating Equi[-mcm Dealers, Inc.

General Excavator Co.

Haiss Mfgr. Co., Geo.

Harnischfeger Sales Corp.

Harron, Rickard & McCone Co.

Industrial Brownhoist Corp.

Tenison Machinery Co.

Link-Belt Meese & Gottfried Co.

Marion Steam Shovel Co.

National Equipment Corp.

Northwest ﬁnmnemng 0.

Ohio Power Shovel Co.

Orton Crane & Shovel Co.

Osgood Co., The

Owen Bucket Co.

Sauerman Bros., Inc,

Speeder Machmery Corp.. The
(Continued on page 70)
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FOR SALE—FOR RENT

USED
EQUIPMENT

AIR COMPRESSORS

(Portable and Stationary)

CRANES

(Locomotive and Caterpillar types)

HOISTS

(Gas, Electric and Steam)

SHOVELS

(Gasoline-Diesel-Steam)

LOCOMOTIVES

(Gas, Electric and Steam)

RAIL
PILE HAMMERS
PIPE
DERRICKS

MISCELLANEOUS
EQUIPMENT

Arc Welders.

BUCKETS

(Clamshell, Dragline, and
Orange Peel)
Lifting Magnets
Cars :: Cableways :: Concrete
Mixers :: Crushers :: Dragline

Machines :: Engines :: Pumps

Road Rollers :: Trucks

Etc., Etc.

P. B. HACKLEY
EQUIPMENT COMPANY

625 Market Street
SAN FRANCISCO
Telephone SUtter 0978

\"5 RUC)-’O

% &

4 )

N 5
£QUipwE®

MANUFACTURERS OF
HACKLEY-RUBOTTOM
REVERSIBLE
PLOWS

WONDERFUL BUYS IN USED

TRUCK CRANES

e\

ELS :: CLAMSHELLS
:: TRENCHERS

ALL SIZES DRAGLINE AND CLAMSHELL BUCKETS
EXCAVATING EQUIPMENT DEALERS, Inc.

2657 Ninth Street, Berkeley
THornwall 3367

2248 East 37th Street, L. A.
LAfayette 1787

STORAGE SPACE FOR RENT

ROCK DRILL STEEL SHARPENING

Paving Breaker Moils, Gads, Spaders,
etc., Bitted, Shanked and Resharpened

Modern Equipped Shop, Run by Expert Mechanics, Guarantees
Highclass Workmanship

Special Attention Given to Rush Orders
—

COMPRESSOR SERVICE & TOOL COMPANY

1539 Howard Street, San Francisco

Phone HEmlock 2140

AERIAL PHOTOGRAPHY
Aero Surveys and Aero Photo Maps
Most Complete Flle of Aerial Bird's Eyes
in Northern and Central California
GEORGE E. RUSSELL
112 Kearny
SXBT0 St., 8. F.
Photographlc Phone
Speciallst SUtter 3049

R. U. THORNBURGH

ENGINEER
LICENSED SURVEYOR
Surveyving, Map Work, Estimates, Etc., for
Development Companies and Contractors
Proyecr Work A Serciavrty
2107 Hearst Avenue, Berkeley, Calif.
Phone AShberry 5573

Northwest 1%4-cu.yd. Gas Shovel,
Dragline, Crane or Clamshell

Will Rent or Contract
R. L. OAKLEY

1861 Waverley Street, Palo Alto
Telephone 21371

FOR SALE OR RENT
Barber-Greene Ditcher

W. H. COWEN

1114 Sutter Street, San Francisco
Phone ORdway 0173

FOR SALE —- Bucyrus Dragline
Class 24, Shop No. 764, Oil
Burner, 100 ft. Boom, 4-yard
capacity, on rollers. For Ine
spection at Chelan, Wash,

GRANT SMITH & COMPANY
Henry Building, Seattle, Wn.

A MANUFACTURER

of expansion joints used with pave-

ments, bridges and all forms of con-

crete slab work, Is open to increase

number of distributors and agents

in certain good unassigned tcrrFtor'y.

Reply Box 900, Western Construc-
tion News.

W hen writing advertisers please mention Western Construction News
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Excavating Mchy. (hContmued) Hoists, Hand and Power Motors, Gasoline (Continued) Pipe Fittings

Thew Shovel Co., T (Continued) Hercules Motors Corp. American Cast Iron Pipe Co.
United Tractor & Equipment Link-Belt Meese & Gottiried Co, Harron, Rickard & McCone Co. Claussen & Co.,

Corp.

Universal Crane Co., The
Expansion Joints

Industrial & Municipal Supply Co.

U. S. Cast Iron Pipe & Fdy. Co.

Water Works Supply Co.
Explosives

Giant Powder Co., Cons,, The

Hercules Powder Co.
Equipment—Rental

Atkinson Construction Co.

Contractors Mchy. Exchange

Hackley Equipment Co., P. B.

Tieslan Bros.
Filters—Water

California Filter Co., Inc.
Fire Hydrants

Greenberg's Sons, M.

Industrial & Municipal Supply Co.

Renssselaer Valve Co.

United Iron Works

Water Workn Supply Co.
Floating Ro

Chicago Bruige & Iron Works
Flood Lights

Oxweld Acetylene Co.
Flooring, Industrial

Paraffine Cumpamcs, Inc., The
Floors, Mastic

mfu Dove-Hermiston Corp.

Flumes, Concrete

Portland Cement Association

Flumes, Metal
California Corrugated Culvert Co.
Montague Pipe & Steel Co.

Fluxes
Oxweld Acetylene Co.
Victor Welding Equipment Co.
Forms, Steel
Harron, Rickard & McCone Co.
Jenison Machinery Co.
Lakewood Engr. Co.
Freight, Water
American-Hawaiian Steamship Co.
Frogs and Switches
Bacon Co., Edward R.
United Commercial Co.
Gas Holders
Chicago Bridge & Iron Works
Western Pipe & Steel Co.
Gates, Cast-Iron
California Corrugated Culvert Co,

Gates, Irrigation
Great Western Meter Co.

Gates, Radial
California Corrugated Culvert Co.

Gates, Sheet Metal
California Corrugated Culvert Co.

Governors, Steam Engine
Gardner-Denver Co.
Young Machy. Co., A. L.

Governors, Turbine
Pelton Water Wheel Co., The

Gravel Plant Equi
Bacon Co., Edward R,
Bodinson Mfg. Co.
Bucyrus-Erie Co,
Diamond Iron Works, Inc.
Harron, Rickard & McCone Co.
enison Machinery Co.
ink-Belt Meese & Gottfried Co.
Smith Engineering Works
Young Mach. Co., A.

Hammers, Steam Pile
Bacon Co., Edward R.
Harron, Rickard & McCone Co.
Industrial Brownhoist Corp.

Hoists, Hand and Power
Bacon Co., Edward R,
Gardner-Denver Co.

Garfield & Co.

Harnischfeger Sales Corp.
Harron, Rickard & McCone Co.
Industrial Brownhoist Corp.
Ingersoll-Rand Co.

Jaeger Machine Works, The
Jenison Machinery Co.

Novo Engine Co.

Sullivan Machinery Co.

West Coast Tractor Co.

Young Machy. Co.,, A. L.
Hoppers, Steel

Bacon Co., Edward R.

Haiss Migr. Co., Geo.

Harron, Rickard & McCone Co.

Jenison Machinery Co.

Lakewood Engr. Co.

Link-Balt Meese & Gottfried Co.

Madsen Iron Works
Hose (Steam, Air and Water)

Gardner-Denver Co,

T oll-Rand Co.

Leitch & Co.

Rix Cotppan]r. Inc., The
Hydro-Tite

Industrial & Municipal Supply Co.

Insurance, Casualty
Associated Indemnity Corp.
Commerce Casualty Co.
Detroit Fidelity & Surety Co.
Fidelity & Casualty Co, of N. Y.,

The
Fidelity & Deposit Co. of Mary-
land

Glens Falls Indemnity Co.

Great American Indemnity Co.

Indemnity Insurance Co. of

North America

Maryland Casualty Co,

New Amsterdam Casualty Co.

Rolph, James Jr., Landis & Ellis
Iron—Plates and Sheets

American Rolling Mill Co., The
Jacks, Lifting

Jenison Machinery Co.
Kettles, Tar and Asphalt

Bacon Co,, Edward R.

Harron, Rickard & McCone Co.

Montague Pipe & Steel Co,

Peerless Mchy. & Mig. Co

Spears-Wells Machy. Co.

Yu_ung Machy. Co., A. L.
Leadite

Water Works Supply Co.
Loaders, Power, Truck and

Wagon
Haiss M, Co., Geo.
Industrial Brownhoist Corp.

Jaeger Machine Wor]u The

Jenison Machiner &

Lmk-Belt Meese Gottiricd Co

Spears-Wells Machy. Co.
oung .Machy Co., A. L

Locomotives (Electric, Gas
and Steam)

Bacon Co., Edward R.

Garfield & Co.

Hackley Equipment Co., P. B,

Harron, Rickard & McCone Co.

Jenison Machinery Co.

United Commercial Co.
Lumber

MecCormick Lumber Co. *
Metal Lath

Truscon Steel Company
Meters, Irrigation

Great Western Meter Co,
Meters, Venturi

Water Works Supply Co.
Meters, Water

Industrial & Municipal Supply Co.

Neptune Meter Co.
Mixers, Chemical
! Dorr Co., The
Mixers, Concrete
Bacon Co., Edward R.
Foote Company, Inc.
Garfield & Co.
Harron, Rickard & McCone Co,
Jaeger Machine Works, The
J'emson Machinery Co.
Lakewood Engr. Co.
Natxona[ Equipment Corp
Young Machy. Co.,
Mixers, Plaster
Harron, Rickard & McCone Co.
Jaeger Machine Works, The
Jenison Machinery Co.
Young Machu:. Co., A\ L.
Motors, Gasoline
Continental Motors Corp.

Jenison Machinery Co.

Le Roi Co.

Wisconsin Motor Co.
Oxy-Acetylene Apparatus

Oxweld Acetylene Co.

Paints, Acid Resisting
Paraffine Companies, Inc., The
Wailes Dove-Hermiston Corp.

Paints, Metal Protective
McEverlast, Inc.
Paraffine Companies, Inc., The
Wailes Dove-Hermiston Corp.

Paints, Technical
American Bitumuls Co.
Paraffine Companies, Inc., The
Wailes Dove-Hermiston Corp

Paints, Waterproofing
McEverlast, Inc.
Paraffine Companies, Inc., The
Wailes Dove-Hermiston Corp.
Pavers, Concrete
Foote Company, Inc,
Harron, Rickard & McCone Co.
National Equipment Corp.

Paving Breakers
Gardner-Denver Co.
Harron, Rickard & McCone Co.
Ingersoll-Rand Co.
Leitch & Co.
Rix Company, Inc., The
Schramm, Inc.
Sullivan Machinery Co.

Paving Plants
Bacon Co., Edward R.
aeger Machine Works, The
‘enison Machinery Co.
Madsen Iron Works
Standard Boiler & Steel Works

Paving Tools
Bacon Co., Edward R.
Harron, Rickard & McCone Co.

Penstocks
Chicago Bridge & Iron Works
Lacy Manufacturing Co.
Pittshur, vgh-Des Mnmes Steel Co.
Water Works Supply Co.
Western Pipe & Sted Co.

Pile Drivers
Bacon Co., Edward R.
Bucyrus-Erie Co.
Harnischieger Sales Corp.
Harron, Rickard & McCone Co.
Industrial Brownhoist Corp.
Ingersoll-Rand Co.
Jenison Machinery Co.
Northwest Engineering Co.
Orton Crane & Shovel Co.
Thew Shovel Co., The

Piles, Concrete
Raymond Concrete Pile Co.
MacArthur Concrete Pile Corp,

Pipe, Cast-Iron

American Cast Iron Pipe Co.

Claussen & Co., C,

Industrial & Mumclpnl Supply Co.

National Cast Iron Pipe Co.

Pamﬂc States Cast Iron Pipe Co.
U. S. Cast Iron Pipe & Fdy. Co.

Water Works Supply Co.

Pipe, Cement Lined
American Cast Iron Pipe Co.
National Cast Tron Pipe Co.
U. S. Cast Iron Pipe & Fdy. Co.
Pipe—Centrifugal
National Cast Iron Pipe Co.
Pipe Clamps and Hangers
Kortick Mfg. Co.
Pipe Coatings
MecEverlast, Inc.
Paraffine Co anies, Inc., The
Wailes Dove-Hermiston Corp
Pipe, Concrete
Lock Joint Pipe Co.
Portland Cement Association
Pipe, Culvert
California Corrugated Culvert Co.
Gladding, McBean & Co.
Pacific Clay Products
Western Pipe & Steel Company

Industrial & Munlc:pal Supply Co.

National Cast Iron Pipe Co.

Pacific Pipe Co.

Pacific States Cast Iron Pipe Co.

U. 8. Cast Iron Pipe & Fdy. Co.

. Weissbaum & Co., G

Pipe—Flanged

National Cast Iron Pipe Co.
Pipe Line Machinery

Bacon Co., Edward R.

Harnischfeger Sales Corp.

Harron, Rickard & McCone Co.

Jenison Machinery Co.

W-K-M Company, Inc.

Pipe, Lock-Bar
Western Pipe & Steel Co.

Pipe, Preservative
Columbia Wood & Metal Preser-
vative Co.

Pipe, Pressure Line
L.agl{ Munufactuﬂnz Co.
Joint Pipe Co.
Western Pipe & Steel Company

Pipe, Riveted Steel
Lacy Mfg. Co.
Montague Pipe & Steel Co.
Pittsburgh-Des Moines Steel Co.
Western Pipe & Steel Co.

Pipe, Sewer
Gladding, McBean & Co.
Pacific Clay Producta

Pipe, Standard
Claussen & Co., C. G.
Pacific Pipe Co.
Weissbaum & Co., G.

Pipe, Vitrified
Gladding, McBean & Co.
Kartschoke Clay Products Co.
Pacific Clay Products

Pipe, Welded Steel
California Corrugated Culvert Co.
Lacy Manufacturing Co.
Montague Pipe & Steel Co.
Steel Tank & Pipe Co.
Union Tank & Pipe Co.
Western Pipe & Steel Co.

Plows, Road
Bacon Co., Edward R.
Galion Iron Works & Mfg. Co.
Hackley Equipment Co., P. B.
Jenison Machinery Co,
Spears-Wells Machy. Co.

Pneumatic Tools
Gardner-Denver Co.
Ingersoll-Rand Co.
Leitch & Co.
Schramm, Inc.

Portable Lights
Oxweld Acetylene Co.

Powder
Giant Powder Co., Cons,, ‘Lhe
Hercules Powder Co.

Power Units
Continental Motors .
Harron, Rickard & Mc Co.
Hercules Motors Corp.
Jenison Machinery Co.
Nove Engine Co.
Preservative—Wood,
Metal, etc.
Columbia Wood & Metal Preser.
vative Co.
Paraffine Companies, Inc., The

Pumps, Centrifugal
Byron Jackson Pump Mig. Co.
Industrial & Municipal Supply Ce.
T .

ae ne

Pclg; ‘Water Wheel Co., The
Rix Company, Inc.,
Woodin & Little

Pumps, Deep Well

Byron Jackson Pump Mig. Co.
Industrial & Munidall Supply Ce.
Jenison Machinery Co.
Pelton Water Wheel Co., The
Pomona Pump Co.
Woodin & Little

(Continued on page 72)
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OFFICIAL BIDS

OFFICIAL BIDS

POSITION WANTED

NOTICE TO CONTRACTORS
Grading, Paving and Bridge

Sealed proposals will be received at the office of
the State Highway Engineer, Public Works Build-
ing, Sacramento, California, until 2 o'clock p.m.
on April 30, 1930, at which time they will be pub-
licly opened and read, for construction in ac-
cordance with the specifications therefor, to which
special reference is made, of portions of State
Highway, as follows:

Colusa County, between Williams and Max-
well (T1I-Col-7-B, C), about eight and three-
tenths (8.3) miles in length, to be graded.

Colusa County, between Bear geek and five
miles west of Williams (I11-Col-15-D, E), about
twelve and seven-tenths (12.7) miles in length, to
be graded.

Monterey County, a timber bridge across Al-
der Creek about 29 miles north of San Simeon
(V-Mon-56-A), consisting of sixteen 19-foot spans
on frame bents with concrete pedestals.

San Diego County, between San Onofre and
San Clemente (VII-8.1-2-D), about nine:tenths
(0.9) mile in length, to be graded and paved with
FPortland cement concrete,

Proposal forms will be issued to only those Con-
tractors who have furnished verified statement of
experience and financial condition in accordance
with the provisions of Chapter 644, Statutes 1929,
and whose statements so furnished are satisfactory
to the Department of Public Works. Bids will not
be accepted from a Contractor to whom a proposal
form has not been issued by the Department of
Public Works,

Plans may be seen, and forms of proposal,
honds, contract and specifications may be obtainerd
at the said office, and they may be seen at the
offices of the District Engineers at Los Angeles
and San Francisco, and at the office of the Dis-
trict Engineer of the district in which the work is
situated. The District Engineers' offices are lo-
cated at Eureka, Redding, Sacramento, San Fran-
cisco, San Luis Obispo, Fresno, Los Angeles, San
Bernardino and Bishop.

A representative from the district office will be
available to accompany prospective bidders for an
inspection of the work herein contemplated, and
Contractors are urged to investigate the location,
character and quantity of work to be done, with
a representative of the Division of Highways, Tt
is requested that arrangements for joint field in-
spection be made as far in advance as possible.
Detailed information concerning the proposed work
may be obtained from the district office,

No bid will be received unless it is made on a
blank form furnished by the State Highway Engi-
neer. The special attention of prospective bidders
is called to the “Proposal Requirements and Con-
ditions” annexed to the blank form of proposal,
for full directions as to bidding, ete.

_The Department of Public Works reserves the
right to reject any or all bids or to accept the bid
deemed for the best interests of the State. ¥

DEPARTMENT OF PUBLIC WORKS,
DIVISION OF HIGHWAYS.
C. H. PURCELL, State Highway Engineer.

Dated April 2, 1930.

NOTICE TO CONTRACTORS
Bridges

Sealed proposals will be received at the office
of the State Highway Engineer, Public Works
Building, Sacramento, California, until 2 o'clock
pm. on April 23, 1930, at which time they will
be publicly opened and read. for construction in
accordance with the specifications therefor, to
which special reference is made, of portions of
State Highway, as follows:

Modoc County (I1-Mod-28-C), two timber
bridges, one across North Fork of Pit River ahout
314 miles northeast of Alturas consisting of seven
19-foot spans with concrete deck on pile bents

and the other across Shields Creek channel change
about 4 miles northeast of Alturas consisting of
three 19-foot spans with concrete deck on pile
bents.

San Bernardino County, a bridge across Mo-
jave River 3 miles north of Victorville (VIILI-
SBd-31-D), consisting of one 270-foot through
steel truss span, five 51-foot concrete girder spans
and one 48-foot concrete girder span on concrete
piers and bents,

Proposal forms will be issued to only those
Contractors who have f[urnished verified state-
ment of experience and financial condition in ac-
cordance with the provisions of Chapter 644,
Statutes 1929, and whose statements so furnished
are satisfactory to the Department of FPublic
Works, Bids will not be accepted from a Con-
tractor to whom a proposal form has not been
issued by the Department of Public Works.

Plans may be seen, and forms of proposal,
bonds, contract and specifications may be ob-
tained at the said office, and they may be seen

-at the offices of the District Engineers at Los

Angeles and San Francisco, and at the office of
the District Engineer of the district in which the
work is situated, The District Engineers’ offices
are located at Eureka, Redding, Sacramento, San
Francisco, San Luis Obispo, Fresno, Los An-
geles, San Bernardino and Bishop,

A representative from the district office will be
available to accompany prospective bidders for
an inspection of the work herein contemplated,
and Contractors are urged to investigate the
location, character and quantity of work to be
done, with a representative of the Division of
Highways, It 1s requested that arrangements
for joint field inspection be made as far in ad-
vance as possible, Detailed information concern-
ing the proposed work may be obtained from the
district office,

No bid will be received unless it is made on a
blank form furnished by the State Highway En-
gineer. The special attention of prospective bid-
ders is called to the “Proposal Requirements and
Conditions” annexed to the blank form of pro-
posal, for full directions as to bidding, etec.

. The Department of Public Works reserves the
right to reject any or all bids or to accept the
bid deemed for the best interests of the State.

DEPARTMENT OF PUBLIC WORKS,
DIVISION OF HIGHWAYS.
C. H. PURCELL, State Highway Engineer.
Dated March 26, 1930,

Enjoy our
Dining Car Service

Club Breakfast
Table d’Hote
Lunch and Dinner
w0
Dining Cars on
Sacramento Valley Limited
and Meteor

4

SACRAMENTO
NORTHERN RY.

POSITION WANTED—Young man desires
position with construction company doing street
or highway work. Four years’ experience on
street, sewer, etc., as surveyor and inspector.
Three years highway. At present employed on
highway survey. Experienced in handling men
and had some bookkeeping. Would like to make
connection where there is chance for advance-
ment and permanent employment. Would like
to start as timekeeper, cost clerk, foreman, or
in similar capacity. Single, sober, and will ac-
cept any location offering desired opportunity.
Field, office, or both. Bex 350, W. C. News.

HELP WANTED

As listed by the Engineering Socictics’ Employ-
ment Service, 57 Post Street, San Francisce.
Applicants will please apply direct to them.

RESEARCH ENGINEER, experienced struc-
tural man for application of new building ma-
terial. Must be resourceful, persevering, and of
good personality. Must be able to meet cus-
tomers and prospects and bring his job to a sat-
isfactory conclusion with such help as he can ob-
tain from salesmen in the field and engineering
and research facilities at home. Must be col-
lege graduate, well grounded in the theory of
mechanics and structural design. Should also
have a varied experience with structural design.
Experience with field and shop erection would
help, Half time traveling anywhere in the United
States. Apply by letter. Headquarters, East.
W-570.

COLLEGE INSTRUCTCR in Civil Engineer-
ing and Mathematics, preferably not over 30, and
married. Should have at least 1 year of success-
ful teaching. Salary $3000-3250 for 9 mos. Ap-
ply by letter with references and photo, Loca-
tion, Northwest. R-3068-5.

VALUATION ENGINEER, experienced, for
analyzing book record and building up unit costs
for inventory., Temporary, about 3 mos. Salary
open. Location, So. California. R-3061-S.

DESIGNING DRAFTSMAN, civil engineer
with structural steel experience. Apply by let-
ter. Salary $300 a month. Location, South
America. Headquarters, New York City. K-273-
W-617-8S.

FIELD ENGINEERS AND TOPOGRAPH-
ICAL DRAFTSMEN, for employment in Cuba,
Central and South America. Must be syxgle and
not over 35 years of age. Starting salaries, $125-
175 per mo. plus living quarters, Apply by
letter; if for drafting send samples of work.
Headquarters, Fast, R-2931-8.

FELLOWSHIPS, for teaching and research
in the fields of civil engineering, including high-
way and structural engineering, electrical en-
gineering, and mechanical engineering, including
heating and ventilation. Research fellow devotes
most of his service time to assigned laboratory
investigations: this work is not applicable toward
graduate credit or thesis. The teaching fellow
assists in the instruction of students in laboratory
or design courses. Stipend of each fellowship is
$750 for the academic year of nine months, from
the middle of September to the middle of June,
This includes exemption from tuition fees, Ap-
nly onlv hy letter. Location, Middlewest, K-266-
W.569-C-S.

BONDS

811 Garfield Building, Los Angeles
Ben C. Sturges, Manager

INDEMNITY COMPANY

of Glens Falls, New York_

Pacific Coast Department
R. H. Griffith, Vice-President
354 Pine Street, San Francisco

C. H. Desky, Fidelity and Surety Sup’t.

R. Lynn Colomb, Agency Supt.

Contractors

Surety
Fidelity

311-13 Alaska Building, Seattle
R. G.Clark, Manager

W hen writing ndvertisers please mention Wastern Construction News
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dging and San Scarifiers Steel, Drill Truck Cranes

Pm}ae?‘?;o? ;zachinégra&. - Bacon Co., Edward R. Gardner-Denver Co. Harnischieger Sales Corp.
Pu Hydrauli Jenison Machinery Co. Ingersoll-Rand Co. Harron, Rickard & McCone Co.

P, Dy Crathe Le Tourneau Mfg. Co. Leitch & Co. Jenison Machinery Co.

Jenison Machinery Co. Spears-Wells Machinery Co. Rix Company, Inc., The Universal Crane Co., The
Pumps, Power West Coast Tractor Co. Steel Plates Trucks

Gardner-Denver Co.
Jaeger Machine Works, The

Bacon Co., Edward R.

Harron, Rickard & McCone Co.
aeger Machine Works, The
enison Machinery Co.

Novo Engine Co.

Woodin & Little

Pumps, Sewage
Dorr Co., The
Fairbanks, Morse & Co. *
Industrial & Municipal Supply Co.

Pumps, Sewage Ejector
Industrial & Municipal Supply Co.

Pumps, Sludge
Dorr Co., The

Pumps, Water Works
Fairbanks, Morse & Co. .
Industrial & Municipal Supply Co.
Jenison Machinery Co.
Pelton Water Wheel Co., The
Pomona Pump Co.

Rails
Bacon Co., Edward R.

Claussen & Co., C. G
United Commercial Co.

Reinforcing Bars
Pacific Coast Steel Co.
Soulé Steel Co.

Reinforcing Wire Fabric
Soulé Steel Co.

Reservoirs, Steel

Chicago Bridge & Iron Works
Western Pipe & Steel Company

Riveting Machines
Ingersoll-Rand Co.
Rix Company, Inc., The

Road Finishers
Bacon Co., Edward R.
Blaw-Knox Co.
Jenison Machinery Co.
Lakewood Engr.

Road Forms
Bacon Co., Edward R.
Harron, Rickard & McCone Co.
Jenison Machinery Co.
Lakewood Engr. Co.

Road Graders and Scrapers
Austin-Western Road Machy. Co.
Bacon Co., Edward R.

Caterpillar Tractor Co.
Galion Iron Works & Mig. Co.
Jenison Machinery Co.
Spears-Wells Machinery Co.
‘West Coast Tractor Co.
Young Machinery Co.,A. L.

Road 0il
Gilmore Oil Co.
Seaside Qil Co.
Shell Oil Co.
Standard Qil Co.
Union Oil Co.

Road 0il, Emulsified

American Bitumuls Co.

Road Rollers
Bacon Co., Edward R.
Galion Iron Works & Mfg. C.
Hackley Equipment Co., P. B.
Huber Manufacturing Co.
Jenison Machinery Co,
Spears-Wells Machinery Co.

Roofing

Paraffine Companies, Inc., The
Rules, Steel, Wood and
Aluminum

Lufkin Rule Co., The
Saws, Portable

Harron, Rickard & McCone Co.

Ingersoll-Rand Co.

Jenison Machinery Co.

Young Machinery Co., A. L.

Scrapers (Dragline, Fresno,
Wheeled)
Bacon Co., Edward R.
Galion Iron Works & Mig. C.
Harron, Rickard & McCone Co.
Jenison Machinery Co.
Killefer Manufacturing Co.
Sauerman Bros., Inc.
West Coast Tractor Co.
Screens, Sand and Gravel
Bacon Co., Edward R.

Bodinson h&nufmuﬁng Co.
Diamond Iron Works, Inc.
Haiss Mfgr. Co., Geo.
Harron, Rickard & McCone Co.
Jenison Machinery Co.
Link-Belt Meese & Gottfried Co.
Smith Engineering Co.
Young Machinery Co., A. L.
Screens, Sewage
Dorr Co., The
Link-Belt Meese & Gottfried Co.
Screens, Vibrating
Harron, Rickard & McCone Co.
Link-Belt Meese & Gottfried Co.
Smith Engineering Co.
Second-Hand Equipment
Atkinson Equipment Agency
Contractors Mchy, Exchange
Excavating Equipment
Dealers, Inc,
Hackley Efquipment Co., P. B.
Harron, Rickard & McCone Co.
Tieslau Bros.
Sewage Disposal Apparatus
Dorr Co., The
Industrial & Munici Sappléo-Co
Link-Belt Meese & fried
Wallace & Tiernan
Water Works Supply Co.
Sharpeners, Rock Drill Steel
Gardner-Denver Co.
Ingersoll-Rand Co.
Shovels (Electric, Gasoline,
Steam)
American Hoist & Derrick Co.
Bacon Co., Edward R.
Bucyrus-Erie Co.
Excavating Equipment Dealers,
Inc.
Garfield & Co.
General Excavator Co,
Hackley Equipment Co., P. B.
Harnischfeger Sales Corp.
Harron, Rickard & McCone Co.
Industrial Brownhoist Corp.
Jenison Machinery Co.
Link-Belt Meese & Gottfried Co.
Marion Steam Shovel Co.
National E(ﬁuipmem Corp.
Northwest Engineering Co,
Ohio Power Shovel Co.
Orton Crane & Shovel Co.
Osgood Co., The
Spears-Wells Machinery Co.
Speeder Machinery Corp., The
St. Louis Power Shovel Co.
Thew Shovel Co., The
Young Machy. Co., A. L.
Shovels, Hand
Harron, Rickard & McCone Co.
Jenison Machinery Co.
Sluice Gates
California Corrugated Culvert Co
Water Works Supply Co.
Spreaders, Gravel and Rock
and Asphalt
Bacon Co., Edward R.
Galion Iron Works & Mfg. Co.
Jenison Machinery Co.
Standpipes
Chicago Bridge & Iron Works
Montague Pipe & Steel Co.
Pittshurgh-Des Moines Steel Co.
Western Pipe & Steel Co.
Steel Bands
Pacific Coast Steel Co.

Pacific Coast Steel Co..

Steel Plate Construction
Chicago Bridge & Iron Works
Lacy Manufacturing Co.
Montague Pipe & Steel Co.
Pittsburgh-Des Moines Steel Co.
Western Pipe & Steel Co.

Steel, Structural
Pacific Coast Steel Co.
Western Iron Works
Western Pipe & Steel .Co.

Street Sweepers, Sprinklers,

Flushers
Jenisqn Machinery Co.

Steel Joists
Truscon Steel Co.

Steel Windows
Truscon Steel Co.

Subgraders
Bacon Co., Edward R.
Blaw-Knox Co.

Harron, Rickard & McCone Co.
Lakewood Engineering Co.

Swimming Pool Equipment

California Filter Co., Inc.
Tanks, Air Compressor

Ingersoll-Rand Co.

Lacy Manufacturing Co.

Peerless Mchy. & Mfg. Co.

Rix Company, Inc,, The

Weastern Pipe & Steel Co.

Tanks, Corrugated
California Corrugated Culvert Co.
Western Pipe & Steel Co.

Tanks, Elevated Steel
Chicago Bridge & Tron Works
Lacy Manufacturing Co,
Montague Pipe & Steel Co.
Pittshurgh-Des Moines Steel Co.
Western Pipe & Steel Co.

Tanks, Oil Storage
Chicago Bridge & Iron Works
Lacy Manufacturing Co.
Steel Tank & Pipe Co.
Western Pipe & Steel Co.

Tapes, Measuring, Steel and
Fabric
Lufkin Rule Co., The

Testing Laboratories
Hunt Co., R. W,

Tie Plates

Pacific Coast Steel Co.
Torches (Welding and
Cutting)

Oxweld Acetylene Co.
Towers, Transmission

Pacific Coast Steel Co.
Water Works Supply Co.

Tractors
Caterpillar Tractor Co.
Cleveland Tractor Co.
National Brake & Electric Co.
United Tractor & Equipment

orp.
West Coast Tractor Co.

Tramways
American Steel & Wire Co.
Bacon Co., Edward R.
Leschen & Sons Rope Co., A.

Transmission Machinery,

Power
Bodinson Mfg. Co.
Link-Belt Meese & Gottfried Co.

Transportation, Water
American-Hawaiian Steamship Co.

Trench Excavators
Cleveland Trencher Co., The
Garfield & Co.
Harnischfeger Sales Corp.
Harron, Rickard & McCone Co.
Jenison Machinery Co,
Link-Belt Meese & Gottfried Co.
Thew Shovel Co., The

Fageol Motors Co.

[nternational Harvester Co.

Kleiber Motor Co.

Sterling Motor Truck Co.
Tunnel Shovels

Bucyrus-Erie Co.

Jenison Machinery Co.

Marion Steam Shovel Co.

St. Louis Power Shovel Co.
Turbines, Hydraulic

Pelton Water Wheel Co., The

Water Works Supply Co.
Turntables

Bacon Co., Edward R.

Harron, Rickard & McCone Co.

Jenison Machinery Co.
Unloaders, Car and Wagon

Bacon Co., Edward R.

Jenison Machinery Co.

Link-Belt Meese & Gottiried Co.
Valves

California Corrugated Culvert Co.

Claussen & Co., C. G.

Industrial & Municipal Supply Co.

Pacific Pipe Co.

Water Works Supply Co.
Valves, Gate

California Corrugated Culvert Co.

Claussen & Co., C. G.

Pelton Water Wheel Co., The

Water Works Supply Co.
Valves, Hose Gate

Greenberg’s Sons, M.
Valves, Hydraulic

California Corrugated Culvert Co.

Pelton Water Wheel Co.

Water Works Supply Co.
Washers, Sand and Gravel

Diamond Iron Works, Inc.

Jenison Machinery Co.

Smith Engincer'{ng Co.
Water Purification

California Filter Co., Inc. .

Industrial & Municipal Supply Co.

Wallace & Tiernan

Water Works Supply Co.
Water Softeners

California Filter Co., Inc‘.
Water Supply Installations

California Filter Co., Inc. i

Industrial & Municipal Supply Co.

Wallace & Tiernan

Water Works Supply Co.
Water Transportation

American-Hawaiian Steamship Co.
Water Wheels

Peiton Water Wheel Co. The

Water Works Supply .("u
Woater-Works Supplies

American Cast Iron Pipe Co.

California Filter Co., Inc.

Industrial & Municipal Supply Co.

Wallace & Tiernan

Water Works Supply Co.
Welding Apparatus (see
Torches)

Oxweld Acetylene Co.

Victor Welding Equipment Co.
Welding Equipment

Oxweld Acetylene Co.

Victor Welding Equipment Co.
Welding Rods and Wire

Oxweld Acetylene Co.

Victor Welding Equipment Co.
Welding Supplies

Oxweld Acetylene Co.

Victor Welding Equipment Co.
Well Casing

Montague Pipe & Steel Co.
Wheelbarrows

Harron, Rickard & McCone Co.

Jenison Machinery Co.

Windows, Steel

Truscon Steel Company

Wire Rope
American Steel & Wire Co.
Edwards Co., E. H.
Jenison Machinery Co.
Leschen & Sons Rope Co., A.
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A. A. Brown

Consulting Engineer

Matson BulLpING
215 Marker Streer, SAN Fraxcisco

Hyde Forbes
Engineering Geologist
Geological investigations in re-foundations
for dams, buildings, and engineering struc-
tures; reservoir sites and tunnels :: Under-
ground water investigations, water supply

developments and drainage.
Humporpr BANk BuiLping

SAN FRANCISCO

Abbot A. Hanks, Inc.
Engineers and Chemists

Consvrrine—TESTING—INSPECTING
CoNCRETE—STEEL—MATERIALS

624 SACRAMENTO STREET
SAN FRANCISCO

Harold F. Gray
Sanitary and Hydraulic Engineer

2540 BENVENUE AVENUE
BERKELEY, CALIF.

Black & Veatch

Consulting Engineers
Sewerage, Sewage Disposal, Water Supply,
Water _ Purification,  Electric Lighting,
Power Plants, Valuations, Special Investi-

gations and Reports.

Los ANGELES, CALIF., 307 South Hill Street.
New York City, 230 Park Avenue. Kansas
Ciry, Mo., Mutual Building.

Burns-McDonnell-Smith

Engineering Company

CONSULTING
ENGINEERS

Water Supply, Waterworks, Sewerage _lnd
Sewage Disposal, Power Plants, Valuations
and Rate Investigations of Municipal
Utilities

Los ANGELES:
WESTERN PACIFIC BUILDING

Kansas City, Mo.:
INTERSTATE BUILDING

A. J. Cleary
Consulting Civil Engineer
Water and Power Projects

Valuations
439 MmLs Bumping, San Francisco
Phone DOuglas 0482

Arthur L. Collins

Consulting Engineer
Problems velating to Power, Irrigation,
Water Supply, Filtration, Ground
Waters, Pumps.
Meters and Equipment on hand for efficiency
tests and experiments.
7 Froxt Strerr, San Francisco
2221 Prince StreET, BERKELEY, CaALIF,

H. W. Crozier

Consulting Engineer

58 Surrer StrREET, SAN FrANCISCO
Cable: Croziencr, San Francisco

Engineering Societies
Employment Service

For Employers of Chemists
and Engineers

57 Post Streer, SAN Francisco

Robert W. Hunt Company
251 Kearny Street, San Francisco
Testing and Inspecting Engineers

Bureau of Inspection, Tests
and Consultation

Los ANceLes  SeaTTLE  PorTLAND
And all large manufacturing cemsers

Clyde C. Kennedy
Consulting Engineer
Municipal Engineering and
Public Improvements
543 CaLL BuiLpiNg
SAN FRANCISCO

ENGINEERING OFFICES

J. B. Lippincott
Consulting Engineer

Warer SurrLy :: IrricaTion
AND SEwaGE DisrosaL
VALUATION AND RATE INVESTIGATIONS

543 PETROLEUM SECURITIES BUILDING
LOS ANGELES

i: SEWAGE

Fred A. Noetzli, D. Sc.

Consulting Hydraulic Engincer
v inieoe SpeCiRlIBNE N . . o o
DAM DESIGN
928 CentrAL BuiLping
Los Axczres, CaLir.

Charles A. Newhall

CONSULTING CHEMIST
Specializging in technical evidence in cases in-
volving the selection and proper use of ma-
terials of construction; concrete disintegra-
tion—cause and prevention; technical control

systems for industrial processes.

2705 Ssarn Towexr Searrre, W,

J. R. Pennington
Consulting Engineer
Specialist in Underground Water,

Surveys, Investigations
and Development

Carson City e NEVADA

Stephen E. Kieffer

Consulting Hydraulic Engineer

57 Post StrEET, SAN FrANcCIiSCO
Phone SUtter 2585

Charles H. Lee

Consulting Sanitary
—and—
Hydraulic Engineer
58 Sutrer StrEET, SAN FraNcisco
Phone KEarny 5670

Leeds & Barnard
Consulting Engineers
InvEsTIGATIONS, REPORTS, APPRAISALS, DESIGN

AND SurervisionN o¥ CONSTRUCTION

CenTrAL BuiLpiNG Los ANGELES

Louis F. Leurey
Consulting Electrical Engineer

58 Surrer STrEET, SAN FRANCISCO

Christopher Henry Snyder

Designing and Consulting Engineer
STRUCTURAL

251 Kearny StrEET, SAN FrANCISCO
Phone SUtter 4284

Stevens & Koon
Consulting Engineers

Powezr, Innication, Muwicirar Waren
SvurrLy, FILTRATION, SEWERAGE,
SEWAGE DisrosaL, APPRAISALS

SeaLpinG BuiLping, PorTLAND, OREGON

Waddell & Hardesty

Consulting Engineers

Steel and Reinforced Concrete Structures,
Vertical Lift and Bascule Bridges, Difficult
Foundations, Reports, Checking of Designs,
Advisory Services, and Appraisals

150 BroADWAY NeEw York

Telephone SUtter 6931

AERIAL MAPPING
for Engineers by an Engineer

George S. Young
AERIAL MAPPING—GEOLOGICAL
MAPPING

829 WawoNA AVENUE, OAKLAND

Phone GLencourt 7908

Phone SUtter 1684

Are you represented in this Directory?
The proper medium to cover the
Far West.

When writing advertisers please mention Western Construction News.
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SCOTTISH RITE TEMPLE, OAKLAND )

CARL WERNER, Architect ROBERT W. HUNT COMPANY, Inspectors 4
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1151 South Broadway 251 Kearny Street 621 Lyon Building d
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Always Ready
For Service

The full scope of Hotel Sir Francis Drake service
is readily available for any construction man.

Major Items of Equipment Are:

Tub and Shower Bath in every Room
Circulating Filtered Ice Water
Servidor — Radio —

The “Sleepiest”” Beds on the Pacific Coast
Garage in Hotel Building

UNIT PRICES FROM §$3.50

L. W. HUCKINS, Managing Direcior

POWELL AT SUTTER
San ’-‘nANcnsco

It will pay you to investigate the many other features

W hen writing advertisers please mention Western Comstruction News
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LACKAWANNA

STEEL SHEET PILING

There is a Section of Lackawanna Piling—
Deep-Arch, Arch-Web or Straight-Web—for
your particular purpose. Regardless of length,
this piling will drive straight and plumb with
a minimum of friction.

REINFORCING BARS

Reinforcing bars manufactured by Pacific
Coast Steel Corporation are extensively used
by contractors in highway building and con-
struction work. These bars can be furnished

Plain, Deformed and Special, in Squares and
Rounds.

BETHLEHEM

WIDE-FLANGE
STRUCTURAL SHAPES

Architects, Engineers and Con-
tractors have long recognized
the advantages of light weight
and economy in fabrication of
Bethlehem Wide-Flange Struc-
tural Shapes. These shapes
have been used in the frame-
work of thousands of struc-
tures the world over.

PACIFIC COAST
STEEL

CORPORATION

Subsidiary of Bethlehem Steel Corporalion
General Offices: MATSON BUITLDING, San Francisco
SearrLe: L. C. Smith Bldg. Porrrann: American Bank Rldg.
Honorvru: Castle & Cooke Bldg. Los ANceELEs: Pacifie Finance Bldy.
Plants at: Searrre, SAX Fraxcisco, Los ANGELES
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CHECK THESE FEATURES!
You Will Find Them All in
Pacifie Portable Paving Plants

Genuine economy of operation
Rigid fixtures *
Rugged parts *
Low cost of labor for operation *

Portability

Unit construction * Can be moved on motor
trucks *

Accessibility of working parts
Parts easily reached for cleaning or re-
‘ placement *
Elevator housings have doors at top and
bottom *
Screen has hinged cover entire length *

Dustless
Elevators Cump]t'u']_\' housed *
Dryer ends enclosed in dust proof housing *

Convertibility
| Easily adapted for use with either standard
asphaltic paving or National Paving *
The complete data on Pacific Portable Paving

Plants is given in our illustrated bulletin * We
will gladly mail this to you without obligation %

Write for it today %

T p—rur g

e =
TANK & PIPE co

SIS S

| Mechanical Engineers, Manufacturers of
Steel Plate and Sheet Metal Products.

SANTA FE AVENUE

Los Angeles, California

| 2801

W hen writing advertisers please mention Western Construction News.




