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SWIMMING POOL AT HOTEL HUNTINGTON, PASADENA, CALIFORNIA. WATER SUPPLY IS FILTERED BY RECIRCULATION
AND CHLORINATED—A THOROUGHLY SANITARY AS WELL AS PARTICULARLY ATTRACTIVE INSTALLATION
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LESS THAN loo
FOR MAINTENANCE

WESTERN CONSTRUCTION NEWS

Seven years ago the largest chlorinating in-
stallation in the world was made at the
Easterly Sewage Disposal Plant, Cleveland,
Obhio. In seven years annual maintenance
costs have never exceeded 1% of the low
initial investment! Today these machines
are in perfect working order.

The simplicity of the W& T Vacuum type
Chlorinator is largely the reason for this
admirable record. A small wrench, a screw
driver—and in 20 minutes this machine can
be dismantled, cleaned and re-assembled
—all ready for duty. No special skill, no
technical knowledge is necessary.

Day in and day out, in more than 6,000

I TR

20 minutes .-«

a small wrench ---
a screw driver---
to take apart
a W &T unit,
clean and
re-assemble it.

American municipalities, W & T equipment
is giving this same satisfactory, practically
cost-free service.

Our engineers will gladly tell you more
about these installations, recommend suita-
ble equipment to meet your specific re-
quirements and to figure for you exact
installation and operating costs.

For the sake of safety as well as saving,
let our staff be of service. There is no ob-
ligation.

WALLACE & TIERNAN CO., Inc,

Manufacturers of Chlorine Control Apparatus

NEWARK, N. J.
Branches in All Principal Cities

A PRODUCT OF

WALLACE & TIERNAN

The Only Safe Water

is a Sterilized Water
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When writing to WarLace & Tiernan Co., INc,, please mention Western Construction News
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N 8 jobs described in the Sept. 25th issue of
Western Construction News (“Construction
Review’

are using RIX exclusively, 1 using a RIX and one
competitive make, only 1 out of the 8 not using

a RIX. What could more positively
demonstrate RIX superior Effici-
ency, Economy, Dependability?
Think it over. Jobs on which RIX
is described as being used are:

’ section) as using Compressors, 6

“BERKELEY STORM DRAIN
1 e SYSTEM?”--operating air tools
for removing paving.
*“SAN FRANCISCO 15TH
e STREET SEWER, SEC-
TION A” - - operating air
hammer for driving lagging.
*SAN FRANCISCO FILLMORE ST.
3. SEWER, SECTION B” - - operating
air hammers for driving lagging.

*SAN FRANCISCO FILLMORE
o ST.SEWER,SECTIONS C&D”
- - operaling air guns for driv-
ing lagging,.
“SAN FRANCISCO GEARY
o ST. AND23RD AVE. SEW-
ER” - - operating air ham-
mers for driving lagging.

“KLAMATH FALLS
e SEWER SYSTEM” -
for operating air
hammers, etc.

“LIDO ISLAND
7. IMPROVE-
MENTS, CITY
OF NEWPORT
BEACH” - -
for operating
pumps, pavers,
trenchers, etc.
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N==¥ TIME
TESTED

VER 20 years ago Hydro-Tite was

first compounded of permanent
ever-lasting minerals. It was then used
on trial. Each year more and more
was used until today it is sound engi-
neering practice everywhere.

A fifteen-year-old pipe line jointed
with Hydro-Tite was recently dug up
and relayed with larger pipe. The
joints were as perfect as when made.
There was no change in appearance.
Tests proved the Hydro-Tite equal in
strength to the material of today. As
the pyramids in our trade mark denote
—"“joints made with Hydro-Tite are
truly ever tight.”

Cast iron bell and spigot pipe joints
made with Hydro-
Tite are strong,
tight and flexible.
They are made
without caulking

“ ‘ > at a savingof 75%.
= ol Write today for
full information.
Easy to Prepare
HYDRO-TITE

Reg. U. S, Pat. Off.

A DEPENDABLE SELF-CAULKING JOINT COMPOUND

INDUSTRIAL & MUNICIPAL SUPPLY CO., Inc.
SAN FRANCISCO: 7 Front St. LOS ANGELES: 6800 Avalon Blvd.

Northwestern Distributlors:

PACIFIC WATER WORKS SUPPLY CO.

Atlantic Street Terminal, Seattle, Wn,

When writing to InpustRiaL & Municirar SurrLy Co., INc., please mention Western Construction News

R ————
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Steel Car Underframes

®

Built by

Western Pipe
& Steel Co.

For

Pacific
Fruit

Express

L4

T FIRST g|ance the picture above looks like some kind of

a new and weird airplane. It is a steel underframe for a
refrigerator car and the near end was elevated to show
details of construction. We have turned out scores of these steel
car underframes, which are another example of our manufac-
turing versatility.

Western Pipe & Steel Co.
: : SAN FRANCISCO .  LOS ANGELES
OF Cdlll:ornld FRESNO « TAFT  « PHOENIX

When writing te Westeax Pirz & Stxxr Co., please mention Western Construction News
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Producits~

Chemical Feeders
Clarifiers
Coagulant Feeders
Control Equipment
Crystalite Softeners
Dechlorinators

Disk Filters

Dry Feeders

Filter Underdrains
Gravity Filters
Hydrodarco
Hot-Flow Softeners
Iron Removal Plants
Loss of Head Gauges
Lime Soda Softeners
Manometers

Oil Removal Filters
Operating Tables
Pool Cleaners

Pool Fittings
Pressure Filters
Proportioning
Equipment
Rate of Flow
Controllers
Rate of Flow Gauges
Recarbonating Plants
Sampling Tables
Strainers
Steam Purifiers
Swimming Pool Filters
Venturi Meters
Wagner Bottoms
Woash Troughs
Water Stills
Zeolite Water
Softeners
Etc.

International Filter Co.

Los Angeles
Seattle

San Francisco
Portland

Wien writing to INTERNATIONAL F1LTER Co., please mention Western Construction News
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'EVERYTH ING-

FOR A

PIPE SYSTEM

OING business with Clow-National
has distinct advantages to any pipe
user. Because, in addition to a complete
line of cast iron pipe and fittings, Clow-
National furnishes everything for a pipe
system.

Hydrants, valves, valve boxes, manhole
covers, lead and jute, two-inch pipe, spe-
cial pipe fittings of every kind. It is not
only a great convenience to buyers, but it
often saves freight costs, to have all of
these materials shipped in the same car
with Clow-National pipe.

All of these pipe system materials are
listed and illustrated in Pipe Economy
catalog. Use this book with its catalog
numbers to make up your order. If you
have no copy of Pipe Economy, send your
name and address.

Clow-National has 23 sales offices
throughout the United States, three foun-
dries and eight shipping points. All
arranged to give 100 per cent service to

pipe buyers.

.CI.OW NATIONALG

PIP E
“Fverything for \Q &' Pipe - Systorn™

James B. Clow & Sons
Chicago, Illinois

National Cast Iron Pipe Co.
Birmingham, Alabama

When writing to NatioNaL Cast Irox Pire Co., or JamEs B. CLow & Sons, please mention Western Construction News
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Wh)’ this F-M Pump is

efficient on a wide working range

F-M Fig. 520 Ball Bearing Centrifugal Pump direct-driven by a Fairbanks-Morse
Bull Bearing Molor

HE Fairbanks-Morse Fig, 520 single-

stage centrifugal pump (side-suction
type) is specially designed to operate ef-
ficiently on a wide working range. The
waterways are proportioned to convert
the velocity energy of the water as it
leaves the impeller into pressure without
undue loss from shocks or eddies. The
impeller design is the result of many
years of research by Fairbanks-Morse
engineers. Blade angles, as well as water
channels, are calculated scientifically to
produce the most efficient operating
characteristics.

To these important structural features,
add F-M ball-bearing construction and
you can appreciate how the F-M Fig. 520
pump is cutting pumping costs on a wide
variety of jobs. Use of ball bearings im-
proves overall efficiency, increases de-

pendability and lengthens the life of the
pump. As there is no appreciable wear on
the bearings, the shaft is held in perfect
alignment, thus maintaining the proper
clearance between impeller and casing.
The bearing housing excludes dirt and
other foreign matter. Maintenance is
minimized as, for ordinary service, it is
necessary to pack the housing with
grease only once or twice a year.

The F-M Fig. 520 centrifugal pump
works effectively against heads up to 100
feet and ranges in capacity from 100 to
1700 gallons per minute. If desired, the
pump can be furnished as a complete
pump and power unit—mounted on one
base and perfectly aligned with a Fair-
banks-Morse Ball-Bearing Motor. Com-
plete information about this and other
F-M Pumps will be sent promptly upon
request.

FAIRBANKS, MORSE & CO.
900 S. Wabash Ave. - - Chicago
32 branches at your service throughout the United States

FAIRBANKS-MORSE
PUMPS and MOTORS

W hen writing to Fairsaxxs, Morse & Co., please mention Western Construction News PA 314

I ——
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Annual Roll Call of

WATER PURIFICATION
PROJECTS

Installed by

CALIFORNIA FILTER
COMPANY, Inc.

WATER PURIFICATION EQUIPMENT

Hotels, Apartments, Hospitals Marines
Apartments Dollar Steamship Co.
1940 Broadway Los Angeles Steamship Co.
1999 Broadway Matson Navigation Co.
Tulare County Hospital U. S. S. Mississippi
William Taylor Hotel U. S. S. Pennsylvania

Industrial and Commercial

California Packing Corp. (10 plants)
Hibernia Savings & Loan
Koffee Kup
Lyons Magnus, Inc.

Pacific Telephone and Telegraph Co. (7 bldgs.)
Peroxide Mfg. Co., San Francisco
Schwartz Ginger Ale
S. F. Stock Exchange
W. 8. Ray Mfg. Co.

| SWIMMING POOLS
Golf and Country Clubs Schools and Colleges
Castlewood Berkeley High School
Lokoya Lodge (2 pools) Burlmgam_e H1g_h School
: Chaffey Union High School
Menlo Circus Club Mins Bead’s School
Orinda Country Club Stanford University
Private Pools
Victor Eisner Roy Bishop
Harry N. Fair J. C. Hall
Louis Ferrari J. A. Bacigalupi
W. P. Fuller, Jr. King Vidor

Our Bulletin No. 40 provides complete performance data on all types of
California Pressure Filters. Let us provide you with a copy.

California Filter Company, Inc.

981 Folsom Street
LOS ANGELES SAN FRANCISCO SEATTLE

W hen writing to CarLivorN1A FiLTER Co., INC., please mention Western Construction News
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" HYDRAUGER

A Revolutionary Advance in Public Utility
Construction Methods

under a street or highway and accurately conirol the

direction of the bore. This is the achievement of HY-
DRAUGER, the tool which is revolutionizing methods in public
utility construction and rendering former practices obsolete.

HYDRAUGER bores a straight, clean hole through the soil.
As a result of scientific study and design, the bit does not “sink”
or deflect in its progress. In fact, under normal conditions the
standard bit cannot be deflected by anything but a smooth round
boulder. In over 909 of cases, at distances of 40 feet, the auger
will come out within 2 or 3 inches of the spot at which aimed.

N OW for the first time it is possible to drill horizontally

The speed with which HYDRAUGER works is almost in-
credible. In actual operation, for example, a Model 2-A has
drilled under a 45-foot street in 18 minutes and under a 90-foot
street in 40 minutes, including the time required to add boring-
bar extensions.

HYDRAUGER accomplishes such feats without necessity for
tearing up pavements or gardens, except for two relatively small
pits—one to receive the machine, the other at the end of the bore.

SAVES TIME: HYDRAUGER avoids
the delays incident to cutting paving, dig-
ging trenches and tunnelling. It operates
at speeds up to 4 feet per minute.

SAVES MONEY: The small initial in-
vestment is quickly repaid by the large
operating economies effected. Often work
may be done with this machine at one-
tenth the cost of previous methods.

EASY TO OPERATE: HYDRAUGER,
combining compactness and strength
with light weight, is simple to operate
and requires only two men to handle.

EXACT IN CONTROL: HYDRAU-
GER’S outstanding feature is that its
direction of bore can be determined with
precision.

EARNS PUBLIC GOOD WILL: The
use of HYDRAUGER, meaning reduc-
tion of unsightly and bothersome pave-
ment-cutting to a minimum, cements
good relations with the public.

HYDRAUGER CORPORATION, Ltd.

1298 BRYANT STREET

DISTRIBUTORS
Northern Califorma and Nevada:
Harron, Rickarp & McCone Co.
Since 1875
1600 BRYANT STREET
SAN FRANCISCO

SAN FRANCISCO, CALIF.

Southern Califorma:
Joun O. WiLEY
1118 LaincoLy BuiLpiNng
LLOS ANGELES

N N e L L R L N A N N R o o e o i R it

When writing to Hypravcer Corrorarion, Lrn., please mention Western Construction News

.——
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times’ to cut a corner on first cost of pipe.

“But where's the economy when rust starts to work
on it?

“Real economy is something else—laying McWane-
Pacific cast iron pipe in the small sizes. They make
everlasting cast iron pipe now as small as 14, 2, and
3 inches. It never has to be laid but once. Its first
cost 1s also its last cost. It makes the small mains and
I services as permanent as the big mains.

“Let’'s think about that next time we start to buy
perishable pipe in small sizes—and get enduring
McWane-Pacific cast iron pipe instead.”

MWANE *\\\“\ﬂ\ﬁ POURED smmmraa,,&
CAST IRON 2=

PIPE CO.
BIRMINGHAM
ALABAMA

Sizes: 1 1-4 thru 12 inch.

417 South Hill Street, Los Angeles
111 Sutter Street, San Francisco

| “I know it's a temptation in these so-called ‘hard

AWy %)
MHouLpgp ysipe WO ©

Sales Offices:

226 Continental Oil Building, Denver
611 Spalding Building, Portland

149 West Second, South, Street, Salt Lake City

““ECONOMIZING’ AGAIN, EH!”

Think about this pic-
ture next time YOUu have
small-diameter pipe to
buy. The nearest Pacific
States Cast Iron Pipe
office will gladly quote
prices and furnish full
data on this Western-
made cast iron pipe.

Write for nmew Swmall
Cast Iron Pipe booklet.

PACIFIC

STATES

CAST IRON

PIPE CO.

PROVO, UTAH
Precalked or open bells

208 S. LaSalle Street, Chicago
1807 Santa Fe Building, Dallas

13

W hen writing to McWanz Cast Iron Pree Co., please mention Western Construction News
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Apove: 150,000-gallon ellipsoidal-
bottom elevated tank in the water-
works system at Fresno, California.
CeNTER: 150,000-gallon tank of the
same design at Bellingham, Wash-
tngton. It is 101% fl. to botlom.

WESTERN CONSTRUCTION NEWS

Ocroser 25, 1930

Anovie: 150,000-gallon ellipsoidal-
bottom lank installed by the Cali-
fornia Water Service at Bakersfleld,
California. Nete how this tank, as
well as the Fresno tank, is painted
a light color to presen! a pleasing
appearance.

Theellipsoidal-bottomtype of Elevated Tank
is popular in Municipal Service

HE ellipsoidal-bottom type of ele-

vated storage tank is popular in
municipal service because it gives bet-
ter service than tanks of other designs.
The ellipsoidal-bottom tank has a rela-
tively large diameter and shallow shell
height. It has less variation in head
than a tank with a smaller diameter.

Consider, for instance, a case where
a minimum of 32 pounds pressure is
required to maintain good service. The
entire capacity of a 150,000-gallon
ellipsoidal tank 100 feet to top would
be effective. On the other hand, with
a tank of similar capacity and height
and a diameter of 26 feet, three-fifths of
capacity would be delivered at less than
32 pounds and would be ineffective.

Minimum variation in head also has
other advantages. The average head
against which pumps must work to fill
the tank is less as the variation de-
creases. The efficiency of pumping
equipment is increased and operating
costs decreased.

The ellipsoidal-bottom tank has
pleasing proportions. Installations may
also be made to harmonize with sur-
rounding structures or blend into the
landscape by using light-colored paint.

We will be glad to give you infor-
mation or quotations on any size of
elevated tank to meet your require-
ments, erected complete with our own

Pacific Coast forces.
B-181

Chicago Bridge & Iron Works

1013 Rialto Building, San Francisco, Calif.

4301 Smith Tower, Seattle, Wash.

Ask for a Copy of
this Booklet

HORTON TANKS

When writing to Crrcaco Brivce & Trow Works, please mention Western Construction News
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Genuine Improved “COREY”

Fire Hydrants
Embody these Modern Principles

Standpipe can be removed and replaced without
shutting off water in main.

Standpipe can be revolved quarter turns. Nozzles
always in right direction,

Main valve replaced without disturbing standpipe
or barrel and accomplished in 10 minutes with
regular Corey operating wrench.

Can be lengthened without shutting off water.

Only extension section and rod of corresponding
length required to extend hydrant for changing
grade levels.

Nozzles screwed in—not leaded.

Operating Rod and Valve DO NOT obstruct flow.

Operating Sleeve can be replaced WITHOUT
SHUTTING OFF water.

Speed in operation, full flow in less time.
WATER HAMMER eliminated.

Water DEFLECTED into nozzles, least friction
loss head.

WILL NOT FLOOD.

Stuffing Box accessible WITHOUT
REMOVING HEAD.

Ease and dependability of operation
insured by balanced knuckle joint.

Positive drain—cannot freeze.

i .““q

3000 Cities Using Over 150,000
Genuine “COREY” Fire Hydrants have name
“COREY” cast in the head

MADE BY

RENSSELAER VALVE CO.

Branch Offices and Stocks

821 Sharon Building 503 Arctic Building 743 Subway Terminal Bldg.
San Francisco Seattle Los Angeles

£ i

3. e

I

W hen writing to REnssELazk VALVE Co., please mention Western Construction News
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$)>“ PELTONE=/’"]—
Study the Operating Sequence

Larner-Johnson
Pressure Regulators

For Water Works
Applications

C oramaen A vway cHamurn B owaw

LOSE examination of the operating characteristics is one way by
which the superior features of Larner-Johnson pressure r(gulators
become most apparent.

Downstream pressure is held constant within close limits by pilot
valve control of chamber A pressure. Changes in demand alter the
downsiream pressure, causing the pilot to alter the plunger position
and restore normal pressure. Chamber B relief valve opens in emer-
gencies to effect closure if the downstream pressure rises appreciably,
the relief valve closing again when normal downsiream pressure has
been restored.

Surges, oscillations and objectionable water hammer in the conduit
— heretofore a serious menace in pressure regulation service—are posi-
tively eliminated by a restoring mechanism which is unique in Larner-
Johnson design.

Complete operating details, construction features and references to
installations, will be promptly given on request.

THE PELTON WATER WHEEL COMPANY

HypravLic ENGINEERS
2985 Nineteenth Street, SAN FRANCISCO 33 Rector Street, NEW YORK

Associatep Compantus’ I. P. Morris & De LaVergne, Inc., Philadelphia, Pa.; Dominlon Engineering
Works, Ltd., Montreal. Paciric Coast REPRESENTATIVE for Larner Engineering Co., Philadelphia, Pa.

I LT .

W hen writing to Tue PeLroN Warer WHEEL CoMPaNY, please mention Western Construction News
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HE “Y”, the branch, the cross—in-
I evitable parts of pipe line construc-
tion in large pipe lines—ordinarily

call for special design to avoid weakness
across the intersection.

Here are pictures of a “Y” on the 60 inch
conduit built by us in Denver. A self-con-
tained structure of steel plate, amply
strengthened with structural steel, lined and
completely encased in reinforced concrete.

WESTERN CONSTRUCTION NEWS

THE HOW OF A"Y”

- -

HE building of “Y’s” and specials of
T all kinds in large pipe line construc-

tion has long since ceased to be

classed by us as unusual. Our designs and
methods of construction of specials are well
standardized and have the backing of suc-

cessful experience.

The unusual has become the usual with us.

LOCK JOINT PIPE CO.

Established 1905
Ampere, New Jersey

Pressure, Sewer, Subaqueous, Culvert

100K JOINT

Reinforced Concrete
PRESSURE PIPE

When writing to Lock JoiNT PirE Co., please mention Western Construction News
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The Price of Pure Water

URE WATER IS PRICELESS to any

civilized community. Its actual cost is
not necessarily high; chlorine sees to that.
Today chlorine plays a vital part in the puri-
fication of water for drinking supplies,
swimming pools, pulp mills, laundries,
steam power plants, the countless needs of
industry.

For fourteen years Great Western has
provided Western Industries with chlorine
for water purification. The Great Western
Plant at Pittsburg, Calif., pictured above,
manufactures Bear Brand chlorine literally
“at home'" for Pacific Coast water purifica-
tion plants, and can supply any quantity on
short notice, from cylinders to tank cars.
Let Bear Brand Chlorine help you in main-
taining a pure water supply.

)
—
£ BEAR BRAWP &

3
‘bu"'n Cruron™
On BrpacH

ﬁ*'mm&*

Great Western
Electro-Chemical Company

9 Main Street, San Francisco Plant at Pittsburg, Calitf.
CHLORINE AMMONIA FERRIC-
BLEACH SULPHUR- CHLORIDE
CAUSTIC DIOXIDE XANTHATE

———- — —_

W hen writing to Grear WesTERN EvecTro-CHEMICAL CoMPANY, please mention Western Construction News

BEP—
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It's Long Ago—
TWENTY YEARS!

HEN first we painted our sign with our
name on it, and each of the twenty years
the sign has been read by more customers,

PROVING the value of our SERVICE.

| Our booth at the Convention of the Califor-
nia Chapter of the American Water Works
Association, at Pasadena, October 29th to
31st, inclusive, is designed to give you an in-
side view of our activities in your behalf.

Reclaim Your Valves and Fittings

Removing rust from valves, fittings, and other equip-
ment without the use of free mineral
corrosive acids

FOOLPROOF :: FIREPROOF
ECONOMICAL
Example economic value of R. and T .:
Removing Rust from 4-inch Fitting, inside
and out . . . Total cost, ¢
R. and T. is very economical. It is used
over and over again.

We Are Exclusive Representatives for:
IOWA VALVE COMPANY—improved Corey Fire Hydrants,
Gate Valves, Tapping Valves and Sleeves.
ROSS VALVE MFG. CO.—pPressure Reducing and Altitude

Valves.

SIMPLEX VALVE & METER CO.—venturl Type Meters,
H Air and Vacuum and Air Release Valves.

R AND T CHEMICAL CORPORATION—Rust and Tar-

nish Removing Compound.

AUTOMATIC CONE VALVE CO.—Check and Control

Valves.

NATIONAL WATER MAIN CLEANING CO.—national
Method Cleaning Pipe Lines.

HARDINGE COMPANY—ciarifiers and Aerators.
LEADITE COMPANY—'Leadite’.

Water Works Supply Co.

501 Howard Street 2326 East Eighth Street
SAN FRANCISCO LOS ANGELES

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

—_

W hen writing to Water Works SurrLy Comprany, please mention Western Construction News
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lowa Fire Hydrants
nd

Water Works Valves

Iowa improved Corey Fire Hydrants are built for those who demand
that value be founded on design, material, workmanship and service.

That is the reason many of the country’s leading water works engi-
neers, superintendents, and fire chiefs recognize the Iowa Fire Hydrant's
superior features, and have continually demanded its exclusive installation.

Iowa valves and hydrants are built to the standard specifications of the
American Water Works Association.

TAPPING SLEEVES AND VALVES

Recommended for durability, efficiency and econ-
omy. Becoming most popular on the market.

We strongly recommend ALL BOLTED TYPE

shown.

Made in all sizes up to and including 30” diam-
eter pipe.

Visil our exhibit at the A.W .W .A. Convention, California Section,
Hotel Huntinglon, Pasadena, October 29th-N ovember I st

Water Works Supply Co.

501 Howard Street 2326 East Eighth Street
SAN FRANCISCO LOS ANGELES

W hen writing to WaTeR Works SurrrLy Comrany, please mention Western Construction News
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PLAYING SAFE

In the selection and buying of equipment,
such as Controllers, Gauges and Meters for
the Water Works or Filter Plant, accuracy,
dependability, quality and simplicity are all
of great importance.

Equally important is the background and
experience of the Manufacturers who offer
i Simplex Air and Vacuum
such equipment. Valve

For use on large mains, where
there Is danger of collapse,
due to a vacuum; the valve

breaking the vacuum and pre-
venting ecollapse. Facilitates
the filling of the main, sinece
wide open until main is full
of water,

Equipment for the Filter Plant
Built into the design of SIMPLEX Equip-

ment is the experience of over twenty years

of an organization which has specialized in
WplucNastal Tre studying the requirements for such appa-
Indicates Records d Total-

|;:".ﬂ lut:n‘]ln?nmnr I."'?I‘uw, v:;'(h ratus-

any lype of venturi tube

oriflce or pitol tube; may also . . . . .
be used with weir or flume. The combination of this experience, with
Accurate over i wide range,
RIS 4 i its constant research work, and the general
policy of manufacturing only the best as-
. . Simplex Automatie Air
sures you in the selection of SIMPLEX *Release Valve
. h - d l Aulumnh!‘n\lr.\' .r:-lean-;; a“u-
equipment, these important details. DRUMEE (OF o Dineae

pendable, May be used in
combination with air and

The successful performance of thousands Vaculm vAIYe.
of installations are your added guarantee and

Safeguard. i 6

Why not insist on SIMPLEX?

—Be Safe—
e e o SiMplex Valve & Meter Co.
nations of Indioating, Record-
T T Measuring and Conirolling Equipment for Water,
Sewage, Power and Industrial Plants Simplex Filter Eate of Flow
Water Flow and Water Waste [nvestigations Adaptable to largo and small iter plants from
Hydraulic Specialties i Ehr s Chdite
Water Works Supply Co.
501 Howard Street 2326 East Eighth Street
SAN FRANCISCO LOS ANGELES

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

— _——— ——

When writing to Water Works SurrLy Coxpany, please mention Western Construction News
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“Unusual Water Pressures”’

JOMM C. PRITCHARD, Dinscros TmOUTION

oTmou secrion

LEONARD A DAY. WaTED Commrmsianes THOS. . SMINRER, §meien e Cmanas
W A FOLEY, Asey Emaemcsn

CITY OF ST. LOUIS
DEPARTMENT OF PUBLIC UTILITIES
WATER DIVISION
212 Cory Mals

July 27,1928,

Mr.Geo. MoEay, Jr.
o/o Leadite Co.
Land Pitle Rldg.
Philadelphia, Pa.

Dear Mr.McKay:-

Sometime in Pebruary I took a piece of 6" Class "C" pipe about
4 ft. long and capped the spigot end and ran this joint solid with
leadite, that is, there was no yarn used. The bell end was plugged
and run solid. It was my intention at this time to seec how much
pressure the cap and plug would withetand. I was eapecially inter-
ested in seeing if a oap put on in this way would have to be blooked
earefully to prevent blowing off.

The piece of 6" pipe had been in one of our buildinge and had
never had any water in the pipe until a Tew days before July lBth.
The Mueller Co. had a pressure gauge inm making their tests that was
calidbrated up to 1000 1lbs. and ] availed myself of this opportunity
to make the tests on the leadite Jjoints. I tapped the pipe and in-

stalled two (2) oorporation coocks, one to let in water and the other to
release the air., 7Then the pressure was applied. We ran the pressure
up to 1200f and both Joints held perfeoctly; we slowly inoreased the
pressure and when it had gotten between 1200 and 1300 1bs. the Joint
at the spigot end of the pipe developed a slight sweat. We ocontinued
boosting the pressure until it was approximately 1400 lbs. at which
time the end of the oap blew off; neither of the leadite Joints were
affeocted, and no leak developed in either Joint exoept for the slight
sweal mentioned above.

The opportunity mever presented itself for me to make this
test until July 18th at whioh time the Mueller Co. was making a dem—
opstration &t our Pipe Yard, on their copper service pipe.

This test was made in the presence of a muamber of looal Coud)
traotors and Engineers among them were~ Fred Luth, Mr.Puller and
Mr.Merkle of St.Louls and Mr.W.C.Heinrichs of the Mueller Co. of
Decatur, Ills. Mr.Heinrichs took some piotures of the pisce of
pipe which I will send you.

Hoping this may be of interest to you and with kindest

The pioneer self-caulking material for c. i. pipe.
Tested and used for over 30 years.
Saves at least 75%

WATER WORKS SUPPLY COMPANY g

501 Howard Street, San Francisco 2326 E. 8th St., Los Angeles
Water Works & Power Equipment Co., White Building, Seattle
THE LEADITE COMPANY—LAND TITLE BLDG., PHILADELPHIA, PA.

W hen writing to WaTex Works SurpLy Company, please mention Westiern Construction News
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DeLavaud Pipe
piled beside the
Carquinez
Bridge awaiting
installation.

and Foundry Co.,

The 20-inch
deLavaud pipe
line of the Cali-
fornia - Hawaiian
Sugar Refining
Co. crossing a
salt marsh.

To withstand vibration and

constant exposure——sturdy deLavaud Pipe

For fifteen miles, up hill and down dale, over
long stretches of marsh land and finally across
the famous Carquinez Bridge there runs this
20-inch deLavaud pipe line of the California-
Hawaiian Sugar Refining Company.

This installation is of special interest to water
engineers for two distinet reasons: first, because
of the conditions which the pipe was called upon
to withstand: second, because of the kind of
pipe specified. After thorough investigation,
deLavaud Pipe was chosen as the most efficient
from every standpoint. Here is another note-
worthy endorsement of the strength and dura-
bility of deLavaud centrifugally cast pipe.

DeLavaud Pipe is formed by pouring molten
iron into a rapidly revolving metal mold. Cen-

trifugal force holds the melted iron against the
sides of the mold and drives out impurities at
the center with a pressure many times greater
than gravity. The action of the metal mold also
brings about an extremely fine grained condi-
tion in the iron. All coarse particles are minute-
ly divided and evenly distributed. Exhaustive
tests have proved that deLavaud Pipe is at least
25% stronger than pit cast pipe.

DeLavaud Pipe is made in accordance with U.S.
Government specifications. We are also furnish-
ing this product in the various thicknesses and
weights shown in the specifications of the Amer-
ican Water Works Association and the American
Gas Association. The deLavaud Handbook gives
complete information. Write for a copy today

United States Pipe
Q Burlington, N.J.

When writing to Usirep Stares Pive ann Fouwory Co., please mention Western Construction News

Sales Offices: Philadelphia Cleveland mﬁ.m%ﬁ i wn Minneapolis San Francisco
New York Pittsburgh Buffalo e eamasn e e B“-mmgh.m Seattle Los Angeles
Chicago Kansas City
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SUPPLYING WAT
THROUGH FEDE

Augmenting Seattle’'s Water System
A Record Established!

They Said It Couldn't Be Completed by July

The new Lake Youngs source of supply was completed and ready for service fully eight weeks ahead
of schedule. This remarkable feat of engineering efficiency was accomplished despite the severe
winter' freeze-up and subsequent thaw, which materially handicapped installation.

This mammoth undertaking emphasizes in no uncertain way the ability of the Federal Pipe &
Tank Company to accomplish what to others appeared to be almost impossible. Herein lies the
advantage of dealing directly with the outstanding pipe concern of the country, equipped to handle
the biggest work of this character despite handicaps and obstacles and do it in record time.

The Line Is 10 1-2 Miles Long

78" (six feet, six inches) is the diameter of the huge Federal This pipe line and its connections, together wif
Continuous Stave Creosoted Pipe that insures Seattle an ade- 3,000 feet of tunnel, extends from the new dam ;
quate water supply. There is a maximum head of 160 feet. Landsburg, Washington, to Lake Youngs, whet
Staves are made of selected Douglas Fir and are 214 inches a portion or all the water may be discharged.
thick. Staves are creosoted by the 8-pound vacuum and pres-

sure process. Bands are 54 inch and 34 inch round steel. This by-pass—all wood pipe—also extends aroun
Ends of staves are jointed together with a special malleable Lake Youngs and discharges into pipe line leaq
joint, which prevents leakage and precludes injury from ing out of control works, permitting flow of wat
freezing. to be diverted directly into city mains or rese

voir. This is to insure cold water in warmey
summer weather. The new line will flow 100
000,000 gallons a day—half again as much as th
present supply.

Our Engineering Department is available at a
times to advise and counsel with you on yoy
water-carrying problems. No undertaking to
large—none too small to receive prompt, carefi

attention.
Hlustration shows a portion of new Everetl water supply line. This
line is full of difficult curves, contours and grades, but all obstacles
were successfully overcome with Federal Wood Pipe.
W hen writing to Feperat Pire & Taxk Comraxy, please mention Western Construction Netws
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FOR 2 CITIES
RAL WOOD PIPE!

Building and Banding
18" Federal Conlinu-
wus Stave Creosoted
Wood Pipe on Seal-
le’s new Lake Youngs
valer project. Note
wge size of pipe in
romparison with the
nan. Also how adapt-
tble this wood pipe is
in difficult curves and
conlours.

Everett to Have Adequate Supply —~

In adding to its present water system, Everett made ample provision not only for domestic use but

also to take care of commercial needs, especially pulp and paper mills, which are exceptionally
heavy water users.

..... - -~

The new construction, which is five and one-half miles by means of malleable joint, insuring against leakage
long, is part of the system from the Sultan River Basin or damage from freezing at joints. Creosoting is by
to the City of Everett. It will supply 50,000,000 gal- the 8-pound vacuum and pressure process.

lons of water daily. 3 . :
daily Despite the severe curves, both vertical and horizontal,

Federal Continuous Stave Creosoted Pipe, 52 inches in and the rough and rugged contours, the work was

diameter, to take care of a maximum head of 160 feet, completed fully two months ahead of schedule.

po et More than 75 men were employed regularly and all

Staves are of selected Douglas Fir 154 inches thick, materials except malleable iron were purchased and
banded with 54 inch round steel. Staves are jointed manufactured right here on the Pacific Coast.

ERAL PIPE

IPE & TANK COMPANY

332 24th AVENUEN. W, SEATTLE

W hen writing to Feoenar. Prer & Taxk Comrany, please mention Western Construction News
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1905-1930
TWENTY -FIVE YEARS OF CRAFTSMANSHIP &

“Commercial’

Check Valves

That
“CHECK AND DOUBLE CHECK”

(With Apologies to ““ Andy"’)

Standard Flanged
FITTINGS

Butterfly Valves

Extra Heavy Flanged
Check Valves FITTINGS
Special Flanged
Flap Valves P FlTTlNGSg
Gate Valves Casing Screwed
Special Valves by
Standard Sciewed
FITTINGS

See Our Exhibit at Water Works Convention,
‘Pasadena, Booth No. 30

s ]

Write for the Silver Anniversary ‘‘Commercial’’
Valve and Fitting Catalog Number 32, W hich Will
Be Off the Press Soon

Commercial Iron Works
OF LOS ANGELES

Main Office and Factory Branch Office and Warehouse
2424 Porter Street 561 Divisadero Street
(Near Ninth and Santa Fe Avenue) (At Junction With “H'’ Street)
LOS ANGELES, CALIFORNIA FRESNO, CALIFORNIA

— 1905-1930 - .

W hen writingto CoMm MERCTAL TRoN Works, please montion Western Construction News
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An Easy Way

to Protect Steel Pipe

PIPE DIP

HE MOKELUMNE AQUEDUCT of

the East Bay Municipal Utility Dis-
trict—ninety miles in length—is out-
standing among many Western waler
works projects assured of complete
protection against corrosion by HER-
MASTIC PIPE DIP. This coating is
easily and economically applied by the
hot dip method in the shop of the pipe
manufacturer. In fact, practically all
of the large steel pipe manufacturers
are equipped with dipping tanks filled
with Hermastic coating.

Take the easy way to insure against
corrosion and tuberculation with this
positive preventive known the world
over. Write our nearest office for

Dipping equipment in plant of Steel Tank & Pipe Co,, e 5 < o1 ati
San Francisco, used for coaling the 65 i, #teel mealn standard hl)ﬂklﬁ(}dthl‘lS, and

of the Mokelumne Aqueduel,

0. LA

INCLUDE THESE SPECIFICATIONS IN
YOUR PIPE ORDER

Wailes Dove-Hermiston Corporation
17 Battery Place, New York

345 VERMONT STREET 2164 ENTERPRISE ST.
SAN FRANCISCO LLOS ANGELES

When writing to WaiLes Dove-HErM1sTON CORPORATION, please mention Western Construction Netws
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Here is the last word in water line construction—Dresser
Couplings. Advanced engineering dictates their design.
Conformity to today’s high standards of speed, economy
and endurance requires their use. Join good plain-end
pipe with the right style, weight and size of Dresser Cou-
plings. Then you'll have modern, flexible, permanently
tight joints—without maintenance. Ask for new Catalog.

S. R. DRESSER MFG. COMPANY
BRADFORD - - PENNSYLVANIA

When writing to S. R. Dresser Mrc. Company, please mention Western Construction News
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Powerhouse and Penstocks waterproofed with INERTOL.

This hydro-electric development in the Bavarian
Alps, Germany, is completely protected with
INERTOL.

Hydraulic Engineers, the world over, are specifying
INERTOL for they know it not only waterproofs
but prevents corrosion and disintegration as well.

INERTOL COMPANY, Inc.

HEAD OFFICE WESTERN BRANCH
253 Broadway, New York 447 Sutter St., San Francisco

When writing to InertoL Company, Inc., please mention Western Construction News
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Chicago Pneumatic Compressors
are Powered by Hercules.

Hercules Engines equip leading makes of air compressors, hoists, cranes,
dredgers and shovels—locomotives, trucks and industrial tractors. More
than three hundred important manufacturers of heavy-duty machinery and
commercial vehicles have standardized on Hercules Power—and their number
is constantly growing. A complete line—Fours and Sixes ranging in size
‘from 15 to 175 h-orsepnwar+meets a wide variety of requirements.

HERCULES MOTORS CORPORATION, CANTON, OHIO, U.S.A.
Eastern Branch: New York, N. Y. Mid-Continent Branch: Tulsa, Okla.
West Coast Branch: San Francisco, Cal.

Distributors: Smith-Booth-Usher Co., Los Angeles, Cal.; Edward R. Bacon, San Francisco, Cal.; F. C. Richmond Machinery
Co., Salt Lake City, Utah; Waorthington Machinery Corp. of Oklahoma, Tulsa, Okla,; Norvell-Wilder Supply Co.,
Beaumont, Texas; Bovaird & Co., Bradferd, Pa. European Distributor: Automotive Products Co., London, Berlin, Vienna.

When writing to HErcurLes Morors CorPoraTION, please mention Western Construction News

B —
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BRANCHES:

OAKLAND, SACRAMENTO,
RENO, FRESNO,
HONOLULU

IV hen weriting to Epwarp R, Bacox Co., please mention Western Constricction News
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Ample Power
Correctly Applied
for the Toughest Digging

HE Cleveland Baby Digger is more than amply
Tpowered for any imaginable work which a trench-

ing machine might be expected to do. It is equipped
with a 4-cylinder engine developing 3114 H.P. at
90 r.p.m. This power is transmitted with maximum
efficiency through a type of design and construction
that is unparalleled in the excavating field.

Set the Baby Digger down on any of your jobs and
watch its performance. See how its wheel-type dig-
ging mechanism and wide range of speed maintain
consistently high daily footage. Note how the absence
of excess tonnage enables it to traverse soft ground.
See how its compact design enables it to work in nar-
row, confined areas.

Note that loaded or unloaded in less than five min-
utes on its own specially built trailer, it travels at
truck speed to the next location.

Compact, powerful, sturdy and fast, the Cleveland
Baby Digger is a thoroughly practical, extremely
adaptable, efficient trencher whose economies you can
not afford to be without. Write today for full infor-
mation and details.

-@

e CLEVELAND TRENCHER COMPANY

““Pioneers of the Small Trencher”’
20100 St. Clair Avenue, Cleveland, Ohio, U. S. A.

Distributed by
EDWARD R. BACON CO.

FRANK T. HICKEY CO.

Trie CLEVELAND BABY DIGGER

WESTERN CONSTRUCTION NEWS

San Francisco, Calif.
Los Angeles, Calif,
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SeSERE
Mr. Contractor!

Do you know that the MASTER
SCRAPER loads on a turn as easily as it
does on a straight pull?

And has it ever occurred to you how
many hard-earned DOLLARS you are
losing whenever you work tractor scrapers
that you cannot load on the turn?

FULL Loads Are PAY Loads

The MASTER will load on a turn, and
YOU are LOSING hard-earned DOL-
LLARS every day you move dirt without
one.

Why not throw away those old, obso-
lete scrapers, TODAY, NOW, and get
yourself a MASTER?

The MASTER Rotary Scraper will cut
and skip, underspill, finish grade and level.
Manual load control or Automatic.

“It moves the Earth”

Simple Design ~ Rugged Construction
Easy Operation
Sold in Northern and Central California by:
EDWARD R. BACON CO.

FoLsoM AT SEVENTEENTH STREET
San Francisco, CALIF.

M anufactured by:
MASTER EQUIPMENT COMPANY

Box 517, FLoRENCE BRANCH
Los ANGELES, CALIF.

W estern Representatives:

CROOK COMPANY..omeeeeeeeeeeeeeeene Los Angeles, Calif.
Cousins Tractor Co........................Hanford, Calif.
BarTH & SHEPHERD.......................Marysville, Calif.
JERRY CALDWELL Co.....coooeoooeeoo......Seattle, Wash.
Luke & LIVINGSTON...................Santa Maria, Calif.
PETRIE TRACTOR & EQUIipMENT Co...Missoula, Mont.
HALL PERRY MCHY. €O i Butte, Mont.
Ros'rt T. Twepr Co........................Cheyenne, Wyo.

“It's MASTER Equipment, it MUST Be Betier™

When writing advertisers please mention Western Construction News.
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INDEPENDENT
ALL- CABLE.
CROWD

INDEPENDENT
HOIST

v ———
STEER INDEPENDENT +——— INDEPENDENT

- OF SWING 2 SPEED TRAVEL

Operating advantage is always with the
shovel or crane that has Independent

Motions!

DISTRIBUTED BY
THE

Folsom at 17th St.

BRANCHES AT

OAKLAND - FRESNO
HONOLULU - RENO

EDWARD R. BACON CO.

SAN FRANCISCO, CAL.

SACRAMENTO - SAN JOSE

Every operating motion on Byers
shovels and cranes is independent

of every other motion!

THE BYERS MACHINE CO.
RAVENNA, OHIO
Sales and Service Throughout the Country

BYERS

A Complete line of Shovels, Cranes, Draglines, Trenchers, Skimmers

When writing to Tre Bvers Macuine Co., please mention Western Construction News




WESTERN CONSTRUCTION NEWS Ocroser 25, 1930

Material Handling Equipment |

A model for every type of industrial and con-
L tractor use. The new gravel car unloader
successfully works beneath all drop bottom

cars without a pit for the unloader or con- ~
» veyor. Write for literature describing the
model best suited to your requirements. ’

— ——

Northern Conveyor & Mtg. Co.

Janesville, Wisconsin

—_—— — —_— e —

When writing to Norraery Comvevor & Mra. Co., please mention Western Construction News
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J o don many thmqs
Welllsi)aluable'

You’ll like a Huber because of its all-round ability to do all

es of road work. It takes the place of a number of dif-
ferent pieces of equipment — and does the work efficiently and
economically! A Huber with sprinkling attachment is ideal for
rolling hot asphalt—with scarifier it tears up old roads and
streets to any accurate depth —with grader blade it levels off old
roads in a hurry—many operations with one machine. Made in
sizes from 5 to 15 tons.

Write for the New HUBER Roller Catalog

EDWARD R. BACON'COMPANY
17th and Fols om ts.,an Francisco Phone HEmlock 3‘700

When writing to Tue Huser Mrc. Co., please mention Western Construction News




Mr. Engineer

and

Contractor
ARE YOU FAMILIAR

with the “uniformity,” both as to the DEN-
SITY and THICKNESS, that it is possible
to lay either MACADAM or ASPHALTIC
CONCRETE pavement with this NEW
BURCH SPREADER “PACIFIC DESIGN?"

DO YOU KNOW THAT WE
CAN FURNISH

an Automatic Adjustment on the Strike-off
Blade for the placing of the LEVELING
Course over the old existing pavement?

Exclusive “Pacific Design”

Features

Spreads 7-8-9 or 10 feet wide, from 34 to 12
inches thick. Adjustable END WINGS
double spreads, when joining material pre-
viously laid.

Entirely supported on ROLLERS mounted
on Roller Bearings. No shoes to drag through
the material being placed.
Manufactured by
THE BURCH CORPORATION
CRESTLINE, OHIO

Western Distributors:

EDW. R. BACON COMPANY
SAN FRANCISCO

GARLINGHOUSE BROS.
LOS ANGELES

HOWARD-COOPER CORP.
PORTLAND and SEATTLE
Factory Representative:

R. P. LANE
PHOENIX, ARIZ,

M. M. BUTLER

2044 Santa Fe Avenue, Los Angeles
Telephone JEfferson 5291

36 WESTERN CONSTRUCTION NEWS
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America’s
Favorite

7S Mixer

Jaeger’s IMPROVED End
Discharge TRAILER ....

SPRING HUNG CHASSIS

Speed King requires onlv about 6 ft. of street space.
Charges in 5 seconds (Jaeger pat’d Skip Shaker), dis-
charges stickiest concrete in 7-10 seconds. Real
speed! You get all advantages of a trailer and side
discharge outfit plus advantages of an end discharge.
All-steel light weight construction, springs, oversize
axle and roller bearing dual tire wheels take care of
it on any roads. Traction sheave and niggerhead
standard equipment. Get our catalog and prices.
You'll see why it outsells all others.

Jaeger offers all
sizes, types of

Carried in stock by

|
Edward R. Bacon Co., San Francisco :
Smith Booth Usher Co., Los Angeles I
The C. H. Jones Co., Salt Lake City |
Clyde Equipment Co., Portland—Seattle ’
General Machinery Co., Spokane |
Neil B. McGinnis, Phoenix, Ariz. !

|

W hen writing advertisers please mention Western Constriction News.
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TIME AND LABOR SAVING

CONTRACTORS
EQUIPMENT

Write to--- BLAW-KNOX COMPANY
Descriptive literature on any or all items e . R
OF B LAW- KN Ox CO N TRACTO RS Folsom at Se‘;ento:nth Stree-: 16th Street and Santa Fe :
. San Francisco Avenue, Los Angeles
EQUIPMENT will be sent to you. LA SRS oL
348 Hawthorne Avenue 1032 Sixth Avenue
Portland, Ore. Seattle, Wash.

When writing to BLaw-Knox Comrpany, please mention Western Construction News
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YES SIR...

On the tough jobs » » where the going is rough ana
rocky, ATECO Hydraulic Bulldozers take punish-
ment and like it. The cast steel, electrically welded
construction easily withstands the maximum power

of the tractor, and the huge bowl means big yardages.
The ATECO Hydraulic One-Man Con-

trol instantly sets the bowl at any height
to push a capacity load or spread and
compact the earth in layers of any re-

uired thickness.
The framework does not interfere with ol
the accessibility of the engine and no <%

DIRT MOVERS SCARIFIERS

CONSTRUCTION NEWS

S ?g OAKLAND, CALIF.

BULLDOZERS

Ocrtorer 25, 1930

& _4 B

part of the Bulldozer extends at the rear. The drawbar
is always in the clear and the tractor instantly avail-
able for other work. If necessary, the side arms and
bowl are quickly detached by withdrawing four pins.
By means of the special valve, other ATECO Equip-

ment can be operated along with the Bulldozer by
the.One Pump and One-Man Control.

AMERICAN TRACTOR
EQUIPMENT CO.

PEORIA, ILL.

Sold Throughout The World
By “CATERPILLAR" Dealers.

TAMPING ROLLERS COMBINATIONS

When writing to AxericaN Tracror EquirmenT CoMpaNy, please mention Western Construction News
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Center Shaft

WEST COAST OFFICES
L. M. Railsback
4880 Alhambra Avenue
Los Angeles
A. L. Young Mchy. Co.
26-28 Fremont Street
San Francisco
Western Road Mchy. Co.
315 Belmont Street
Portland
Tyee Mchy. Co., Ltd.
Vancouver, B. C
Neil B. McGinnis
Phoenix, Ariz,

Center Pin Swing Shaft

urdy Constructionis
Assurance of Long Life

The center shatt, center pin and swing shaft—
three vitally important units of any shovel,
dragline or crane are made larger in the LIMA
“101” than on any other machine of similar
capacity. This sturdy construction and simplic-

ity of design is just another assurance of longer
liza and low maintenance which is characteris-
tic of all LIMA “101” Shovels, Draglines,
Cranes and Drag Shovels. Werite for Bulletin
No. 301.

Pacific Coast Office

JYewmote  THE OHIO POWER SHOVEL CO., LIMA, OHIO 1712 Fix Avenue Sow

Chicago Division Lima Locomotive Works Incorporated

Seattle

312

LIMAIOI

When writing to Tue Owio Power Suwover Co., please mention Western Construction News
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Come to Booth No 67

Eleventh Annual
Convention

California Section

American Water
Works Association

The Huntington

Pasadena
October 29 to November 1
HE EMPIRE is an Oscil-
Where <, bl agn
GEORGE BAILEY
FRED WEBSTER o e
SIDNEY SMALL . TS
JOHN HOSIER
CHARLIE BERGMAN m

will be, as usual,
““always at your service’’

NATIONAL METER COMPANY

SINCE 1870

Manufacturers of Empire, Crown, Nash, Empire Compound,
Gem, and Premier Water Meters

1048 Folsom Street 2309-11 East 8th Street
SAN FRANCISCO LOS ANGELES

W hen writing to NationaL MeTeR CoMPaNY, please mention Western Construction News
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SEWAGE TREATMENT ....
for the city of moderate size

WESTERN CONSTRUCTION NEWS 41

L

Sewage treatment plants at Lake City, Fla.,

(upper left); Tucson, Ariz., (upper right);

Aurora, Colo., (lower left); Sedalia, Mo.,
(lower right)

Dorr-equipped separate sludge
digestion plants are often used...

Dorr-equipped separate sludge digestion plants, combining
efficiency with economy, are especially suited to the needs of
smaller cities. Such plants present an attractive appearance and
construction costs are reasonable. In operation they are odorless
and efficient. The gas from the sludge in the Dorr Digester is
collected and burned. This provides heat around the plant as
well as maintaining proper temperature for digestion inside the
Digester. .

We will be glad to furnish consulting engineers and municipal
officials with full information on the operation of separate sludge
digestion plantsin various parts of the country. Write to our nearest
office.

Of course Dorr-equipped separate
sludge digestion plants are also
applicable to larger cities. Toledo,
0., Grand Rapids, Mich., and Erie,
Pa., are among the cities which are
now installing plants of this type.

I_/\"T
~DORRCOS
B e

Bulletin 6001

DENVER, COLO. LONDON

1009 17th Street L AL';C 30‘: Com y;y, Ltga

CHICAGO, ILL. Sy e
333 North Michigan Avenue

LOS ANGELES, CAL.

108 West 6th Street

EN G l N EE R s Dorr GesEEE:l!r:& m. b. H.

Kielganstr, 1 W, 62

WILKES-BARRE, PA. 247 PARK AVENUE NEW YORK CITY
Miners Bank Building R Snclet:ggl]f et Cie
e INVESTIGATION — TESTS  DESIGN  EQUIPMENT — shedfisine.
andler Building
— JOHANNESBURG, S. A.
TORONTO, ONT. MELBOURNE, AUSTRALIA TOKYO, JAPAN E. L. Bateman
330 Bay St. Crossle & Duff Pty., Ltd., 360 Collins Street Andrews & George Co., Inc., Central P. O. Box F-23 Locarno House

W hen writing to Tue Dorr CoMmrany, please mention Western Construction News




42 WESTERN CONSTRUCTION NEWS Ocrozser 25, 1930

Stadium of University of California ot Berkeley—refinished with Pabco Paints

A quarter of a million

square feet of HE “massed attack” of the huge crowds

that attend U. C. games and the persistent
year 'round ravages of the elements are enough to
put any paint to the severest test. In refinishing the

MULTIPLE huge stadium at Berkeley, Pabco Paints are being
used throughout the structure to give maximum
PROTECTION

protection at minimum cost. {

Pabco Multi-Service Paints cost less than other high
grade paints, and since they can be used for inside
or outside work and for any paintable surface —
wood, metal, stucco, brick, concrete — they greatly
simplify the painting problem.

The paint specialists of our engineering depart-
ment are always at your service — without expense
or obligation.

THE PARAFFINE COMPANIES, INC.

LOS ANGELES : OAKLAND : SAN FRANCISCO - PORTLAND - SEATTLE . KANSAS CITY « SOMERVILLE, N. I.
NEW YORK CITY - LONDON, ENGLAND - SYDNEY, AUSTRALIA

Manufacturers of Pab-Cote, Pabco Multi-Service Paints, Varnishes, Lacquers and Enamels, Pabco Waterproofing Paints and

Compounds, Mastipave, Pabco 10, 15 and 20 Year Roofs, Malthoid Membrane Dampcourse, Pabcobond and Other Products.
PA-068

PABCO Multi-Service PAINTS

W hen writing to Tue Pararrine CompPANIES, INC., please mention Western Construction News
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A
Cordial Welcome Awaits
You at

EXHIBIT 15

AW.W.A. CONVENTION
PASADENA

l

UNIVERSAL

CAST IRON PIPE

No lead, no pouring, no bell holes to dig . . .Wrenches the only tools!

|

THE CENTRAL FOUNDRY COMPANY

General Offices: NEW YORK
E. A. KEITHLEY, Representative

Sales Office and Warehouse
100 POTRERO AVENUE - g SAN FRANCISCO

43
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TRAFFIC SPEEDS
70 to 90 feet per second

DEMAND THIS NON-SKID PAVEMENT THAT’S SAFE!

YOU’LL hold the pace of fast traffic—use more of your car’s speed
and the horsepower you've paid for —sAFELY—on Non-Skid As-

phaltic Concrete highways.

Rain or shine — your tires will grip the tiny indentations fur-
nished by stone chips pressed into the surface to make Non-Skid
Asphaltic Concrete—yet it’s a smooth pavement and built to last.

Scores of Western highways— some of them practically repair-
free after 10 years of service— prove Asphaltic Concrete’s dura-
bility with minimum maintenance.

Before you pave—figure first cost and last cost on your pavement.
Investigate Asphaltic Concrete. STANDARD OIL COMPANY OF CALIFORNIA

dsp/zal lic CONCRETE 32usem

When writing to STANDARD O1L CoMPANY OF CALIFORNIA, please mention Western Construction News
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getting from one job to another if you
have a Gardner-Denver Truck Mounted
Portable Air Compressor. Many con-
tractors find they can save the cost of
an extra compressor by using our truck
mounted units for their small jobs. We
' can supply our portable compressors in
six other styles of mounting to suit any
job. We also supply rock drills and in-

dustrial tools for all purposes. Write for
bulletin or better still let our local represent-
ative explain our latest products for reducing
demolition and construction costs. + +

GARDNER-DENVER COMPANY

QUINCY, ILL. DENVER, COLO.
Sales Offices Throughout the World

R-DENVER

W hen writing to Garoner-DEnveR Comrany, please mention Western Construction News
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SPEARWELL
EMULSE PATCHER

is designed for Emulsified Oils or Asphalts
and is particularly useful for

City Street and County Highway

Maintenance

THE SPEARWELL IS COMPLETELY AIR OPERATED
INCLUDES the LATEST AIR ATOMIZING or JETTING NOZZLE

Showing the 3 Barrel,2 Wheel Tailer Size.
Another type is the 350 gallon, 4 Wheel Trailer

Spears-Wells Machinery Company, Inc.

Manufacturers and Distributors of

ROAD CONSTRUCTION AND MAINTENANCE EQUIPMENT

1832 W. 9th Street OAKLAND HOlliday 4100

W hen writing to Speans-Werrs Macminery CoMPany, INC., please mention Western Construction News
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In the city—"Jackhamer” drills, pneumatic diggers, and
other tools are frequently mecessary after the Paving
Breaker has cut a trench through the concrete paving.

Left—"Jackhamers” at work in a trench through rock.

Modern Trench Work
Requires the Services of Portable Compressor Outfits

There is one certain way to genuine economies in
trench and rock work. An Ingersoll-Rand portable
and an outfit of pneumatic tools will prove, in a
few days’ time, that they effectively reduce costs,
just as they have done in thousands of cases during
the last 18 years.

Whether your job takes you through the heart
of the city or through the open country, there is

an I'R portable compressor outfit that will speed
up the job at every turn.

Eight sizes of portables, nine “Jackhamers,” and
a complete line of blacksmith accessories are but a
few of the labor-saving devices which make
trench work easier and more profitable. Ask
for descriptive bulletins on our latest portable
compressors and rock drilling equipment.

INGERSOLL-RAND COMPANY

Branches or distributors in principal cities the world over

San Francisco,lCalif.

Los Angeles, Calif.

Ingersoll-Ra d

New York, N. Y.
Seattle, Wash.

When writing to IncersoLr-Raxo Co., please mention Western Construction News
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25 YEARS..
STILL PERFECT

v
. i

We don't know how long

..‘

a Gilmore Road Qil sur-

faced street will last. We
have been building them

for only 25 years.

. Photograph of North
In 1904 North Baldwin Baldwin Ave. .. Sierra

Madre, California...
25 years after surfacing
was completed.

Avenue in Sierra Madre
was surfaced with Gilmore
Road Qil. Today this street

surface is as sound and 4

ey smooth as when first com-

Another drive in Sierra

o el pleted. Maintenance has
surfaced with Gilmore

Roadomite Road Qil. been I'\II

Qil Company, Lid., 2423
East 28th St, Los Angeles. 4

ocadamile
. ASPHALTIC ROAD OIL

W hen writing to GiLmore Q1L Company, please mention Western Construction News
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These Shovels GREW UP

with Diesel Power

co

ol

Diesel Shovels
. 2 — a record of continuous
Only actual service reveals the world of difference be- . Za
h dinary excavator with a Diesel engine and e
tween the e " & development
Bucyrus-Erie Diesel-powered machines.

If you have discovered the advantages of this low-cost First to build a Diesel ex-
power — less and cheaper fuel, steadier digging, simpler cavator in 1922 —Bucyrus-
operation, full power 15 seconds after starting — you’ll Erie is far in the lead today
be doubly sold when you see how Bucyrus-Erie has har- with over 40,000 Diesel
nessed this power. horse power in actual

Here are machines which have grown up with the service.

Diesel engine. Each model is built around a Bucyrus-Erie

Atlas Diesel engine of most advanced design. Sturdy
mounting, specially designed machinery, heavy-duty
clutches and brakes, unit steel construction — countless
developments are applied to bring out to the fullest the
advantages of the Diesel power plant.

Investigate these seasoned Diesels. We’ll send full
facts on request.

Bucyrus-Erie makes 1%, 34, 1, 114, 134, and larger
Diesel-powered shovels, cranes and draglines. Representatives throughout the U. S. A. Offices
or distributors in all principal countries.
BUCYRUS-ERIE COMPANY, General Offices: South Milwaukee, Wis. Plants: Branch Offices: Boston, New York, Philadel-
South Milwaukee, Wis.; Erie, Pa.; Evansville, Ind. West Coast Branch A-196=10-25-30 WCN phia, Atlanta, Birmingham,
Office: Bucyrus-Erie Co., 989 Folsom St., San Francisco. Clyde (e Pittsburgh, Buffalo, Detroit,
Equipment Company, Portland, Ore.; Seattle, Wash. Conerete Ma- Chicago, St. Louis, Dallas,
chinery & Supply Company, Los Angeles, Calif. San Francisco.

W hen writing to Bucyrus-Er1e CoMPANY, please mention W estern Construction News
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OU can dig much harder material
with the new WILLIAMS“Cham-
pion’’ than with any other bucket, and
save dynamite, because
The dynamite’s in the bucket.
The new WILLIAMS “Champion’’
is definitely guaranteed to outdig any
other bucket built.

21 Improvements
give the new WIL-
LIAMS “Champion”
unequalled digging
power and speed.

G. H. WILLIAMS
COMPANY

606 Haybarger Lane, ERIE, PA.

Make any tests you want,
on your own work. A real
Champion welcomes com-

Branch Offices
New York, Pittsburgh, Chicago

- Western Agents:
San Francisco, California, Kratz & McClelland
Los Angeles, California, Concrete Machinery & Supply Co.
Portland. Oregon, Loggers & Contractors Machinery Co.
Seattle, Washington, A. H. Cox & Co.
Spokane, Washington, Construction Equipment Co.

WILLIAMS.

W hen twriting to G. H. WiLrLiams CoMPANY, please mention Western Construction News
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Another Certified Performance Survey Made by Independent Cost Engineers

One of two tractors oper-
ated by the P. B. Brown
Excavating Company,
Hazelton, Pa. ‘hese
tractors for two years
have given low cost per-
Jormance over jagged
rocks, through deep pit
mud and with grades
up to 37 per cent.

10 EVERY EXCAVATING CONTRACTOR

A. C. Nielsen Company, Independent Cost Engineers, gives these
facts after a survey of the strip mine operation of the P. B. Brown Hauls Pay Load As It Makes

Excavating Company. “Its Own Road

Fact I. Two Linn tractors have moved all the coal from shovel to

chute for the operators of a strip mine near Hazelton, Pa., since Sep-
tember 1928.

Fact 2. Pay loads averaged from 514 to 74 tons under ali conditions.

Patented Flexible Traction that
grips any surface under all weath-
er conditions.

Tremendons huulinguﬁmwer—ll)ﬂ
horsepower to take full advantage
of Linn Traction.

Fact 3. No time lost for repairs of any kind during the first years of

e Tenton capacity onits own chassis.

Fact 4. Hauling costs per ton ranged from .110 on rock and mud

bottoms to .243 in three feet of mu Extra traction and power for ad-

ditional tow loads.
Tractors work in such close quarters that often the trip % to % mile
one way has to be made in reverse. The Linn 4-speed reverse permits
speeds of from one to six and three-quarters M.P.H. We shall be glad
to send complete copy of this independent survey and other interesting
data on request.

LINN MANUFACTURING CORPORATION

Easy on men—steers like a truck.

TFour speeds forward with four
speeds reverse optional.

CULLhW N -

Division of LAFRANCE-REPUBLIC Corporation e Patant No. 170,691
-~ aten o, 1,621,
Manufacturers of American La-France Trucks, Linn Tractors, Republie Trucks 1*::{::: 'N“:_- ;:m.’g':é
Factories: Alma, Mich. « Morris, New York - 1 5’&"‘:';‘[,:::.-’“‘ 7‘2:}‘\]9;’:_
Represented in: 3EFUBLID/
New York City Boston Philadelphia Chicago Tulsa, Okla. Salt Lake City  San Francisco R
Skowhegan, Maine  Charlotte, N. C. Pittsburgh St. Louis Omaha, Nebr. Denver Portland, Ore.
New Huven, Conn. Memphis, Tenn. Luuinviﬁe. Ky. Kansas City, Mo,  Sioux Falls, S. D, Jerome, Ariz.  Spokane
Baltimore Johnson City, Tenn.  Detroit Little Rock, Ark.  St. Paul, Minn. Los Angeles

105 direct distributors located throughout the United States and 49 distributors located in 30 foreign countries
Cuanadian Linn Distributors: Mussens Limited, Montreal

When twriting to LINN MANUFACTURING CORPORATION, please mention Western Construction News
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gt IYlississippi

{at Mlnne_a;pb i§ v ¥ >
+64:000-cu.yds.to be
tigd”in 8 months.

Work is progressing rapidly on the new lock on the Mississippi
River which will extend navigation up to the docks of Minne-.
apolis, Minn. The Northern States Contracting Company is
shown here using two Ransome 56-S Mixers in building the
lock, which will be 500 . long and 56 ft. in height,

The work is to be completed in 8 months, and there will be
64,000 cubic yards of concrete in the walls.

The concrete mixing plant, located on the river bank, con-
sists of two 250-ton steel bins and underneath each bin is a
56-S Ransome Standard Building Mixer. Bulk cement, stored in
a wood bin projecting above the mixing plant, is being used.

RANSOME BIG MIXERS FOR BIG CONSTRUCTION JOB.

Bulletin No. 122 tells about Ransome Big Mixers.

oncrete Machinery Company
1850 — Service for 80 Years — 1930

. s New’Jersey
QU SRR S ——t ] e 5 SN s SNt B e S e P s S
STAR MACHINERY CO. McCRAKENn-KIFLEY CO. KRATZ & McCLELLAND, INC. THE CROOK CO.
Seattle, Wash. Portland, Ore. San Francisco, Calif, Los Angeles, Calif,

W hen writing to Raxsoume ConcreTE MacHINERY CoMPaNY, please mention Western Construction News
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You Ml ht As Weﬂ
Take A Rm/ Load

WITH

‘CATERpIIAR

TRACTOR
POWER and TRACTION

&X2

WestCoastTractor Company

1175 Howard Street, San Francisco

“ATECO” DIRT MOVERS g KILLEFER IMPLEMENTS
MASTER BACKFILLERS
WILLAMETTE-ERSTED HOISTS

3

When writing to West Coast Tracror Co., please mention Western Construction News
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SALT GLAZED LINER TILE

For the City of Los Angeles North Outfall Sewer, Section 34A, Gladding,
McBean & Co. are furnishing 174,566 lineal feet of vitrified salt glazed liner
tile, as illustrated above. Section 34A is approximately 13,591 lineal feet in
length and is composed of the following cross sections, consisting of 5,833 lin.
ft. of 57” pipe section, 5,331 lin. ft. of 51” pipe section and 2,427 lin. ft. of 39"
pipe section. This work is being done by the contracting firm of Dalmatin &
Nikcevich under the supervision of the City of Los Angeles Engineering

Department, Mr. J. J. Jessup, City Engineer.

Gladding, McBean & Co.

San Francisco Qakland Seattle
Los Angeles Portland Spokane

TN S

W hen writing to GLappine McBean & Co., please mention Western Construction News
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‘Tlnirly . Ago Toclay. s

ggiN OCTOBER 30th, 1900, American-Hawaiian
turned from sail 1o steam. On that day the S. S.
I AMERICAN sailed from New York for San
\| Francisco via the Strais of Magellan, to inaugu-
= B rate the Companys steamer service. She was
commanc]ecl by Captain George McDonald, and one of her offi-
cers was Captain Felix Riesenberg whose "Rough Log ‘makes such
fascinating reading in the “Nautical Gazette.” Her 8500 tons of
general cargo for San Francisco, Seattle and Honolulu, included
.as Capiam Riesenberg put it..."everything necessary for the
begmnmg of a decent civilization on some distant barren shore.”

George Dearborn was American-Hawaiian's first President;
Capiain W. D. Bummham, Manager; H. E. D. Jackson, Traffic
Manager: and Bernard Mills, now Superiniending Engineer, was
assistant to V. F. Lassoe who was its first superiniending engineer.

The AMERICAN was quickly followed into service by the
CALIFORNIAN, HAWAIAN, OREGONIAN, ALASKAN, NEBRASKAN.
NEVEDAN. TEXAN and ARZONAN. so that by 1903 the Com-

pany had nine steamers in the trade.

The three decades of the Twentieth Ceniury have wrought
world and national changes too many and varied to state. But,
except for the period of the World War, down through all the
intervening years [rom that October day in 1000; the vessels
of American-Hawaiian have never ceased 1o p]y the waters of
the Atlantic and the Pacific i Erst through the Straits of Magellan
and finally through the Panama Canal...serving the commerce
of our two great coasts with steadily increasing frequency, and
shriving alvays to uphold the highest standards and traditions of
the American Merchant Marine.

AMERICAN-HAWAIIAN
STEAMSHIP COMPANY

Superior Coast-to-Coasi Service

W hen writing to AMERICAN-HAWAIIAN STEAMSHIP COMPANY, please mention W estern Construation News
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HAT your Water Works should
produce maximum water revenue,
Neptune pioneering produced the

First Frost-Proof Meter

First Snap Joint Disk Chamber Con-
struction

First Anti-Friction Thrust Roller
Bearing Disk

MBOL First Heat-Proof Removable Rubber
SUSTAINED Bushings in the Register and Gear
ccufﬁAcv Train

First Successful Oil-Enclosed Gear
Train

First Portable Test Meter

First Compound Meter

First Fire Service Meter officially
approved by the Underwriters’
Laboratories, Inc.,—

/ :.I .
/ % TRIDENT PROTECTUS
7 And Neptune will continue to pioneer in every
/// wndrthwhiie deve]opnll:cnt in water meter desigﬁ
7 7 and construction. uture advertisements wi
% 7777 //////ﬁ discuss above parts in detail. |

Pioneers in Meter Progress-—Yesterday, TODAY, Tomorrow

NEPTUNE METER COMPANY |

THOMSON METER CORPORATION

50 East 42nd Street New York City
Neptune Meter Co., Ltd., Toronto, Ontario

Pacific Coast Branches:

San Francisco: 320 Market Street
I.os ANgeLEs: 701 East Third Street PorrranD: 525 Johnson Street

“CASH REGISTERS OF THE WATER WORKS FIELD”

1

& LAMBERT METERS

OVER 54 MILLION MADE AND SOLD THE WORLD OVER

When writing to Neprune Merer Comprany, Lro., please mention Western Construction News
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2% California Section, American Water Works Association =<

ool

As waler is rapidly becom-
ing the most priceless of
commodities in the Far
West, it is but natural that
the conservation, distribu-
tion, and use of waler
should be the most import-
ant if not the major indus-
try. Therefore, the Ameri-
can Water Works Associa-
tion is yearly attracting
more interest and recogni-
tion. The Eleventh Annual
Convention of the Califor-
nia Section at Pasadena,
October 29 to November 1,
should set a record for at-

Cuas. S. OLMSTED tendance and achievement. Wwnm. W. HurLpuT
Superintendent, Monterey County Water = Engineer, Distribution and Operation,
Works, and President, California " Bureau of Water Works and Supply,
Section, American Water Works Los Angeles, and Vice-President,
Association California Section

Wwum. F. GoBLE Geo. W. TrRAUGER

Superintendent of the San Lours L. FARRELL Superintendent, Lindsay-
Gabriel Valley Water Co., Superintendent, Construction and Opera- Strathmore Irrigation Iis-
and Member Executive tion. FEast Bay Municital Tltility trict, and .’\;h’mhf'r I:T.m-:;-
Committee, California District. Oakland. and Secretary- tive Committee, California

Section Treasurer of California Section Section
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Probably in April, 1931, the Metropolitan Water
District of Southern California will hold an election to
authorize the issuance of about $225,000,000 in bonds

for the construction of an aqueduct

Colorado River- {rom the Colorado river to Los An-

Los Angeles geles and environs. About the first
Aqueduct oi November, 1930, the engineering

board of review of this district will
select one of four routes which have been most care-
fully surveyed and analyzed and which are briefly
described by F. E. Weymouth elsewhere in this issue.
The routes vary in length from 200 to 300 miles, some
with tunnels 80 to 100 miles long, and with diversion
dams from 700 to 900 ft. high. All the routes cross
rough desert terrain, with earthquake faults, and deep
detritus basins filled with water.

This aqueduct project is almost staggering in its
size and obstacles to overcome, but it must and will
be built in order that the world-record growth of
Southern California may not be retarded.

The construction of the Colorado river-Los Angeles
aqueduct together with the Hoover dam and the All-
American canal represents a total expenditure of $400,-
000,000 over a period of six years, which will do much
to stabilize engineering construction in the Far West.

Probably before these projects are well under way,
the proposed water conservation program for Northern
and Central California will be started, and also the
Columbia river development in Washington—both
projects of equal or greater magnitude.

Certainly engineering construction in the Far West
has a promising future.

Unquestionably, the greatest forward step in the art
and progress of sewage purification and disposal is the
reclamation of sewage for the replenishment of under-
ground water supplies, as is be-
ing successfully undertaken by
the Bureau of Water Works
and Supply, Department of
Water and Power, city of Los Angeles.

In the September 25th issue, we published a pre-
liminary article on this project, by Carl Wilson, out-
lining the unusually comprehensive program of water
reclamation studies which the Bureau has started. In
the current issue, we are most fortunate in being able
to publish a detailed description by R. F. Goudey of
the experimental sewage treatment plant, where within
a span of 80 feet raw sewage is converted into spark-
ling clear, palatable drinking water. This water was
recently drunk and relished by 150 visiting members
of the California Sewage Works Association and the
League of California Municipalities.

The viewpoint of everyone of these engineers and
city officials was thereupon changed, and hereafter
they will look upon sewage purification in the light of
water conservation instead of sanitation. Thus, more
progress will be made in the next few years than could
be accomplished from the sanitary angle alone.

Also, another economic angle was brought forcibly
forward at the convention of these aforementioned as-
sociations, which should be another incentive for sew-
age and trade waste reclamation—{ertilizer. The man-

Sewage Reclamation
Forward, MARCH!

WESTERN CONSTRUCTION

NEWS Ocroser 25, 1930
ufacturers and distributors of fertilizer in Southern
California, who are buying both dried and moist sludge
from several sewage treatment plants, and reselling
the same as fertilizer to orchardists and also garden-
ers who find it of great value, pointed out the urgency
for reclaiming this sewage residue as a means of
making up the rapidly growing deficiency in fertilizer.

Now that we have two economic necessities for sew-
age and trade waste reclamation, progress in the art
will be accelerated and, furthermore, it will be looked
upon with less repugnance and not be relegated to
‘out of sight, out of mind’.

We no sooner pride ourselves on our great achieve-
ment of eradicating water-borne typhoid by the puri-
fication and safeguarding of our water supplies, than
some new, unlooked-for demon ap-
pears to threaten us. This time it
1s a cross-connection between the
water supply and the sewer by
means of a new pressure flush valve
for toilets, which has in a few known instances re-
cently siphoned the sewage back into the water sup-
ply. The water works superintendents at the coming
convention of the California section, A W.W.A., will
probably take action to stop further installations of
this type of valve. Let us hope that those already in-
stalled can be replaced or rectified before any serious
damage is done.

Pressure Toilet
Flushers—a New
Menace

We doubt if anyone appreciates the rapidity of growth
of swimming pool installations. The number of these
pools is legion and no one appears to have even a
meager record of their number or
location. They are and should be
under state and city supervision—
and this supervision should be fre-
quent, as well as strict. But, state and city agencies
have neither sufficient funds nor personnel to cope
with this rapid growth.

Swimming, without question, is the most healthful
of exercises in which both old and young can partici-
pate. But, many refrain from going to swimming
pools for fear of contracting some eye, ear, throat, or
foot disease; although, probably, many of the cases at-
tributed to swimming pools are contracted elsewhere.

Most pools maintain ‘safe’ water by constant recir-
culation and chlorination, but some are careless in
their maintenance of walkways, dressing room floors,
etc.

Swimming pools can be maintained absolutely sani-
tary in every department, as pointed out by A. C.
Beyer in his article on the subject in this issue. Every
pool, municipal or private, should itself, without state
or city control, aim for the ‘Red Seal” of purity as an
incentive to greatly increased patronage.

Safe
Swimming Pools

The Montecito County Water District (described
elsewhere in this issue) is a historical record of the
struggle of another semi-arid community in the Far
West to secure an adequate water supply. Each water
works issue has contained a similar article.
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Water Supply for Montecito County

Water District, California

Cast-Iron Pipe Distribution System 35 miles Long, 9 Miles of Welded Steel Pipe in Supply
Mains, 340 Fire Hydrants, Three Concrete Reservoirs, with 3,600,000 gal. Total
Capacity. One 60,000,000-gal. Reservoir Behind 100-ft. Hydraulic-Fill Dam,
2.2-Mile Tunnel Serves as Horizontal Well, Auxiliary Dam 50 jt. High
and 1200 ft. Long and Main Dam 160 ft. High and 440 ft.
Long on Crest, Form Juncal Reservoir.
By CArL WyanTt*

Chief Engineer and General Manager, Montecito County Water District,
Santa Barbara, California

L e e e e e T

Editor’s Note—Carl Wyant was born in Montecito, Califor-
nia, and graduated from Stanford University in 1913 with the
A.B. degree in civil engineering, During 1911-12, he was chain-
man and rodman for the O.W.R.& N, on bridge construction
at Aberdeen, Washington, and in 1913, instrumentman and
draftsman for the Standard Oil Co. of California. Wyant was
instrumentman for the Sierra & San Francisco Power Co. on
construction of the Strawberry rock-fill dam during 1913-14;
and from 1914 to 1918, a draftsman on bridge design, assistant
engineer, and chief inspector for the city engineer’s office,
Santa Barbara. He then served three months as a private at
the engineer officers’ training camp, Humphreys, Virginia.
Durirg 1919-20, he was a member of the firm of Cook, Wyant
& Moore, engineers of Santa Barbara, on design and construc-
tion of streets, sewer systems, and water supplies, since which
date he has been resident engineer and general manager of the
Montecito County Water District. Wyant is a member of the
American Water Works Association.

The Juncal dam for the Montecito County Water
District of Santa Barbara, California, was dedicated
August 28, 1930, completing a construction program
which began in 1921. This program required the de-
velopment of a complete water supply for the district,
including: 35.64 miles of cast-iron pipe distribution
system; 9.02 miles of welded steel pipe in supply
mains ; 340 fire hydrants; one 1,000,000-gal, reinforced
concrete reservoir, counterfort type; one 1,000,000-
gal. concrete reservoir, circular type; acquiring a pri-
vate reservoir by donation; one 60,000,000-gal. reser-
voir formed by the construction of a 100-ft. hydraulic-
fill dam; an 11,376-ft. tunnel; 3 miles of narrow-gauge
construction railroad; 6 miles of 15,000-volt transmis-
sion line; a 1000-ft. tunnel; an auxiliary dam 1200 ft.
long and 50 ft. maximum height, of multiple arch and
gravity design; a variable-radius arch dam 160 ft. high
and 440 ft. long on crest; 12,000 lin.ft. of 18-in. welded
steel pipe-line; a 760-ft. diversion tunnel; 1250 lin.ft.
of metal flume; and a small diversion dam. The pro-
gram was financed by the issue of $2,606,000 of 40-
year, 5% bonds, voted in four issues and sold as
needed. The total cost of the work has come within
the estimate.

The Montecito County Water District was organ-
ized November 10, 1921, under the California County
Water District Act of 1913 and, including a later an-
nexation, contains 7790 acres. The district serves a
high-class residential section lying immediately east
of the city of Santa Barbara for 574 miles and extend-

*Member, American Society of Civil Engineers.

ing inland 34 miles. The coast line at this point is
in an east and west direction and forms the south
boundary of the water district. From the coast, the
land rises toward the north in undulating hills, reach-
ing an elevation of 800 ft. at the Coast range foothills
in the Santa Ynez mountains, IFrom this point the
mountain range rises abruptly to an elevation of 4000
ft., and practically all of the land suitable for building
purposes lies helow the 800 ft. elevation,

As the number of large residences in the area in-
creased, the struggle for water became acute and in
1921 the limit of growth had been reached. In fact,
several homes had to be closed during the summer

Main Juncal Dam for Montecito Water District, Showing Progress
to April 1, 1930. Concrete Placed from Insley 1-yd. Heavy
Mast Plant 280 ft. High Through 14-in. Chutes

months because of water shortage. Until 1921, the
main source of supply was from wells, although sev-
eral short tunnels provided some water, and a small
amount of surface flow was obtained from streams.
It was not unusual for a single residence to have three
or four small pipe-lines furnishing an insufficient
water supply from as many sources.

Since the formation of the district, water sales have
increased yearly and in 1930 will reach 60,000,000 cu.fit.
The increasing demand for water has been caused by
building activity. It is estimated that over $1,000,000
has been spent in the past year for the construction of
residences within the district.

The distributing system was laid with district forces,
using delLavaud cast-iron pipe and cement joints.
Over 90% of the pipe is 6 and 8-in., the remainder
being 10 and 12-in. Juncal reservoir and Doulton
tunnel are the sources of supply for this system. As
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the south portal of Doulton tunnel is at elev, 1921 it.
on the east edge of the district, a supply main had to
be constructed from the tunnel along the upper edge
of the district to a balancing reservoir at the west
edge. This supply main is connected with small res-
ervoirs at the heads of the north and south roads, and
the distribution system is carried down these roads to
the ocean, interconnecting with all existing crossroads.

Kennedy fire hydrants were installed at 500-it. in-
tervals. The main problem in designing the distribu-
tion system was to reduce the pressure and was met
by Ross mechanical pressure regulators. The system
received a severe test during the 1925 earthquake, but
no leaky joints occurred. There was only one pipe
broken during the earthquake and this occurred at a
point where a 12-in. earth crack opened across the line.

Trenching, pipe-laying, and backfill—including re-
pairs—was done at an average cost of $0.65 per lin.ft.
on the distribution system.

Reservoirs—Bothin reservoir at the west end of the
supply main was built by contract and is of the coun-
terfort type, 60 by 100 by 23 it. deep, with wooden roof.
It has a capacity of 1,000,000 gal. and is provided
with a 4-ft. center partition to permit cleaning without
interruption of service. San Ysidro reservoir is situ-
ated near the center of the supply main and was built
by contract. It is a circular reinforced concrete tank
80 it. diam. by 23 ft. deep, capacity 1,000,000 gal., and
has a wooden roof. The Carpenter reservoir, donated
to the district, has a capacity of 1,600,000 gal. This
is a rectangular, cantilever type structure 12 ft. deep
and was repaired and roofed by district forces.

Buell reservoir, formed by the construction of a
100-ft, hydraulic fill dam, has a capacity of 60,000,000
gal. This reservoir was built between November,
1926, and December, 1927, by Kraner & Haskell, of
San Francisco and Santa Barbara, under a modified
cost-plus contract, taking water for sluicing from
Doulton tunnel under 800-ft. head. A detailed de-
scription of this reservoir was published in the August
10th, 1927, issue of Western Construction News.

Doulton tunnel, formerly called the Toro tunnel,
was renamed for H. J. Doulton, president of the board
of directors of the district, who died just prior to its
completion. This tunnel enters the Santa Ynez moun-
tains in Toro canyon at elev. 1921 ft. and extends
11,376 ft. northeasterly to a point 170 ft. above the bed
of the Santa Ynez river. It was driven 7 ft. wide by
9 ft. high and is 4 ft. 10 in. wide by 6 ft. 6 in. high
above the track in the lined sections. The track was
carried 1.5 ft. above the bottom to allow passage of
water underneath the rails. The tunnel is on a grade
of 0.002%. It was holed through April 18, 1928, and
the concrete lining was completed in January, 1929,
The best driving progress was 479 ft. in one month
and 21 ft. in one day.

The tunnel line was located by triangulation,
brushed out, and then gone over by Bailey Willis, con-
sulting geologist, to determine its water possibilities
as well as the nature of the rocks to be encountered.
The Coast range consists of sandstones and shales
which have been tipped on edge and more or less
shattered. These rocks form a collecting ground for
rain water which percolates through their interstices,
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and a tunnel serves as a horizontal well. It was pre-
dicted from the geologic study that large quantities of
water would be encountered in driving and that a per-
manent supply of 75 miners’ inches would probably be
obtained—a prediction which was actually borne out.
At one time the tunnel yielded 9 c.f.s. of water and
considerable difficulty was encountered in maintaining
good driving progress. The water had considerable
head behind it and at times stopped air drills operating
under 100 Ib. pressure. It was necessary in one place

(Upper) Hauling Concrete for Auxiliary Dam With Plymouth Gas
Locomotive and Train of Assembled Mine Cars; 50-ft. Trestle
Along Axis of Dam. (Lower) Aggregate Plant for
Juncal Dams, Capacity 300 cu.yd. Per Day
to drive a side drift to relieve the water pressure from
the face, and often the holes had to be loaded with
dynamite in tin tubes. Hercules 40% gelatine was
used on the work. No gas was encountered during

the driving of this tunnel.

The water needs of the district were entirely sup-
plied from Doulton tunnel between 1924 and 1927.
Since that time the tunnel has been the chief source
of supply, its present yield being 70 miners’ inches.

The tunnel had to be driven entirely from the south
end, as the only access to the north portal was by
horse trail over a steep mountain range. Tunnel driv-
ing and lining was done by district forces. A power
shortage existed and all power for construction pur-
poses had to be developed locally, using semi-diesel
engines, Two 50-hp. Chicago-Pneumatic direct-con-
nected compressors were used. A 50-hp. Chicago-
Pneumatic engine drove a Connersville blower, a Gen-
eral Electric A.C. generator for lighting the tunnel
and camp, and a Westinghouse D.C. generator for
charging batteries. The hauling equipment consisted
of one Mancha ‘Titan B’ storage-battery locomotive,
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one Mancha ‘Little Trammer’, and 23 Matheson 1-ton
mine cars. Drilling was done with Ingersoll-Rand
N.R. 72 drifters mounted on a horizontal bar. Three
8-hour shifts were used with the exception of the first
part of the work; mucking was done by hand. The
usual procedure was to drill and shoot a 6-ft. round
per shift. Ventilation was furnished through a 10-in.
slip-joint riveted steel pipe-line.
Progress in tunnel driving was as follows:

Lin.Ft.

Periad Advanced

Angust 15, 1924-January @, 1925 e sccsremntorneees 5
1925 A

1927 .. : o U A iyl 4104

January 1, 1928-April 18, 1928........cooeeiceeeereeeerecermcnasneeeeee. 1,403

Toall oo e [ s

About 4000 lin.ft. of timbering was necessary, a
3-segment arch set of 8 by 8-in. timbers being used,
ordinarily spaced 4 ft. on centers. The track was kept

Plymouth Locomotive and 2-yd. Hackley Concrete Gun at
Completion of Doulton Tunnel Lining

to grade behind the heading by laying two 4 by 6-in.
redwood mudsills longitudinally and blocking up the
ties from these. The last 2000 it. of the tunnel was in
a heavy Franciscan formation and there the timbers
had to be constantly relieved.

Lining was necessary on 4000 ft. of tunnel, of which
2000 ft. was distributed in 33 small sections in the first
9000 ft., the last 2000 ft. being lined solid ; the remain-
der of the tunnel was unlined. For lining operations
the camp was moved through the tunnel to the north
portal and a Bodinson wet-rock plant was installed,
using a P&H 4-yd. shovel to dig aggregates from the
riverbed and gas locomotives to haul them in side-
dump cars to the crusher. Rock and sand were ele-
vated to bunkers at the foot of an inclined railway
where loaded muck cars made up in trains of four were
hauled by means of a hoist to a second set of bunkers
over the north portal of the tunnel. A Rex 1-yd. mixer
was set under the upper bunkers, discharging directly
into Hackley 2-yd. concrete guns which were then
hauled by gas locomotives into the tunnel. The sides
of the lining were placed by hand to a height of 40 in.
from the bottom and Hackley collapsible steel forms,
manufactured by the Western Pipe & Steel Co., were
used for the remainder of the sides and for the arch.
One 50-hp. Ingersoll-Rand and one 50-hp. Gardner-
Denver compressor supplied air for the guns through
a 2V-in. galvanized steel pipe-line. This pipe was
later used for air lines on dam construction and finally
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for the handrail on the main dam. Weep holes were
left every 10 ft. to permit infiltration of groundwater.
The ends of the short sections which required lining
were first bulkheaded with precast concrete blocks,
mortared in place, leaving just enough room at one
end for inserting the gun discharge pipe.

Construction Railroad and Transmission Line—The
north portal of Doulton tunnel is 3 miles downstream
from the damsite. Several methods of transportation
were studied and the one adopted was to continue the
narrow-gauge railroad from the bottom of the incline
up the canyon to the damsite. Work on this railroad
was carried on while the tunnel was being lined and
involved the construction of 3 miles of 24-in. gauge,
rock-ballasted track, using 20-lb. rail; construction of
two small bridges; three switchbacks on a 6% grade;
and a 1000-ft. tunnel. This short construction tunnel
was later lined with the same equipment employed on
the Doulton tunnel and is now used to transport water
from the dam. The pipe-line from the dam discharges
into the upper end of this tunnel and the water flows
by gravity through the tunnel and is picked up by the
pipe-line at the lower end, saving 1% miles of line over
rugged terrain.

To obtain power for all of the work on the north
side of the mountains, it was necessary to build a
15,000-volt transmission line, about 6 miles long, over
the Coast range. To do this required the construction
of trails and packing in equipment, supplies, and water
by mule back. The line was carried on sectional steel
towers furnished by the Pacific Iron & Steel Co. of
[Los Angeles, using maximum spans of 3000 ft.

Auxiliary Dam at Juncal Reservoir—When the rail-
road was completed, camp was moved from the north
portal of Doulton tunnel to the Juncal reservoir and
work started on the auxiliary dam. This dam was
required to close a saddle on top of a ridge forming
the westerly boundary of the reservoir. The dam has
a maximum height of 50 ft. and is 1200 ft. long, 600 ft.
being a multiple arch design with buttresses spaced
36 ft. on centers and the remainder a concrete gravity
section. As the ridge at the gravity section was thin,
the upstream side was paved with concrete averaging
7% in. thick for a considerable distance below the
crest. This paving terminates in a concrete cutoff
wall in solid rock.

The rock plant was moved from the north portal of
Doulton tunnel to a permanent location in the river-
bed at the damsite and was enlarged to a capacity of
300 cu.yd. of concrete aggregates per day. The plant
includes a 15 by 38-in. Wheeling roller-bearing jaw
crusher, a 9 by 38in. and a 9 by 28-in. ‘Rollerbear’
crusher, Allis-Chalmers sand rolls, a 24-in. conveyor
belt, two bucket elevators, four conical screens, and
two drag sand-washers.

An incline track was constructed from the bunkers
to a point on top of the ridge at one end of the auxil-
iary dam and a Fulton single-drum 25-hp. hoist pow-
ered by a variable-speed motor was installed to elevate
the aggregates to small bunkers. This hoist was later
used as the tower hoist on the main dam construction.
The Rex l-yd. mixer was set under these bunkers and
concrete was hauled by gas locomotives over a wooden
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trestle 50 ft. high constructed along the axis of the
dam.

The auxiliary dam contains 10,300 cu.yd. of concrete.

Main Juncal Dam—The main damsite at Juncal res-
ervoir is in a narrow gorge which the river has cut
through a sandstone ridge. The design adopted was
a variable-radius arch with overflow spillway. The
hase width of the dam is 64 ft. at the crown of the
arch, with flaring abutments. The crest width is 6 it.,
the maximum height 160 ft., and the crest length 440
ft. The dam contains 34,400 cu.yd. of concrete. The
spillway is designed to pass a flood of 300 c.is. per
square mile of drainage area.

A double row of grout holes 30 ft. deep was drilled
in the bedrock for the entire length of the dam near
the upstream face. These holes were on 5-ft. centers
and were grouted under 75-1b. pressure. Copper water
stops were installed at vertical construction joints,
spaced 40 ft. apart, and were also placed horizontally
at each 5-ft. lift between daily pours. These daily
pours were finished in vertical steps, with the down-
stream face 10% of the thickness of the dam higher
than the upstream face. The surface of the concrete
was picked off and cleaned with air and water before
placing the next lift. The ‘Perfection’ grouting sys-
tem was installed in order to grout the expansion
joints after the dam had cooled. Drainage wells 3 in.
diam. were left at the upstream edge of each expansion
joint. These wells are connected to porous concrete
drains placed on the bedrock in two longitudinal rows.
The concrete drains are bled by 6-in. cast-iron pipes
laid through the bottom of the dam.

The main control tower has wet and dry compart-
ments, with 12-in. inlets spaced 30 ft. vertically. These
inlets are controlled from the dry well with double
gates; a sluice gate on the outside of the tower and
a gate valve on the inside of the dry well. Both gates
have short stems and discharge into the wet well,
where the water is carried through the dam in a 24-in.
cast-iron pipe and controlled by a Pelton valve in a
weir house downstream from the dam. In operation,
the water in the wet well will stand at the lake level
and will be drawn from the highest gate. The amount
of water sent to the district will be measured at the
weir house over a 42-in. rectangular weir, fitted with
a lever indicating arm to show the depth of water over
the weir. At the bottom of the dry well is a tunnel
leading to a gate-operating chamber which serves a
36-in. cast-iron sluice pipe near the bottom of the dam.
This sluice pipe has a 36-in. Coffin sluice gate on the
outside of the dam and a 36-in. Rensselaer gate valve
in the operating chamber. In addition to the main
control tower, an auxiliary gate tower was constructed.
This tower contains two 36-in. Rensselaer gate valves
connected to 36-in, steel pipes extending through the
dam 90 ft. below the crest and intended for emergency
use only.

Several changes in the original design were made to
fit bedrock conditions. The crest of the dam was
moved upstream 10 ft. at the abutments by using a
longer radius. This caused considerable upstream
overhang at one haunch and was made safe for reser-
voir empty by a buttress 10 ft. thick. The buttress
was placed before the dam was constructed and the

WESTERN CONSTRUCTION NEWS

509

joint was painted with asphalt so that there would be
no interference with arch action.

About 21,000 cu.yd. of excavation was necessary for
the main Juncal dam, 4000 cu.yd. being removed by

(Upper) General View of Auxiliary and Main Dams from Juncal
Reservoir. (Lower) Main Juncal Dam Completed and
Reservoir Being Filled

hydraulic sluicing. The unwatering of the bedrock
was a simple matter and was controlled by means of
a small concrete arch dam placed immediately up-
stream from the main structure. Water was pumped
across the excavation. The P&H »-yd. shovel began
deepening the river channel one-fourth mile down-
stream from the dam, excavated material being used
for concrete aggregates in the auxiliary dam. The
channel was carried upstream to the main damsite.
By the use of this channel, bedrock at the damsite
was placed practically in open cut, allowing gravity
drainage.

Concrete was placed from an Insley 1-yd. heavy-
mast plant 280 ft. high, with 14-in. chutes hung from
a high line. An 80-it. wooden tower was required on
each end of the high line. Small bunkers were erected
at one side of the mast, and aggregates were hauled
from the main bunkers by gas locomotives and mine
cars. The cars were assembled on the job by using
the tunnel muck-car bodies and placing them in trains
of eight cars on two trucks. The mixer was set under
the bunkers and fed through a Rucker weighing hop-
per. Water was controlled through a 2-in. Neptune
meter equipped with a special dial. The monthly con-
crete yardage placed was as follows:

Period Concrete Placed

(Cu,Yd,)
November 14, 1929-December 1, 1929 . e 2.307
December, 1929 ___ e I
January, 1930 __. S 1,67 g

. 6110

February, 1930 _.
March, 1930 ... = . 3256
Aipril, B980] . .. 6,223
May, 1930 ... T
June, 1930 ... - 3427
July l-July 36, T930) oo - 234
TOBRY i e S 33,792
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In addition, 600 cu.yd. of concrete was placed for rock
protection downstream from the dam, and in a small
arch dam constructed to form a water cushion for the
spillway. The concrete was designed for a strength
of 2000 Ib. per sq.in. at 28 days by careful proportion-
ing and the use of a 5-sack mix. The high proportion
of cement necessary to give this strength was due to
the nature of the sandstone aggregate available.

Juncal reservoir covers 160 acres and will contain
7000 ac-it. of water, the net safe yield being 1600 ac-it.
per year. The drainage area for this reservoir is 17
sq.mi.

Welded Steel Pipe-Line—An 18-in. diam. welded

Heading for Doulton Tunnel, April, 1926. Ingersoll-Rand Drifters
and Matheson 1-Ton Mine Car in Use. Note
Ground Water Infiltration

steel pipe-line was constructed from the dam to Doul-
ton tunnel, a distance of 12,000 ft. This line is com-
posed of 14-in. plate with electric-welded shoR joints
and gas-welded field joints, and has a soil-proof wrap-
ping; it is an inverted siphon for practically th.e entire
length and will deliver 8,000,000 g.p.d. The pipe was
furnished by the Western Pipe & Steel Co.

Diversion Works—To increase the safe yield of the
reservoir, it was decided to divert Alder creek into the
lake, bringing in 4 sq.mi. additional drainage area. To
effect this diversion, it was necessary to drive a 760-ft.
tunnel through a low ridge. This tunnel was Iz}ter
lined by hand and is 4 ft. by 5% ft. in cross-section.
At the upstream end of the tunnel, a 1350-ft. Armco
Lennon-type flume 4 ft. 7 in. diam. furnished by the
California Corrugated Culvert Co. was constructed on
wooden substructures, 300 ft. being on a 60-ft. trestle.
A small diversion dam was built at the head of the
flume, using rubble concrete with the maximum
amount of rock.

All materials for the diversion works had to be
hauled to the main Juncal dam in the usual manner,
lifted over the dam, carried up the lake on a barge
equipped with an outboard motor, hauled 1 mile by
team, and then pushed through the 760-ft. tunnel by
hand.
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Transportation on the whole project was an interest-
ing problem and, as worked out, functioned satisfac-
torily.

The major item was cement haul, ‘Riverside’ cement
being transported from freight cars in Santa Barbara
12 miles by truck (mostly 5-ton Whites and Inter-
nationals) to the south portal of Doulton tunnel. The
trucks hauled 100 sacks per trip, the grade reaching
18% in some places. Cement was unloaded onto flat
cars at the south portal. The flat cars were made on
the job by using two mine car trucks and had a capac-
ity of 100 sacks each. Two flats at a time were hauled
through Doulton tunnel, then they were lowered down
the incline by a 50-hp. Clyde hoist. At the bottom of
the incline the flats were picked up with a second gas
locomotive and hauled to the dam and unloaded into
chutes which fed the cement shed at the mixer. As
many as 1900 sacks were handled in this manner in 8
hours.

All equipment had to be purchased with the size of
the tunnel in mind, dismantled, and then reassembled
after reaching the work. Five 4/4-ton Plymouth loco-
motives did all of the hauling on the job. All other
rolling stock was made from tunnel muck cars.

Personnel—Leeds & Barnard, Los Angeles, were
consulting engineers for the construction of the distri-
bution system, Buell dam, and the driving of Doulton
tunnel. M. M. O’Shaughnessy, San Francisco, was
consulting engineer on design and construction of the
Juncal dams. Bailey Willis, Stanford University, was
the consulting geologist on the tunnel and dams. C.
D. Marx of Stanford University assisted in prelimi-
nary economic studies. A consulting board consisting
of F. C. Herrmann, San Francisco, and L. C. Hill, Los
Angeles, was called in by the state engineer on certain
features of the dam. All of the work on Juncal dam
was inspected and approved by the State engineer and
the district engineer of the U. S. Forest Service and
Federal Power Commission.

R. J. Westaway was in charge of construction of the
distribution system, F. E. Evans of the Doulton tunnel
driving, and E. V. Taylor was general superintendent
on all the work on Juncal dams and appurtenant struc-
tures. J. V. Spielman was in charge of design of
structures and was resident engineer on the Buell and

Juncal dams. All of the above work was under my
immediate supervision.

CALIFORNIA STATE EMPLOYEES
RETIREMENT ACT

At the general state election on November 4, Cali-
fornia voters will have the opportunity of approving
a worthwhile measure which will increase the oper-
ating efficiency of state government without increas-
ing taxes (the bill carries no appropriation). By this
act every employee of the state will be required to
participate in a systematic plan of saving in order to
provide a fund for retirement on pension of employees
who have passed their period of efficiency. Accord-
ing to W. A, Johnstone, president of the State Civil
Service Commission, this act will result in an annual

cash saving to the taxpayers of California of $700,000
to $800,000.
Vote Yes on No. 5,
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Colorado River Aqueduct for the Metropolitan Water
District of Southern California

By F. E. WeymouTH"
Chief Engineer, The Metropolitan Water District of
Southern California, Los Angeles

Qe

Now that construction on the Hoover dam is actu-
ally under way, the attention of Southern California
is maturally being drawn to the correlated Colorado
River-Metropolitan Water District aqueduct project.
Much interest is being evidenced in the pending report
which it is proposed soon to submit to the board of
review for study and criticism. The board of review
is composed of Thaddeus Merriman, chief engineer of
the New York City Water system, A. ]J. Wiley, con-
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cause of the importation of Owens river water by the
city of Los Angeles, coupled with the most careful
development of local waters by other communities.
Steps are now being taken to extend the Owens river
aqueduct into the Mono basin, thus increasing the
water supply of Los Angeles sufficiently to avoid suf-
fering for the time being. Other communities are
reaching out into all of the corners of the watersheds
with plans for the most careful conservation of the

FIG. 1.

sulting engineer of Boise, Idaho, and Richard R.
Lyman, consulting engineer of Salt Lake City.
Present Water Supply in Southern California—
Attention is often called to the fact that the region
generally referred to as the ‘South Coastal Plain’ con-
tains one-half of the population of California, while its
water resources, exclusive of importations, constitute
less than one per cent of the water resources of the
State. In spite of its lack of natural water supply,
the development of the district has gone rapidly for-
ward in the last two or three decades and an impor-
tant agricultural region, specializing in highly valu-
able types of crops, has been built up. Also, numerous
industries have been established and the region has
enjoyed marked prosperity. It is, at the present time,
expanding rapidly in population and wealth.
Unfortunately, this development has already ab-
sorbed the local water supply and, unless some new
outside source can be tapped, retardation of growth
is inevitable although soil resources, industrial oppor-
tunities, climate, and other natural assets are hardly
touched. Actually, the local supplies are already over-
drawn and present development is possible only be-

*Member, American Society of Civil Engineers,

COLORADO RIVER IN THE VICINITY OF THE PICACHO DAMSITE
(© Spence Air Photos)

small flows now running away to the ocean. Looking
further into the future, all eyes are turned to the Colo-
rado river.,

Future Water Supply—The present situation has
been foreseen for many years and the entire Colorado
river problem has long been studied by public-spirited
individuals and by the public generally. The needs of
Los Angeles basin cities for domestic waters added an
important item to other weighty arguments leading to
the passage of the Boulder canyon act and the actual
inauguration of the great Colorado river development.

Actual surveys for an aqueduct from the Colorado
river were begun by the city of Los Angeles in 1924,
At that time the barren and rugged region between
San Bernardino and the Colorado river was largely
unsurveyed. Reliable contour maps from which even
preliminary estimates might be prepared were not
available. It so happened that there were no impor-
tant topographical features clearly limiting a possible
aqueduct route to one location. The problem was not,
at that time, entirely new. Many men had given
thought to the possibility of a Colorado river-Los An-
geles aqueduct, and there were many proposals for
lines diverting from the river at numerous points. It
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was not possible with the information at hand to
judge with certainty between these various proposed
routes or to pass upon the merits of other possible
lines. For this reason, a general topographical survey
of the entire unsurveyed portion of the area was under-
taken.

Water District Formed—It was realized from the
beginning that all of the coastal plain area was in need
of water and that a project of such gigantic magnitude
involving so many important cities should have the
support of the entire economic area. Therefore, while
Los Angeles was carrying on the first preliminary
work, agitation was under way to secure the enact-
ment of legislation which would make it possible for

Fig. 2.

- — —_ — - -
Lower Black Canyon Damsite on Colorado River, Looking
Downstream from Arizona Side

non-contiguous municipalities and water districts to
join together in a united water supply project. This
agitation resulted in the passage, by the State Legis-
lature, of The Metropolitan Water District Act of
1927. Under this Act ‘The Metropolitan Water Dis-
trict of Southern California’ was formed, and the work
already started by the city of Los Angeles was taken
over. The maps and preliminary surveys thus made
available were extended and supplemented by the Dis-
trict and estimates for a great mumber of possible
aqueduct routes were prepared.

A report based upon the results of these studies was
made and presented to the board of review in the fall
of 1929. After carefully examining the data submitted
and going thoroughly over the ground traversed by
the most promising lines, the board of review recom-
mended that all further studies be concentrated along
a limited number of the most favorable routes. Par-
ties were then sent into the field and actual prelimi-
nary locations were made, with the result that the
problem has finally been narrowed down to four com-
paratively definite lines, the locations of which are
shown on the map, Fig. 4.

Physical Problem—It is impossible to show, even
approximately, on a map of reproducible size, the
great multitude of difficulties encountered in the selec-
tion of an aqueduct route across this region. The
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area to be traversed is largely a broken, mountainous
desert, traversed by earthquake faults, fissures, and
zones of structural weakness.

In general, the more nearly level parts of the higher
lands consist of loose, detrital materials filled into deep
valleys between the mountain ranges. In numerous
cases, these valleys are hemmed in by rock formations

Fig. 3. Typical Desert Scene Along Line of Colorado
River Aqueduct

and the detrital materials are filled with water. Tun-
neling through these formations is impracticable, and
the lines must be lifted over, or taken around them.
The mountain ranges themselves are often badly
broken and faulted. One of the chief geological fea-
tures is the great San Andreas rift, California’s most
important living fault, which any aqueduct line from
the Colorado river to Los Angeles must cross. A typ-
ical view of this fault line is shown in Fig. 5. The
active San Jacinto rift must also be crossed. In addi-
tion to these major fault lines, there are numerous
smaller faults and many areas filled with crushed and
broken material,

The selection of a line passing over or around all
these difficulties in such a way that it may be con-
structed with safety at a reasonable cost is one of the
important engineering problems of the project. De-
tailed geological examinations have been made of all
parts of the region through which it appears to be
likely that an aqueduct line might be constructed.
The results of these studies have materially influenced
the tentative selection of routes shown on Fig. 4. The
most recent studies reveal that several safe and eco-
nomical locations are available, which avoid the most
difficult areas, and cross the unavoidable faults in sur-
face conduits subject to ready repair. Fig. 3 is typical
of the country to be crossed.

Four Routes Proposed—FEach of the proposed lines
possesses certain favorable and certain unfavorable
features. It will be noted that one of them diverts
from Bridge canyon (Line 1, Fig. 4), entirely above
and independent of the Boulder dam development.
Next in order, down the river is a proposed diversion
directly from the Boulder canyon reservoir (Line 2),
with an alternative intake for practically the same line
further down the river at Bulls Head (Line 3). A
third possible line takes out of the river at a point
near Parker, Arizona (Line 4), and a fourth has its
diversion at Picacho (Line 5), ahout 20 miles north
of Yuma, Arizona.

The Bridge canyon scheme, as might be expected, is
the most expensive of all the proposed plans. It in-
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volves very long and deeply buried tunnels, some of
which traverse areas not geologically suited to tunnel
work. It is thought that the construction of this line
would be hazardous. This line has the advantage of
furnishing water without pumping, and of releasing a
large block of power for commercial use if a market
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tangible features, such as security of operation, purity
of water supply, etc., will furnish a sufficient definite
guide for the selection of the project best suited to
the financial ability and physical requirements of the
district.

Status of Metropolitan Water District—The dis-
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FIG. 4.

FOUR ALTERNATE ROUTES FOR COLORADO RIVER AQUEDUCT RECOMMENDED BY ENGINEERING

BOARD FOR CONCENTRATED STUDIES

for it could be found. However, it would involve heavy
fixed charges, and a high annual tax payment to Ne-
vada and Arizona. It also involves the construction
of a diversion dam on the Colorado from 600 to 900
ft. high,

Generally speaking, the cost of construction and the
geological difficulties and uncertainties decrease as the
point of diversion is moved down the river. Thus, ex-
cluding the Bridge canyon line, the Black canyon
aqueduct is the most expensive of all those shown on
Fig. 4, and the Picacho line is the cheapest. However,
the difference in cost between successive lines, exclud-
ing Bridge canyon, is not enormous. When the prob-
able cost of future operation, properly evaluated, is
added to the construction cost, it is believed that an
index will be furnished which, when applied to the in-

trict, at the present time, is composed of eleven cities,

as follows: Population

Name (1930 Census)
Anaheim 10,997
Beverly Hills . 17,428
Burbank 16,429
Colton 8,013
Glendale 62,607
Los Angeles 1,231,830
PaShllelial o e s e s g 75,875
San Bernardino 37,453
San MAPHIO: i i S e e 3,719
Santa Ana 30,332
Santa MONICA .....ccocoinmmessasimramssanasmssansessessassnsrossssasanrsesessnorasess 36,993

Total eeresserslhy DS OAD

Ontario, Fullerton, and Torrance have formally ap-
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plied for membership and plan to vote on the matter
at an early date. The question of joining the district
is now under consideration by practically all the
municipalities so situated as to be able to conveniently
participate in the benefits of the proposed project. It
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cities on the basis of one vote for each $10,000,000 of
assessed valuation, with the provision that no city
shall have more than 50% of the voting strength of
the board. Each city has the right of appointing an
additional director for each $200,000,000 of its assessed

FIG. 5.

SAN ANDREAS FAULT NEAR INDIO. FAULT LINE EXTENDING ACROSS COUNTRY OBLIQUELY

FROM LOWER RIGHT HAND CORNER OF ILLUSTRATION

is expected that the present number will be much in-
creased before construction is begun.

The district is governed by a board of directors
composed of at least one director from each city, the
voting power being distributed among the member

valution without,

power.

W. P. Whitsett is chairman of the board of direc-
tors. Engineering is under my direction, as chief en-
gineer. Julian Hinds is designing engineer,

however, increasing its voting
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Los Angeles to Vote $6,000,000 Bonds for Sewers

TR T

Like the boy who is constantly outgrowing his
clothes and requiring new ones, Los Angeles often
faces the necessity for expanding her public service
facilities to care for great increases in population. At
the present time an acute phase of this problem is
apparent in the sewer system, which is overtaxed and
requires immediate extension and relief.

In 1922, the voters of Los Angeles authorized a
$12,000,000 bond issue for constructing an outfall
sewer to supplement the old central outfall, and this
was built with ample capacity for many years to come.

The interior system of collecting sewers was origi-
nally built for a much smaller residential population
than it now serves. At the time these sewers were
designed, it was impossible to forecast the building
of large numbers of apartment houses, which in some
sections have increased the density of population a
thousand per cent. As a result, sewers which were
entirely adequate for bungalow districts are now
overflowing into storm drains, streets, and basements.
Residents of many other sections of the city are un-
aware that their sewers are running full and that a
slight increase in the flow would cause them to spew
into the streets through manholes, introducing a
serious health menace.

Present conditions call for quick remedial action

(T TR T O

through the construction of reliel sewers in every
councilmanic district at an estimated cost of $3,237,-
000. In addition to relief sewers, the proposed bond
issue will finance six other needed projects, as follows:
San Fernando valley intercepting sewers......... .. $863,400

Harbor district collecting system, to complete......... 303,200
Treatment plant and disposal, harbor district............ 1,130,500

Repair central ontiall sewer e - 98,100
North outfall sewer chlorination plant.. - 98,100
Grease-skimming tanks, Hyperion plant.......oo. 270,000
(Includes research in disposal of sewage and
industrial wastes)
Required to finance projects outlined, mcluding
$3,237,000 for the relief sewers..................56,000,000

The relief sewers might be financed under the Act
of 1911, assessing the cost against each individual lot
(average $10, payable in cash). Several difficulties
in administering this method indicate that the matter
can best be handled by bond issue, in which event
the other projects are possible. The $6,000,000 required
for all projects is about $4.80 per capita for residents
of Los Angeles. Approval of the bond issue by a two-
thirds vote at the general election on November 4
would authorize the city to issue 414%, forty-year
bonds.

J. J. Jessup is city engineer and W. T. Knowlton is
sanitary engineer for the city of Los Angeles.
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Colorado River Water Suitable for All Uses
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The following is an abstract of a paper presented by
Carl Wilson, biologist and director of sanitation, Bu-
reau of Water Works and Supply, City of Los Angeles,
before the School of Citizenship and Public Adminis-
tration, University of Southern California, April 14 to
19, 1930. The subject of Wilson’s paper was ‘Quality
and Effect of Colorado Supply in Reference to Califor-
nia Waters’, and was written to set at rest the various
criticisms in the press and elsewhere as to the suitabil-
ity of this supply for Los Angeles and environs. Some
have claimed that the silt—the Colorado river water
carries the maximum of any river in the world—could
not be settled out or filtered except at great outlay.
Others have claimed the great salt beds in the Boul-
der canyon reservoir site would be dissolved and make
the water unusable. Still others have claimed that the
total mineral hardness was excessive. Wilson very
logically proves all these conjectures false.

The Colorado river began to be studied by the U. S.
Government 30 years ago, as to volume, silt content,
etc. Since 1925, the U. S. Geological Survey has taken
samples of the water for chemical analysis every day
at three points—Grand Canyon, Topock, and Yuma;
these being composited weekly, and more recently in
ten-day periods, and then analyzed. Furthermore,
these analyses have been studied with a view to de-
termining the probable character of the water as will
be impounded by the Hoover dam. Colorado river
water has for thirty years been used for both irriga-
tion and domestic uses in the Imperial valley, and this
has also been taken into consideration.

Salt Content—When the Hoover dam is built, the
Virgin river valley will be flooded for 25 miles and
large beds of salt—some pure and some low grade—
totalling 25,000,000 tons, will be submerged. To the
laymen this is a stupendous quantity, and a number of
people, including engineers, have published articles on
how the water in the reservoir will contain more salt
than the Dead sea. Wilson proves this entirely errone-
ous by a few simple calculations. The reservoir when
full will contain 26,000,000 ac-ft., or 8.67 million mil-
lion gallons of water—enough to inundate the 400
square miles within the city of Los Angeles, 101 ft.
deep; or blanket the state of California 3 in. deep. The
smallest quantity of salt in water recognizable by the

Colorado, weighted analyses, year ending September 30, 1926............
Colorado, weighted analyses, year ending September 30, 1927............

Colorado, welghted analyses, vear ending September 30, 1928.
Los Angeles rwer. L. A. water supply.... ) 5
Los Angeles river with Colorado (1na|vs1=‘- P .
Owens river aqueduct, L. A. water supply......................
Manhattan wells, L. A. water supply.......... !
Slauson wells, L. A. water supply....
Beverly Hills, treated supply....
Beverly Hills mth Colorado (Anah sis No. 2)..
Venice consumers well... :
Venice consumers’ well with Colorado (analysxs No..
Otay system, San Diego supply....

Otay with Colorado (analysis No. ") .......
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average person's taste is 23.2 gr. per gal,, or in terms
of the chloride radical, 14.5 gr. Therefore, to produce
a taste of salt in the Colorado river reservoir it would
be necessary to dissolve 14,427,000 tons of salt, or
more than half the total deposits. But, as a matter of
fact, most of these deposits are covered, or will be,
with a heavy overburden, and but little will ever be
dissolved. Eminent authorities claim the chloride
content will not be increased more than 20 p.p.m., or
from 60 p.p.m. to 80 p.p.m., which is inconsequential.

Mineral Characteristics—Unfortunately, no rigid
standard has ever been adopted for measuring the
mineral content of drinking water. However, the U. S.
Treasury Department, in its standard of quality for
waters used on interstate carriers, has tentatively set
the following limits for certain radicals:

Max. p.p.m. Max. p.p.m.
Desirable Desirable
Lead (Pb) v, 01 Stilphate: (SO0). . 2508
Copper (Cu) - 0.2 Magnesium (Mg)...... 100.0
Zinc (Zn) ... 5.0 Chloride (Cl) .............. 250.0
Iron (Fe) .. . 0.3 Total solids .. . 1000.0

Comparmg the mmeral characteristics of the various
domestic water supplies of Southern California cities
with the foregoing table, only two—2 wells in Venice
—are found to approach these limits. Colorado river
water at Grand canyon contains only hall the per-
mitted total solids, and no single radical in excess.

Colorado river water has demonstrated its value for
irrigation in the Imperial valley. The minimum ac-
cepted value of ‘k’, the alkali coefficient for irrigation
water, is 18, whereas for Colorado river water k=30.

It is true that Colorado river water can be classed
as a hard water, but no harder than many of the waters
in use in Southern California and elsewhere.

When the Metropolitan Water District builds the
Colorado river aqueduct, the water will be mixed with
the present local supplies of the various communities,
in most cases improving the quality. As the public is
becoming more exacting, it is natural to expect that
all waters exceeding 125 p.p.m. in hardness will be
softened. Colorado river water, which predominates
in calcium and magnesium hardness, can be softened
for only $5.00 per million gallons. Analyses follow of
Colorado river water at Grand canyon and domestic
supplies used in Southern California, including hypo-
thetical blends in 509% admixture:

Total Total

Ca Mg Na-.K HCO, S50, C1  Salines Hardness k
All figures in parts per million—for grains per gallon multiply by 0.058

66 21 80 159 201 5% 523 29 29.7

7 22 82 152 25 53 569 285 30.0

66 22 69 162 187 48 491 254 34.5

51 19 27 201 68 21 304 205 81.0

65 21 55 181 151 38 436 248 43.0

38 14 38 178 48 29 288 152 58.0

..... 72 18 39 250 88 30 390 254 57.0
98 26 49 299 130 56 53 352 34.0

36 21 118 197 75 10 487 176 13.3

..... 57 22 100 179 154 82 528 233 21.0
. 178 55 65 366 324 124 964 670 16.4
128 38 73 264 279 89 766 476 21.7
- 10 53 202 To 48 273 136 22.6
...... 58 16 68 182 127 81 421 210 33.0
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Elwha River Water Supply Project for Industries at
Port Angeles, Washington
By W. B. McMiLLaN®
Construction Engineer, San Francisco, California
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The Elwha river municipal water supply project
was constructed under an $800,000 bond issue to fur-
nish industrial water to the city of Port Angeles,
Washington, particularly for the pulp and paper mills
which require large amounts of water. The three
present mills have a combined capacity of over 500
tons of pulp and paper per day and are now using
close to 35 m.g.d. of water, which is about one-half of
the designed capacity of the water system and close
to one-third of the ultimate capacity to be made avail-
able with additional or parallel lines through the city.
This ultimate supply insures sufficient water to meet
the expected growth of the paper industry at Port
Angeles. The contract for the first stage of the

project was let November 15, 1929, and delivery of
water was made on June 6, 1930.
Conduit and Accessories—The water is

diverted

from the Elwha river 214 miles from the Straits ol
Juan de Fuca at elev. 68 ft. above sea level. Diversion
is made directly through a 5 by 5-ft. Broome gate to
a concrete-lined tunnel 6 ft. diam. and 1000 ft. long,
which discharges into a canal 2000 ft. long, with spill-
way and wasteway structures; thence through 4500
it. of 72-in. wood-stave pipe to a second concrete-
lined tunnel 7300 ft. long, of horseshoe section 6 fit.
diam. The outlet of the second tunnel is within the
city limits of Port Angeles and from this point the
conduit consists of 9000 ft. of 57-in. concrete pipe laid
in a trench along the shore of the Straits to the base
of Ediz spit, at which point a 36-in. wood-stave branch
line leads to the Washington Pulp & Paper Co. mill
2000 ft. distant. The pipe-line from this branch point
to the new Olympic Forest Products Co. mill is 48-in.
diam., consisting of 7000 ft. of wood-stave pipe on
trestles and 11,000 ft. of concrete pipe in trench. This
pipe-line passes through the business section of the
city and generally parallels the harbor {iront. The

*Member, American Society of Civil Engineers.
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total length of the line from the intake to the Olympic
mill is 8.1 miles.

Water is delivered to the Washington Pulp & Paper
Co. mill filter plant by gravity, thence pumped to the
elevations required. The Fibreboard Products Co.
plant takes water from the line and boosts directly
to an elevated tank. At the Olympic mill, the pipe-
line terminates in a pump-house from which the water
is boosted to a filter plant at an elevation sufficient to
serve the entire mill, excepting a small amount of
high-pressure water stored in an elevated tank. A
surge tank was erected directly in front of the pump-
house, consisting of a 30-in. steel riser surrounded by
a steel shell 5 ft. diam. which catches the overflow
and discharges it laterally to the bay.

The system will deliver 65 m.g.d. or more, depend-
ing upon the amount of pumping, and will ultimately

ELwHA RIVER WATER SUPPLY
Pomt Assrits., Wassumarom
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deliver 100 m.g.d. or more, with enlarged or parallel
delivery lines at the lower end of the project.

Intake—The intake is a concrete structure in two
parts—the trashrack piers with side and cutoff walls
to rock, and a gate tower 20 ft. behind at the entrance
to the tunnel.

River diversion was handled without difficulty. A
cofferdam was constructed of logs and sheathing, to-
gether with an earth and broken-rock embankment
obtained from the intake excavation. This embank-
ment was later enlarged with tunnel muck and the
whole was finally removed with a Northwest 2-yd.
dragline which, at the same time, dredged gravel and
boulders from the river channel in front of the intake
works. A timber bulkhead was built against the trash-
rack piers and this cut off the water almost entirely,
at the same time safeguarding the tunmel excavation
and lining.

Two 6-ft. Diam. Tunnels—The first or intake tunnel
is driven through rock, for the most part a black shale
which oxidized shortly after being exposed and was
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quite different from the surface indications. This
tunnel was timbered for safety during construction,
except for a short section near the river portal which
passed through a conglomorate resembling concrete.
The tunnel is entirely below low-river level and is
concrete-lined to protect the rock. It is unreinforced
except at the lower portal, where heavy overburden
was encountered. Some water was intercepted by a
cut in loose gravels at the lower heading of the intake
tunnel, but in general the rock was fairly tight.
Progress in driving the intake tunnel through rock
was 10 ft. per day, two shifts being used, with a sus-
tained maximum progress of 1414 it. per day.

The second or ‘flow’ tunnel, 6600 ft. below the intake
tunnel and separated therefrom by the canal section,
extends from the Elwha river valley to Dry creek, a

| g
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tunnel through cemented gravels was 15 ft. per head-
ing per day (3 shifts working from two headings), the
maximum progress per shift being 12 ft. The sus-
tained maximum progress for three shifts in one head-
ing was 2214 ft. per day. The tunnel section between
Elwha valley and Dry creek through loose sand and
gravel was worked from six headings and the average
progress was 11 ft. per heading per day, the work
being carried on from only four headings at a time.

Pipe-Line Along Straits of Juan de Fuca

The maximum progress in one heading per shilt was
12 ft., and sustained progress 20 ft. per day.

Side panels for the tunnel forms were of wood in
8-it. lengths, with a steel channel rib as the top piece.
Semicircular bent channels were placed on the top
piece at 4-it. centers to support 2 by 6-in. lagging cut

Surge Tank Near Pump House Serving Olympic Mill

distance of 4950 {it., and thence 2350 it. to the shore
of the Straits of Juan de Fuca. This tunnel also pene-
trated formations quite different from those expected.
Cemented gravels were found in the lower section
from Dry creek to the Straits, but the section from
Elwha river to Dry creek—two-thirds of the entire
distance—was in damp sand and loose pea gravel.
Through the cemented gravels it was possible to exca-
vate with light jack-hammers and gads 4 to 6 {t. ahead
of the timbering, which was placed readily in solid
4 by 12-in. ten-segment sets.

The section through sand required square timber
sets with driven lagging in the roof and generally to
the floor, also the frequent use of breastboards and
excelsior. To hold the face while driving through
sand, a core was maintained in the heading. In this
section, cemented gravels in horizontal deposits over-
laid the roof 10 to 15 ft., thus preventing any great
weight in running ground. After driving, the square
sets were sheathed and backfilled with sand so as to
save concrete. The backfill was packed solid and all
of the timber leit in place when concreting the lining.

Average progress in the lower end of the second

(Upper) Trenching and Laying Pipe Under Difficulties Along Beach.
(Lower) Northwest Hoe-Shovel and Rex Pumps in Trench

to the outside diameter and extending to within 20 in.

of closure at the roof. The closure was made with

curved steel plates 2 ft. long, beveled on the edges.

Each piece of side lagging was inserted separately as

the level of iresh concrete was raised.

The concrete lining of the intake and flow tunnels
was hand mucked, shoveled from steel plates into the
combination steel and wood forms, and worked with
steel bars. This concrete was premixed at Port An-
geles and hauled by truck a maximum distance of 7%

miles. The sides and roof of the tunnel were lined
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at average and maximum daily rates of 114 and 208
ft., respectively, corresponding rates per shift for the
floor being 285 and 375 ft. The sustained maximum
average lining for the sides and roof was 135 ft. per
day, using 250 ft. of forms.

Canal—The canal is constructed in a river flat
through sand and gravel. It has a bottom width of
8 ft., side slopes of 1% :1, a depth of 5 ft. with 4-ft.
normal freeboard, and is unlined.

Pipe-Line Along Beach—An interesting feature of
the project was the installation of 57-in. concrete pipe

Flow Tunnel from Elwha River to Dry Creek. Square Timbering
Through Sand, Segmental Timbering and Lining Through Gravel

on the beach along the Straits. This beach, while
subject to severe pounding during heavy weather,
proved upon investigation to be a safe location. The
shore line is banked with almost vertical bluffs ol
cemented gravels, over 150 it. high. These bluffs are
being constantly but slowly cut back by the action of
the sea water on the base for short intervals during
the winter months. The carving action does not ex-
tend to any depth, as the beach is covered with 2 ft.
of sand and gravel overlying cemented gravels.
Concrete pipe was selected for this section of the
line as best fitted to withstand the weight of slides
and to resist the action of salt water which penetrates
the backfill at high tides. The pipe is laid entirely
below the surface of the cemented gravels. On only
a few occasions was it possible to work through the
tides. Constant pumping was necessary and there was
always the menace of slides and detached boulders,
particularly during thawing weather. The pipe was
hauled by truck and laid with a crane. Trenching was
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done with a Northwest 2-vd. dragline, later converted
to a hoe-shovel. The cemented gravel and hardpan
was excavated without shooting,

Line Below Ediz Spit—From the base of Ediz spit
through town to the Olympic mill, the wood-stave
pipe was installed on trestles and the concrete pipe
was buried. Trestle No. 1 carries the wood-stave pipe
over and along a lagoon and across marshy ground,
while trestles No. 2 and 3 parallel the railroad along
the waterfront. The concrete pipe for a great part of
the distance is laid either in a peat soil or close to
the water's edge where it is subject to contact with
salt water. The peat soil under the bottom of the
trench proved to be quite unstable and it became
necessary to consolidate the foundation with coarse
gravel, dumped into the deepened trench and packed.
This expedient was satisfactory as opposed to piling,
which might have been considered necessary.

Division of Work—Canal excavation and the trench-
ing was subcontracted to the E. T. Fisher Construc-

Redwood-Stave Pipe-Line on Trestle and Concrete Pipe-Line In
Trench, Elwha River Water Supply

tion Co. of Seattle and San Francisco, this work being
carried on with three Northwest 2-yd. draglines con-
vertible to hoe shovels and clamshells. Hume cen-
trifugally spun concrete pipe was furnished by the
American Concrete Pipe Co. from its Tacoma plant
and was barged to Port Angeles. Redwood-stave pipe
was furnished by the Pacific Tank & Pipe Co. of San
Francisco. Tunnel excavation was sublet to station-
men, the equipment being furnished by the general
contractor., Concreting of the tunnels and various
structures, including the intake, diversion works, mis-
cellaneous timbering, etc., was also done by the gen-
eral contractor under my direction, with Arthur T.
Schunk as superintendent. T. W. Owen is city engi-
neer and R. E. Thomson consulting engineer for Port
Angeles.




WESTERN

Ocroser 253, 1930

CONSTRUCTION

NEWS 319

LU N e R R B R e e T T T R O T T T e RO

Sewage Reclamation Plant for Los Angeles

Bureau of Water Works and Supply Designs and Constructs 200,000-g.p.d. Activated Sludge
Plant Employing Separate Sludge Digestion, with One-Third of Final Effluent Carried
Through Complete Treatment— Extensive Study of Sewage Reclamation Brings
New and Important Discoveries—Construction and Operation Costs Obtained
By R. F. Goupey™

Sanilary Engineer, Department of Water and Power,
Los Angeles, California
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In its comprehensive program of studying sewage
reclamation, the Bureau of Water Works and Supply of
the City of Los Angeles, through the direction of H. A.
Van Norman, general manager and chief engineer, and
Carl Wilson, director of sanitation, and myself has
designed, constructed, and placed in operation a com-
plete sewage treatment plant of 200,000 g.p.d. capacity.
The plant has been in continuous operation since May
12, 1930.

This treatment works is the first large-scale, com-
plete demonstration plant ever constructed on the Pacific
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perimental plant virtually covers all phases of sewage
treatment, For instance, it includes:

1. Development of a scheme of treatment which will not be
a nuisance nor produce any odors, and will advance utili-
tarian values to a maximum.

Embodiment into one plant of all the best ideas as ob-

tained from visiting other plants throughout the country

and gleaned from accounts in the literature of foreign

plants,

3. Utilization of mechanical equipment to the fullest pos-
sible extent.

4. Investigation into the treatment of industrial wastes.
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SEWAGE RECLAMATION PLANT FOR LOS ANGELES BUREAU OF WATER WORKS AND SUPPLY

coast and is fully designed and equipped for a thorough
and exhaustive research into the art of sewage treat-
ment. In addition to demonstrating accepted methods
of treatment, it is planned to investigate new angles of
the science and to continue the treatment further than
has ever been attempted elsewhere.

A new and fully equipped sanitary chemical labora-
tory has been built, and already the schedule of tests
requires a greater number of sanitary chemical analyses
than are handled by the combined laboratories of the
state.

Purpose of Plant—The ambitious purpose of this ex-

*Associate Member, American Society of Civil Engineers.
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Determination of basic design data for known processes of
treatment adapted to local conditions of climate, degree
of treatment required, and character of sewage to be
treated.

6. Demonstration of the degree of treatment required for
each proposed scheme of reclamation.

7. Selection of a compact design consistent with simplifying
operation.

8. Investigation of any harmful constituents in sewage which
might interfere with various schemes of reclamation.

9. Reduction of operation costs to a safe minimum, with in-
stallation costs kept within reason.

10. Determination of installation and operation costs appli-

cable to large plants, including labor, power, chemicals,
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depreciation, research, maintenance, miscellaneous items,
and contingency.

11. Studies on the recovery of power from gas, fertilizer from
digested sludge, and the value of nitrogen in the activated
sludge effiuent.

12. Construction of a plant such that inspection by the public
would gain their confidence and support.

Location of Plant—The treatment plant is situated
in Griffith park on the west bank of the Los Angeles
river, opposite Burbank. It is at the outlet of San
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Filtration Works at Los Angeles Sewage Reclamation Plant. Inlet

Is Horizontal Pipe Entering from Right; Ferric Chloride Machine

Mounted Above Inlet to Mixing Tank, Small Vertical Pipe Is Sludge

Return Line. Square Tank Is Sand Fllter and Round Tank Acti-

vated Carbon Fllter. Final Product—Sparkling Clear Drinking
Water—in Tile Box in Center

Fernando valley at elev. 475 ft. above sea level. The
plant is adjacent to one of the pumping stations of the
Water Department and is well isolated. This site was
selected after studying many other locations as the one
best fitting in with the general plan.

The site is at one of the many favorable locations for
future plants of large capacity. It intercepts the San
Fernando valley trunk sewer, which is 48 in. diam. and
designed to carry a maximum flow of 60 c.f.s, the present
discharge being 1,000,000 gp.d. Over 85% of the
sewage of the city of Glendale can be pumped to this
site with a 35 ft. lift.

The sewage from this outfall is septic and is subject
to severe seasonal loads of peach, tomato, and vegetable
cannery wastes in addition to receiving the discharge
from pickling works, film laboratories, and a large soap
factory.

By constructing an intercepting line 800 ft. up the
trunk sewer, it was possible to provide a gravity flow
to the treatment plant, built for the most part 6 ft. above
ground level, which not only did away with the trouble
of pumping sewage to the plant but reduced the cost of
installation.

The final reason for selecting the site in question was
to spread the effluent on natural sand beds adjacent to
the river and at a point 134 miles above one of the main
infiltration galleries feeding the city. Fourteen wells
driven on the site fitted in with a large number of
similar test wells maintained by the Department in study-
ing the underground flow from San Fernando valley.
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Design of Plant—The plant is essentially an acti-
vated sludge plant employing separate sludge digestion
with one-third of the final effluent carried through com-
plete treatment including coagulation, superchlorina-
tion, sedimentation, sand filtration, and dechlorination
with activated carbon.

In the first place, the plant is designed to operate
along standard lines but with far more conservative
factors than ordinarily used. The layout is such that
variations can be made in settling periods, aeration and
reaeration detentions, air and power requirements, and
all other factors subject to regulation.

These same units, moreover, are made flexible enough
to test schemes of treatment radically divergent from
standard practice, and also more complete from the
standpoint of producing a more acceptable effluent. All
degrees of treatment from settled sewage to drinking
water are produced.

Everything subject to measurement is fully metered,
such as: sewage flow, gas production, gas utilization,
power produced, air consumption, aeration power, sludge
pumps, clarifier motors, and wash water pump opera-
tion. Composite samples are collected continuously by
automatic sampling devices which take samples approxi-
mately proportional to the sewage flow.

Operation has been simplified, enabling the operator

General View of Sewage Reclamation Plant. Aeration Tanks in
Center with Clarifiers and Digesters at Rear, Fllitration
Works at Left, and Sludge Beds at Right

to keep a complete record of every item entering into
a full interpretation of the plant performance.

Description of Plant—The plant consists of the fol-
lowing units: Intake works; sedimentation, with or
without coagulants; aeration and final sedimentation;
coagulation, filtration and superchlorination works;
spreading beds for the final effluent; and sludge condi-
tioning, digestion, filtration, drying, and power de-
velopment.

Intake Works—The intake is a vertical diversion in
a 48-in. sewer 9 ft. below the surface, which normally
diverts one-quarter to one-third of the entire flow to the
plant by gravity.

The minimum flow reaches the plant at 8 a.m., the peak
flow arrives from 11 aim. to 3 p.m., and the average
flow holds until midnight.

During August, the suspended solids in the raw sew-
age varied from 272 to 1570 and averaged 530 p.p.m.
The oxygen demand value (5-day) averaged 680 p.p.m.
It is evident that strong sewage, and what might be con-
sidered by some as difficult to treat, is being received
by this plant. Even when the canneries are not in opera-
tion, the suspended solids and oxygen demand values
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are higher than the sewage at Hyperion, which is the
ocean end of the Los Angeles outfall.

Sedimentation Works—The sewage can be settled
once or twice and coagulants can be applied between
the two clarifiers used for this purpose. These clari-
fiers are 20 ft. diam. and 7 ft. deep. They are equipped
with Dorr mechanisms. Each provides a 2-hour deten-
tion for the average flow, with an overflow rate of 635
gal. per square foot per day. Clarifier No. 1 alone is
used in standard treatment for preliminary clarification.

It has been definitely proven by others that 50% re-
moval of suspended solids by sedimentation gives better
aeration efficiency than 10% removal by screens. It then
follows that greater removals than 50% are desirable.
Already this is proving out, and it is proposed to use
chemical precipitation to secure the highest possible re-
movals. The sewage in this case will be settled in clari-
fier No. 2 and ferric chloride will be applied before sedi-
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The preliminary clarifier, because of the strength of
sewage, use of low overflow rates, efficient inlet and
outlet details, and control of pH in the raw sewage, gives
exceptionally high removal of suspended solids, averag-
ing 82%, with daily variations from 69 to 91%; the
oxygen demand value is reduced 60%.

Aeration and Sedimentation—The aeration tanks, two
in number, are 55 ft. long, 10 ft. wide, and 10 ft. deep
with a semi-circular bottom. The tanks are equipped
with Imhoff paddles which revolve at 6.5 r.p.m. against
air admitted from a single row of ‘filtros’ plates 5 in.
wide set 1.5 ft. from the side of the tanks and 9 ft. below
the top. The amount of air added varies from 0.2 to 0.4
cu.ft. per gal. of sewage treated.

The tanks are subdivided into compartments for use
in various combinations. In standard treatment, 6 hours
aeration is secured in tanks 1, 2, 3, and 4 and 4 hours
reacration is obtained in tank 5. For cannery wastes,
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RECORD USED AT LOS ANGELES SEWAGE RECLAMATION PLANT TO SHOW SANITARY CHEMICAL
ANALYSES AT HEADWORKS

mentation in clarifier No. 1. The latter clarifier will be
equipped with sludge recirculation.

During periods when the suspended solids in the sewer
ran high, it was noticed that poor sedimentation was
secured even with overflow rates as low as 500 gal. per
square foot per day—whole peaches and tomatoes passed
through the clarifier. The pH dropped to as low as 6.4
day after day. It was obvious that the carbon dioxide
caused a buoyancy which defeated sedimentation to a
considerable extent. This was entirely overcome by feed-
ing a small amount of lime into the raw sewage to
absorb the carbon dioxide. It raised the pIH to 6.8 and
good sedimentation seemed to be restored at 6.7 and
above. The correction of the pH value to secure good
sedimentation and prevent bulking is one of the tricks
already discovered by us in the successful treatment of
peach and tomato cannery wastes.

The Dorr mechanisms are kept in continual operation
and sludge is removed twice daily. The constant squee-
geeing of the sludge thickens it far more than results
from intermittent operation. The sewage enters the tank
at the surface but drops down behind a baffle extending
3.5 ft. from the top. The outlet consists of a series of
small Cipolletti weirs 2 in. wide and spaced 6 in. on
centers. Scum is floated off into the decanter tank.

aeration is secured in 5, 1, 2, and 3, with reaeration in
tank 4. In multi-stage treatment, primary aeration will
be secured in tank 5, sedimentation in clarifier 2, reaera-
tion in tank 4, secondary aeration in tank 2, final clari-
fication in clarifier 3, and reaeration of secondary sludge
in tank 3. The principle in this scheme is to first aerate
the sewage with a large volume of well-aerated sludge
for a short period, and to provide a second aeration
with a small volume of sludge but for a longer period.
In this case, tank No. 1 will not be in use and this
measures the extent of the saving which follows if the
process proves successful.

A number of minor experiments are being conducted
on aeration. The best measure for the efficiency of aera-
tion appears to be the use of the free ammonia test. By
taking these tests in the different tanks, a good measure
of the rate of purification is obtained. The major por-
tion of the work is done in the first half-hour of aera-
tion. This shows conclusively the fallacy of adding all
of the sludge to the raw sewage with continuous aera-
tion for six hours. There is ample reason on this score
alone to advocate multi-stage treatment. But, another
scheme was suggested through accident. One of the
gates leaked and led to the discovery that if the sludge
is fed at different points, still better aeration efficiency
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is secured and far better sedimentation is obtained. This
is being followed up. Other experiments involve studies
of bulked sludge, return of various percentages of sludge,
manipulation of sludge by chlorine, lime, acid, and ferric
chloride to alter the percentage volume of sludge in the
aeration tanks, correlation of air used to oxygen demand
reduction, horsepower requirements, and maximum pro-
duction of nitrates in the effluent.

Sludge is returned for reaeration by a series of pumps,
15, 60, and 90 g.p.m. which are so connected by manifold
suctions and manifold discharges that all variations in
volume of sludge to be returned from any clarifier and
pumped to any tank for separate or combined reaera-
tion can be obtained. Although it is still customary to
provide pumps to return 15 to 20% sludge by volume,
as found in the aeration tanks, this method is not based
on actual operating conditions. The pump capacities
should be made large enough to keep sludge levels at
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Chlorine from Wallace & Tiernan chlorinators ap-
plied at a rate of 20 Ib. per million gallons carries
through the clarifier, giving 0.2 p.p.m. at the outlet.
This chlorine prevents algae growths in troughs and
channels and disposal beds. Where formerly without
chlorination, algae troubles were caused by discharg-
ing the final effluent into sand beds for a week, con-
tinuous runs with chlorination have been extended to
90 days.

During August, the final effluent from the clarifiers
contained 2 p.p.m. of suspended solids, 7.5 p.p.m. oxy-
gen demand, and a turbidity of 6 p.p.m. At times, the
last clarifier was so clear that the brass squeegee
plates in the center cone at the bottom of the clarifier
could be seen from the top of the tank.

Filtration of Final Effluent—One-third of the acti-
vated sludge effluent is carried on to further treatment
of coagulation with ferric chloride, mixture with re-
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OPERATION RECORD FOR HEADWORKS OF SEWAGE RECLAMATION PLANT

operating heights in the clarifiers covering all variations
likely to occur in the percentage of water content of the
sludge.

Two clarifiers, one 20 ft. and one 22 {t. diam., give
rates of sedimentation from 550 to 1060 gal. per square
foot per day, depending on the amount of sludge carried.
The use of two clarifiers in series for standard treat-
ment may sound radical to most engineers, but the per-
formance of removing one-half of the suspended solids
and oxygen demand value with no sacrifice of nitrates
or dissolved oxygen speaks for itself. The second clari-
fier acts as a chlorination detention basin and also as a
safety valve intercepting any sludge which, on account
of a disturbed condition in the previous clarifier, might
otherwise escape.

Special experiments in final sedimentation include
upward filtration through sludge, preferably in a semi-
bulked state, and perfection of inlet and outlet details.
The filling up of the channels of the scraper arms in
clarifier No. 3 to shed depositing sludge entirely over-
comes the periodic rising which gives a bad impres-
sion and is noted in all clarifiers.

turned ferric chloride sludge, superchlorination, sedi-
mentation, filtration through sand, and dechlorination
with activated carbon.

The design of the coagulation and sand filtration
works departs radically from standard design and is
based on original experiments conducted by Carl Wil-
son at San Pedro.

Ferric chloride is added by a machine invented by
Wilson. This device can be regulated to feed any de-
sired dose proportional to the flow. Sludge returned
from the first-third of the settling tank is mixed
at the same point where the mew ferric chloride is
added. A heavy floc forms at once and the mixture is
violently agitated. As mixing becomes gentler toward
the end of the mixing period, a large floc forms which
immediately deposits in the settling tank. The settling
tank is designed for one-hour detention and filter runs
are normal, indicating the vast superiority of ferric
chloride as a coagulant over alum.

The sand filter can be operated at rates of 2 to 5
gal. per square foot per minute. The sand has an ei-
fective size of 0.9 mm., the sand depth is 12 in., and
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the gravel depth is 18 in. Water is admitted to the
surface of the sand through nozzles in a surface mani-
fold which keeps the surface sand in agitation. The
filter is backwashed, first by admitting water through
the surface grid used for the influent and, after the
surface is violently washed, the usual backwash from
the underdrains at a rate of 24 to 36 in. vertical rise
per minute is applied. Wash water troughs are set
10 in. above the sand level. All wash water is re-
turned to the aeration tanks and its sludge eventually
reaches the digester. In this manner, no solids pass
through the entire process and the total removal is
practically 100%.

Chlorine applied at the mixing tank amounting to
25 1b. per million gallons oxidizes any essential oils,
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ing of the surface portions of the activated carbon
sterile is a problem. The length of filter runs and the
proper method of rejuvenation must be carefully de-
termined. So far, the carbon filter has operated 8
hours daily since May 12 this year, with complete re-
moval of chlorine applied.

The final effluent is sparkling, clear, tasteless, odor-
less, and free of suspended solids, color and turbidity.
It has an oxygen demand value of but a trace and an
oxygen consumed value of 2.5 p.p.m.

Spreading Grounds—Five spreading beds giving a
theoretical filtration rate of 200,000 gal. per acre per
day were constructed by removing the top 15 in. of
soil as found at the treatment plant site. The top soil
is a fine sandy silt, underlain by coarser sand which

(Upper Left) Imhoff Paddles in Aeration Tank, Filtros Plates Installed in 5-in, Channel at Left of Horizontal Shaft. (Upper Right)

Final Sand Beds. Float Recorder on Right for First Bed, Evaporating Pan at Right, Parshall Flume in Foreground, Test Wells on

Alternate Dikes, (Lower Left) Cipolletti Weir Outlet System for First Clarifier; Speed Reducer on Aeration Tanks. (Lower Right)

Aeration Tanks and Final Clarifiers, W&T Chlorinators on Top Center Clarifier, Dorr Sludge Pump at Left, Automatic Sampler in
Trough to Right of Hydrant

tastes, and organic matter, and carries through the
sand filter with a residual chlorine value of 0.4 to 0.8
p.p.m. The total contact period in the clarifier and
settling tank gives a contact period of three hours with
free chlorine during the entire period, never {falling
below 0.2 p.p.m.

The carbon filter is constructed with the same area
as the sand filter and is provided with an upward flow
through a 24-in. depth. The carbon filter is ventilated
and equipped to be rejuvenated by steam.

In addition to the customary experiments with
amounts of coagulant, details of mixing, sedimenta-
tion, backwash rates and length of filter runs, particu-
lar attention is being given to a study of activated car-
bon filtration. In the first place, the experiments in-
clude several tyvpes of activated carbon, although to
date only hydro-darco has been used. The maintain-

merges into sand and gravel deposits of considerable
depth. The ground water stands 15 to 35 ft. from the
surface, depending upon the season.

The beds have been carefully leveled and the wetted
area determined. Each bed is equipped with a gauge.
One bed is equipped with a recording gauge and is
used for long periods of dosing; its rate of effective
filtration, including time out, is 1,000,000 gal. per acre
per day. Evaporation is determined by a standard
tvpe of evaporation pan.

Fourteen 2-in. test wells have been sunk in and
around these beds for the purpose of measuring water
levels and collection of samples to determine under-
oground chemical transformation as the effluent moves
away, and to study nitrogen changes and travel of un-
derground pollution.

The effect of the efluent spread on these sand beds
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will be carefully studied with reference to infiltration
galleries 124 miles below.,

Sludge Disposal—Disposal of sludge has been for
many years the bane of sewage disposal, and its mas-
tery now makes for the success of reclamation. This
has been accomplished at our plant by improving the
separate sludge digestion process and experimenting
with the treatment of overflow liquor and filtration of
digested sludge.

The sludge works consist of a decanter tank, 10 ft.
diam., a covered and heated digestion tank 20 ft. diam.
and 16 ft. deep, gas collection, gas utilization through
a heater and in a gas-driven electric generator, over-
flow arrangements, sludge filters, and drying beds.

The sludge process as now developed is odorless be-
cause all gases are collected and either burned or put

(Upper) Battery of Sludge Pumps, Showing Suction and Discharge
Manifolds, (Lower) Electric Panel and Meters for All Uses.
Gas-Electric Generator In Center, Hot Water System on
Right, Digester Temperature Recorder in Upper Right
to beneficial use. The reduction of the sludge to a de-
sirable fertilizer is inoffensive, economical, and utili-
tarian. The success already obtained by this experi-
mental plant along this line has been largely secured

through attention to details.

In the first place, only thick and properly condi-
tioned sludge is pumped to the digester. The excess
activated sludge is dewatered in the decanter tank to
less than 20% of its original volume ; experiments may
reduce this still further. The concentrated activated
sludge is then mixed with fresh sludge. When neces-
sary, lime is also added to the decanter to correct the
pH wvalue in the digester. By circulating the com-
bined mixture of activated sludge, fresh sludge, and
lime {rom the decanter through the pump and back
into the decanter, the activated sludge when put into
the digester will not float and will readily yield to
digestion. This process produces a minimum of over-
flow liquor, saves heat in the digester, and enables the
pH of the digester to be easily controlled.

WESTERN CONSTRUCTION NEWS

Ocroeer 25, 1930

The overflow liquor is still further reduced by draw-
ing off ripe sludge as new sludge is pumped into the
digester. The remaining overflow liquor is not re-
turned to the sedimentation tanks, but is placed on
sand beds. Experiments are being made on the sepa-
rate conditioning of overflow liquor for filtration and
the conditioning of digested sludge for mechanical fil-
tration to do away with all sand beds. The cake is in
suitable form to be hauled away for use as a fertilizer.

It is proposed to conduct experiments with yeasts
and enzymes in the digestion tank to accelerate diges-
tion and gas production. A Ford gas engine connected
to a motor used as a generator has been installed and
the amount of power which can be generated from the
sludge gas is being determined. It is already appar-
ent that in a large plant receiving normal sewage,
enough power may be developed to meet all its needs.
In the experimental plant, the cooling water is used to
heat the digester, there being probably three times as
much heat from this source as is needed by the di-
gester.

Experiments are also being conducted on the value
of the sludge for the fertilization of various plants and
trees.

Cost Data—A complete record of operation costs is
maintained. Designs have also been made for acti-
vated sludge plants of complete design for the follow-
ing sizes: 1 m.g.d., 10 m.g.d.,, and 25 m.g.d. The in-
stallation cost covering excavation, concrete, equip-
ment, installation of equipment, and miscellaneous
items has been determined and studied. This cost
varies from $135,000 per m.g. for the small plant to
$56,000 per m.g. capacity for the large plant. The op-
eration costs are properly exterpolated to the larger
plants, and with the size of every piece of machinery
and motor known. The power and depreciation costs
have been accurately determined. For a 25-m.g.d.
plant of the activated sludge process without filtration,
the operation cost figures $15 per m.g. including : labor
—$3.66, power—$1.65, chemicals—$2.50, deprecia-
tion—§3.21, research—$1.00, maintenance—$0.50, and
contingency—%$2.04 (15.8%).

Separate cost figures will be worked out for each
new successful scheme of treatment, so that the true
value of all improvements can be determined. It is not
so much what antiquated plants in the east and here
cost, but what a new plant designed on our present
knowledge can be constructed for under local condi-
tions. It appears that further revisions will be sharply
downward.

These data do not include any return {from the sale
or use of water or the sale of sludge for fertilizer.

What the Plant Is Accomplishing—Although the
major work along research lines has yet to be con-
cluded, nevertheless the plant has already dispelled
certain previously mooted points and demonstrated
that reclamation is really within reach.

It has shown that sewage can be completely treated
without nuisance, offense, or production of any odors.

It has shown that industrial sewage, including can-
nery, film and soap wastes, by adjustment of pH, in-
creasing air, and increasing the reaeration period, does
not upset an activated sludge plant.
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It has been shown that the costs of activated sludge
plants built under local conditions are not as high as
necessary at eastern plants, and that the gross cost of
operation by attention to details of operation, selection
of equipment, and intelligent supervision, need not exceed
$15 per m.g.

It has been shown that complete treatment producing
drinking water which is devoid of suspended solids,
oxygen demand, odor, taste, color, or smell, and which
meets the Treasury Department standards, costs less than
untreated water brought in from outside sources.

It has been shown that all visitors are favorably im-
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pressed and that no one who has been tolerant enough
to investigate has any psychological or sociological objec-
tions to the final effluent, formerly discharged to the
ocean, being placed into gravels above infiltration gal-
leries.

It has been shown that by designing, building and
placing into operation a complete plant within four
months time, and further by developing activated sludge
in seven days and sufficient gas in ten days to operate
the digester, that a large plant using no other types of
machinery than installed at this plant could in case of
emergency be constructed even in less time.

0000000000000 0000000000000 0000000000000 A R AR AR A s AR

Electrolytic Corrosion of Underground Pipes

By H. A. KNUDSEN"

Mechanical and Electrical Engineer, East Bay Municipal Ulility District,
Oakland, California
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Electrolytic corrosion of underground pipes and
other metallic structures is familiar, and its results
well known to operators of water, gas, oil, and other
underground distribution systems.

Two Sources of Current—The term electrolysis
includes the entire process of accelerated corrosion of
metallic structures caused by electric current. The
electric current may be from either of two sources.
First, that external to the metals as from the negative
feeder or rails of an electric railway; and second,
that due to galvanic currents originating on the metal
itself without any external agency to cause the cur-
rent to flow. In either case, the underground metal
pipes and cable sheaths, as well as the rail in contact
with the surface of the earth, are the electrodes, and
the moisture of the soil with its dissolved acids, salts,
and alkalies, is the electrolyte.

Wherever the current flows away from the pipes,
sheaths, or rails, they serve as anodes and the metal
is corroded; wherever it enters the pipes, sheaths, or
rails, they serve as cathodes, and metal, gas, or al-
kalies, according to the nature of the soil, will be
liberated.

Protection Against Stray Currents—In the effort to
- reduce or eliminate damage to subterranean metallic
networks resulting from stray currents from electric
railway and galvanic currents, many methods have
been devised and proposed by organizations and in-
dividuals interested in the subject. Notwithstanding
the extent of the damage done and the cost of repair-
ing and replacing corroded pipes and other structures,
there has been, as yet, no method devised whereby
electrolysis can be eliminated.

The problem of protecting reticulations of subsur-
face metallic structures in metropolitan areas is by no
means a simple one, in that it involves more than one
network of pipes and a system of underground cables,
all overlaid with one or more networks of electric
railways. In addition, many classes of soil are usually
encountered, which further complicates the problem.

*Member, American Institute of Electrical Engineers,

In such a system many conditions must be dealt with,
several of which are variable, changing with the ex-
pansion of the various utilities and municipalities in-
volved, with age of the structures and with the seasons
of each year.

Stray Currents from Electric Railways—The ma-
jority of pipe and cable failures from electrolysis are
caused by currents straying from electric railway
tracks into the earth. These currents find their way
to water and gas pipes, telephone and power cables,
and other underground structures. Wherever the cur-
rents leave the underground metallic structures
through the earth, corrosion results and, eventually,
leaks or failures follow.

Stray currents do not always take a simple path
from rail to pipe, or other structures and thence along
the pipe to the point of drainage. In seeking the path
of least resistance these currents {requently take
round-about paths, passing from one pipe system to
another, and produce electrolytic corrosion at every
point of passing from metallic structures to earth.
Thus, not only are the structures of all interests op-
erating underground reticulations subject to injury,
but the entire public being served by means of these
structures has a vital interest, as the enormous cost of
replacement is passed on to the consumer through
rates or taxes.

Cooperation Needed—Unless the municipalities and
utilities involved cooperate harmoniously with a view
to finding a solution that will be mutually beneficial,
and parties responsible for electrolytic troubles as-
sume the full share of their responsibility, the problem
facing each of them separately is hopeless from the
outset. The close physical proximity of the various
structures in the streets belonging to the various in-
terests makes them all parties to a defense against
a common enemy.

Except in the cases where electric railways have a
direct interest in underground distribution systems, the
operators of these systems are forced to shoulder the
entire burden of the expense of repairing and replae-
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ing their pipes and cables, and combating the stray-
current evil. As long as stray currents are permitted
to discharge into the earth, owners of the underground
systems will have to suffer the consequences. Any of
the measures which may be applied under these cir-
cumstances are merely palliatives and do not eliminate
the cause of trouble.

Operators of subterranean piping and cable net-
works are faced with the necessity for permitting stray
currents to flow on their structures, and of attempting
to limit and control that flow within safe limits and
direct it to drainage points where it can be removed
by means of metal conductors.

Three Protective Methods—Resistance joints in
pipe-lines have been advocated and used as a means of
limiting the magnitude of stray electric currents. The
results obtained have been somewhat disappointing,
particularly where pipes or cables in which no means
for current limitation is provided, are installed paral-
lel, and in the immediate vicinity. These parallel
structures pick up the stray currents and carry them
to points where the potential difference is such as to
cause a transfer of current to the protected pipe.

Insulated covering and coating for pipes and cables
is another means which is being used. Like resistance
joints, these too have their limitations. With the ex-
ception of concrete, which is expensive, none of the
coatings being used can be regarded as permanent.
The failure usually takes place at bubbles or small im-
perfections which are almost inevitable, or at bruises
to the coating caused by handling. [t cannot be dis-
puted that coatings do increase the life of the struc-
tures, even though they do not eliminate the evil
effects of stray currents.

One other method for the mitigation of electrolysis
is being used with success on isolated pipe-lines. This
is the electrolytic or cathodic method. By installing
a cathodic unit at points where electrolysis damage is
chronic and applying sufficient current by means of
this equipment to neutralize the current producing
corrosion, it is expected to eliminate damage at that
location. In large networks, this is liable to produce
other complications equal to—if not worse than—the
trouble which it is sought to eliminate. While this
method does well in case of galvanic currents, its ap-
plication to stray currents will be expensive because
of the larger currents involved.

It is evident that mitigative methods applied to un-
derground structures are temporary and local in their
results and that their use leads one to travel around
in a circle, always ending at the point of departure.

Draining the System—Once stray currents have
found their way onto the system, they must be re-
moved with the least damage to the structures. The
points at which the currents finally leave the pipes and
cables are mear the power substations which feed the
railway system.

By draining the pipe through the use of electrical
conductors between it and the cables and the negative
bus of the substation, damage can be eliminated at
that point. But, when drains are installed the resist-
ance of the return path of the current is decreased,
with the result that the amount of stray current is in-
creased. Thus, while relieving the situation at one
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point, it is aggravated at other points, all of which are
unknown until they manifest themselves through leaks
or breakdowns which disrupt the service and are a
source of great expense. In many instances, drainage
and resistance joints operate at cross purposes, drain-
age producing a condition which resistance joints tend
to eliminate.

Improve the Electric Railways—Stray currents can
be limited by measures which are applicable to electric
railways. The most obvious of these measures is the
improvement of the rail circuit, such as the use of
heavier rail sections, a better bond between rail sec-
tions, and supplementing the rail circuit by negative
feeders. All of these measures tend to decrease the
resistance of the return path of the currents to the
source of power, consequently nearly all of the current
will return by that route. Without such a low resist-
ance return path, the currents trespass and destroy
property of others.

The length of the rail circuits can, to the advantage
of the railway system as well as others, be materially
reduced by the installation of more power-supplying
substations. These stations will of necessity be
smaller than ones now in use, but the improvement to
rail service will offset the slight additional cost. Re-
cent improvements in substation control equipment
have made possible the use of automatic stations.

More attention can be given to roadbeds to increase
their insulating qualities in order to confine railway
currents to their proper channels.

The results to be obtained by shortening and im-
proving the rail circuit are by no means one-sided.
In addition to reducing stray currents and the conse-
quent damage therefrom, the power losses resulting
from the high resistance of the return circuit will be
materially reduced, with consequent reduction of
power costs. Also, the better voltage conditions ob-
tainable along the railways will make possible a faster
car schedule.

Until operators of street railways recognize their
responsibility with regard to stray current damage
and take steps to confine the current to their own
structures, operators of underground structures will be
forced to expend Iarge sums of money annually to
keep their equipment in proper condition.

COMPETITION FOR TANK DESIGN

The Chicago Bridge & Iron Works is sponsoring a
world-wide competition for improved design in ele-
vated steel tanks. For the best eight renderings, $4000
in prizes is offered, divided as follows: first prize—
$2000, second prize—$1000, third prize—$500, and five
honorable mention prizes of $100 each.

Entries in the competition will consist of two draw-
ings of a typical elevated steel tank with a nominal
capacity of 200,000 gal. Entries will be received anony-
mously, displayed impartially, and judged by a 3-man
jury of award. Albert M. Saxe, 430 n, Michigan ave.,
Chicago, has been appointed professional advisor for
the competition and will handle all communications
regarding it, receiving applications for entry until
December 1, 1930. The contest, which closes March 1,
1930, is open to architects, engineers, and draftsmen.
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Design and Operation of Swimming Pools

Necessity for More Frequent and Rigid Inspection and
Extreme Care in Operation and Maintenance

By A. C. BEYER"

District Manager, Wallace & Tiernan Co., Inc., San Francisco
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Editor’s Note—A. C. Beyer was born in St. Paul, Minnesota,
June 20, 1901, and graduated in sanitary engineering from the
University of California in 1925. During college vacations
Beyer was on surveying parties for the California Division of
Highways and the Southern Pacific Co. From graduation
until August, 1926, he was assistant city engineer of San Rafael,
California, on design, construction, and maintenance of streets
and other municipal improvements. From August, 1926, to
January, 1929, he was a sales engineer for the Pelton Water
Wheel Co., of San Francisco, handling all types of hydraulic
machinery. Since January, 1929, he has been sanitary engineer
and district manager in the San Francisco office of Wallace &
Tiernan Co., Inc., handling chlorine control apparatus.

It is the intention of this article, in reviewing
swimming pool design and operation, to emphasize
the fact that it is worthy of more engineering at-
tention that it has been receiving in many cases.
Swimming pools are just as much a problem, par-
ticularly in the case of public pools, as are water
treatment plants, to which they are similar in many
details. It is certain that many relatively ineffec-
tive and uneconomical layouts would have been
avoided and errors in operation corrected, if this
was realized and qualified engineers consulted.

State and Municipal Regulation — California can
point with pride to the fact that practically the first
official action in the regulation of swimming pools
in this country was taken in the passage of a regu-
lation by the State Board of Health nearly twenty
years ago. Soon after, a number of the larger cities
in the country, including Detroit and Cincinnati,
undertook inspection and regulation of public pools.
At the present time, over thirty states have care-
fully drawn rules and regulations regarding swim-
ming pools. Most of these are concerned both with
design and operation. The list of cities in which
swimming pools are subject to regulation by inspec-
tors is quite extensive, but the number in which
this inspection and regulation is really effective is,
unfortunately, not so large.

Fill-and-Draw Type— The first swimming pools
constructed were of the fill-and-draw type. In this
type of pool the water would be changed whenever
the operator thought advisable, or, in many cases,
was forced to do so. Thorough, continuous treatment
of the water in a fill-and-draw pool is not easy and
is therefore usually neglected. Although such pools
are certainly not to be encouraged, it must be recog-
nized that they will continue to exist in certain cases
and most regulations state that the pool must be emp-
tied, cleaned, and refilled when the total number of
bathers using the pool since the last emptying equals
20 persons for each 1000 gal. of pool capacity.

The only case in which a pool of the fill-and-draw

*Junior, American Society of Civil Engineers.

type is really looked upon with favor by authorities
is when an amount of fresh water is added equivalent
to at least 400 gal. per bather. It is, of course, excel-
lent when fresh water is added continuously to the
pool in sufficient quantities, especially when such
water is properly treated to give a residual of the
disinfecting agent continuously in the pool, such as
by chlorinating the incoming water. This type of
operation would be equivalent to the modern pool
with a recirculating system.

Recirculating System—It was the problem then of
securing relatively large quantities of fresh, disin-
fected, clear water which led to the modern recirculat-

Boy Scout Pool and Pueblo, Phoenix, Arizona

ing system. As a secondary factor in favor of such a
system, it was soon obvious that the recirculation of
swimming pool water would make possible important
savings in heating costs where it was necessary to
raise the temperature of the pool water.

To make recirculation a success, the first designers
followed closely the practice in water treatment. This
was natural, as the recirculating system was actually
to be a water purification plant.

The recirculating system for a swimming pool con-
sists of the outlets which take the water normally
from the deep end of the pool to the recirculating
pump or pumps, followed by filters, a heater if used,
and sterilization equipment; the water being then re-
turned normally to the shallow end of the pool. The
recirculating equipment—or purification plant as it
may be regarded—should as a rule have sufficient
capacity to handle an amount of water equivalent to
the capacity of the pool in an eight-hour period. In
certain cases, a smaller capacity is justified and in a
few cases a larger capacity, depending principally
upon the expected bathing load.

Centrifugal pumps are normally used for recircu-
lating. In the case of large pools, several pumping
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units are often installed, either to allow variations in
the recirculating rates or as duplicates.

In most cases, a vacuum cleaner is considered a
part of the recirculating equipment. This consists
of a suitable suction head, with provision for attaching
to the recirculating pump section, used for cleaning
the bottom of the pool. Suitable strainers are invari-
ably installed on the suction lines.

Types of Filters—All types of sand filters have
been used in swimming pool repurification systems;
slow sand filters, rapid gravity filters, and those of
the pressure type. However, it was only in the case

L. S. Rosener Pool, Atherton, California

of some of the earlier pools that slow sand filters
were used, since the amount of space required and
labor in cleaning was relatively large.

Pressure Filters—It has been estimated that about
80% of the pool filter equipment is of the pressure
type, and on account of the economy in space this
type of filter is usually preferred unless the water is
very hard and causes incrustation of the sand grains.
When the latter is the case, most designers prefer the
open construction of the gravity filter, using it espe-
cially for large outdoor pools.

The design of the rapid sand filters for swimming
pools follows closely water purification practice. A
maximum rate of filtration of 3 g.p.m. per sq.ft. of
surface area is recommended, and it is essential that
proper pressure or loss-of-head gauges be provided.
Rate controllers are to be preferred for larger pools.

In the case of pressure filters, the design of the valve
nest, piping, etc., has been fairly well standardized,
and although there is a considerable variation in de-
tails, and particularly in the type of under drainage
system, it is fairly safe to say that any of the larger
pressure filter manufacturers can be relied upon to
furnish satisfactory units. In the case of small filters,
an ‘ alum pot’ is normally used for the coagulant, but
in the larger pools the more accurate solution and
orifice boxes are recommended.

In a small pool, single filter units are often used.
In such cases a separate pump, to give a sufficient
volume of water for back washing at the proper rate,
must be installed, except where city water under
sufficient pressure is available.
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The installation of multiple filter units has several
advantages. In the first place, it is then possible to
use the recirculating pump for back washing one filter
unit at a time. Likewise, with the smaller filter units
a more even distribution of filtration is secured. Then,
too, it is possible in an emergency to put one unit out
of service for repair or overhaul, and still get suffi-
ciently satisfactory results for a short period.

Heating — It is desirable to heat swimming pool
water in most cases; it is essential to do so for indoor
pools in the mnorthern section of this country. A
temperature of from 2 to 5 degrees lower than the
temperature of the air is usually considered desirable.
The type of heating unit depends on whether steam
or hot water is to be used. Automatic control of the
temperature is desirable. Blowing steam directly inte
the pool is poor practice.

Disinfection—It is recognized that the proper type
of disinfection is the most important step in producing
swimming pool water which is safe for bathing at all
times. Three types of disinfection have been tried:
ozone, ultra-violet ray, and chlorine.

It is recognized that ultra-violet ray will satisfac-

Castlewood Country Ciub Pool, Near Pleasanton, California

torily disinfect clear water. However, there has been
no satisfactory evidence produced to show that there
is any residual sterilizing effect; in other words, in
the case of swimming pool water it is essential that
there be some disinfectant in the water in the pool
itself to act on any infectious material given off by
bathers, and the ultra-violet ray does not furnish this
residual action. Therefore, in a considerable number
of instances where ultra-violet ray treatment has been
used, it has been found advisable to replace or supple-
ment that treatment by chlorine. Ozone sterilization
has limitations similar to ultra-violet ray.

The use of chlorine in some form is recognized to
be the most satisfactory and effective method of pool
disinfection. In the majority of pools in this country,
with recirculating equipment, chlorine is introduced
by means of solution-feed chlorinators in which the
chlorine is accurately measured and applied into the
recirculating system as a water solution. The depend-
ability, low operating cost, and simplicity of modern
chlorine control equipment has made this method of
sterilization meet with the approval of designers,
operators, and health authorities. Intermittent appli-
cation of hypochlorites to swimming pool water, as
formerly practiced, is no longer tolerated, as consist-
ently good results are impossible,

Residual Chlorine—The amount of chlorine added
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to the water is sufficient to maintain a residual in the
pool between 0.2 p.p.m. and 0.5 p.p.m. This residual
is easily determined by means of the orthotolidin test.
The effectiveness of the treatment is witnessed to by
the fact that health authorities accept a test for the
proper chlorine residual in the swimming pool water
as evidence that it is free from bacteria.

However, it is good practice to have the bacterial
tests of the swimming pool water made at regular
intervals, and this is the practice in all cities where
effective regulation of pools is carried out.

Pool Design—The structural design of a swimming
pool normally offers no unusual problems to an engi-
neer. In this connection particularly, I would refer
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novel shape of two semicircles connected by a rectan-
gular section, and has a number of advantages. While
the rectangular pool of conventional design is quite
satisfactory in most instances, it is certain that there
is opportunity for variation and improvement in a
great many special cases.

In the design of the recirculating piping and valve
arrangement, considerable flexibility in operation can
be obtained with little, if any, additional cost. A
recent illustration of this peint came to my attention
in the design prepared by L. S. Rosener, consulting en-
gineer of San Francisco, for his private pool at Ather-
ton, California. The piping arrangement for the pool
is such that the flow of recirculation can be changed,

(UPPER) HEARST MEMORIAL POOL, UNIVERSITY OF CALIFORNIA, (LOWER) BEVERLY
HILLS RANCH POOL OF E. L. DOHENY, SR.,, AT NIGHT

to the 1926 report of the Joint Committee on Bathing
Places of the American Public Health Association.
In this report was given fairly complete recommenda-
tions covering the construction details and propor-
tioning of the pool of the usual rectangular form, in
which the water is introduced at the shallow end and
taken out at the deep end.

In the case of many of the larger pools various
engineers have shown considerable ingenuity in shape,
arrangement, and division of the pool or pools to suit
special conditions. In our own locality the three
men’s pools constructed at Stanford University (de-
scribed in Western Construction News, Vol. IV, No.
20, October 25th, 1929, issue) illustrate some of the
possibilities. Another instance is the design for the
municipal pool planned for the city of Modesto by
Frank S. Rossi, city engineer; which pool has the

so that in cases where he wishes to heat the deep end
of the pool rapidly, or increase the recirculation at
that point for various other reasons, that can be ac-
complished by merely opening one valve and closing
another. Various other ingenious arrangements on
this and other pools designed by engineers could be
mentioned, all of which appear simple enough when
seen, but which are in most cases omitted or not taken
advantage of when pools are merely built by laymen
or mechanics without engineering assistance.

There is no question but that a tile finish for a pool
makes the most satisfactory and best looking job.
However, it is often the desire to effect some economy
in using a cement finish., In the latter case, much
dissatisfaction has resulted due to the improper use
and application of various paints and coloring com-
pounds. A little engineering advice and supervision
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in such cases would be a real saving and would result
in better looking pools. (See Bulletin on Swimming
Pools published by the Portland Cement Association).

Pool Operation—In swimming pool operation, it is
as a rule not necessary to use as many different types
of chemical treatment as in drinking water purifica-
tion. In addition to alum for coagulation, soda ash
is quite often employed to maintain a slight alkalinity

(Upper) Emporium Country Club Pool, California.

(Center) Orinda Country Club Pool,

Marin County,
Contra Costa County,
California. (Lower) Fair Estate Pool, Piedmont, California

in the water. A ]';TI of between 7.2 and 7.8 is the
optimum. Acid water of itself is irritating to the
sensitive membranes and accentuates any irritating
effect of other chemicals. In water of the alkalinity
mentioned, it is impossible to have any irritating
effects from the use of chlorine with the residuals
recommended for sterilization.

As probably the most effective algicide, copper
sulphate finds a use in swimming pools. Recently,
however, it has been recognized that if the chlorine
residual in the swimming pool is maintained at the
point recommended for effective bacterial disinfection,
then the growth of algae will be inhibited. This has
resulted in a much wider use of chlorinators, both on
private and public swimming pools, since the attrac-
tiveness of clear water without the disagreeable fea-
tures of copper sulphate is much to be desired.

Recent Developments — Under-water lighting in
pools, both indoor and outdoor, has made night
bathing both safe and pleasurable. Most of the instal-
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lations that I have seen of under-water lighting
equipment indicate that it has been put in by rule of
thumb methods. A little thought in type of lights and
the arrangement is certainly justified. I believe that
in the future the only type of lights that will be in-
stalled will be those which are removable and readily
accessible without emptying the pool.

Foot Infections—Recently, the problem of elimi-
nating the various types of foot infections has de-
servedly received considerable attention. Ringworm
(athlete’s foot) and plantar warts are the most com-
mon types of infection. This should be borne in
mind by the designer in eliminating all types of floor
covering or mattings which tend to stay continually
moist, and in providing good drainage of floors and
walkways. In operation, the washing down of floors
with strong solutions of hypochlorite is very effective.
In many cases, the solution from a chlorinator, prop-
erly diluted, can be conveniently used.

Ammonia-Chlorine and Chloramine—Again follow-
ing progress in the field of water purification, ammo-
nia-chlorine treatment is being widely looked to. As
a matter of fact, in England there has been for several
years a rather widespread use of the ammonia-chlorine
or chloramine treatment in the of swimming
pools. In this country on a number of large pools
ammoniators are being used in addition to chlori-
nators. In smaller pools, it has been found that the
use of ammomnia-alum for a coagulant, instead of
aluminum sulphate, will give nearly equal results. It
is my opinion that the principal advantage of ammo-
nia-chlorine treatment is that a much higher chlorine
residual in the pool can be maintained without any
possible danger of complaints from bathers. It has
been definitely shown that swimming pool water with
a residual as high as 1 p.p.m. can be used by bathers
without the slightest discomfort, even though they
have previous knowledge of the chlorine content of
the water. The ammonia-chlorine or chloramine treat-
ment results in some economy in chlorine and also,
some authorities claim, a much higher germicidal
value.

case

In the past, the B. coli index and total bacteria
count have been used as the criteria of swimming pool
pollution. Recent studies have indicated that a more
accurate index would be that of B. streptococci or
staphylococei. Some excellent work in this regard
has been done by the Detroit Department of Health.

The work already done in connection with swim-
ming pools, particularly that of the sanitary engineer-
ing profession, as indicated above, has resulted in safe
swimming pool water—most operators are dissatisfied
if the water does not test better than drinking water
—and in satisfactory conditions of operation. How-
ever, there is need for continued attention to swim-
ming pools by the engineering profession to the
end that the best available knowledge is taken advan-
tage of and further improvements be developed.

Editor’s Note—California Filter Co. installations were made
for the Castlewood, Emporium, and Orinda country clubs and
the Fair Estate, and International Filter Co. installations for
the Huntington Hotel (front cover), Boy Scout Pool at
Phoenix, and E. L. Doheny, Sr. W & T chlorinators were
used at all of these pools.

e
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Chloramine, Its Preparation, Properties, and Uses

By W. HirscHKIND

Chief Chemist, Great Western Electro-Chemical Co.,
Pittsburg, California
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Chloramine, or rather chloramines, have been
known for many years. The compounds were first
discovered by Raschig® in 1907, while Rideal® in 1910,
and Race® in 1915 pointed out their excellent bacteri-
cidal properties which exceeded several fold those of
chlorine alone. It was not until the advent of the
cheap synthetic ammonia, which had so marked an
influence on many industries, when the work of
Raschig, Race, and Rideal was reopened, and today
chloramines may be classed as very important com-
pounds in the sanitary field.

The compounds we are dealing with are ‘Mono-
chloramine’ (NH,Cl), ‘Dichloramine’ (NHCI,, and
sometimes, although largely as an undesirable by-
product, the much older ‘Nitrogen Trichloride’ (NCl,).

Chemistry of Chloramine Compounds—Raschig was
the first to discover the formation of monochloramine
by reaction with equimolar proportions of ammonia
and hypochlorite in dilute solutions, according to the
equation :

NaOCl + NH,=NH.Cl + NaOH (a)
The solution so obtained decomposes easily, however,
under the influence of the free caustic soda, as follows:

3 NH:Cl+ 3 NaOH = NH.+ N; + 3 NaCl + 3 H.O

Chloramine may further be produced by the reaction
of chlorine with ammonia in dilute solutions, as fol-
lows:

Cl.+ 2 NH.= NH:CI + HCI (b)

The hydrochloric acid formed will immediately react
with an additional mol of ammonia, forming ammo-
nium chloride:

HCI1 4+ NH.= NH.CI
so that the ultimate reaction proceeds as follows:

Cl: + 3 NH.= NH.Cl + NH.CI
involving a molar ratio of ammonia to chlorine of 1: 3,
instead of 1:1 in equation (a). Besides the disadvan-
tage of the larger ammonia consumption, chloramine
prepared by this method cannot be stable because of
numerous side reactions taking place under these con-
ditions which lead partly to decomposition under evo-
lution of nitrogen, partly to formation of nitrogen
trichloride, etc.

The decomposition of chloramines may occur in the
following steps:

3 NH.Cl=NH.Cl + 2 HCI + N.
NH.Cl + 2 HClI=NH.Cl + Cl,
NH.Cl + 3 Cl.=NCL + 4 HCI (3) Rapid (Bray & Dowell)*
NH.Cl + NCl:=N.+ 4 HCl (4) Slow (Bray & Dowell)*

Reaction (1) is apparently a very slow reaction un-

(1) Very slow
(2) Rapid

'Raschig: Monochloramine. Chem. Ztg., Vol. 31, p. 926, 190 ; Berichte
Vol. 40, p. 4586, 1907.

#Race: The Chlorination of Water (1917).

“Rideal: J. of Royal Sanitary Institute, Vol. 31, p. 33, 1910,

Bray & Dowell: Experiments with Nitrogen Trichloride and The Re-
ﬁl;?;a; Between Chlorine and Ammonia, Jour. Am. Chem. Soc. 39,896

der faintly alkaline condition. Reactions (2) and (3)
are known to be rapid, and represent a large conver-
sion of NH,Cl into non-bactericidal ammonium chlo-
ride. If acid conditions are avoided, the chloramine
decomposition is, therefore, slow.

Under acid conditions, the chloramine decomposes
rapidly according to reactions (2) and (3). The solu-
tion retains some bactericidal value, however, because
the nitrogen trichloride which forms decomposes more
slowly according to reaction (4), unless organic mat-
ter is present, in which case the available chlorine is
rapidly used up in oxidizing the organic matter.

Under strongly alkaline conditions, decomposition
by reaction (1) is greatly accelerated. The alkali may
be either caustic or a large excess of free ammonia.
This has already been mentioned in the case of
Raschig’s reaction under (a).

With a smaller excess of free ammonia, hydrazine
is formed, especially if reducing substances (formal-

.dehyde, sugars, etc.) are present.

NH.Cl + NH;= N:H.Cl (5)

It is evident from the aforementioned that the
hydrogen-ion concentration plays an important role in
stabilizing chloramine solutions.

Chapin® has shown that the nature of the product
obtained through chlorination of an excess of ammo-
nium ions is known to depend upon the pH of the
solution, acidity leading towards nitrogen trichloride,
and alkalinity towards monochloramine. In solutions
with pH above 8.5, nothing but monochloramine was
found; below pH 4.4, nitrogen trichloride is largely
produced ; while between pH 4.4 and 8.5, both mono
and dichloramines exist.

The most advantageous method of preparing chlora-
mine appears to be by the reaction of ammonia on an
aqueous solution of free hypochlorous acid.®

HOC! + NH.= NH.Cl + H.O (c)
By this method, a neutral solution is obtained free
from any of the aforementioned causes of self-decom-
position.

Hypochlorous acid may be made by passing chlo-
rine into a sodium bicarbonate solution, in the absence
of direct daylight, until a precipitate of barium car-
bonate no longer forms when a portion of the solution
1s tested with barium chloride.

An alternate method is to pass chlorine into a sus-
pension of finely divided calcium carbonate in water.
The excess calcium carbonate should be filtered out.
The same result may be obtained by passing chlorine
water through a limestone tower which method is par-
ticularly adaptable to large-scale operations.

Where it is not convenient to use chlorine gas,

5Chapin: Dichloramine. Jour. Am. Chem. Soc, 51, 2112 (1929),

"Olszewski: The Monochloramine Process for the Disinfection of Swim-
ming-Pool Water. Chem. Ztg. 52, 141 (1928).
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hypochlorous acid may be made from liquid-bleach
solution (sodium hypochlorite, calcium hypochlorite)
by adding a weak acid such as boric or carbonic acid.
A large excess of the weak acid should be avoided.

Pure hypochlorous acid, free from dissolved salts,
can be prepared by distilling any of the above solu-
tions under reduced pressure and collecting the dis-
tillate. Regardless of the method of preparation, the
hypochlorous acid solution should be kept in a dark
bottle, as the acid decomposes rapidly in the light.

The chloramine solution is best prepared by adding
dilute aqueous ammonia to a hypochlorous acid sclu-
tion prepared by one of the above methods. The
strength of the hypochlorous acid solution should first
be determined by titration in the usual manner, or by
diluting a portion of the solution and comparing with
the orthotolidine standards. To convert the hypo-
chlorous acid into chloramine, add the following quan-
tities of ammonia :

Available chlorine Volume of 1% ammonia®

in hypochlorous solution to each liter of

acid solution. hypochlorous acid solution.
(p.p.m.) (e.c.)
2008 T . 60
00 - e 90
400 ... S )
500 ... . 15.0

The ammonia excess should be still greater if the
solution contains other free acid—for example, where
the hypochlorous acid is prepared by adding excess
boric acid to bleach solution as described previously.

The hypochlorous acid solution used in making
chloramine should not contain much more than 1000
p.p.m. of available chlorine, as the stability of chlora-
mine solutions decreases rapidly above this concen-
tration.

Properties of Chloramines—Pure chloramine can be
obtained by distilling it from its aqueous solution in
vacuo at low temperature as an unstable pale yellow
oil floating on the surface of the water in the receiver.
It decomposes rapidly at ordinary temperatures. At
minus 60° C. it forms a colorless crystalline substance
which on warming up decomposes with explosive vio-
lence. Dilute solutions of chloramine are, of course,
perfectly harmless, and concentration can be effected
up to 10% without explosive decompositions.

Water is a better solvent for monochloramine
(NH,Cl) than most organic solvents. This is ac-
counted for by the polar character of the material.
The distribution ratio of NH,Cl between ether and
water is approximately 1 to 1, and between chloroform
and water, 0.25 to 1. NH,CI is practically insoluble
in carbon tetrachloride, and NHCI, is only slightly
soluble in this solvent, while NCl, is fairly soluble in
the same solvent. This gives a means of separating
NCl, from the other two compounds. The following
is a list of some approximate distribution ratios for
NH,CI and NHCl,:

NH.CI Chloroform/water..........ccccoocovee

NH.Cl Carbon Tet./water....
NH.Cl Ether/water............

0.25
Very small
1.0 (Approx.)

NHCIl: Chloroform/water..... - 188
NHCly Carbon Tet./water.......coerveerrrneas 0.85
NEICly Ether/watet.......... . .473

*The amounts of ammonia given in the table are 20% greater than the
theoretical requirement for NH:Cl, as the presence of excess hypochlorous
acid wor chlorine decreases the stability of the chloramine solution.
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For analytical purposes, it is also of interest to note
that NH,Cl, NHCI,, and NCl, all liberate iodine quan-
titatively from an acidified potassium iodide solution.

Chloramine is more soluble and less volatile than
chlorine, also less irritating and nontoxic to humans.
It has a bactericidal action of three to four times that
of chlorine and a very much lower oxidation potential.

Application of Chloramines—The application of
chloramines is based on its three outstanding prop-
erties: (1) high bactericidal effect; (2) non-toxicity to
humans; and (3) low oxidation potential.

The low oxidation potential causes chloramines to
persist for a longer time than chlorine alone and
makes its application possible in cases where chlorine
alone would be immediately used up by oxidation, as
for instance in industrial slimes. Large dosages which
are sometimes resorted to, to take care of heavy bac-
terial loads or killing of algae, and which may leave
disagreeable odors and tastes by use of chlorine alone,
can be carried out with perfect impunity by means of
chloramines. Chloramines can be used in the food
and packing industry where the use of chlorine might
be detrimental.

For most commercial uses, it may be found advan-
tageous to prepare the chloramine first and add it as
such to the point of application, because in this case
the most economical method of preparation can be
used, involving an ammonia-chlorine ratio of approxi-
mately 1:4 by weight. In case of water supplies, etc.,
having a slightly alkaline reaction and containing con-
siderable quantities of calcium and magnesium bicar-
bonate, chlorine and ammonia may be added direct in
the above ratio.

For the prevention of tastes and odors in waters
containing phenolic bodies, preammoniation followed
by chlorination is probably the most efficient method,
although it may involve a greater ammonia expendi-
ture than in the afore-mentioned ratio of 1:4. The
reason for this is that preammoniation will insure the
formation of chloramine compounds in subsequent
chlorination, rather than chlorophenols which are re-
sponsible for the tastes and odors.

There are two chloramine compounds on the mar-
ket, in which the available chlorine is stabilized by
combination with an organic radical. These com-
pounds are Fhloramine ‘T" and halazone, of the follow-
Ing compositions:

Cn H1 CHa SO! N N.’l CI -3 HJO
Chloramine ‘T’

CeH.CLSO:N.COOH
Halazone

The experience with these compounds has been how-
ever, that owing to their great stability, the bacteri-
c:cjal effect is a very slow one and cannot be compared
with that of chloramines made from ammonia and
chlorine compounds. The possibility exists that stable
chloramines in solid form can be produced with bac-
tericidal effects, comparable to monochloramine, but
so far they have not been perfected.

STANDARD METHODS FOR EXAMINATION OF
SEWAGE AND SEWAGE SLUDGE

A valuable symposium on this subject has been reprinted
from Vtol. II, No. 3 (p. 347 to 386) of the July, 1930, issue of
the national ‘Sewage Works Journal’,
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Zeolite as a Factor in Municipal Water Softening
By R. B. THIEME

Pacific Coast Manager, International Filter Co., Los Angeles

T i e e g

It is not a debatable question that hard water is
needless expense to any community, forced by cir-
cumstance to use it. This condition need not be
endured, as practical and economical water soften-
ing methods are available. The experience of those
cities and towns which soften their water supplies
quickly demonstrates the benefits derived therefrom
in satisfaction and economies effected.

Industrial establishments operating boiler plants,
raw-water ice plants, laundries, and textile industries,
have long since learned that any hardness in the water
is both objectionable and expensive. Prior to the
development of the household water softener, those
living in hard-water communities endured the discom-
forts and were content with the small measure of relief
afforded by rain water from cisterns.

Three Methods of Softening — The method of
softening determines the reagents used. The sort of
reagents constitutes by far the largest single item of
expense in connection with water softening. But three
methods of softening need be considered, namely: (1)
Chemical softening in which lime is added to precipi-
tate the carbonate hardness, and soda ash to remove
the non-carbonate hardness; (2) zeolite softening,
wherein common salt is the reagent indirectly em-
ployed to eliminate both forms of hardness; and (3)
combination treatment, in which lime reduces the
carbonate hardness to the lowest practical degree,
followed by zeolite which eliminates all remaining
hardness.

The most economical softening method involves
consideration of many factors. The selection of the
method can be competitive, based on the operating
costs. There are several classes of water conditions,
but to bring out the effect of competitive selection,
Table 1 is sufficient.

TABLE 1
Classification of Supply Water
Class A, Clean, clear, iron-free hard waters.
1. Hardness, temporary, (calcium).

2. Hardness, temporary, (calcium and magnesium).
3. Hardness, both temporary and permanent.

Class B. All waters requiring clarification and/or iron removal.
1. Hardness, temporary, (calcium).
2. Hardness, temporary, (calcium and magnesium).
3. Hardness, both temporary and permanent,

The comparison in Table 1 leads directly to the
question of selecting a lime-soda-ash plant, a straight
zeolite plant, or a combination lime-zeolite plant. The
first two may be selected for class ‘A’ waters in divi-
sions 1 and 2, depending upon competitive reagent
costs, size of requirements, etc. Class ‘A’ waters of
the third division, as a rule, will require the combina-
tion plant for greatest economy. All waters of class
‘B’ will require either the lime-filtration type of soften-
ing plant or the lime-filtration-zeolite combination

plant, the latter being especially economical in divi-
sion 3.

Comparative Costs — The average amount of hy-
drated lime required per million gallon grains (one
million gallons of water containing one grain of hard-
ness per gallon) to eliminate those forms of hardness
with which lime reacts is 165 Ib., while the average
amounts of soda ash or salt that must be used are 150
and 500 lb., respectively. An average cost of these
chemicals per ton is: lime—$16.50, soda ash—$38.00,
and salt—$8.50; giving a softening cost per million
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Suitable Water Softening Plant for Community of Less than
7000 Inhabitants

gallon grains as follows: lime—§$1.36, soda ash—$2.85,
and salt—$2.13.

As zeolite treatment removes both carbonate and
non-carbonate hardness, this method is cheaper than
lime and soda ash softening in all cases where the
non-carbonate hardness is high. Zeolite may be sub-
stituted advantageously for soda ash for the removal
of non-carbonate hardness following lime treatment.
Also, lime is cheaper than salt in removing carbonate
hardness. These facts must always be considered in
selecting the preferable method of softening for any
water, although the cost of chemicals is not the only
factor. The chemical composition of the water after
softening must be given proper weight in the selection.

For a typical example, consider a plant of 10 m.g.d.
capacity. In this example the water delivered to the
mains can be 3 grains in hardness (51 p.p.m.), the
water to be softened being of class ‘A’, division 3,
with the analysis given in Table 2,

In Table 2, the cost of salt is adjusted to that of
10 m.g.d. of 51 p.p.m. hardness. In practice, the zeo-
lite plant would not be 10 m.g.d. capacity, but would
be 366/417 (or 417-51) of this capacity. This is a
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plant of about 875 m.g.d. output of so-called zero
hardness water, and 1.25 m.g.d. of water of 417 p.p.m.
hardness would be mixed through a suitable bypass.

Leading now to the combination plant, Table 3
shows the cost for complete lime pretreatment. It
also shows the result of lime treatment and the amount
of remaining hardness to be removed by the zeolite
part of the plant.

Table 4 is a summary of the cost figures shown in
Tables 2 and 3.

Pressure vs. Gravity Softeners—DBefore considering
the economies of recently developed construction and
operating methods, it is well to refer briefly to prac-
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Pressure-Type Zeolite Water-Softening Tank
o
tices that have been followed in the past. Formerly,
zeolite units were operated as pressure units, and as
such they have met the demands made on them in the

industrial field. There the quantities of water to be

TABLE 2
Reagent Costs for Softening 10 m.g.d. to 51 p.p.m.
Char- Equivalent
acteristic Hardness, —~——Cost per 10 m.g. Softened (Dollars)
(p.p.m.) as CaCOs, Salt Adjusted to 51 p.p.m.,
(p.pom.) Lime Soda Ash  Salt* 366 Effluent
CaCO—254 68.80 4_17_x450_00_—,395_00
CaS0O.—86 95.00
MgSO—119 417 2580 150.00
94.60 245.00

339.60 450.00 395.00

*Cost based upon effluent of 10 p.p.m. or less.
TABLE 3
Result and Cost of Lime-Zeolite Softening Applied to the
Same Water Shown in Table 2

——After Treatment——
Equivalent

—————RBefore Treatment

Equivalent Lime Cost

Characteristic CaCOy per 10 m.g. Characteristic CaCOy
(p.p.m.) (p.p.m.) (dollars) (p.p.-m.) (p.p.m.)
CaCOs—254 68.80 CaCOy—51
CaS0O.—86 CaSO.—86
MgS0.—119 25.80 CaS0.—135
417 94.60 214
Salt cost per 10 m.g. (214 to 0 p.p.m) occeereee.... $205.00
Salt cost per 10 m.g. (214 to 51 p.p.m.).ceccene. $156.00
Cost of preceding lime treatment, per 10 m.g...... 94.60
Total per 10 m.g. of 51 p.p.m. by lime-zeolite.... $250.60
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softened are comparatively small and the possibilities
for conserving head are apparent.

The pressure zeolite softener is subject to physical
and mechanical limitations in connection with multi-

TABLE 4

Reagent Costs
Cost of 51 p.p.m. Effluent

Per 10 m.g. Per year
(a) By lime-soda ash method.......c..............$339.60 $124,000
(b) By straight zeolite method .. .. 395.00 144,175
(c) By lime-zeolite combiration......... ... 250.60 91,500

Saving per year (@) OVEr (D)o strresrrsseiores $20,175
Saving per year (c) over (a)......
Saving per year (c) over (b).....

unit operation in softening large quantities of water.
First, the steel pressure vessel is restricted in size to
transportation facilities. Even in horizontal form, the
cross-sectional area perpendicular to the longitudinal
center-line that can be used for a zeolite bed is com-
paratively small. It is impossible to have deep beds
in such tanks, a condition that is desirable where ex-
tremely hard waters are to be handled. Each tank
must have a complete set of operating valves; frequent
regeneration is necessary, with the attendant opera-
tion of many valves. Loss of operating time is high,
and low salt consumption impossible.

A somewhat parallel condition has always existed
in the operation of pressure filters. To overcome this,
the reinforced concrete gravity filter was developed.
For the same reason, a more modern and efficient type
of softening plant has been successfully developed, in
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Lime-Zeolite Water-Softening Plant. Sand and Zeolite in
Pressure Shells

which reinforced concrete gravity type basins are
employed. Such construction allows increased oper-
ating areas and makes possible the use of much deeper
beds. The increased volume of zeolite under each
operative unit lengthens the time between regener-
ations. More effective distribution of both water and
brine is secured through the underdrains of a rectan-
gular bed than is possible through those of circular
tanks. Also, an economy in salt consumption has
been secured that has been impossible in the operation
of pressure softeners. These improvements have, of
course, made the overall operating efficiency of the
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concrete gravity zeolite plant much higher than the
efficiency of a pressure plant of the same capacity.

Types of Installations — The first cost of a water
softening plant depends upon the apparatus that must
be provided for the kind of treatment selectea and
the conditions under which it must be' installed.
Softening with lime, or lime and soda ash, requires
chemical feeders, reaction and coagulation tanks, re-
carbonating equipment, and sand filters. Fig. 1 is a
diagrammatic sketch and flow diagram of the type of
installation suitable, and generally most economical,
to serve any community up to six or seven thousand
inhabitants.

Fig. 2 is a flow diagram through a pressure-type
zeolite softening plant. The equipment shown is suit-
able for handling a clean, clear raw-water supply that
does not need filtering. In operating, raw water is
pumped through the softener directly into the distribu-
tion system and, when the capacity of the zeolite has
been utilized, the raw-water pump is stopped and a
solution of common salt brine is applied to restore the
softening properties of the zeolite.

A comparison between Fig. 1 and 2 discloses certain
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Lime-Soda Water-Softening Plant,_ Reinforced Co;crete
Throughout

essential differences in construction and operating
methods that affect costs. Two pumps are required for
operating the chemical softener shown in Fig. 1, while
one is required for the zeolite softener shown in Fig. 2.
However, if the suction lift at the raw-water pumps is
the same, the actual amount of power consumed in de-
livering treated water at the outlet of the filter or soft-
ener is about the same,

Fig. 3 is a flow diagram of a lime-zeolite softening
plant in which pressure shells are used as containers
for filter sand and zeolite, and a steel or wooden tank
may be used for coagulation and sedimentation. Here
as in Fig, 1, the hard water is pumped to the top of the
coagulating tank, where sufficient lime is added to re-
move practically all of the carbonate hardness. After
settling, sufficient CO, gas is added to stabilize the water
and prevent after-precipitation. The high-pressure pump
then forces water through the filter to clarify it, through
the zeolite bed where all remaining hardness is removed,
and finally into the distribution system.
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IFig. 1, 2, and 3 are types of plant construction that
are suitable for the smaller cities and towns. Different
construction materials than those indicated are more
economical for plants softening a million gallons or more
daily. In these cases, reinforced concrete supplants wood
or steel in tank and reservoir construction. Gravity
filters and zeolite beds are used because large volumes
of sand and zeolite can be most economically handled in
this way, while coagulating basins are built practically
at ground level to save money in construction and
operation.

Fig. 4 is a flow diagram which shows how the various
steps in treatment are carried out in a lime-soda plant
of sufficient size to warrant reinforced concrete con-
struction throughout. From the source of supply, the
hard water is pumped to the reaction tanks where lime
is used to remove all carbonate hardness. It next flows
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Fig. 5. Performance of Crystalite Zeolite Bed

from the tanks under the head established there, through
the coagulating basins, the filters, and into the clear well
for lime-softened water underneath the filters, being sta-
bilized with C(?, gas en route at the point indicated. This
first clear well must be large enough to hold sufficient
water for operating whatever number of zeolite beds are
required, together with sufficient quantity for backwash-
ing the filters and washing and brining zeolite beds, plus
a reasonable margin to supply demands when one or
more filters may be out of service for repairs.

Transfer pumps pick up the lime-treated water and
force it through the zeolite beds and thence to the second
compartment of the clear well where the zeolite-softened
water is stored. High-service pumps, of course, supply
the distribution system. Low-head pumps handle the
transfer service mentioned—not over 25 or 30-ft. head,
including suction lift, has to be overcome in the transfer
from one clear well to the other, during which zeolite
softening takes place.

A tabulation of conservatively estimated plant costs
in connection with this layout is enlightening. Using the
same data as in Tables 3 and 4 and a plant as described
in Fig. 4, based on an output of 10 m.g.d. of softened
water, costs are shown in Table 5.

Table 6 shows that the difference in operating costs
justifies greater investment when this is required for
the more expensive combination plant. The difference
is increased with the bypassing of more pretreated or




536 WESTERN
more hard water into the mains to increase the effluent
hardness to 4, 5 or 6 gr. per gal.

Approximate figures are often asked for zeolite plants.
Such figures are perfectly natural and come from the
fact that any engineer familiar with filtration practices
has in mind approximate costs of filter plants of defi-

TABLE 5

Estimated Cost of the Three Types of Softening Plants for
10 m.g.d. of 51 p.p.m. Effluent
(Analysis same as Table 2)
(a) Lime-soda-ash plant (10 m.g.d.—417 to 51 p.p.m.)..$250,000
(b) Straight zeolite plant (8.75 m.g.d.—417 to 0 p.p.m.)
Bypassing (1.25 m.g.d—417 p.p.m.)
Ontpnt (10 mug d—51 popan) e i 236,000
(c¢) Lime-zeolite plant
Lime treatment (10 m.g.d—417 to 214 p.p.m.).......$250,000

Zeolite treatment (7.6 m.g.d.—214 to 0 p.p.m.)........ 125,000
Bypassing (2.4 m.g.d—214 p.p.m.) e s
Output (10 m.g.d.—51 PP e 375,000
TABLE 6
Summary of Tables 4 and 5
Saving
Estimated Reagent in Per Cent
Added Saving  of Added
Investment Yearly Investment
Lime-zeolite vs. lime-soda...........$125,000 $32,500 2
Lime-zeolite vs. zeolite.................. 139,000 52,675 38

nite capacities. There is no parallel between filtration
and zeolite softening by which to gauge the cost of the
latter. Too many variables enter into computations to
make possible a cost estimate without a thorough analysis
of conditions.

Cost and Performance, Crystalite Zeolite — I'ig. 5
shows that for International ‘Crystalite’ zeolite, under
various operating conditions, the unit capacity, operating
rate, and salt consumption vary with the hardness of
the water to be treated, the capacity and rate decreasing
as hardness increases.

Fig. 5 shows the performance of a Crystalite bed 5 ft.
deep and 1.0 sq.ft. in operating area. With applied
waters, the hardness of which is 25 gr. per gal. or less,
operating rates in excess of 8 g.p.m. per sq.ft. can be
realized and maintained to the limit of total capacity of
the volume of Crystalite under operation. The reason for
this is the up-flow operation which eliminates friction
loss from packing of grains in down-flow operation.

Conclusion—There is much to be said in favor of
softening municipal water supplies with zeolite. If hard-
water supply conditions are such that this treatment is
applicable, its possibilities should be thoroughly inves-
tigated. Salt mow-a-days is cheap, the softening plant is
economical in space requirements, the mechanical equip-
ment is easily cared for, and operation can be largely a
matter of routine.

CALIFORNIA SEWERAGE STATISTICS

C. G. Gillespie, chief of the State Bureau of Sani-
tary Engineering, reports the following California
Sewerage statistics as of January 1, 1930: number of
sewered places and population in same—278 and
4,374,000 ; population having access to sewers—4,065,-
000; population connected to sewers—3,387,000; dis-
posal systems used jointly by more than one com-
munity—13; number of communities and population
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jointly served—62 and 2,438,000; number of sanita-
tion districts and population served by same—5 and
269,000; total population connected to sanitation dis-
tricts—143,000 ; number of sanitary districts and popu-
lation served by same—34 and 56,600; number and
population served by private systems—7 and 18,700.

PINE CANYON DAM FOR PASADENA WATER
‘ DEPARTMENT

Edward Hyatt, state engineer of California, and
George W. Hawley, deputy in charge of dams, have
appointed the following consulting board of engineers
to report on the application of the city of Pasadena to
construct a concrete dam on the San Gabriel river in
Pine canyon for the water supply of Pasadena: Charles
P. Berkey, professor of geology, Columbia University,
New York City; George D. Louderback, professor of
geology, University of California, Berkeley; Ira A.
Williams, consulting geologist, Portland, Oregon;
J. L. Savage, chief designing engineer, U. 5. Bureau
of Reclamation, Denver, Colorado; George A. Elliott,
consulting engineer, San Francisco; and M. C. Hin-
derlider, state engineer of Colorado, Denver.

CAST-IRON FEEDER AND DISTRIBUTION
MAINS FOR DALLAS, TEXAS

A shift in the population center of Dallas, Texas,
and the development of that city necessitated a re-

Northwest Crane Laying 36-in. U. S. deLavaud Pipe at Dallas;
Leadite Joints Used; Austin Ditcher in Background

vision of the water distribution system under a $4,000,-
000 program. This change was made along the Ulrick-
son plan, adopted in 1928, which provides for a new
filter plant and pumping station and an entirely new
system of trunk line mains (see article in March 25th,
1930, issue, p. 164). A contract for the feeder and
distribution mains, including 19 miles of 36 and 30-in.
cast-iron pipe and two miles of 28, 18, and 16-in. pipe,
was awarded January 7, 1929, to the U. S. Pipe &
Foundry Co. for $1,265,295.
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Through
Calco Spiral Welded Pipe

LOS ANGELES: 424 Leroy Street

calco |

Water flows smoothly,
swiftly . . . uninterruptedly

NE smooth, butt-welded, spiral seam making a smooth interior
and a true circular form has given Calco Spiral Welded Pipe
higher carrying capacity for quicker conveyance of water.

Assurance of strong, efficient pipe lines from Calco Spiral Welded
Pipe has been made through hydraulic tests, as automatic welding has
been so perfected that the seams have the full strength of the material.
Every length is hydraulically tested before leaving the factory.

Installation is convenient and economical, and may be made either
with field welding, or Dresser or Dayton couplings, as desired.

Calco Spiral Welded Pipe comes in standard 20-foot lengths, but
lengths up to 40 feet are available. A booklet giving full information
will be sent upon request.

California Corrugated Culvert Company

BERKELEY: 417 Parker Street

W hen writing to CaLirornia Corrucaten Curvert CoMPaNY, please mention Western Construction News
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IMPORTANT PROPOSED WATER
SUPPLY PROJECTS

San Francisco, California—Emergercy pipe-line to
connect with East Bay Municipal Utility District
System, to be steel pipe, 12 miles long, from San
Lorenzo to near Newark, Alameda county, bids
open October 29..

f ..$ 1,000,000
Santa Cruz, (,alrforma—BSOO Im ft ’U-m c.u.t -iron

pipe-line, bids to be cal’ed for soon.. - 35,000
Oxnard, Califorria—Installation of watcr mctcrs 30,000
Stratford, California—Steel casing, valves, pumpmg

plant, and 30,000-gal. steel tank, bids open Octo-

TR it R e i e b eest e L SRS s UL NOOE 28,000
Torrance, thform;v»—W’t‘l[q reservoir, water treat-

ment plant, water mains, and 250,000-gal. steel

tank, bonds voted... - 400,000
San Jose, Ca’ ifornia—Earth-fill dam at Alum Rock

pack: 50,000
Santa And. Callfnrl"n—-—f’umpmg p]ant -atcd tank

and water mains in Westminster district for

county, bids soon......... 32,000
Santa Barbara, Cahform.r—G:hralt-xr dam, rock- ﬁ]l

type; also reservoir, pipe-line, and tunnel repairs 2,480,000
Long Beach, California—Reservoir, 54,000,000 ga[

capacity. on Reservoir hill ... ~ 400,000
Phoenix, Arizona—Pipe-lines, reservoir, \\Llh ctc

for city, bids soon.......... 2,364,000
El Cajon, (glllform‘l—\outhcrn (dhfornla \’\*ater

Supply Co. ...... e 1,500,000
Los Angeles, California—City water works im-

provements (present system)... e 39,000,000
Eugene, Oregon—Water works mlpro\ emuns 250,000
Longview, Washington—Water works lﬂ]]’JTOVE-

ments ....... 200,000
Olympia, \N'lshmgton—w z:ter v\nrk~. nnprn\ cments 250,000
Hoquiam. Washington—Water works improvemerts 100,000
Walnut Creek, California—Distributing system,

$60,000, and pipe-line to be built by California

Water Service Co... - = 250,000
San Francisco, Cal:forma—Hctch Hctchv plpc Iine 12,000,000
Pasadena, California—Dam and conduit... 10,000,000
Baker, Oregon—Water system, City.......... 500,000
Santa Ana, California—Dam for Serrano Water

Co. and J. T. Carpenter Water Co... = 750,000
San Jose, California—Santa Clara Lount], V\ aler

Conservation Dist. ... - 5,000,000
Los Angeles, Calif orma—Cnlorado river aqueduut 225,000,000
San DIEE{O California—City, enlarge Chollas heights

reservoir ... 500,000
Tacoma, W d\hmgton—-C:t\ pipc-lines and wells._... 550,000
Los Argeles, California—Dam and pipe-line at

Catalina for Santa Catalina Island Conoovevereeeeen 1,400,000
Whittier, California Pipe-lines, reservoirs, and
Sacramento, California—City, enlarging filtration

T e S R S S — 450,000
Bellingham, Waahmgton—-\NatLr mains and lunnel

s o e S 750,000

Antioch, California—Furnish and msta[[ 1100 ft of 10-in. cast-

iron pipe, one valve, and four hydrants, bids open Novem-
ber 10.
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H. W. Bashore, construction engineer on the Vale project,
Bureau of Reclamation, has been detailed to make a study of
the proposed Columbia Basin project and has established head-
quarters at Spokane, Washington.

A, J. Dix, formerly testing officer for the engineering depart-
ment at the Unriversity of Adelaide, Australia, has come to the
United States to secure engineering employment, his tempo-
rary headquarters being at Berkeley, California.

Raymond E. Davis, professor of civil engineering and in
charge of the materials testing laboratory at the University of
California, Berkeley, was recently appointed an additional
member of the consulting board for the Hoover dam.

S. E. Fitz-Simon, engineer for the reclamation service of the
Argentine Republic, has been inspecting several projects of the
Bureau of Reclamation, flood control and irrigation districts,
and storage works for domestic water supply in the far west.

Dexter Kimball, dean of engineering at Cornell University
and a lecturer in the business college at Stanford University,
was a guest of the San Francisco section, American Society
of Civil Engineers, at the regular bi-monthly meeting on Oc-
toher 21.

John J. Cone, president of R. W. Hunt Co., engineers, has
retired, C. B. Nolte being advanced from vice-president and
general manager to president and general manager with head-
quarters at the Chicago general office. J. C. Ogden, eastern
manager, has been made vice-president with headquarters in
New York.

Rhea Luper, state engineer of Oregon since 1923, has re-
signed following criticism of the business affairs of his office.
C. E. Strickland, deputy state engineer, has been placed in
temporary charge of the department pending the appointment
of Luper's successor.

Ross G. Henniger, associate editor for several years of Elec-
trical West, has left San Francisco for New York to become
associate editor of the Journal of the American Institute of
E'ectrical Engineers. Henriger took an active part in the
San Francisco Electrical Development League.

George M. Bacon, state engineer of Utah, and W. D. Beers,
engineer member of the Utah Colorado River Commission,
were selected by Governor George H. Dern to represent the
state of Utah at the meeting of the Colorado River Planning
Commission in Denver on August 25.

Ralph Lowry, construction engineer for the Bureau of Rec-
lamation on the Cle Elum dam of the Yakima project, Wash-
ington, has been transferred to Las Vegas, Nevada, where he
will be principal assistant to Walker R. Young on the Hoover
dam. Lowry was construction engineer on the Gibson dam,
Sun River project, Montana.

Joe D, Wood, Tdaho commissioner of public works, has re-
signed effective December 1 to enter the transportation field
in a private enterprise; his successor has not been named.
Wood joined the Idaho Bureau of Highways in 1914 as locat-
ing engineer and served as southwest district engincer from
1919 to 1926, at which time he succeeded W. J. Hall as com-
missioner of public works.

Charles T. Leeds, of Quinton, Code & Hill-L.eeds & Bar-
nard, consulting engineers, Los Angeles, has been employed
by Los Angeles county to make a survey of tide, wind, and
sand movements at the mouth of Alamitos bay. Col. Leeds
was formerly district engineer, U. S. Engineers Office, on
rivers and harbors in Southern California and chief construc-
tion engineer on the Los Angeles breakwater.
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L. H. Nishkian, structural engineer of San Francisco, has de-
veloped jointly with D. B. Steinman of New York City a
graphic method for the design of a continuous beam and frame.

D. G. McCulley, associate engineer for the Bureau of Recla-
mation, has been transferred from the Owyhee project to
Hoover dam. His work at Owyhee has been taken over by
Foster Towle.

Harry N. Jenks, of Berkeley, California, has resumed his
practice as consulting sanitary engineer. During the past vear
Jenks was associated with the engineering office of Clyde C.
Kennedy at San Francisco.

W. McCurdy, 69, for 25 years a civil engineer for the South-
ern Pacific Co., died at his home in Palo Alto on September 19.
He is survived by his widow and one son.

Edgar B. Hagan, 22, employed as a civil engineer for the
Clemmons Logging Co. near Melbourne, Washington, was in-
stantly killed on August 29, when he stumbled and fell directly
under a falling tree. Hagan graduated from the University of
Idaho in 1928, He was prominent in student activities, serv-
ing one year as editor of ‘The Idaho Engineer’ and one term as
president of the Idaho Student Chapter, American Society of
Civil Engineers. He is survived by his parents and two
brothers; burial was in Moscow, Idaho.
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DRYERS
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STANDARD Parallel Current Dryer,- Built for Philip R. Parks
Kelp Drying Plant, San Pedro, Calif,

STANDARD Direct Heat Counter
Current Dryer. Built for Standard
Sanitary Mfg. Co.

STANDARD Steam Jacketed Dryer.
Celite Products Corp.,Lompoc,Calif.

STANDARD Rotary Dryer
8 ft. diameter by 150 ft. long.

TANDAR

BOILER & STEEL WORKS

5001 Boyle Avenue DElaware 1138 Los Angeles, Calif.
Cable Address, STANSTEEL - Bentley and Western Union Codes

When writing to Stanparp BoiLer & STeeL Works, please mention Western Construction News

B S



60 WESTERN CONSTRUCTION NEWS

Octoner 25, 1930

L e e T T T T e e e e T T

New Equipment and Trade Notes

L T e e e i i i i i

ACIPCO CELEBRATES SILVER ANNIVERSARY

October marks the twenty-fifth anniversary of the American
Cast Iron Pipe Co, of Birmingham, Alabama. The company
took off its first cast during May, 1906, and made the first
shipment of pipe during that same month. In 24 years, Acipco
has increased its annual production from 20,000 to 180,000 tons;
annual sales now exceed $7,000,000 and the annual payroll is
more than $2,000,000. Acipco has the largest cast-iron pipe
plant and yard in America operating as a unit (200 acres),
and maintains ten branch sales offices. The company operates
under the John J. Eagan cooperative plan, which contains
many desirable employee benefits.

Great strides have been made in American pipe foundry
practice during the last quarter-century, including: continuous
operation, manufacture of pressure pipe in 16-ft. lengths,
cement lining of cast-iron pipe, and the Mono-cast centrifugal
process of pipe manufacture—in all of which it is said that
Acipco pioneered.

HORTONSPHEROID FOR PRESSURE STORAGE

The Chicago Bridge & Iron Works has released a bulletin
describing a new type of oil storage tank to withstand internal
pressure and known as the Hortonspheroid. This tank is
spheroidal in shape, with flattened bottom, and is designed to
economically use all of the metal in its construction. Natural

The Hortonspheroid for Pressure Storage

gasoline and other wvolatile liquids may be stored in this tank
without evaporation, even though the liquid boils at normal
temperature. Commercial installations are following the suc-
cess of an experimental Hortonspheroid completed in 1928,
Standard capacities are 2500 to 20,000 bbl. at 15-1b. pressure,
with 10-1b. pressures also obtainable in the 10,000 and
20,000-bbls. sizes.

YEOMANS ELECTRICALLY-DRIVEN CAISSON
PUMPS

Yeomans Bros. Co., Chicago, has released leaflet CP-350
describing its line of electrically-driven caisson pumps of the
following sizes and capacities:

Capacity Head Motor Hp. Weight
(g.p.m.) (it.) (1750-r.p.m.) (Ih.)
75-175 40-60 5 625
75-175 60-80 7% 725
50-200 80-110 10 750

The pump is securely mounted in a forged steel yoke con-
sisting of a lifting ring and two 10%4-1b. side channels. Tt is
direct-connected to a vertical motor—either A. C. or D. C.—
through a flexible coupling. A grease-lubricated babbitt bear-
ing is mounted on the pump casing and a grease-lubricated
ball thrust bearing on the yoke attached to the upper side of

the casing. Yeomans caisson pumps will handle dirty waters
containing sand, silt, or mineral or acid solutions; they can be
lowered into the caisson by cable from a crane or derrick.

WALLACE & TIERNAN AMMONIATOR

Increasing use of the clorine-ammonia process for the pre-
vention of phenol and certain organic tastes and odors in water
supplies is being given extensive investigation today. Recog-
nizing the need for accurate and dependable control appa-
ratus, Wallace & Tiernan have developed the MDPA and
MDWA ammoniators which embody all the experience gained
in 17 years' association with gas control.

The apparatus follows closely the design of W&T direct-
feed chlorinators, certain modifications and changes being
necessary to adapt it to feeding ammonia gas. The MDPA is
a self-contained unit and can be installed anywhere; the
MDWA is made in two forms—one for mounting on the wall
at a place convenient to the point of application and the other
adaptable for mounting on the standard W&T type MDP or
MSP chlorinators. The ammoniator apparatus is guaranteed
to accuracy of 4%.

PACIFIC STATES CAST IRON PIPE CO.

The Pacific States Cast Iron Pipe Co., Provo, Utah, an-
nounces the location of its Denver office in the Continental
Oil bdg. at 18th and Glenarm st. Open house at the new
office was celebrated October 3 and 4, with informal discus-
sions of water works problems, exhibits of the company's
products, and refreshments. Dana E. Kepner is manager of
the Denver office.

There is now available at Denver for prompt Le.l. delivery
in Wyoming, Colorado, and New Mexico a large stock of
McWane-Pacific class 150, horizontally-sand-cast, bell and
spigot cast-iron pipe and fittings in 2 to 8-in. sizes, open bell
and precaulked.

BYRON JACKSON DEEPWELL TURBINE PUMPS

The Byron Jackson Co., Berkeley, California, is said to have
pioneered in 1901 the first deepwell turbine pump. Byron
Jackson standard centrifugal pumps are built with one or more
stages. Each size of pump case can be equipped with four or
more enclosed interchangeable impeller types to cover the
maximum range in head and capacity. The pump column comes
in 12-ft. lengths and serves as the discharge line, also housing
the line shaft and shaft bearings in an inner tube which ex-
cludes water and sand and affords positive lubrication. For
electric drive, the standard pump heads are fitted with built-in
motors; a belt drive can be substituted. One thrust bearing
carries the weight of the rotor of the motor and the rotating
elements of the pump.

GOW HEADS WARREN BROS. CO.

Charles R. Gow, formerly chairman of the board of directors
of Warren Bros. Co., became president of that organization
March 1, succeeding John Dearborn, who resigned because of
ill health. Dearborn retained his chairmanship of the finance
committee and became chairman of the board of directors.

The A. M. Byers Co., Pittsburgh, Pa., announces the ap-
pointment of M. J. Czarniecki to the newly-created position
of manager of tubular sales. This appointment is in line with
an expansion program intended to broaden the market for
wrought iron in forms other than pipe. Czarniecki joined the
Byers sales organization in 1913, served as district manager at
Chicago and New York, and in 1925 was made assistant gen-
eral manager of sales.
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GREETINGS!
o LHMLD

X, WELCOMES YOU DELEGATES
‘ ' of the

American Water Works
Association Convention

LAMCO on Steel Pipes, Tanks, Well Casing,
etc., 1s your assurance of their quality
and good workmanship.

LOS ANGELES MANUFACTURING COMPANY
LAMCO STEEL PRODUCTS

2500 East 23rd Street, Los Angeles <« Phone JEfferson 4121

GRINNELL COMPANY

OF THE PACIFIC

Cast Iron Bell and Cast Iron Water
Spigot Water Pipe Pipe Fittings
Dresser Couplings

Jones and Laughlin Pratt and Cady Byers Genuine
Steel Corp. Pipe Valves Wrought Iron Pipe

WATER WORKS SUPPLIES

601 Brannan Street, San Francisco

2230 Peralta Street 3101 Elliott Avenue 520 San Mateo Street
Oakland Seattle Los Angeles

When writing advertisers please mention Western Construction News.
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POMONA TURBINE PUMP WITH 850-FT. LIFT

The Pomona Pump Co. of Pomona, California, recently con-
structed for the Cia Industrial El Potesi, at Zacatecas, Mexico,
a turbine pump to lift water from 850 ft. underground. The
shipment required two railway freight cars and weighed 48,000
Ib. without the motor. The illustration shows the driving head
and vertical motor used in this installation. The problem of
proper lubrication and prevention of whipping in a drive shaft
of such length was solved by using a water-lubricated, resilient

Driving Head and Westinghouse Motor for Pomona Deep Well
Turbine Pump, 850-ft. Lift

type bearing. The shaft floats within a film of water and all
vibrations are completely cushioned. The braking effect of an
oil-filled tube—a more common method of lubrication—would
have meant a great loss of power in this pump.

Twenty-five individual pump stages on bowls were used.
Twelve of these were installed 400 ft. underground and the
others at the 833-it. level. Only one shaft is used, the separate
sets of stages driving from the same motor mounted at the
surface. A regulating device below the top group compensates
for increase in shaft length as the hydraulic load increases.
The impellers have no lower shroud and are adjustable from
the surface to compensate for eventual wear. The total weight
of all moving parts is transmitted to a roller-bearing in the
pump head, the bearing running in oil.

‘SIKA’ LIQUID WATERPROOFING COMPOUND

The American Sika Corp., 56 w. 45th st., New York City,
is introducing ‘Sika’, a quick-setting liquid waterproofing com-
pound which has been used for many years throughout the
British Empire and all European countries. It is claimed that
Sika will cause cement, cement mortar, or cement concrete
to set in any given time from a few seconds upwards, or to
set under still or agitated water within a few seconds; that
it will cause a neat cement test piece to have a tensile strength
rising to 100 Ib. per sq.in. at the age of one hour; that it will
cause a cement rendering to adhere to and set on a surface
over or through which water is running, and without having
to remove the water pressure. It is further claimed that Sika
will cause a cement or cement mortar to set in, remain in,
and completely seal a hole, leak, or joint in a structure through
which water is pouring under pressure, and without having to
remove the pressure.

Waterproofing carried out with Sika ten years ago is said to
be still perfect. Sika is reported to have waterproofed under
pressures due to heads exceeding 500 ft. without removing the
preessure. Sika can be used to effectively prevent frost bite
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when incorporated in concrete. One gallon of Sika water-
proofs one cubic yard of concrete.

For waterproofing new concrete or cement plastering as the
work proceeds, normal setting Sika No. 1 is added to the
mixing water as an ingredient to the concrete or cement plas-
tering in the proportions of 1:12 or 15 by volume. For water-
proofing existing work where no water pressure is present
or where such pressure can be relieved during operations,
normal setting Sika No. 1 is added to the mixing water in
the same proportion as for the case above. Waterproofing
existing work where the water pressure cannot be removed
during operations resolves itself into three classes, as follows:
(1) water pouring through in jets or large quantities; (2) water
percolating through or running over surface; and (3) damp
spots as a result of porosity of the cement. Class 1 water-
proofing is handled by sealing with cement activated by Sika
quick-setting No. 2 and then covering with a cement mortar
activated by Sika No. 1. For class 2 jobs, a cement and sand
mortar activated by quick-setting Sika 4A is plastered on and
alterwards covered with a cement mortar activated by No. 1.
In the last case, the surface is rendered with a cement mortar
activated with No. 1. Six grades are available for various
waterproofing problems, each grade being colored for easy
identification.

Before ordering Sika, the manufacturer suggests that cus-
tomers give the fullest possible details of the case they have
in hand and, where necessary, ask for special instructions in
the use of the compound.

DAVEY AIR-COOLED COMPRESSORS

The Davey Compressor Co., Kent, O.hio, has developed a
142-c.f.m. air-cooled compressor which passes heat off instantly

Davey 142-c.f.m. Alr-Cooled Compressor

into the air through the medium of special aluminum alloy
compressor heads and manifolds, cast with deep fins to give
greater radiating area. With normal temperature in Davey
compressors 150 deg. lower than that required to burn and
carbonize oil, the units are free from carbon formation. Easy
portability is another feature of these compressors. They are
furnished for mounting on Caterpillar or McCormick-Deering
tractors, using a power take-off from the tractor drive shaft,
or are mounted on trailers or skids, in which case they are
powered by Hercules motors through two sets of multiple
V-type belts.

SPEEDER EXPANDS SALES ORGANIZATION

The Speeder Machinery Corp., Cedar Rapids, Towa, manu-
facturer of Speeder gasoline, electric, and diesel-powered
shovels, cranes, and draglines, recently added two district
sales engineers to its organization in the western states. These
men are B. C. Larrabee, with headquarters at Seattle, and
R. C. Higley, with headquarters at Dallas. R. F. Sanchez
!'(1::;}5 been named export manager with offices at New York

ity.
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GOLDEN-ANDERSON

Patent Automatic Cushioned
Controlling Float Valves

Adapted to
automatically
maintain a
uniform water
level in feed-
water hoaters,
tanks, reser-
voirs, and
pans. Very
sengitive.
Operating on
15-in, to %-
in, varintion,
No. exhaust
| or expensive
water waste,
) Can be fur-
nished for hot or cold initial
water supply. Reliable and
dependable under varying
pressure,

Sizes !4 in. to 24 in.

GOLDEN-ANDERSON
Pat. Automatic Cushioned
Water Pressure Regulating

Valves

. Maintain a constant re-
duced pressure regardless
of fluetuations on high
pressure slde.
Perfectly cushioned by
water and afr, No metal-
to-metal seats,
The best valve made for
maintaining a constant low
prossure  where consump-
tion s continuous,
Operates quickly or slowly
as required—No attention
necessary.
. Positively mo hammering
or sticking. Sizes to 24 in,

-
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Cushion All Water Surges

Automatically maintaln a constant stage
of water in reservoirs, tanks and stand-
pipes.
They do away with the annoyances of
Freezing Valves and Float Fixtures in-
side of the Tanks or Floats and IFix-
tures outside of Tanks. ‘‘Three Ways
of Closing These Valves,™
1st—Automatically, by water,
Ind—By electricity, if desired.
drd—By hand.
May also be arranged to automatically
close when a break occurs in the mains.
When necessary they may be so econ-
nected as to ““work both ways” on a
single line of pipe.
The double cushion effect of air and
water ellminates water hammaer,

here  ar 0o dangerous surges (o
REMEMBER ;I»‘um witer :l::;lns.l W‘;'t;tol%'or deﬁlll. construction.
Valves cushioned at all times by "Made with stop starter at- 4. Perfect air and water cugh-
air and water. No water hammer tachment for centrifugal ioning.
or ‘bursting mains. pumps.” 5. No metal-to-metal seats. No

Golden-Anderson Valve Specialty Co.
1337 Fulton Bldg., Pittsburgh, Pa.

GOLDEN-ANDERSON
Pat. Automatic Double Cushioned
Check Valves
1. Especially
adapted for
Water-Service,
. For High or
Low Pressure.

3. Thoroughly
Cushloned. No
Chattering,
Hammering, or
Stleking.

4. Globe or
Angle Pat-
terns up to
24 in.

5. Especially
adapted for
hydraulic ele-
vator service,

(X

GOLDEN-ANDERSON |

Automatic “Cushioned” Controlling Altitude Valves

=

. Automatically Maintain TUniform Water Levels

. Instantly Ad-

. Floats Bwivel to

. No Metal - to-

. Cushioned by

63

GOLDEN-ANDERSON
Patent Cushioned Water
Relief Valves

1. Automat-
ically relieve
excess pres-
sure.

2. Prevent
stress, strain
and bursting
of mains.

3 Correct
mechanieal

hammering or shocks.
6. Angle and globe pattern.
Sizes 3 to 24-in.

GOLDEN-ANDERSON
Pat. Automatic Cushioned
Water Float Valves

in Tanks, Standpipe, ete,

justed to Oper-
ate Quickly or
Slowly.

Any Angle—
Most  Satisfac-
tory Float
Valves known.

Metal Seats—
No Water Ham-
mer or Shock.

Air and Water.

4360 WORTH ST.

THE LARGEST
AND BEST EQUIPPED PLANT
FOR WELL DRILLING

IN THE WEST

PHONE ANGELUS 3331

ROSCOE MOSS COMPANY

LOS ANGELES

W hen writing advertisers please mention Western Construction News.
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WATER SUPPLY SYSTEM

SEATTLE, WASH.—CITY—STEEL PIPE LINE

Bids received as follows by City for constructing Cedar River Pipe Line No. 1 replacement and west Seattle Pipe Line:
USING LOCK-BAR STEEL PIPE (Three lowest bidders)

(1) Queen City Constr. Co., 603 18th St., Seattle (Z2) Western Pipe & Steel G $1,260,182
(awarded contract) —............ IR ) vl (3) Puget Sound Bridge & Dredgz:”Co ....................... 1,318,518
2) (3)

120,000 cu.yd. excavation for pipe line trench T L] ) e b N et i Al i A oA o e i .60 .60 ;
7,600 cu.yd. excavation for pipe line trench (mck) ........... 1.00 2.50 225
L T e L T e i L SR e SR 200.00 125.00 160.00
15,000 cu.yd. borrowed earth . i e b e i A L e S 55 A5 40 .50
24,388 lin.ft. removing woodstave pipe .50 .50 45
O A e R s e R e e aaes 1.00 1.00 70
900 cu.yd. gravel filling ... = L75 2.50 2,10
41,000 Ib. closing Y PIECES, oooooecnmsecssnisisinnnsass .16 10 .10
1,130 lin.ft. 30-in. dia. Te-in. plate lock bar ste ])1pe .......... 9.95 10.47 11.00
215 lin.ft. 36-in. dia. fs-in. plate lock bar steel pipe..... e 3850 37.61 42.00
18,499 lin.ft. 48-in. dia. fs-in. plate lock bar steel pipe..... 12.10 12.17 12.47
68D Tin fe. 48-in. dia. 34-m. plate lock bar steel PIpe i 14.65 15.30 15.90
6,040 lin.ft. 48-in. dia. Ya-in. plate lock bar steel pipe......... ! 15.00 15.88 16.65
250 lin.ft. 48-in. dia. ¥4-in. plate trip. riv. butt steel pipe ..... = 3245 41.25 35.00
26,600 lin.ft. 66-in. dia. f-in. plate lock bar steel DIPC 15.80 16.00 16.60
OB0 Hin ) 66-m. @2, ¥ plate lockbapsteclprpe———— = _____________* 18.55 19.37 20.05
885 lin.ft. 66-in. dia. ¥s-in. plate lock bar steel pipe... 20.10 21.63 22.70
615 lin.ft. 66-in. dia. ¥4-in. plate trip. riv. butt steel p:pc ..... . 27BN 29.85 30.65
4,770 lin.ft. 66-in. dia. Ts-in. plate trip. riv. butt steel pipe.... 30.00 33.42 34.67
19 air valve unmits e TE . s e B somsrpropesine e AR 350.00 375.00 360.00
16 coticretie CAATRBErs o8 it VAINES. oo i et mrensct S 175.00 180.00 170.00
2 litge btk valve CRamBens. it ssueetumimtsimme forvess sty emrea e fseemeresstant s 165.00 300.00 240.00
S hrtclk chanibears Bon MIEDRIGISS. .. o s osemneasiia i ras et ot iat s btrs e R Srp b or e e Sty e i e 90.00 150.00 140.00
2,000 lin.ft. 6-in. ‘A’ cast iron blow off [)1]]@ ..... " 90 1.50 1.39
320 lin.ft. 6-in. steel ventilating pipe........... 3.00 3.00 2.00
B O I b e e e el e e 900.00 850.00 850.00
e ft, Dty D T T R e ARSI B SR i SR e bl Sl s T 80.00 145.00 120.00
15 cast-iron valve boxes for blow offs. — 17.50 53.00 48.00
500 cu.yd. concrete blocking .. 16.00 25.00 23.00
200 M. ft. B.M. timber in tcmp hndges and crowngc.m._ 35.00 45.00 47.00
1000 cu.yd. concrete in railroad and hzgh“ ay Crossings...... — 2500 25.00 20.00
175.000 1b. reinforcing steel ... e B e R s i s o s b 06 .05 .06
8000 Ib. special castings, iron . 20 .19 5 I
8,000 1h. special Castings, STEEl ... . o o .30 27 32
444 cu.yd. excavation in Duwamish River Cross g ..... 10.00 5.00 10.00
215" icu. yd concrete in Duwamish River Crossing.......... 18.00 16.00 15.00
Lump sum, temporary trestle in Duwamish River Croqqmg ..... 1000.00 1600.00 1900.00
3 ea. 36-in, flanged gate valves, with bv -pass... Sl SR BT R L 1400.00 1685.00 1600.00
e B AENEed CHECIE WA RS et tossnmsssemsatinsassanesasotr s ot st treus et rees Seserarerr reesnss s an Ao A St s 1550.00 2050.00 1900.00
3 electrically operated floor stands (")6 -in., ;nte o] e T 1300.00 1398.00 1400.00

770.00 960.00 920.00
13.00 22.00 16.00
18.00 15.00 29.00

190.00 250.00 200.00

2 ea. 30-in. double ﬂangcd gate valves with hy-pass........

540 lin.ft. tunneling .. e Lo

540 lin.ft. tunnel lmmg ........................
2 ea. concrete entrance chambers

1 ea. valve house ... i oo s ot P B S e, Mo S S s e 7300.00 4500.00 5200.00
1 ea. 8-in. flanged check valve... g i e i e e R e 55.00 83.00 65.00
60 lin.ft. 8-in. galvanized steel pupe i vilne RGRBES. = ox Xt Tow et e e 4.50 9.00 7.50
840 Linfe. piling —— - —— 1.00 2.00 1.50
UQING RIVETED STEEL PIPE (Three lowest bidders)
(1) Geo. Nelson, 231 Summit Ave., North, Seattle, (2) Queen City Const. Co., Seattle.............................. 51,348,582
Wash. (low) .. s s .-$1,313,527 (3) Western Pipe & Steel Co., S. Fu.nccovcnicvccine. 1,396,725
1) (2) (3)
120,000 cu.yd. excavation for pipe line trench (carth) .20 .60 .60
7.600 cu.yd. excavation for pipe line trench (rock).... 2.00 1.00 2.50
B o TSl el o BE ek aros, L O At i Wl L B ey e SO R S e S SRR o B R 200.00 200.00 125.00
15000 c11.vd. BOFFOWEd @AFtH .oooooocr e .60 45 40
24,388 lin.ft. removmg woodstave plpe i .50 .50 .50
6,400 lin.ft. removing steel pipe ........ 1.00 1.00 1.00
900 cu.yd. gravel filling ............ e e e 5.00 1.75 2.50
41.000 1b. closing in pieces.. 15 .16 .10
1.130 lin.ft. 30-in. dia. - in. plate “riveted steel ;npe SR BRI S P L 8.20 10.15 10.70
215 lin.ft. 36-in. dia. F&-in. plate riveted steel pipe........... LB SRRe W 9.65 39.10 38.30
17,669 hin.ft. 4914- m dia. 1"’;1-m. plate riveted steel pll)(. v 13.25 13.40 1255
780 lin.ft. 49%4-in. dia. % in. plate riveted steel p:pe ,,,,, e A i P e e 15.85 15.25 15.88
480 Fnft 4974-in. da. ve-in. plate riveted steel Pife .. e 18.60 17.35 18.10
620 lin.ft. 49%4-in. dia. %-in. plate dbl. riveted steel pipe... P [ 18.95 19.74

(Contmued on next page)



Pipe
that meets
a definite
quality
standard

HE purchaser of Bethlehem Steel
Pipe is assured of a product that
conforms in every respect to a definite
and long-established standard of
quality—the standard to which this
Company has been working through-
out more than half a century devoted |
to the manufacture of steel and steel
products.

From the mining of the ore, through
the finishing operations, the manufac-
ture of Bethlehem Steel Pipe is con-
trolled by one organization. Each step
in the conversion of the steel into pipe
is carried out under the supervision of
thoroughly experienced men. The
tests and inspections are most critical,
so as to make certain that each length
of pipe shipped conforms in every way
to the Bethlehem standard of quality.

Bethlehem Steel Pipe is

quality pipe. Pipe that

wieets  every requirement
and passes every test.

g - ‘7“'_-_,3 it
AND MORE BITES PER DAY

Here’s a combination that gets the job done with
no time lost. Add to that the labor-saving ability
to clean-up as it goes along, and you have the real
reasons why Owen Type S’ Rehandling Buckets
provide a bigger day’s work than any other bucket
of the same weight and capacity.

PACIFIC COAST STEEL CORPORATION
Subsidiary of
BeTHLEHEM STERL CORPORATION
treneral Offices: Matson Building, San Francisce

Seattle: 28th Avenue S. W. and W. Andover Street
Portland: American Bank Building
Los Angeles: Pacific Finance Building
Honolulu: Schuman Building
Export Distributor: Bethlehem Steel Export Corporation,
25 Broadway, New York City

THE OWEN BUCKET CO. PACIFIC COAST

6018 Breakwater Ave., Cleveland, Ohio
OWEN BUCKET CO............. Oakland, Cali. S T E E L
BROWN-BEVIS CO.........Los Angeles, Calif.

CLYDE EQUIPMENT CO........ Portland, Ore.
H. ]. ARMSTRONG Seattle, Wash. . CORPORATION

W hen writing advertisers please mention W estern Construction News.
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SEATTLE, WASH.—CITY—STEEL PIPE LINE (Contlnued)

5,670 lin.ft. 4974~ in. dia. )2-in. plate trip. riv. butt. steel plpe 23.15 21.55 22.27

250 lin.ft. 48-in. dia. %-in. plate trip. riv. butt steel pipe... 22.55 32.15 41.25

24,400 lin.ft. 68%4-in. dia. fh-in. plate riveted steel pipe........ 18.15 17.55 17.82

1,540 lin.ft. 68%4-in. dia. 34-in. plate riveted steel pipe 21.70 20.20 21.00

1,190 lin.ft. 6814-in. dia. 1s-in. plate riveted steel pipe........ 25.35 22.80 23.81

1,020 lin.ft. 68%4-in. dia. ¥5-in. plate dbl. riveted steel pipe.... 28.55 25.55 26.89

930 lin.ft. 60-in. dia. /2 -in. plate trip. riv. butt steel pipe.... 27.40 27.85 29.85

4770 Lin.ft. 66-in. dia. dr-in. plate trip. riv. butt steel Pipe....co e 30.70 32.00 3342

19 air valve units ..... 300.00 350.00 375.00

16 ea. concrete chambers for air Valves ... 120.00 175.00 180.00

2 large brick valve chambers.....cc.... 200.00 165.00 300.00

2 ea. brick chambers for manholes.......... 100.00 90.00 150.00

2000 Tinift, 6-im. “A’ cast irom Blow, off PIPE... .o srsm s iae e s sesasimarevamiss 1.00 .90 1.50

320 linft, 6-in, steel VENtIAtiNg PiPe i 3.00 3.00 3.00

1 ea. 12-in, standpipe, complete : . 1000.00 900.00 850.00

15 ea. 6-in. blow offs 300.00 80.00 145.00

15 ea. cast iron valve boxes for blow P 25.00 17.50 53.00

500 cu.yd. concrete bloCKINg wwuccsnsirisiessssiessssemciaenens 12.00 16.00 25.00

200 M. ft. B.M. nmber in temp. bridges in crosamg,; ...... 30.00 35.00 45.00

1,000 cu.yd. concrete in railroad and h1ghway crossings... 16.00 25.00 25.00

175,000 1b. reinforcing steel . s R e .05 .06 05

8000 1b. special castings, iron ... A2 .20 .19

8000 Ib. special castings, steel . 16 .30 sy

444 cu.yd. excavation in Duwamish River Crossmg 7.50 10.00 5.00

215 cuyd. concrete in Duwamish River Crossing............ 20.00 18.00 16.00

Lump sum, temporary trestle in Duwamish River Crossmg“.. 2000.00 1000.00 1600.00

3 ea. 36-in. flanged gate valves with by-pass... 1400.00 1400.00 1685.00

3 ea. 36-in. flanged check valves. 1800.00 1550.00 2050.00

3 electrlcally operated floor stands (36 m gatc valves) 1500.00 1300.00 1398.00

2 ea. 30-in. double ﬂangcd gate valves with by-pass ....... 900.00 770.00 960.00

540 lin.ft. tunneling .. R s i 15.00 13.00 22.00

540 lin.ft. tunnel hmng 16.00 18.00 15.00

2 ea, concrete entrance - chambers.. 200.00 190.00 250.00

1 ea. valve house ... 4500.00 7300.00 4500.00

1 ea. 8-in. flanged check Valve... 125.00 55.00 83.00

60 lin.ft. galvanized steel pipe in ‘valve house. 5.00 4.50 9.00

840 lin.ft. piling ......... 1.00 1.00 2.00

RIVER AND HARBOR WORK

PORTLAND, ORE.—GOV'T—REPAIRS AND EXTENSION TO JETTY—
TILLAMOOK BAY, OREGON

Hauser Construction Co., Multnomah Hotel, Portland, Ore., who bid $429,89), low bid to U. S. Engineer's Office, Custom

House, Portland, Ore., for repali:lsg and extendmg jetty at Entrance to Tillamook Bay, Oregon. Bids from:
(1) Hauser Const. Co., Portland... -...$429,890 (4) The Gilpin Const. Co., Portland.....c.cc.ccrrerrecrennn. $537,975
(2) Kern & Kibbe, Portland, Ore....... 469,420 (5) Thomas E. Young & Co., Postlamd o 517,555
(3) A. Guthrie & Co., Inc., Portland .................. 475,402 (6) C. R. Johnson, Portland....... 532,025
(1) (2) (3) (4) (5) (6)
220000 £ODS OF SLONE: 1ecrvreooromemstsermsemssemssmmsssmsisiotsssosssiiimsnsisssesimsacstsiisinnsesns 14D 1.85 .73 1.80 1.82 1.95
G71000 TInE. DIBIE o oeoececcoasiostuimmorsiniassss samsssaiunn i e s s dv it s s s 70 375 .60 1.10 .62 .90
755 M ft. b.m. lumber ... 50.00 35.00 46,00 55.00 74.00 35.00
2O R TIDIES e cconiiiicemmesorommssaoormrinommsmmsnmempesesmemimer s ioncissenss 07 04 .06 .05 07 .05
160 tons steel relay rails oo risssssesssmsase s aes 42.00 36.00 43.00 55.00 54.00 40.00
450 pairs angle bars ........ 2.00 1.10 2.25 2.00 3.30 2.00
12,000 Ib. railroad spikes .. e s ot ol s« s o A s .10 0425 .05 .05 A0 .05
6,000 1b. wire and ship splkes .10 .06 07 07 .10 10
16,000 lin.ft. wire strap. cable, second-hand... 10 04 10 .60 .09 07
18,000 1b. bolts .......... .10 055 10 06 A2 A1
5 sets frogs and switches .. $150 95.00 $300 $300 $150 90.00
BOO DIle POIMES. oeeeereeeeememssmaemscsrommmmsmmresems remsesbrrmemseamereresnsesemrerribsseveviss . AW 1.00 6.00 3.50 275 4.00

BRIDGES AND CULVERTS

TUCSON, ARIZ.—CITY—REINFORCED CONCRETE BOX CULVERT

J. J. Garfield Building Co., Tucson, Arizona, who bid $71,398, low bid to City for reinforced concrete culvert covering the
Arroyo to be 8 by 10 ft., and 2010 ft. I(Jnur Bids on:
(1) 3,395 cu.yd. Class ‘A’ concrete
(2) 538 cu.yd. Class ‘B’ concrete
(3) 451,589 1b. reinforcing steel

(5) 1,520 Ib. steel cover plates
(? 32 lin.ft. 10-in, Class ‘A’ cast-iron pipe
(7) 7,132 cu.yd. excavation, unclassified

(4) 5 manhole rings and covers (8) 1000 cu.yd. borrow for backfill

(1) (2) (4) (5) (6) (7) (8) TOTALS
J. J. Garfield (Co., THCEON. c.mresemressreresmcsmszssnsenensossancosssesnen L 110 11.00 .04 25.00 .052 3.69 .86 .56 $71,398
U el P e T R S e s 11.35 9.75 05 24.00 .06 6.00 70 .50 72,253
Anderson Bros. Const. Co. 13.25 7.80 041 26.00 .06 4.00 5 4G 73,793
W. Peper, Phoenix, Ariz... 12.85 12.00 .04 25.00 .10 5.00 b 40 74,331
Miracle Const. Co. ........ 12.00 10.00 .045 18.00 A2 250 1.00 .65 74,575
Lee Moor Const. Co... 13.30 13.30 04 14.00 .04 1.50 72 10 75,786
H. F. Brown, Tucson, A 14.20 9.53 041 24.00 .055 3.00 J475 49 77,872
Rex B. Mesney.... 13.50 8.45 045 36.50 .05 570 .92 70 78,402
V. R. Dennis Const, G0 ooooeoooemeerereeserereesrereereosoree 16.00 12.00 .06 25.00 .05 2.00 i ! .30 89,269
M. M. Sundt, TUCSON, ATIZ .oooororrooooooremoeeeeeeemmereesrmneeee 14,76 14.01 0585  30.00 .09 5.00 65 27 89,418
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The
Members of the AMER-
ICAN WATER WORKS
ASSOCIATION are cor-
dially invited to visit
and inspect the LAYNE
& BOWLER plant.

See LAYNE & BOWLER
Turbine Centrifugal Pumps
in the making. -+ A trip
through our modern fac-
tory will be interesting
anil instructive.

LAYNE & BOWLER

CORPORATION
900 Santa Fe Ave. Los Angeles, Calif.
The World’s Largest Water Developers

WESTERN CONSTRUCTION NEWS

our 25th
ANNIVERSARY

of progressive

leadership

MACHINERY

Construction Equipment

FOR THAT PARTICULAR JOB
FOR THOSE EXTRA PROFITS

cat SUtter 6807

KRATZ & McCLELLAND inc.

522 Bryant Street
Two Blocks from S. P. Depot

SAN FRANCISCO
“ONLY PROVEN NATIONAL LINES.”

VIEW OF ACIPCO PLANT,
BIRMINGHAM, ALA.

OUR company is 25 years old this month.
Founded in October, 1905, our capacity has
increased tenfold—to the largest output of any
independent east iron pipe foundry in the world!
We now manufacture:

Bell-and-Spigot pit cast pipe for water and gas
mains. Bell-and-Spigot Prepared Joint Pipe for
water and gas. Cement-Lined Pipe for special serv-
ices. Simplex Five-Foot Pipe with the Simplex Joint
for flexible, tight-jointed lines in coal mines, oil
fields, service connections, ete. Simplex Condenser
Piping with the Simplex Condenser Joint—resists
the corrosive action of refinery condensates and fits
any box without waste space. Mono-Cast Centrifu-
gal Pipe, for water and gas mains—a pipe famous
for its uniformity, dense metal structure, freedom
from inclusions, blowholes, ete. Doublex-Simplex
Pipe. for high-pressare service. Also pipe for use
with Victaulic couplers, plain end pipe for use with
sleeve-type couplings, cast iron columns for building
construction, and bronze-welded pipe in lengths of
five to 40 feet.

Throughout our 25 vears of progressive leader-
ship in the pipe industry, we have laid particu-
lar stress upon our prompt, efficient service.

Branch offices and stocks maintained in several
strategically-loeated cities. Address your inquiry
to the “Acipco™ office nearest you.

AMERICAN

CAST IRON PIPE COMPANY
BIRMINGHAM, ALA.

Branches:
NEW YORK CITY KANSAS CITY
CHICAGO DALLAS
MINNEAPOLIS DETROIT
CLEVELAND SAN FRANCISCO

LOS ANGFELES
SEATTLE

W hen writing advertisers please mention Western Construction News.
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STREET AND ROAD WORK

PORTLAND, ORE.—GOV'T—GRADING—SIUSLAW NATIONAL FOREST
LANE COUNTY, OREGON :
Award of contract recommended to Kern & Kibbe, 290 E. Salmon St., Portland, $440,929 for 4.935 miles grading Sections

].g%, SfE and 5F, Roosevelt Coast Highway, Siuslaw National Forest, LANE COUNTY, OREGON, for Bureau of Public Roads.
ids from:

(1) Kern & Kibbe, Portland.......cocceoiueeerereaee.....$440,929 (7) A. C. Goerig; Seattle, Wash.....ccccoocvvusour

»

$494,881

(2) J. C. McGuire, Butte, Montana - 472,332 (8) A. C. Greenwood, Portland, Ore.. .. 495,297
(3) General Const. Co., Seattle........... 475,735 (9) Myers & Goulter, Seattle..............ooovveevooo 497 215
(4) Morrison-Knudsen Co., Boise ... 478,287 (10) Earl L. McNutt, Eugene, Ore e 920477
(5) C. R. Johnson, Portland! Oy e v . 478,682 (11) Hauser Const. Co., Portland... ... 570,618
(6) Allen & Govan, Olympia, Wash.........cccooeoceoeee...... 487,957 (12) Guy F. Atkinson, Portland........... . 579,347
) (1) (2) (3» (4) (5) (6) (7) (8) (9) (12)
63 acres clearing ...... 2 $225  $150  £200 $135  $300  $480  $200  $180 $200
37 acres grubbing .. $300  $250  $150  $135  $260  $160  §300  $170 $250
533,000 eu.yd. roadway excavation . 48 46 A5 .53 49 A7 495 51 56
2,230 cu.yd. exca. struct..... 1.25 1.00 1.50 1.50 1.00 1.00 2.00 1.50 1.40 1.50
4,000 eu.yd. borrow exca. 42 49 40 40 .50 .40 .50 75 45 .56
4.935 mi. finish road ..... $600  $200  $800  $200  $250  $500 $1,000  $500  $300 $200
50 ea. trees ar snags 50.00  10.00 5.00 15.00 5.00 9.00 5.00  20.00 10,00 20.00
197,000 half-mi.yd. haul ... .10 .10 .05 14 11 10 .09 12 .09 15
680 lin.ft. tunnel excav. 66.50 75.00 93500 20.00 67.50 80.00 90.00 65.00 92.00 $120
220 M ft. b.m. untr. timber. 55.00 70.00 $100 90.00 50.00 65.00 70.00 85,00 70.00 75.00
2,000 sq.ft. erib face ... 1.10 1.00 1.25 1.50 -25 1.00 .60 1.50 1.20 2.00
500 eu.yd. “A' conc. culvert ... . 29.00 28.00 30,00 30.00 26.00 25.000  3G.00 30.00  22.00 30.00
480 cu.yd. ‘D' conc. pav. and curh 20,00 25.00 22.00 28.00 21.00 13.50  25.00 28.00 18,00 30,00

)

35.00 22,00 30,00 32.00 22,00 2500 2500 30.00 30,00 50.00 30.00 50,00
07 065 .06 .07 065 07 .10 .08 07 .08 .10 .08
3.40 2.50 375 4,00 2.65 3.60 3.10 3.50 3.10 3.50 2.50 3,00
4.85 4.00 6.00 5.75 3.65 4.50 4.00 5.00 4.40 5.00 3.50 5.00
.30 .40 40 .50 .25 .50 25 .40 25 .70 15 .50
3.00 2.00  5.00 2.50 200  4.00 2,00 400  4.00 500  4.00 4.00
1.25 2.00 2.50 2.00 1.25 2.00 3.00 3.00 4.00 5.00 3.00 2.00
‘36 50 60 1.00 .40 1.00 .30 1.00 .30 1.00 .50 60
‘80 90 90 .80 80 1.00 .80  1.00 1.0 100 1.00 1.25
--$2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500
4.30 3.25 4.50 5.00 3.65 4.00 4,00 4.50 4.00 5.00 3.00 4.00
5.25 5.00 6.50 6.00 4.00 5.00 5.00 6.00 5.00 6.00 4.00 6.00

. $300 $300 $900 $250 $100 $500 $200 $400° $1,000 £500 $100  $1,000

50 cu.yd. ‘E’ conc., tunnel ..
65,000 Ib. reinf. steel ... .
2,010 ft. 18-in. rein. conc. pipe
80 lin.ft. 24.in. rein. conc. pip
700 ft. 2-in galv, wr. iron pipe..
200 cu.yd. handld. riprap ...
600 cu.yd. handld. rk. emb. .
500 ft. 6-in. tile underdrain
3,000 ft. wood guard rail
Maintenance of detours ...
720 ft. 18-in, ex. str. r - . pipe.
160 ft. 24.in. ex. str, reinf. conc. pipe.
6 acres sand slope protec. ..

PHOENIX, ARIZ—GRADING & STEEL BRIDGE—STATE FLAGSTAFF-FREDONIA HIGHWAY

Contract awarded to Veater & Davis, 204 Cotton Exchange Bdg., El Paso, Texas, who bid $448,103 for grading and sur-
facing of 40 miles of Flagstaff-Fredonia Highway, from Cameron Bridge North, and constructing steel bridge, work for Arizona
State Highway Commission. Bids received from the following concerns:

(1) Veater & Davis, El Paso, Texas...... ...$448,103 (8) George W. Orr, El Paso, Texas... $564,024
(2) Merritt-Chapman-Scott Corp. ..... ... 479,586 (9) Utah Const. Co., Ogden, Utah.. .. 584,271
(3) Hodgman & MacVicar, Pasadena ... 507,189 (10) Schmidt & Hitcheock, Arizona..... .. 992,416
(4) Skeels & Graham Co., Tucson.. . 524,578 (11) Miracle Const. Co., Phoenix........... . 629,360

. 532,340 (12) Gist & Bell, Arcadia, Calif........

(5) Everly-Allison & Armstrong ... . 647,189

(6) T. J. Tobin Const. Co., New Mexico . 534,231 (13) V. R. Dennis Const. Co., San Diego.................. 657.209
(7) Morrison-Knudsen Co., Boise ..... ... 952,297 (14) Jasper-Stacy Co., San Francisco.................... 718,766
(3) (4) (5) 6) (7 (8) (%) Quey i) R ) v ()

7.50 ]U..‘nf) 10.00 5.00 6.00 5.00 10.00 1.50  10.00 5.20 12,50 , 10.00 15.00 15.00

84 squares clearing and grubbing
i .50 .76 .50 .69 .55 725 .50 75 .58 .87 .78 70 .85 70

132,425 cu.yd. roadway excavation

33,693 cu.yd. drainage excavation .35 30 40 .25 65 .30 40 .54 35 1.25 93 .60 1.25 .60
1,500 cu.yd. slides and overb 375 .57 375 5175  .4125 54375 .375 L5625  .435 .6525  .585 525 6375 525
4,182 cu.yd, struct. excavation. .50 1.00 1.00 1.00 1.50 1,25 1.50 1.50 1.00 1.10 1.38 1.50 1.50 2.50

310:485 cu.yd. horrow excavation 25 ol .25 278 32 23 .23 37 w39 37 375 .38 L] 38

2,035 sta.yd. overhaul .05 .08 .05 .10 .03 .05 05 .05 .05 .07 .03 .05 .10 05
2,000 cu.yd. clear and s L 27 .30 .20 .50 .25 25 .30 .30 .25 .65 .50 A0 .25 .60
15,070 cu.yd. subgrade stabilizer... ... . 75 .70 J5 .80 .60 1.00 1.20 .90 95 .78 1.20 1.00 1.10 1.60
32,135 cu.yd. mi. subgr. stabilizer, haul..... .18 .20 .20 .18 A5 25 .20 .20 21 165 5 - .20 .40

429 cuyd. Class ‘A’ concrete. 28.00 27.50 30.00 34.00 37.50 25.00 32,00 2500 26.60 34.00 35.00 39.25

.055 055 055 06 .06 06 0625 052 054 .06 06 .07
17,00 15.00 13.00 15.00 18.00 15.50 19.00 15.00 1860 21.00 14.00 22.20
2.50 4.50 4.00

40,060 1b. reinforcing stecl
2,156 cu.yd, cement rubble
2,408 cu.yd. plain riprap ..

8,410 lin.ft. cable guard fen Ty 1.00 1.10 1.00 1.20 .90 1.00 .90 1.00 1.00 1.20 1.20
2,556 lin.ft. 24-in. corr. pi 3.50 3.00 2.75 2.55 2.50 2.28 3.00 2.75 2.80 3.00 2.75 4.00
2,788 lin.ft. 30-in. corr. 4,25 3.75 3.50 3.00 3.00 2.85 3.50 3.50 3.55 3.70 5.50 5.20
4,806 lin.ft. 36-in. corr. 6.00 5.75 5.25 4.75 5.00 4.70 5.35 5.25 5.80 5.30 8.00 7.50
34 lin.ft. 42-in. corr, 7.00 7.00 6.50 6.36 6.00 5.55 7.20 7.35 7.95 8.00 11.00 10.00

98 lin.ft. 48-in, corr, 9.00 10.25 9.00 8.36 8.00 7.95 9.00 11.00 11.50 9.00 14.00 12.00

BRIDGES

7,441 cu.yd. excavation o) g 1.00 1.00 1.50 1.25 1.00 1.75 1.50 1.10 1.50 2.00 2.00 3.00
2,407 cu.yd. ‘A’ concrete .26.00 24.00 28.00 27.50 30.00  34.00 37.50 25.00 32.00 25.00 26.60 34.00 35.000 39.25
241,125 1b. reinforcing steel. 055 06 055 055 055 06 .06 .06 0625 052 .n54 .06 06 .06
604,657 1b. structural stee D575 065 06 06 0525 059 .07 055 0725  .055 062 07 .06 066

10.00 13.50 17.00 15.25 16.00 15.00 19.00  15.50 19.00  15.00 18.75 21.00 14.00 22.50

5,128 cu,yd. cement rubbl 5 5. 2%
. 3.00 4.00 2.50 4.50 4.00 4,50 3.50 4.50 2.00 3.25 5.00 3.00 7.50 5.00

225 cu.yd. plain riprap ..

DENVER, COLO.—GOVT.—ARAPHOE FOREST, COLORADO—GRADING

Award of contract recommended to E. H. Honnen, Box 391, Colorado Springs, Colo., who bid $117,702 to U. S. Bureau of
Public Roads, Denver, Colorado, for 4.4 miles grading Berthoud Pass Project, located in Arapahoe Forest, Grand County,
Colorado. Bids received on:

(1 18 acres clearing (4) 1450 cu.yd. struct. excav. (7) 550 cu.yd. cement rub. masonry
(2) 14 acres grubbing (5) 44,000 sta.yd. overhaul (8) 2.014 ft. 24-in. corr. pipe culv.
(3) 154,000 cu.yd. roadway excav. (6) 102 cu.yd. ‘A’ concrete (9) 6,357 hand-laid rock embank.

(1) (2) (3) 4) (5) (6) (7) (8) (9) TOTALS

E. H. Honnen, Colorado Springs..... $100 o5 1.00 03 26,00 17.00 225 1.00 $117.702

Hinman Bros. Const. Co., Denver 150 .63 1.50 .03 2600 15.00 260 1.35 136,094

Cook & Benson, Ottawa, Kansas... 100 .65 1.50 .04 27.00 14.00 2.50 1.50 137.134

Utah Const. Co., Ogden, Utah..... ... 200 100 .60 .75 03 30.00 19.00 2.50 2.50 140.208

L. T. Lawler, Butte, Montana 150 75 84 2.20 03 30.00 15.00 2.40 1.35 166,862
[l

Engineers eStimate .............coeeemrmeeres e 150 50 .60 .50 .03 28.00 14.00 2.25 1.25 126,149
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Old Man Performance says:
‘“‘What a whale of a dif-

ference a few EDWARDS
lines make.”

E. H. EDWARDS CO.

Standard 0il Building, San Francisce

1252 Sixth Avenue, So., Seattle
912 Nicolai Street, Portland

620 E. 61st Street, Los Angeles

Wire Mill and Rope Weorks
SOUTH SAN FRANCISCO, CALIF

Keep the
Roots Out

with
Ric-wiL
Sewer Joint
Compound

T meets the most exact-
ing requirements and
performs up to specifications. It is made of
Bitumen purest Asphalt base steam refined,
with finest mineral flour filler which insures un-
usual strength, maximum penetration, ad-
hesion and ductility. Less caking—less
waste—easy to pour, and does not settle to
bottom of kettle.
Write for detailed information and Service
Detail for pouring Ric-wil Sewer Joints, which

The Elevated Tank Supplies the Pressure
The Ground Tank Gives the Reserve Supply
e AST summer’s

seven weeks’
drought taught
municipal and in-
dustrial officials
many things
about water sup-
ply. Two funda-
mental require-
ments are Pres-
sure and Re-
serve Supply.
Each comple-
ments the other;
each a'one is not
adequate.

Pittsburgh-Des
Moines Elevated
Steel Tanks today
guarantee the re-
quired water pres-
sure in all parts of
the United States.
Pittsburgh - Des
Moines Ground
Tanks and Steel
Standpipes up to
3,000,000 gallons
supply the necessary
reserve supply to

u,u oM d famk om a IUU- maintain this pres-

suggests some time and labor-saving wmethods. foot tower gives reliable fire protection to the sure during fire,
Fisher Body Corporation plant at Seattle, Wash. drought, repairs, or
THE H G SPERRY COMPANY Ground suction tank is also 200,000-gallon capacity. other emergencies.

. .

PDM Engineers will gladly cooperate with you in applying the
economics of modern water storage and supply to your problem.
Write today for our tank and tower folder No. 42 giving detailed
drawings and measurements of a standard PDM Tank and Tower.

l l Pittsburgh-Des Moines Steel Co.

415 Call Bldg,, San Francisco 207 Calo Bldg., Los Angeles
Phone DOuglas 6408 Phone TUcker 8015
REG. U. S. PAT. OFF,

358 Rialto Building, San Francisco, Calif.

946 Tuttle Street 3160 L. C. Smith Bldg.
; DES MOINES, IA. SEAT‘EL!S, WASH.D
SEWER AND DRAIN PRODUCTS Pittsburgh New York Atlanta hicago allas

W hen writing advertisers please mention Western Construction News.
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SAN FRANCISCO, CALIF.—GOVT.—GRADING AND TUNNEL CONSTRUCTION—

YOSEMITE VALLEY

Award recommended to A. C. Goerig, 413 Fairview Ave. North, Seattle, $627,224 for grading Sect. A5, Rt. 2, Wawona
Route, and Sect. B2, Rt. 1, South Road, Yosemite Park, for Bureau of Publu, Roads. Bids received from:

(1) A, C. Goerig ... e DO2T 224 - (9) A. Guthrie & CO. .ierrcemeiremerirmemeiemimisessemsecnene S AOD, 059
(2) Utah Const. Lo and Morn:son Knudsen. ... 654,145 (10) Youdall Construction Co v 768,444
(3) J. G. Donovan and Martter & Bock......... ... 672,158 (11) W. A. Bechtel .. e o B R—— 771,610

(4) C. R. Johnson ... .. 691,216 (12) MacDonald & Kahn oo 774,440

&) T. E’Ccarmoll) .... 699,949 (13) Geo. Pollock . } v 814,533
(6) H. W. Rohl ........ ... 720,833 (14) Western Constructxon Co.. ... B38,209
(7) O. A. Lindberg ... 738,584 (15) Engrs. Estimate ....oooooiee oo 710,788
(8) W. S. Mead ... . 751,528
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 12y (13) 14 (15)
20 acres clearing .. $200 $200 $500 §100 $300 $200 500 $150 SIR0 $275 $325 $400 $300 $250  $350
96,500 cu.yd. unclass. excwntton ,,,,, 1.00  1.10 1.27 1.40 1.43 1.20 000 105 1400 124 135 LS00 1.400 Q.18 95
1500 cu.yd. excav. structures ... . 200 300 2,50 3.00 250 200 250 200 200 200 450 250 200 3.00 2.00
13,500 cu.yd. borrow, unclassified .75 .50 25 .40 .35 .30 23 o5 40 45 .50 .40 .50 30 .50

.02 .03 04 03 .02 02 .02 02 .05 .03 .05 .05 01 02 .04
$1,0000 $600 $300 $400 $200 $400 $1,000 $350 $400 §$400 $300 $300 $500 $200 $300
30.00 32,00 45.00 35.00 32,00 30.00 30.00 32.00 3500 36.00 40.00 35.00 30.00 4500 32,00

121 ’00 sta.yd. overhaul .
3.697 mi. finish earth gmdctl roa
166 cu.yd. Class "A’ concrete..
15,600 Ib, reinforcing steel ......... .10 10 .08 .08 .07 .07 .08 07 .08 07 065 07 06 07 .07
3,150 cu.yd. cement rubble masonry . 20.00 13,00 18.00 15.50 12.00 12.00 15.00 13.00 15.00 14.00 17.00 14.00 12.00 18.00 15.00
760 ft. 18-in, corr. metal pipe . e (2,25 2.50 2.37 2.45 2.10 2.25 2.00 2.30 1.90 1.75 3.00 2.30 2.00 2.70 2.00
954 ft, 24-in. 14 ga. corr, metal '||:'|| 3.00 3.25 3.51 2.95 2.70 3.00 3.00 3.25 2.90 2,50 4.00 3.25 3.00 3.60 2.75
340 ft. 24-in. 12 ga. corr. metal [ﬁp( 3.75 4.00 4.69 3.90 3.00 3.50 3.75 4.30 3.30 3.00 4.50 3.25 4.00 4.40 3.50
88 ft. 30-in, 14 ga. corr. metal pipe.. 3.50 6.00 436 500 400 350 400 400 400 3.00 500 400 450 575 3.50
3,026 cu.yd. handlaid rock embankmen 2.00 2.00 2.25 1.50 2.00 3.00 2,50 3.60 3.00 4,50 3.50 4.00 2.00 2.50 4.00
38,700 cu.yd.mi. haul, tun. and gal. exca. mat.. .25 .30 25 .20 .20 25 .30 .20 .25 .25 .50 =L i o 25
34,600 cu.yd.mi. haul, BOCTOW -ooeoerecieeerreeecencaae 208 .30 P i 18 .18 .30 .30 .34 .25 .30 40 .30 .25 38 .25
4,230 lin.ft. tunnel excavation ........ ... B0.00 94.00 80.00 950.00 96,40 9500 $110 $103 99,00 $105 90.00 98.00 $111 $113 $100
20 lin.ft. gallery excav. 10 ft. x 10 ft.. 20.00 28.00 28.00 35.00 34.00 30.00 22.00 42.00 40,00 40.00 40.00 37.50 40.00 28.00 20.00
500 lin.ft. gallery excav. 14 ft. x 14 ft 30.00 38.00 45.00 40.00 37.00 50,00 43.50 46,00 55.00 60.00 60.00 60.00 42,50 55.00 35.00
530 lin.ft. gallery excav. 7 ft. x 6 ft.. 20.00 15.00 11.00 12.00 22.00 15.00 10.00 27.00 18.00 20.00 20.00 20.00 27.50 20.00 9,00
500 lin.ft. concrete tunnel lining . 50.00 14.00 $100 65.00 48600 $120 50,00 $110 70.00 75.00 $110 78.00 $110 $120 R0.00
600 cu.yd. gunite lining.. . 30,00 20.00 25.00 30.00 20.00 26.00 20.00 33.00 45.00 27.00 40.00 35.00 42.00 50.00 35.00
500 lin.ft. enlarge 14x14 ft g"\“cn 72.00 40.00 60.00 70.00 60.00 66.50 47.50 55.00 60.00 62.50 75.00 90.00 55.00 65.00
Total bids do not include qupplementnl item.

HELENA, MONTANA—STATE—GRADING—]JEFFERSON COUNTY

Contract awarded to Sam Orino, Spokane, Washington who bid $177,206 to State Highway Commission, Helena, Montana,
for 8.7 miles grading Butte-Boulder Road, Section C, in JEFFERSON COUNTY. Bids received on:

(1) 93,542 cu.yd. rock excav. 6) 488 ft. 36-in. reinf. conc. culv. (11) 112 cu.yd. ‘D’ concrete
(2) 180,725 cu.yd. special excav. (7) 2,160 cu.yd. riprap (12) 342 cu.yd. ‘A’ concrete
(3) 239,940 sta.yd. overhaul (8) 6,850 cuyd. earth cushion (13) 46,450 1b. rein. steel
#) 1,560 ft. 24-in. reinf. conc. culv. (9) 11,440 ft.. wire guard rail - (14) 681 cu.yd.-str. excav.
(5) 624 ft. 30-in. reinf. conc. culv. (10) Clearing and grubhmg
(1) (2) (3) (4) (5) @) @ €10) (11). ‘(32) (13) (14) TOTALS

Sam Orino . oo o JBON G270 00 325 450 600 125 30 .65 § 6,000 $30 $28 .07 3.00 $177,206
Jas. Crick, Spokane . A1 41 02 450 650 9.00 J0 .60 .30 10,000 30 30 .10 500 179,268
L Eawler, Butte ... J9 .29 015 3.15 440 6.50 90 40 75 5500 26 24 .06 350 179,749
Stanley Bros. ........ ... 90 30 .02 345 440 650 150 .40 .60 2000 22 22 08 200 188317
M. J. Kuney, Spnkane 45 45 04 400 6.00 8.00 45 45 70 10,000 27 27 .08 2.00 191,075
C. & F. Teaming & Conct Co -

Butte, Mont. . e 75 45 005 246 415 545 1.00 .25 .50 4500 25 25 065 210 192,060
Clifton, Applegate & Toole, ... 90 .35 .02 400 550 800 200 40 .60 12000 28 28 .065 5.00 216,096
Engineers estimate ................ 1.00 .24 .04 350 500 650 200 .40 $1 5500 28 26 .07 4.00 204.724

CARSON CITY, NEVADA—STATE—LANDER COUNTY—GRADING AND SURFACING

Contract awarded to Utah Construction Co., Phelan Bdg., San Francisco, and Ogden, Utah, who hid $147,975 for 11.7 miles
grading and surfacing in LANDER COUNTY irom town of Austin east work for the Nevada State Highway Commission.
Bids received from:

(1) Utah Construction Co. .. e S e 4 11 el (6) Nevada Rock & Sand Co., Reno, Nev.................... $172,953
(2) J. N. Tedford, Fallon, Nev......... ... 159,368 (7) Morrison-Knudsen Co., Boise, Ida ... 183,539
(3) Dodge Bros., Inc., Fallon, Nev... .. 163,746 (8) Gibbons & Reed, Salt Lake City... 201,095
(4) Isbell Const. Co., Carson o e sereaversomeee 107,248 (9) Engineer’s estimate .............. A S ... 199,877
(5) 5. H. Newell & Co., Portland, (Ore....ccmwrosormians 169,904

(1) (2) (3) (4) (5) (6) (7) (8) 9)

235,100 cu.yd. roadway excav. oo i el e 46 .54 o1 o .56 .58 .59 .65 .65
174,713 sta.yd. overhaul ... g e .04 03 02 005 .03 03 .02 03 .04
11.70 mi. preparing subgradL and shoulders... . $150  $100 $100  $50 $300 $100 $160 $500 $100
6,800 cu.yd. selected borrow ... snesese 430 .35 75 .60 .60 44 .70 78 75
22,900 cu.yd. selected material surface.. 1o e N N 76 70 1.00 75 .80 J0 o 1.00 J8  1.00
600 cu.yd. selected material in :tockpﬂes.. - o b ) 70 1.00 75 80 70 95 78 1,00

24 Tlin.ft. remove 1250, COTT: PP . reaceameienseensnemesssmssazssasessasnes .80 40 500 1.00 50 * .60 S5 125 75

25 cu.yd. Class ‘A’ concrete ... 1 Bor 0 S . } 35.00 50.00 35.00 40.00 45.00 37.00 40.00 40.00

12 ft. mstall 15-in. corr. pipe.... .50 75 .50 .20 .50 .65 .90 .t
2,900 ft. install 18-in. corr. pipe.... _—— .50 75 .50 .30 .60 465 115 75
452 ft. install 24-in. corr. pipe......... WU . 50 1.00 75 40 65 75  1.60 25
272 ft. install 36-in. corr. pipe......... B A & 1 | S50 1.00  1.00 .60 5 95 250 i

79 cu.yd. cement rubble masonry N e 10.00 1500 1500 10.00 1500 1500 2500 1500
2.512 ft. timber guard rafl................. B0 - 100  1.00 60 1.00 115 90 1.00
267 monuments ........ 250 4.00 400 3.00 500 500 650 4.00

11 demolish headwalls ... : 500 5.00. 500 500 1000 500 750 5.00

3 furnish and install po-«ts for markerS.........ooen. 500 500 10.00 1000 100 4.00 600 500

7.940 ft. fencing .. s : :08 A2 .21 .10 .25 e 17 13
1.610 ft. remove and reconstruct FENCe. ... iimmeies D .04 .05 .10 .10 08 .25 .08 .08
Lump sum demolish buildings.....oooooomoimcoceerece i cecceees e 91000 $200  $250¢ $350 $200  $50 $135 $100 $500
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Check your requirements
against
MacArthur qualifications:

Product proven
Experience . 20 years
Equipment latest
Resources . unlimited
Personnel . capable
Clientele . . illustrious
Responsibility . demonstrated
Engineering . sound
Performance . 100%,
Speed record-making

¥

fac ARTHUR

CONCRETE PILE CORPORATION

58 Sutter Street San Francisco, California
Telephone: KEarny 3058

REDWOOD

NoYoj

BRAND

Structural Timbers
Piling
Poles
Ties
Posts

Our Own Timber
Our Own Mills
Our Own Boats

oo

Union Lumber Company

1010 Crocker Building
SAN FRANCISCO

1130 Lane Mortgage Building
LOS ANGELES

e e

e e e e e e e e e B S S S S S S S S A

e

eriing

The wheel alone is
worth the price of a
barrow. It has 10
spokes, flush rivets,
steel hub, self-lubri-
cating bearings, mal-
leable brackets,
keyed axle.

Note the extra tray support for bottom and
back. Also the malleable arch brace and con-
tinuous frame. Malleable shoes protect the
legs. In stock for immediate delivery.

Harron, Rickard & McCone Co.

SAN FRANCISCO LOS ANGELES
1600 Bryant Street 2205 Santa Fe Avenue

P P P P P P T P T PP PO O UwY

The AMERICAN
GOPHER

The Quality
Engineered

Shovel

Crane

Quality
Engineering

AMERICAN

HOIST & DERRICK CO.

Saint Paul, Minnesota

Quick shipment from Stock at-
Emeryville, Oakland, California
5515 Doyle Street Tel. OL ympic 6514
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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.

AT OO RO AR A R R A AR

LARGE WESTERN PROJECTS

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

S T e e R s i

WORK CONTEMPLATED
Piers, wharves, seawall, railroad and dredging for Board of State Harbor
Commissioners, San Francisco, $10,000,000.
Bascule bridge over Coos Bay for Oregon State Highway Commission,

$250,000.
BIDS BEING RECEIVED

Earth dam for Brown County Water District No. 1, Brownwood, Texas.
Bids to November 6.

Municipal auditorium for City of Pasadena, Calif.
November 24.

Steel pipe-line from San Lorenzo to Newark, Alameda County, for City
and County of San Francisco. $1,000,000,

BIDS RECEIVED
Buildings for Engineering Group at University of California,
Calif., Barrett & Hilp, San Francisco, $499,275 low.
Jetty extension at Tillamook Bay, Oregon, for U. S. Engineer's Office,
Portland. Hauser Const. Co., Portland, $429,890 low.

CONTRACTS AWARDED

Transmission lines and furnishing power for Hoover Dam, Boulder Canyon
Project, for U. 8. Bureau of Reclamation, to Southern Sierras Power
Co., Riverside, Calif, $1,730,000.

Grading 40 miles of Flagstaff-Fredonia Highway for State of Arizona, to
Veater & Davis, El Paso, Tex., $448,103.

Grading 5 miles Siuslaw National Forest, Lane County, Oregon, for Bureau
of Public Roads, to Kern & Kibbe, Portland, $440,929.

Steel pipe-line, Cedar River and West Seattle, for City of Seattle, Wash., to
Queen City Const. Co., Seattle, $1,207,116.

$1,050,000. Bids to

Berkeley,

T A R IO

STREET and ROAD WORK

I AR AR AR AR

WORK CONTEMPLATED
ALAMEDA, CALIF.—Plans by City Engineer, for improving Third St.,
involving 28,000 sq.ft. oil macadam paving, corr. culverts, ete. 10-7
MENLO PARK, CALIF.—Plans by City Engr., Bert J. Mehl, and will be
presented to City Council Nov. 1, for paving with 1%-in. emulsified
asphalt on 4-in. waterbound rock macadam base, various streets. $70,.
000. 1911 Act. 10-9
MONTEREY, CALIF.—DTlans by Engineers, Olmsted & Gillelen, Hol-
lingsworth Bdg., L. A., for improving Garvey Ave. for City, involving
concrete paving, corr. and reinf. concrete pipe. Bids after Oct. 27.
$250,000. 10-11
OAKLAND, CALIF.—Plans by W, N. Frickstad for improving Hampton
Road, Liggett Drive, Estates Drive, Sims Drive, and Pershing Drive,
involving 105,693 sq.ft. 6-in. concrete paving, 9874 cu.yd. excavation,
reinf. conc. pipe conduit, corr. and concrete culverts, etc. Bids after
Oct. 30. 10-3
PALO ALTO, CALIF.—Dlans by City Engineer, J. F. Byxbee, Jr., for
paving various City streets to cost $95,000. 10-16
SAN ANSELMO, CALIF.—Plans by City Engineer, Geo. W. Manley,
protests Oct, 22, for improving Berlin Ave., Rose Lane, Karl Ave., etc.,
grading, concrete paving, corr. culverts, ete. 10-13
SAN FRANCISCO, CALIF,—Plans by City Engrs. Office for improving
Monterey St. from Union to Greenwich St., ete., involving 1285 cu.yd.
concrete, 115,000 Ib. reinf. steel, concrete and macadam paving, fencing,
vitr. and cast-iron pipe, lighting system, etc, 10-11
SEBASTOPOL, CALIF.—-Plans by City Engineer, protests Nov. 3, fo
improving Burnett St., paving with 5-in. concrete. 10-13
WILLOW GLEN, CALIF.—Plans by H. N. Bishop, Engr., Bank of Italy
Bdg., San Jose, bids after Nov. 10 by City, for improving Willow St.,
Kotenberg and Blewett Aves., involving 274,460 sq.ft. grading, 119,000
8q.ft. 534-in. and 115,486 sq.ft. 414-in. asphalt paving, concrete pipe
sewers, curbs, gutters, sidewalks, corr. culverts, etc. $93,000. 10-3

BIDS BEING RECEIVED
PHOENIX, ARIZ.—Bids to 2 p.m., November 7, by Arizona State High-
way Commission, for bridges and oil processing Phoenix-Yuma Road, 15
miles from Piedra east, involving 560 cu.yd. concrete, 40,000 1b, reinf.
steel, 310,000 gallons oil, and 22,000 cu.yd. mineral aggregate. 10-20
BELL, CALIF.—Bids {o 8:30 p.m., November 17, by the City Council,
Bell, for improving Mayflower Avenue. Work involves 47,990 sq.ft.
sidewalk, 12,049 ft. curb, 181,430 sq.ft. oiled macad. and disin. granite
subbase, 297,673 sq.ft. grading, 4436 ft. 8-in. and 4416 ft. 6-in. vit.
sewers, 18 manholes. 10-10

0 O 00 OO0 AR SRR AR EED RLRAD RTTRATTOATTRAS MO LN

INGLEWOOD, CALIF.—Bids to 8 p.m., November 3, by City Clerk. for
improving Van Ness avenue involving 122,600 sq.ft. 4-in. asphalt base
with 2-in. Durite surface. 10-18

LOS ANGELES, CALIF,—Bids to 2 p.m., October 29, by the Division
of Highways, office of the District Engineer, District VII, Room 1111,
Associated Realty Bldg,, Los Angeles, for furnishing and applying
heavy fuel oil to rosdbed between La Canada and 234 miles northerly in
LOS ANGELES COUNTY, a distance of 2.4 mi. 10-17

OAKLAND, CALIF.—Rids to 10,30 a.m., November 5, by County Clerk
for 2 miles Hayward-Redwood Canyon Road, near west side of San
Leandro reservoir, involving 80,000 cu.yd, grading, corr. pipe, etc, 10-14

REDWOOD CITY, CALIF.—Bids to 10 a.m., November 3, by County for
improving Hillside Bivd. involving 3750 tons asphalt. 10-15

SACRAMENTO, CALIF.—Bids to 2 p.m,, Nov. 5, by California Division
of Highways for 0.2 mile near Wasco, KERN COUNTY, involving
18,950 cu.yd. roadway excavation, 610 cu.yd. concrete paving, reinf.
cone. pipe, etc. 10-8

SAN FRANCISCO, CALIF.—Bids to 2 p.m., March 10, 1931, by U. S.
Bureau of Public Roads, 807 Sheldon Bldg., 461 Market St., San
Francisco, for surfacing Scction E and applying bituminous surface
treatment on Sections A, B, C, D, and E, Route No. 1, Loop Route,
Lassen Volcanic National Park, California, a distance of 7.71 miles to
be surfaced and 29.77 miles to have bituminous surface treatment.

Time of performance and approximate quantities will be given in a
later invitation for bids, which will be advertised approximately Feb-
ruary 17, 1931. As project will soon he covered with snow, contractors
are requested to go over work not later than November 1, and may
inspect work by getting in touch with J. A. Killalee, Junior Highway
Engineer, Viola, Calif. 10-18

SAN FRANCISCO, CALIF.—DBids to 2 p.m., March 3, 1931, by U. S.
Bureau of Public Roads, 807 Sheldon Bldg., 461 Market St., San
Francisco, for surfacing and applying bituminous surface treatment on
Project 4, Bright Angel Springs, North Entrance, on the North Rim
of the Grand Canyon National Park, Arizona, a distance of 9.97 miles.

Quantities will be published in later call for bids about February 10,
1931. As project will soon be covered with snow, contractors are re-
quested to go over work not later than November 1. Prospective bids
may inspect work by getting in touch with R, Thirion, at Kaibab For-
est, or V. T. Ranch, Arizona. 10-18

SAN FRANCISCO, CALIF.—Bids to 2 p.m.,, March 3, 1931, by the
Bureau of Public Roads, 807 Sheldon Bldg., 461 Market St., San Fran-
cisco, Calif., for grading a portion of the Houserock Canyon National
Forest Highway, from Station 0-00 to Station 440-53 of Route No. 28,
Arizona, a distance of 8.4 miles.

Work involves the following approximate quantities :

110,000 cu.yd. unclassified excavation;
306 cwyd. cement rubble masonry;
2,800 lin.ft. corr. metal pipe;
13 M.B.M. bridge timber, untreated.

Time of performance will be given in later invitation for bids which
will be advertised on approximately February 10, 1931. As the coun-
try adjacent to the proposed construction will soon be covered with
snow, contractors who desire to furnish a bid this winter are urged to
go over the work not later than November 1, 1930. Prospective bhid-
ders may inspect the line as staked and review the rough draft of the
plans by getting in touch with W. J. Nelson, Jacobs Lake, Arizona.

10-18

SAN FRANCISCO, CALIF.—Bids to 2:30 p.m., October 29, by Board of
Public Works, City Hall, S. F.: (1) 44th Ave. from Moraga to Noriega
Sts., paving with 6-in. conc. base and 2-in. asphalt surface, vitr. sewers,
$1600; (2) Alameda St. from Potrero Ave, to York St. by grading,
$7200; (3) Crossing of Kirkwood Ave. and Mendell St., paving with
6-in, concrete base and 2-in. asphalt surface, and vitr, culverts, $2000;
(4) Crossing of Delano Ave. and Mt. Vernon Ave., 6-in. concrete
base with 2-in. asphalt surface, vitr, sewers, $1600; (5) Cayuga Ave,
from Oneida Ave. to Seneca Ave., G-in. concrete base with 2-in. asphalt
surface, vitr. sewers, etc., $26,000; (6) 26th Ave. from Ortega to
Pacheco Sts., etc,, 6-in, concrete base with 1%4-in. asphalt surface,
$6000. 10-14

SANTA BARBARA, CALIF.—Bids to 10 a.m., Nov. 3, by County for
grading and oil macadam highway, 2630 lin.ft., on Patterson Ave, 10-13

DENVER, COLO.—Bids to 2 p.m., October 31, by Bureau of Public
Roads, for 13 miles Hondo-Mescalero Highway, Lincoln Forest, NEW
MEXICO, involving 136,800 cu.yd. excavation, 21,800 cu.yd. gravel
or rock surfacing, concrete structures, corr. pipe, etc.

DENVER, COLO.—Bids to 10 a.m., October 31, by Colorado State High-
way Commission, for (1) 18 miles oil processing from Stratton to
Burlington, work involving 48,200 cu.yd. excavation, 63,000 tons
gravel or rock surfacing, 438,000 gallons asphaltic road oil, 218,800
sq.yd. oil processing, concrete structures, corr. pipe, etc.: and (2) 9.8
miles EAGLE COUNTY from Wolcott to Avon, involving 197,000
cu.yd. roadway excavation, 33,300 tons gravel or rock surfacing, etc.

BOISE, IDAHO—Bids to 2 p.m,, October 28, by Commissioner of Public
Works, for 7.4 miles surfacing from Mt. Home to Tollgate, ELMORE
COUNTY, involving 5600 cu.yd. rock surfacing.

BOISE, IDA.—BRBids to 2 p.m,, October 28, by State for;: (1) 8 miles
from Chester to Ashton, FREMONT COUNTY, involving 66,000
cuyd. earth excavation, 9700 cn.yd. rock excavation, 19,900 cu.yd.
gravel surfacing, etc.; and (2) 8.7 miles from Donnelly south, VAL-
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LEY COUNTY, involving 58,500 cu.yd. excavation, 23,400 cu.yd. rock
surfacing, etc.

PORTLAND, ORE.—Bids to 10 a,m,, October 30, by Oregon State High-
way Comm., for: COOS COUNTY—Surfacing 13.6 miles of the
Lakeside-North Bend Section of the Roosevelt Coast Highway, involv.
ing: 52,000 cuyd. crushed gravel DESCHUTES and CROOK
COUNTIES-—3.11 miles of highway roadbed on the Middle Unit,
Bear Creek-Millican Section of Prineville-Millican Highway, involving:
30,000 cu.yd. excavation. JACKSON COUNTY—9.65 miles regrading
and 8.0 miles resurfacing Eagle Point-Trail Section of Crater Lake
Highway, involving: 14,300 cu.yd. broken stone or crushed gravel in
stock piles; 45,000 cu.yd. excavation. LANE COUNTY—(1) 8.3
miles of Lincoln County Line-China Creek Section of Roosevelt Coast
Highway; work involves: NORTH UNIT, 194,000 cu.yd. excavation;
SOUTH TUNIT, 278,000 cu.yd. excavation; (2) 9.3 miles of Hen-
dricks Bridge-Doyle Hill Section of McKenzie Highway, with broken
stone and crushed gravel and furnishing broken stone in stock piles,
involving: 26,800 cu.yd. broken stone; 18,500 cu.yd. crushed gravel.
UMATILLA COUNTY—(1) 21,000 cu.yd. broken stone in stock piles
on Pendleton-Emigrant Hill Section of Old Oregon Trail; (2) 22,700
cw.yd. broken stone in stock piles on Adams-Milton Section of Oregon-
Washington Highway. WASCO and CLACKAMAS COUNTIES—
14,000 cu.yd. broken stone in stock piles on the Mt. Hood-Bear Springs
Section of Mt. Hood Highway.

OGDEN, UTAH—BRBids to 10 a.m. November 3, by Bureau of Public
Roads, for 8.3 miles Widtsee-Bryce Sect.,, Powell National Forest,
GA.RFIELD COUNTY, Utah, involving 60,000 cu.yd. roadway exca-
vation, etc.

SALT LAKE CITY, UTAH—Bids to 2 p.m., October 27, by State Road
Commission of Utah, State Capitol, Salt Lake City, Utah, for grading
5.305 mi. between Thistle and Castella in UTAH COUNTY. Work
involves: 171,000 cu.yd. unclass. excavation; 11,950 cu,yd, gravel sur-
facing. 10-16

OLYMPIA, WASH.—Bids to 10 a.m.,, Nov. 13, by Washington State
Highway Department, for: BENTON and YAKIMA COUNTIES—
7.5 miles Prosser to Grandview, involving: 95,700 cu.yd. excavation,
PEND OREILLE COUNTY—1.5 miles MecCloud Creek Revision,
involving : 95,500 cu.yd. excavation, SKAMANIA COUNTY-—0.9
mile Stevenson to Nelson Creek, involving: 72,470 cu.yd. excavation.
GRANT COUNTY—2.1 miles of Grand Coulco Highway, Alkali Lake
Vicinity, involving 56,000 cu.yd, excavation. 10-18

BIDS RECEIVED

PHOENIX, ARIZ.—Low bids as follows by City: (1) J. C. Steele Const,
Co., Phoenix, $24,900 low for improving 11th St., etc., paving with
concrete; and (2) Pacific Const. Co., Phoenix, Ariz., $14,800 low for
improving Third St., paving with concrete, etc,

PHOENIX, AR1Z,—Ben Pearce Const. Co., Box 105, Station B, San
Diego, $31,079 for surfacing 22 miles Holbrook-Lupton Highway for
State. 10-10

SACRAMENTO, CALIF.—Chigris & Sutsos, 2211 18th St., 5. F., $15,020
for grading and surfacing 0.4 of a mile at High Rock Hill, HUM-
BOLDT COUNTY, for State. 10-15

DENVER, COLO.—Cook & Ransom, Ottawa, Kansas, $63,088 low for
2 miles grading Six Mile Creek Project, Pike National Forest, JEF-
FERSON and DOUGLAS COUNTIES, Colorado, for Bureau of

Public Roads
CONTRACTS AWARDED

PHOENIX, ARIZ.—To Pacific Const. Co., Phoenix, $7450 for improving
McKinley St., ete., paving with concrete.

PHOENIX, ARIZ—Awards as follows by State Highway Commission:
(1) To Veater & Davis, Cotton Exchange Bldg., El Paso, Tex.,
$448,103 for grading and steel bridge on Flagstaff-Fredonia Highway
north from Cameron Bridge, 40 miles; and (2) To Stanley Jaicks,
Oak Park, Tll., $75,788 for grading 8.3 miles toward Tucson on Flor-
ence-Tueson Highway., (See Unit Bid Summary). 10-20

PHOENIX, ARIZ.—Awards as follows by City: (1) To J. C. Steel Const.
Co., Phoenix, $25,000 for concrete paving 11th St., etc.; (2) To Phoe-
nix-Tempe Stone Co., Phoenix, Ariz., $46,187 for paving 12th and
15th Aves.; and (3) To Pacific Const. Co., Phoenix, Ariz., $14,806
for paving Third St.

COMPTON, CALIF.—To M. A. & P. R. Hughes, 1020 Loma Vista St.,
Long Beach, $24,310 for improving Golden Ave., etc., concrete paving,
vitr. and cast-iron sewers, and fire hydeants for City, 10-10

EUREKA, CALIF.—To W. C. Colley, 35 Northampton Road, Berkeley,
$15,139 for grading 4% miles of Hoopa Valley Road for County. 10-7

LONG BEACH, CALIF.—Awards as follows by City: (1) To D. P. Dur-
ham, 900 Raymond Ave., Long Beach, $24,700 for improving 67th
Way, curbs, sidewalks, water mains, and sewers; and (2) To Sully-
Miller Contr. Co., 1500 W, 7th St., Long Beach, $19,639 for improving
Chestnut Ave. and 23rd St., curbs, gutters, sidewalks, asphalt paving,
water and gas mains. 10-9

MARTINEZ, CALIF.—To Chas. Brown, 220 So. 10th St., Richmond,
$7274 for paving with Durite surface on rock cushion streets in Dist. 3
for County. 10-6

OROVILLE, CALIF.—Awards as follows by County: (1) To Hemstreet
& Bell, Marysville, who bid 47¢ per cu.yd., total $3681, for grading 4
mile of La Porte Road, near Bangor, involving 7813 cu.yd, roadway
excavation and (2) To Hemstreet & Bell, Marysville, who bid 43¢ per
cu.yd., total $4503, for grading 34 mile of Oroville-Pentz-Magalia High-
way from Lockermans Place to Parish Home Camp, involving 11,850
cu.yd. roadway excavation, 10-8

SACRAMENTO, CALIF.—Awards as follows by California Division of
Highways: (1) To Cornwall Construction Co., 219 E. Main St,, Santa
Barbara, who bid $22,362 for 0.6 of a mile of grading and paving with
concrete in SANTA BARBARA COUNTY, located about 1.2 miles
north of Santa Maria; (2) To Martin Green, 288 17th St., San Ber-
nardino, who bid $32,389 for 0.3 miles grading and paving with port-
land cement concrete at Malaga Street in SAN BERNARDINO
COUNTY. 10-15

SACRAMENTO, CALIF.—Awards as follows by California Division of
Highways: (1) To F. W. Teschke, 3172 Cahuenga Ave., Los Angeles,
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who bid $39,544 for grading and paving with concrete 1 mile at Ca.st_aic
Creek, LOS ANGELES COUNTY ; (2) To Basich Bros. Construction
Co,, 3788 South Vermont Street, Los Angeles, who bid $89,162 for
grading and concrete paving 0.9 of a mile in SAN MATEO COUN'_['Y.
through the town of South San Francisco; (3) To Geo. E. McDanicls,
Marysville, who bid $7843 for property fence on about 9 miles, between
Bear Creek and 8 miles west of Williams, in COLUSA COUNTY ;
and (4) To Fredrickson & Watson, 354 Hobart Street, Oakland, and
Fredrickson Bros., Stockton, $120,819 for 7.3 miles surfacing with hitu-
minous treated crusher-run base in SAN MATEO COUNTY from
Redwood City to San Mateo. (See Unit Bid Summary, Oct. 10th
issue.) 10-9

SAN DIEGO, CALIF.—To Daley Corp., 4430 Boundary St., San Diegp.
$112,032 for grading East Torrey Pines Road for City. (See Unit Bid
Summary, Oct. 10th issue.) 10-8

SAN FRANCISCO, CALIF.—To California Construction Co., Standard
0il Bdg., S. F., $103,844 for improving Section C, Sunset Blvd., from
Noriega to Santiago Street, grading, paving with aspha!t.surface on
concrete and waterbound macadam base, vitrified sewers, pipe conduit,
etc. (See Unit Bid Summary, Oct. 10th issue.) 10-8

SAN JOSE, CALIF.—To Union Paving Co., Call Building, San Francisco,
for the improvement of Monterey St., etc., in the City of Gilroy. Bids
received as follows: (1) Paving roadway; (2) Per ton asphalt concrete
base; and (3) Constructing bridge approaches:

(1) (2) (3)
Union Paving Co ....$7920 $4.90 $1470
A. J. Raisch............ .. B412 5.50 11800?

SAN JOSE, CALIF.—To San Jose Paving Co., San Carlos and Dupont
Sts., San Jose, $3731 to County for improving Glen Eyrie Road. 10-7
SANTA BARBARA, CALIF.—To W. H. West, 124 Depot Road, Santa
Barbara, $22,579 for grading, corr. culverts, wire fencing, etc., on 1.3
miles of San Julian Road for County. 10-15
SEBASTOPOL, CALIF.—To S. M. McGaw, Box 387, San Rafael, $12,705
for concrete paving High St. and Maple Ave. for City. 10-9
STOCKTON, CALIF.—Awards as follows by County: (1) To Pereira &
Reed, 545 Roosevelt Ave., Tracy, $14,167 for grading and surfacing
Bacon Island Road; and (2) To Pereira & Reed, 545 Roosevelt Ave..
Tracy, $25,320 for grading and surfacing J. R. Russell Road. 10-7

VENTURA, CALIF.—To P. Cristich, 1209 California Reserve Bdg., L. A.,
$30,249 for concrete paving and grading 1 mile of Ventura Ave. near
Lefgren for County. 10-9

DENVER, COLO.—Award of contract recommended as follows by Rureau
of Public Roads: (1) To E. H. Honnen, Box 391, Colorado Springs,
$117,702 for grading 4.4 miles Berthoud Pass Project, Grand County,
Colorado; and (2) To Western Bridge & Const. Co., Omaha, Nebr.,
436,813 for grading and surfacing 5.6 miles of Deadwood-Custer Hot
Springs Project, Pennington County, South Dakota. (See Unit Bid
Summary.)

DENVER, COLO.—Awards as follows by State: (1) To Utah Const, Co.,
Ogden, Utah, $70,235 for grading and gravel surfacing 2 miles in
MOFFAT COUNTY from Craig to Hamilton; and (2) To Pople
Bros., Trinidad, Colo., $77.655 for oil processing 6 miles near Trinidad,
LAS ANIMAS COUNTY.

BOISE, IDA.—Awards as follows by State: (1) To Triangle Const. Co.,
Spokane, Wash.. $17.647 for surfacing from Bonne-s Ferry North,
BOUNDARY COQUNTY; (2) To W. M. Devlin, Mt, Home, Ida..
$8775 for 3 miles gravel surface north of Grandview, JEROME
COUNTY; (3) To Triangle Const. Co., Spokane, Wash., $20,230 for
8.4 miles rock surfacing from Greer north, LEWI1S COUNTY ; (4) To
C., F. Dinsmore & Co., Ogden, Utah, $33,640 for roadway and con-
crete bridge west of McCall, VALLEY COUNTY; and (5) To J. T.
Fuller, Vale, Ore., $12,630 for grading and gravel surfacing from
Salmon City south, LEMHI COUNTY.

HELENA, MONT.—Awards as follows by State: (1) To Sam Orina, Spo-
kane, Wash., $177,206 for 8.7 miles grading, Sect. C. Butte-Boulder
Road, JEFFERSON COUNTY: (2) To Buck Helean, Missoula,
Mont., $50,345 for grading and su-facing 5.7 miles Ravalli-St. Ignatius
Highway, LAKE COUNTY; (3) To F. C. & D. Const. Co., Billings,
Mont., $54,829 for 14 miles grading and sarfacing Sect. E, Billings-
Hardin Road, BIG HORN COUNTY; and (4) To Tomlinson-Ark-
wright Const. Co., Great Falls, Mont,, for 19 miles grading Gildford-
Chester Highway, LIBERTY AND HILL COUNTIES. (See Unit
Bid Summary.)

CARSON CITY, NEV.—To Dodge Bros., Fallon, Nev., $43,842 for 7.6
miles grading and surfacing in ORMSBY AND LYON COUNTIES
from Carson City to east of Mound House for State Highway Comm,

10-16

CARSON CITY, NEV.—To Utah Const. Co., Phelan Bdg., S. F., and
Ogden, Utah, $147,975 for 11.7 miles grading and surfacing in LAN-
DER COUNTY from Austin east for State. (See Unit Bid Sum-
mary.) 10-3

PORTLAND, ORE.—Award of contract recommended to Kern & Kibbhe,
290 E. Salmon St., Portland, Ore., who bid $440,929 for grading 4.935
miles Section 5D, 5E, and 5F, Roosevelt Coast Highway, Siuslaw
National Forest, LANE COUNTY, Oregon, for Bureau of Public
Roads. (See Unit Bid Summary.) 10-20

OGDEN, .UTAH—Award of contract recommended to C. & F. Teaming &
Const. Co., Butte, Montana, $34,402 for 5.4 miles grading Salmon-
Montana Line Highway, Saimon National Forest, LEMHI COUNTY,
Tdaho.

COLFAX, WASH.—To C. B, Quillen, Clarkston, Wash., $30,500 for grad-
ing and surfacing Highway 31 for County,

EPHRATA, WASH.—To Wm. Zeckier, Neppel, Wash,, $11,450 for grading
and surfacing Highway 3 for County.

OLYMPIA, WASH.—Awards as follows hy State Highway Comm.: (1)
To Rowland Const. Co., Seattle, $62.560 for 2.4 miles grading from
Teanaway to Bristol, KITTITAS COUNTY; (2) To L. Romano Co.,
Seattle, $134,630 for grading Cascade Wagon Road; and (3) To Hallo-
ran Bros., Seattle, $75,300 for grading and surfacing near Twisp,
OKANOGAN COUNTY.
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OLYMPIA, WASH.—Awards as follows by State Highway Comm.: (1)
Contract awarded to Neorris Bros., Burlington, Wash., $11,986 for 1.5
miles widening concrete paving from Skagit County line to Dahlgrens
Crossing, SNOHOMISH COUNTY; (2) Contract awarded to R. G.
Stevenson, Scattle, who bid $31,646 (under Sec. 2, Schedule A) for
paving with concrete a second 20-ft. strip on 1.8 miles of state road
No. 1, Seattle south: (3) Contract awarded to Morrison-Knudsen Co.,
Boise, Idaho, who bid $145,268 for clearing, grading, and draining 2.1
miles of state road No. 3, Swauk creck cast and west, in KITTITAS
COUNTY ; (4) Contract awarded to Gordon W. Marsh, Inc., Chehalis,
$37,383 for clearing, grading, and draining 4.9 miles of state road No, 5,
Divide to West Fork, in LEWIS COUNTY; (5) Contract awarded to
John Ottesen Co., Inc., Seattle, who bid $84,971 for clearing, grading,
and draining 5 miles of state road No. 21, Silverdale north, in KITSAP
COUNTY ; and (6) Contract awarded to Motrison-Knudsen Co., Boise,
Tdaho, who bid $45,853 for clearing, grading, and draining 1.1 miles of
Asotin-Oregon state line road, Anatone south, in ASOTIN COUNTY.

10-10

SEATTLE, WASH.—To A. C. Goerig, Seattle, Wash., $35,510 for con-

structing fill on Fairview Ave, North for City.
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BRIDGES and CULVERTS
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WORK CONTEMPLATED
BERKELEY, CALIF.—Plans by City Engr., protests Oct. 21, for but-
tresses and walks on Euclid Ave., involving 40 cu.yd. concrete, 1800 Ih.
reinf, steel, and 40 cu.yd. execavation. 10-6
SAN DIEGO, CALIF.—Plans by Engrs., Tom J. Allen and R, R. Rowe,
309 G St., San Diego, protests Nov. 3 by City, for steel bridge on
First St., involving 1473 cu.yd. concrete, 520 tons structural steel,
lighting standards, paving, ete. $155,000. 10-11
SANTA ROSA, CALIF.—DPlans by Consulting Engr., H. B. Hammill, 381
Bush Street, San Francisco, for steel bridge with reinforced conerete
piers to he constructed across the mouth of the Russian River in
Sonama County for Joint Highway District Ne. 16, Santa Rosa.
Bridge will be 900 ft. long with a 24-ft. roadway and is to consist of
two steel truss spans, 145 ft. long each, and nine 60-ft. steel girder
spans, I-beams, and reinforced concrete piers. $190,000. J. B. Piatt,
Daugherty-Shea Building, Santa Rosa, is Engineer for Joint Highway
District No. 16. 10-8
SALEM., ORE.—Plans prepared by State Bridge Engineer, C. B, MeCul-
lough, Oregon State Highway Comm., Salem, Oregon, and call for
bicds will be issued soon for a double leaf Bascule Highway Bridge, 140
ft. clear span with 1700 ft. of viaduct approach (roadway width 27 ft.
plus two 3%-ft. sidewalks). Bridge is to be constructed over Coos
Bay. Alternative bids will be taken on the viaduet approach (1) For
reinf. concrete;: and (2) For timber superstructure on concrete foun-
dations. $250,000. 10-14

BIDS BEING RECEIVED
OAKLAND, CALIF.—Bids to 12 m., October 30, by City Clerk, for
reinforced concrete retaining wall on Hopkins and High Sts. Cost
$6000, 10-20
SACRAMENTO, CALIF.—Bids to 10 a.m., October 29, hy County, for
east fender for Walnut Grove Bridge. 10-17
SACRAMENTO, CALIF.—Bids to 2 p.m., Novemher 12, by California
Division of Highways, for constructing four timber bridges located from
17 to 21 miles west of Wasco, KERN COUNTY. Work involves:
150 M redwood, 250 cu.yd. concrete, etc. 10-15
SAN LUIS OBISPO, CALIF.—Bids to 2 p.m., October 28, by Division
of Highways, District Engineer, for the repairing of a timher bridee
across San Carpojo Creek about 11 miles north of San Simeon, hy
constructing a timber truss span 75 ft. 10 in. long, on concrete piers to
replace some of the existing bents, 10-16
SANTA ANA, CALIF.—Rids to Oct. 28 by County for redwood or Doug-
las fir bridge over Covote Creek on Buena Park-La Habra Road.
$A000. 10-13
SANTA BARBARA, CALIF—Bids to 10 a.m., Novemher 10, by County
for steel bridge with reinforced concrete deck, over San Jose Creek on
Patterson Avenue, $6000. 10-8
YUBA CITY, CALIF.—Bids to 2 p.m.. October 31, by Joint Highwav
Distriet 12. Second and C Sts,, Yuba City, for: (1) 120-ft. reinf.
cone. trestle bridge near Robhins over canal of Reclamation District
No. 1500 (2) 20-ft. reinf. cone. bridge, near Robhbins, over canal of
the Sutter Mutual Water Company. 10-18

BIDS RECEIVED
PHOENIX. ARIZ.—Hoggan & Farmer, Security Bldg., Phoenix. Ariz.,
who bid $29,788, low to Arizona State Highway Commission, for rail-
road overpass and approaches about 4 miles northwest of Tucson. on
the Florence-Tucson Highway. 10.17
TUCSON, ARIZ.—]J. J. Garfield Bldg. Co., Tucson, Ariz., $71,398 low
for culvert covering the Arroyo for City, (See Unit Bid Summary.) 10-18
BERKELEY, CALIF.—J. H. Fitzmaurice, 354 Hobart St., Oakland, wha
bid $8870, low hid to the University of California for retaining wall
at the Athletic Field. 10-17
EUREKA, CALIF.—Smith Bros, Co., Enreka, $4247, as follows, low hid
to Dist. Engr., California Division of Highways. Eureka, for replacing

timber lift snan of bridge over Eurcka Slough at Eureka, HUM-
BOLDT COUNTY. 10-18
SACRAMENTO, CALIF.—Geo. J. Ulrich Const. Cn.,, P.O. Box 773,

Modesto, $11,462 low bid ta California Division of Hirchways for widen-
ing 5 concrete bridges in SOLANOQ COUNTY from Vacaville to
Dixon. 10.15
SAN LUIS OBISPO, CALIF.—Wm. Lane, Paso Robles. §4998 low hid
for timber bridee over Santa Maria River, SANTA BARBARA
COUNTY, for California Division of Highways. 10-13
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SPOKANE, WASH.—Chas. A. Power, Spokane, Wash,, $33,100 low for
reinf, concrete bridge over Spokane River at Howard St. for City.

CONTRACTS AWARDED

FRESNO, CALIF.—To M. Madsen, 247 Maple St., Fresno, who hid
$2992 for constructing a timber and concrete bridge over irrigation
canal at Centerville. 10-20

LOS ANGELES, CALIF.—To E. G. Perham, 1128 Stearns Drive, Los
Angeles, who bid $25,000 to County for constructing two bridges in
San Gabriel Canyon on Crystal Lake Road. 10-17

LOS ANGELES, CALIF.—To E. G. Perham, 1128 Stearns Drive, Los
Angeles, who bid $16,700 to County for reinforced concrete bridge on
Avalon Boulevard, across Nigger Slough. 10-8

MERCED, CALIF.—Awards as follows by County: (1) To C. B. Cam-
eron & Sons, Merced, $1225 for timber bridge over Black Rascal
Creck on Bartholomew Road; (2) To Linde & Allen, Merced, $2475
for concrete bridge over Mariposa Creek, Tuttle Road; (3) To E. K.
Angle, Dos Palos, $3425 for concrete bridge over canal on Centralla
Road; (4) To Roy Kruger, Gustine, $3834 for concrete bridge over canal
on Warren and Ingamar Road; (5) To E. K. Angle, Dos Palos, $1750
for timber bridges on Dos Palos Road and on Lone Willow Roead. 10-15

MODESTO, CALIF.—To Geo. J. Ulrich Const. Co., Box 773, Modesto,
$4975 for reinf. conc, bridge 372 over Hood Creek for County. 10-16

RIVERSIDE, CALIF.— To E. G, Perham, 1128 Stearns Drive, Los
Angeles, who bid $18,000 to County for steel bridge over Batiste Wash
near Val Vista. 10-16

SACRAMENTO, CALIF,—To Carpenter Bros., 457 North Canyon Drive,
Beverly Hills, California, $30,545 to the California Division of High-
ways for bridge across Alamitos Bay, near Long Beach, consisting of
15 19-ft. timber spans with concrete deck, and one 41-ft. 4-in, steel
beam removable span. 10-9

SACRAMENTO, CALIF.—To C. J. Nystedt, Capitol National Bank Bdg.,
Sacramento, who bid $44,966 (using untreated timber construction) for
the construction of a steel draw span and timber trestle bridge over
Snodgrass Slough, work for the County. 10-14

SALINAS, CALIF.—To Ben C. Gerwick, 112 Market St., S. F., $31,219
for reinf. conc, bridge over Elkhorn Slough on Salinas-Watsonville
Road near Moss Landing for County. 10-6

SAN RAFAEL, CALIF.—To A. T. Howe, 111 Stanford St., Santa Rosa,
$3834 for two reinf, conc. bridges on Inverness-Point Reyves Road for
County. 10-14

SANTA ANA, CALIF.—To Nead Construction Co., 809 Avalon Bldg.,
Wilmington, $8282 to county for wooden and steel truss bridge over
Santiago Creek on the Santiago Boulevard, 10-16

SANTA CRUZ, CALIF.—To C. C. Gildersleeve, Felton, $11,413 for con-
structing Boulder Creck Bridge in Boulder Creek for County, reinf.
concrete construction, 10-8

STOCKTON, CALIF.—To Geo. French, Jr.,, Box 675, Stockton, who hil
$1035 for the construction of culverts on J. R. Russell Road, 6 miles
southeast of Tracy. 10-7
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SEWER CONSTRUCTION
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WORK CONTEMPLATED
NEWPORT BEACH, CALIF.—Plans as follows for sewer improvements
for Citv: (1) Plans by Consulting Engineers, Curriec Engincering Co.,
Anderson Bdg.,, San Bernardino, San Berardino County, for sewage
disposal plant, consisting of trickling filters and Tmhoff tanks, to have
2,000,000 gallons per day flow; and (2) Plans by City Engineer, R. L.
Patterson, for 10,000 lin.ft. of 24-in, sewer main. Rights of way must
be secured before bids for the above work can be called. $185,000.
Work under 1911-1915 Acts, 10-14
REDWOOD CITY, CALIF.—Plans hy County Surveyor, Geo. A. Kneese,
bids after Oct. 20, for outfall sewer to serve San Bruno, Lomita Park,
Capuchine and part of South San Francisco, involving 37,000 ft. 4-in.
to 21-in. vitr, pipe, 8000 ft. 18-in. to 8-in. cast-iron pipe, 22.620 ft.
timber trestle, valves, pumping plants, etc. 1925 Act. $120,000. 10-14
REDWOOD CITY, CALIF.—Plans by County Surveyor, Geo. A. Kneese,
and will be presented to County Novemher 3, for vitrified pipe sewer
system at Colma to cost $130,000. Work under 1921 Act. 10-20
REDWOOD CITY, CALIF.—Plans by County Surveyor, Geo. A. Kneese,
bids hy County after November 3 for outfall in San Bruno, Lomita
Park, Capuchino and South San TFrancisco, involving 37,000 ft. 4-in. to
21.in, vitrified, 8000 ft. 8-in. to 18-in, cast iron pipe, timber trestle,
pumps, etc. 1925 Act. 10-6

BIDS BEING RECEIVED
SAN FRANCISCO, CALIF.—Bids to 2:30 p.m,, Oct. 29, by Board of
Public Works for 895 ft. 2-ft. 6-in. by 3-ft. 9-n. reinf. concrete sewer
on Army St. from Pennsylvania Ave. to Mississippi St. 10-10
SAN FRANCISCO, CALIF—Bids to 2:30 p.m,, Oectober 29, by Board
of Public Works, City Hall. S. F., for vitrified pipe sewers on Sect.
C of Alemany Blvd, $27,000. 10-16

BIDS RECEIVED
OAKLAND, CALIF.—W., J. Tohin, 527 Balfour Ave, Oakland, $23,448
for concrete and $24,311 for vitrified, low bid to City for sewer in
Hookins St., Midvale Ave., etc, 10-16
MT. VERNON, WASH.—Low bids as fo'lows by City for sewer system :
(1) T. Co'lucin, 1425 Hanford St.. Seattle, $92.840 low for vitrified,
and (2) S, Maeri, 511 21st Ave. North, Seattle, $92,727 low for concrete.

CONTRACTS AWARDED

MADERA, CALIF.—To Thompson Bros,, P.0, Box 1288, Fresno, §18.403
for vitr. sewers, pumps, and ejectors for City. A, M. Jensen, 68 Tost
St., 8. F., is Engineer. 10-3




OcToeEr 25, 1930 WESTERN CONSTRUCTION NEWS 77

AMBURSEN DAM COMPANY
ENGINEER—CONSTRUCTORS Wb en t /9 Z' A}

AMBURSEN DAMS Pump goes z.n

Hydroelectric Developments—Water Supply
and Irrigation Dams

DAMS ON DIFFICULT FOUNDATIONS you’ﬂ expenses

Alexander Building, San Francisco g 0 do wn

NEW YORK ATLANTA CHICAGO MONTREAL

POMONA Water-Lubricated Turbine Pumps pro-
duce more water per dollar. Goodrich Cutless

Finished Rubber Bearings reduce power costs because of their
low friction. Rugged, simple construction with fewest
Concrete parts gives greatest deperfdability and low cost of
“&E,‘{-",@%’.‘..R‘E‘J{‘A’, C l maintenance. Built in all sizes from 15 to 5000 g.p.m.
0 ors Factory representatives, sales and service offices in all principal
DARK (Killgllre) cities. Name of nearest one and Bulletin on requast.
WHITE (NaturalCement) Pomona Pump Co., Pomona, Calif.
Process Patents Pending
) Distributor:
7 T’IC Modem Scfieﬂhﬁc CoﬂCfCIC Cufi MCM SIMONDS MACHINERY CO.
ttracting the attention of Engineers and Contractors of its sim- A : "
plici:y, cleinlinen, effectiv sl Lo and. 816 Folsom Street, San Francisco, Calif.
Wrlte today for full particulars and printed data |
CONCRETE CURING Inc. POMONA PUMPS
760 Market St., San Francisco Phone: SUtter 8849

Water-lybricated Turbine

WEED BURNERS FOR ROADS
AND IRRIGATION Construction Engineering

DITCHES Service

UST what have been looking for. A 1 1 .
machg:xe foyl? ubur:if:z :!:e;: shiut?: and For Highway and Bridge Contractors, which
1 brush out of your irrigation _ditches,dor will Reduce your Costs
e e O DIy e MATERIAL LISTS AND PRELIMINARY
i More will follow this year. Write to us for REPORTS FURNISHED

full information.

THE HOWELL MFG. CO.
CROSBY, N. D.
Weed and stubble burners for fields, roads and GEORGE J. PORTER

irrigation ditches. O'F s F i
“Kill the weeds while they're seeds.” - et R e
SUtter 4300

¢ o O

For Further Information Write or Call

" CALL McCORMICK

' Seasid
e U5].( @ for Rush Orders.
for U | Requi ts.
Road Oilr e
A Ip h a I T J' :inng(.1 '(I;Lnél:rergog;es, and Gin Poles—

for Satisfaction.

Used by State Highway Departments of
ARIZONA, CALIFORNIA, NEW MEXICO

T e | Chas. R. McCormick Lumber Co.

SGGSIde Oll Company 215 Market Street DAvenport 3500 San Francisco
1100 Lane Mortgage Bldg. TRinity 5241 Los Angeles
INCORPORATED 1898 Summerland, Calif 423 Heard Bldg., Phoenix C. P. Henry, Rep.

W hen writing advertisers please mention Western Construction News.
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PASADENA, CALIF.—To F. L. Lee, 1215 E. Walnut St.,
bid $17,381 as follows to City for sewer in Ave, 64:
Rein. conec. pumping plant..
Vitrified sanitary sewer.........
950 ft. 4-in. cast-iron pipe..... ..

Pasadena, who

.$7,550
$8,250
--1.70/ft.
10-9
REDONDO BEACH, CALIF.—To Gogo & Rados, 914 Sunset Boulevard,
Los Angeles, who bid $7500 to City for constructing centrifugally spun
reinforced concrete and corrugated iron storm drain in Saphire St. 104
REDWOOD CITY, CALIF.—To Geo. C. DeGolyer, Federal Telegraph
Building, Oakland, $3846 to the City for concrete storm sewers in El

Camino Real. 10-7
WATSONVILLE, CALIF.—To Granite Const. Co., Watsonville, $958 for
sewer on Monte Vista Ave. for City. 10-14

ALBUQUERQUE, N. M.—To F. D. Shufflebarger, Albuquerque, N. M.,
$130,000 for vitrified storm sewers for City.
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WORK CONTEMPLATED

OXNARD, CALIF.—The City of Oxnard, Ventura County, is considering
the installation of water meters throughout the City, to cost $30,000,
0. L. Isham is Superintendent of the Municipal Water Department,

Oxnard. 10-10
BIDS BEING RECEIVED

ANAHEIM, CALIF.—Bids to 8 p.m, Nov. 5, by City, for 2625 ft. 4-in.,
4575 ft. 6-in. and 160 ft. 6-in. cast iron pipe and 5000 Ib. fittings. 10-20
BEVERLY HILLS, CALIF.—Bids to 8 p.m., Nov. 5, by City Clerk for
(1) Booster pumps and hydro-pneumatic pressure tanks; and (2) 6320
ft. 2-in,, 4«in,, and G-in, cast-iron mains on Larabee St., etc. 10-13
FORT MASON, CALIF.—Bids to 11 a.m., November 7, by the Con.
structing Quartermaster, Fort Mason, California, for installation of a
water softener plant at Letterman General Hospital, San Francisco.

ITEM “A"—Furnish and deliver in place the entire zeolite, or equal,
water softener apparatus consisting of two units and one brine tank
complete with all piping, valves, meters, etc., between.

ITEM “B"—Furnish and install all piping above and underground
to hot water storage tanks distributed in different localities throughout
the Letterman General Hospital. 10-18

SAN FRANCISCO, CALIF,—Bids to 2:30 p.m., Oct. 29, by the Board of
Public Works, City Hall, San Francisco, for construction of 12 miles of
pipe line to connect with the system of the East Bay Municipal Utility
District and to run from San Lorenzo to near Newark, Alameda County.
Work involves: 35,000 ft. 46-in. riveted steel pipe OR 44-in. lock-bar

steel pipe OR 44-in. welded steel pipe; 32,000 ft. 38-in. riveted stecl
pipe, OR 36-in, lock-bar steel pipe, OR 36-in. welded steel pipe;
18,000 cu.yd. excavation; 240 cu.yd. concrete; 30,000 Ib, reinforcing
steel. 10-17

STRATFORD, CALIF.—Bids to 7 p.m., October 28, by Stratford Public
Utility District for water improvements, involving 12,070
4-in. welded casing, 1150 ft. 2-in. black screw pipe, gate valves, hy-
drants, one 30,000-gal. steel tank and ‘tower, and pumping plant.
$28,000, J. B. Benedict, Route 1, Box 225 Hanford, is Engr. 10-16

GRANTS PASS, ORE.—Bids to 5 p.m., October 28, by the City of Grants
Pass, Oregon, for water system improvements as follows: SECTION
2, INSTALLATION OF DISTRIBUTION SYSTEM—Work in-
volves: 10,000 cu.yd. excavation and backfill; laying 4500 lin.ft. 16-in.
cast iron pipe; laying 10,000 linft. 12-in. cast iron pipe; laying 1200
10-in. cast iron pipe; laying 13,000 lin.ft. 8-in. cast iron pipe; laying
24,000 lin.ft. G-in. cast iron pipe; setting 110 gate vales; setting 93
hydrants; installing 70,000 1b. cast iron fittings. Material listed above

has been previously purchased by the City of Grants Pass. SECTION
3, RESERVOIR LINING—Work involves: 600 cu.yd. concrete;
38 mzo b, reinforcing steel; two truss roofs. 66 ft, x 103 ft. Baar &

Cunningham, Spalding Bldg., Portland, Ore,, are Engineers, 10-20
BROWNSVILLE, TEX.—Bids to 10 a.m., Oct, 31, by H. Van Horn, City
Secretary, City Hall, Brownsville, Texas, for constructing new and
complete water filtration plant of 4 m.g.d. capacity. 10-14
BROWNWOOD, TEX.—Bids to 2 p.m.,, November 6, by the Board ol
Directors of Brown County Water Improvement District No. 1, Brown-
wood, Texas, for the construction of an earthen reservoir dam and ap-
purtenant works across Pecan Bayou, about 8 miles above the City of
Brownwood, Brown County, Texas, including a spillway for reservoir.
Work involves 730,000 ecu.yd. dam embankment, 96,000 cu.vd, excava-
tion for cut-off trench and for conduits, 15,000 eu.yd. riprap, 5000
cu.yd, gravel blanket, 5000 cu.yd. rock fill, 7500 cu.yd. concrete in con-
duits, gate wells, and gate house, 3600 cu.yd. concrete in spillway chan.
nel, 8000 sq.ft. steel sheet piling, 1,344,000 Ib. reinforcing steel.  10-7

BIDS RECEIVED

FORT MASON, CALIF.—Bids as follows by Constructing Quartermaster,
Fort Mason, San Francisco, for furnishing and erecting one 50,000-
gallon steel tank and one 55-ft. steel tower at Fort Miley :

Chicago Bridge & Iron Works, Rialto Bdg., S. F. (Inw) ... $5410

Pittsburgh-Des Moines Steel Company.... . 6880
106
SACRAMENTO, CALIF.—Bids received as follows by City:
(A) Furnishing valves as follows:
(1) 125 gate valves, 4-in.;
(2) 50 gate valves, 6-in.
(1) (2)
Rensselaer Valve Co. .ccerscsnicsnssassonais 9.15 16.50
Walworth Calif. Co. . 9.59 16,45
Schaw-Batcher Co. .. e s 9.59 16.45
Thomson-Diggs Co. wu..oonnecee 9.59 16.45
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Crane Co,, Sacramento ........... e 970 17.25
Water Works Supply Co. . 10.25 18.00
Darling Valve Co. ... . 10.50 18.50
(B) Furnishing 100 fire

Rensselaer Valve Co. e 40.00 ea.
Crane Company, Sacramento . 41.50 ea.
Water Works Supply Co. ... . 41.50 ea.
Darling Valve Co. ...couuene . 53.35 eca.

SPOKANE, WASH. —B:ds as iulI.UWS b} Clty for 1,250,000 gnllou steel or
concrete tank:
STEEL TANK

Chicago Bridge & Iron Works, Rialto Bldg San Francisco (low)..$70,800
Pittshburgh-Des Moines Steel Company... 74,600
Seattle Boiler Works

CONCRETE T-\\I\ (’ Io“cﬂ)

Morrison-Knudsen Co,, Boise, Idaho (low)...
Alloway & George, Seattle

CONTRACTS AWARDED

DANVILLE, CALIF.—To Hutchinson Co., 1450 Harrison St., Oakland,
for trenching of 14 miles for 12-in. and 12-in. cast iron pipe line for
California Water Service Company, Federal Reserve Bank Bldg., San
Francisco, line to run from Galindo pumping station to Danville, Con-
tra Costa County.

Contract awarded to American Cast Iron Pipe Company, Balboa
Bldg., San Francisco, for furnishing the above pipe. 10-17

OAKLAND, CALIF.—Awards as follows by East Bay Municipal Utility
District: (1) To Pacific States Cast Iron Pipe Co., 111 Sutter St.,
San Francisco, who bid 35¢ per lin.ft., total bid of $5250, for furnishing
15,000 lin.ft. Class 150 cast-iron pipe, 4-in.; (2) Contract awarded as
follows to the U. S. Pipe & Foundry Co., Monadnock Bdg., San Fran.
cisco: 25,000 lin.ft. 6-in. cast-iron pipe, Class 250, bid of 59¢ per ft.,
total $14,750; 17,000 ft. 8-in. cast-iron pipe, Class 250, bid of 89¢ per
ft., total $15,130; 616 tons of 12-in. Class ‘B' cast-iron pipe, bid of
$3870 per ton, total of $23,839; 437 tons of 16-in. Class ‘B’ cast-iron
pipe, bid of $39.70 per ton, total of $17,348, 10-4

RED BLUFF, CALIF.—To Pacific States Cast Iron Pipe Co., 111 Sutter
St., S. F., who bid 48¢ per ft. to City for 1000 ft. 4-in, cast iron
pipe. 10-15

GREAT FALLS, MONT.—To McGuire & Blakew]ce. Great Falls, Mont.,
$35,000 for installing 20-in, main for City on First Ave., Pike Drive,
ete.

SEATTLE, WASH.—To Queen City Construction Co., 603 18th St.,
Seattle, who bid $1,207,116, USING LOCK-BAR STEEL PIPE, for
constructing Cedar River Pipe Line No. 1 replacement and west Seattle

et e A

Pipe Line, for the City. (See Unit Bid Summary). 10-20
B T e T e s
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000000 A AR AR

BIDS BEING RECEIVED
MERCED, CALIF.—Bids to Nov. 4 by Merced Irrigation District for
4000 bbl. of cement. 10-7
PARADISE, CALIF.—Bids to 11 am. Nov. 4, by Paradise Irrigation
District, Butte County, for: 80 ft. 30-in, 10-gauge riveted steel slip-
joint pipe, 40 bbl. Portland cement, 20 cu.yd. sand, 40 cu.yd. gravel,
230 ft. 4-in. standard screw-joint pipe, 1 30-in. L.P. heavy duty gate,
Calco Model 108 or similar (pedestal lift and 50 ft. of lift rod), 5000
ft. h.m, dimension lumber; also hauling all material from Magalia station
to job; damming water from tunnel, installing 30-in. pipe, welding
30-in. gate to pipe, filling tunnel with concrete over pipe, and balance
with loose rock, constructing concrete bulkhead, intake and screen sup-
port, ete.; building operating trestle and installing pedestal lift. 10-10
PLACERVILLE, CALIF.—Bids to 2:30 p.m., Nov. 5, by El Dorado Trri-
gation District for clearing site of Webber Creek Reservoir. 10-13

CONTRACTS AWARDED

FAIR OAKS, CALIF.—To Sacramento Pipe Works, Sacramento, who bid
$3.24 per lin.ft. installed for furnishing and installing 2000 lin.ft. of
30-in,, 10-ga. steel pipe, work for the Fair Oaks Irrigation District.
10-14

MERCED, CALIF.—Awards as follows by Merced Irrigation District: (1)
To Alldrin & Anderson, P.0O. Box 222, Merced, who bid $37,470 for
34,000 lin.ft. of concrete lining, involving 524,000 sq.ft. 2-in. lining;
and (2) Contract awarded to Osterberg Bros.,, Route D, Modesto, who

bid as follows for three wells: Drilling—$1.50 ft. 16-in. and $1.75 ft.

for 18-in. wells; and Casings—$3.05 ft. for 16-in. and $3.41 for 18-in.
wells. 10-7
TERRA BELLA, CALIF.—To Universal Air Brush Co., 1536 W. Slauson,
Los Angeles, who bid as follows to the Terra Bella Irrigation District

for cleaning and covering with protective coating standpipe and pipe:
line: Bid of .5683¢ per lin.ft. for covering with one primer and two
coats of McEverlast approximately 20,000 linft. of 26-in, to 30-in.
riveted pipe; bid of $515 for cleaning and protective coating standlpipe.
0-13

TURLOCK, CALIF.—Awards as follows by the Turlock TIrrigation Dis-
trict, Turlock, for 900,000 sq.ft. concrete lining, concrete structures,
etc.: (1) To Alldrin & Anderson, P.O. Box 222, Turlock, $3645 for
Schedule 8; and (2) To Pacific Properties & Const. Co., 3747 Wood-
ruff Ave., Oakland, $18,397 for Schedule 8. 10-8

REDMOND, ORE.—To Kern & Kibbe, 290 E. Salmon St., Portland,

Oregon, who bid $29,778 for the construction of 1878 lin.ft. of 12-ft.
creosoted wood-stave flume, work for the Central Oregon Irrigation
10-4

District, Redmond, Oregon,
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GLADDING BROS.
MFG. CO.

MANUFACTURERS OF:
VITRIFIED CLAY SEWER PIPE
COMMON BRICK CHIMNEY PIPE
|| FLUE LININGS and DRAIN TILE

Plant and Offices :
THIRD AND KEYES STREETS

PHONE BAllard 7570 SAN JOSE, CALIF.

TIESLAU BROTHERS

GENERAL CONTRACTORS
Specializing in Rock Crushing

We solicit your inquiries on rock and gravel crushing and
can guarantee production up to 500 yards per day.

CONTRACTORS’ EQUIPMENT FOR
RENT OR SALE

Complete Portable Crushing Plants, Crushers, Screens,
Conveyors, Engines and Motors, Oil Mix Plant Equip-
ment, Gas Shovels, Roller, Tractors, Graders,
Concrete Mixers and Equipment.

Yard and Office: 1315 Allston Way, Berkeley, Calif.
Phone BErkeley 8635

‘ 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

WE MANUFACTURE and STOCK

=—=Quality and Service Guaranteed

Kortick Manufacturing Co.

Office, Factory and Warehouse: 333-355 First Street
" Telephones Sutter 516-517-518 SAN FRANCISCO
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For the Lighter Job—Willard Band Ties

= 235 5 Ul T OE (TSR e |
A New Band Tie That Brings New Savings

Suves from one-half to two-thirds of the Studding. The
patented spur holds the tie in place while the forms arebeing
assembled. A heavier, longer wedge with rounded ends.

J. M. WILLARD COMPANY

1201 N. Main St,, Los Angeles Apitol 8590
AGENTS IN PRINCIPAL CITIES

Rea. 0. 3 Poen Ot
T Leaky Reservoirs

can be made perma-
nently tight by the

AQUATITE PROCESS

No Pioneering

Universally used the world
over. Send for joint
specifications

NORTH HOLLYWOOD

AQUATITE COMPANY CALIFORNIA

Inventors of Expansion Joints and New Type Reservoirs

USED EQUIPMENT

A-1 SHAPE—PRICED RIGHT

One “30” Bucyrus—$1500
One 1-yd. Koehring Shovel One 1-yd. Northwest Shovel
One 1-yd. Erie Clamshell Bucket
One 1-yd. Blaw-Knox Clamshell Bucket
One 1-yd. McCaffrey Dragline Bucket
One 34-yd. Page Dragline Bucket One 40-ft. Crane Boom
We also manufacture dipper sticks, buckels
and booms for any type rig.

M.P.M. Dragline Buckets Culver Power Trips

M. P. McCaffrey

1420 N. Spring Street Los Angeles, Calif.
CApitol 7172—TELEPHONES—CApitol 7172

Trade Mark

You Can Prevent Wear
and Cutting of Rods,
Plungers, or Shafts
by Using

Red. U. S. Pat. Off.

Mabbs Rawhide Packing

LASTS LONGER Saves Power and Money
Price $3.00 per b,

Is Anti-Frictional
Put up in 5, 10, 15, 25 and 50 1b. pails

We make a specialty of Rawhide Meter Washers
which are superior to cork.

Mabbs Hydraulic Packing Company

431 S. DEARBORN ST. Incorporated 1892 CHICAGO, ILL.

W hen writing advertisers please mention Western Construction News.
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RIVER and HARBOR WORK
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WORK CONTEMPLATED
SACRAMENTO, CALIF.—Plans by U. S. Engineer's Office, California
Fruit Bdg,, Sacramento, bids soon for: (1) Levee at Moulton Landing,
Colusa County, involving 114,000 cu.yd. embankment; and (2) Reinf.
conc. weir at Moulton Landing, Colusa County, to be 500 ft. :ran;.'.]
SAN FRANCISCO, CALIF.—Bond election Nov. 4 by the State of Cali-
fornia to vote on issuing $10,000,000 in bonds for the comstruction of
improvements as follows to San Francisco Harbor, Work includes:
8 mew piers on north side of Ferry Building, 1 large pier in China
Basin, 2 bulkhead wharves in Central Basin, development work at
Islais Creek, including wharves, extension of grain terminal, lengthen-
ing the seawall, dredging, etc., extension of the Belt Railroad. 10-11

BIDS BEING RECEIVED
RICHMOND, CALIF—Bids to 3 p.m., November 13, by T. S..Ellg_i-
neer's Office, Custom House, San Francisco, for: (1) Dredging in
Richmond Harbor, work invelving 94,340 cu.yd. dredging; (2) Sand
Fill in Richmond Harbor, work involving 195,000 cu.yd. fill. 10-18
SACRAMENTO, CALIF.—Bids to 3 p.m., Oct. 29, by U. S. Engineer's
Office, Califormia Fruit Bdg., Sacramento, for levee along Yolo By-
Pass near Yolano Station, involving 247,000 cu.yd. embankment. 10-11
SAN FRANCISCO, CALIF.—Tids to 11 a.m., Novemher 5, by the Pullic
Works Officer, Twelith val District, 100 Farrison Street, San Fran-
cisco, for repairs and replacements to Piers Nos. 1, 2, and 3 at the
U. S, Naval Receiving Ship, San Francisco, Yerba Buena Island,

California. 10-14
BIDS RECEIVED

FORT MASON, CALIF.—Healy-Tibbitts Const. Co., 64 Pine St., S. F.,
$1160 low bid for repairs to dock at Ft, Winfield Scott, for Construct-
ing Quartermaster, Fort Mason, 10-15
FORT MASON, CALIF.—Healy-Tibbitts Const. Co., 64 Pine St., S. F,,
$1721 low for repairs of torpedo wharf at Ft. Winfield Scott, for Con-
structing Quartermaster, Ft. Mason. 10-3
PORTLAND, ORE.—Hauser Construction Co., Multnomah Hotel, Port-
land, who bid $429,890, low bid to U. S. Engineer’s Office, Custom
House, Portland, Ore., for constructing of jetly extension at entrance
to Tillamook Bay, Oregon. (See Unit Bid Summary.) 1017

CONTRACTS AWARDED

OAKLAND, CALIF.—To Healy-Tibbitts Const. Co., 64 Pine St., S. F.,
at $10,000 for creosoted pile repairs to dock of Albers Bros, Milling Co.

at foot of 7th St.. Oakland. 10-3
OAKLAND, CALIF—To American Dredging Company, 255 California
Street, San Francisco, who bid $13,982 to the Oakland TPort Commis-
sion, Oakland, for dredging at Grove and Market Street Docks. 10-7
SAN DIEGO, CALIF.—To Robt. T. Dawson, 4333 Maryland Street, San
Diego, who bid $19,469 to the Public Works Office, Headquarters, 11th
Naval District, San Diego, for constructing quay wall for the Marine
Railway, Naval Operating Base (Destroyer Base), San Diego, Calif.
10-9

SAN FRANCISCO, CALIF.—To Healy-Tibbitts Const. Co., 64 Pine St.,
S. F., $39,200 for two creo. timber wharves and 100 yacht berths at

the Marina for Park Comm, 10-3
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TACOMA, WASH.—Bids to 2 p.m., October 27, by the Board of Con-
tracts and Awards, City Hall, Tacoma, Wash., for locomotive crane and
boiler room coal scales. 10-20

CONTRACTS AWARDED

EL CENTRO, CALIF—To Pacific States Cast Iron Pipe Co., 417 So.
Hill St.,, L. A, $4047 for 4000 ft. 6-in, and 3000 ft. 4-in, cast-iron
pipe for City. 10-17

FULLERTON, CALIF.—Awards as follows by City: (1) To American
Cast Iron Pipe Co., Los Angeles, $14,93] for furnishing and deliver-
ing cast iron pipe and fittings; (2) Contract awarded to Rensselaer
Valve Co,, Los Angeles, who bid $1600 for furnishing gate valves,
valve boxes and check valve. 10-17
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LIGHTING SYSTEMS
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WORK CONTEMPLATED
VISALIA, CALIF.—Plans by City Engr., protests Oct. 20, for 51 2-light
Union Metal Mig. Co. electroliers on Locust St., Court St., ete. 10-3

CONTRACTS AWARDED
REDWOOD CITY, CALIF.—To City Improvement Company, 2055 Cen-

ter Street, Berkeley, $7090 to City for the installation of 17 two-light
electroliers on portions of Broadway and Brewster Avenue. 10-7
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FLOOD CONTROL WORK
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BIDS BEING RECEIVED

LOS ANGELES, CALIF,—Bids to 2 p.m., October 27, by County for
2500 ft. dinmond drilling holes at site of San Gabriel Dam No. 1. 10-17
LOS ANGELES, CALIF.—Bids to 2 p.m., October 27, by County for
exploration of tunnels for San Gabriel Dam No. 1. Work involves:
725 ft. driving 16 tunnels, without timbering; 75 ft. driving 16 tunnels
where timbering is necessary. 10-17
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POWER DEVELOPMENT
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CONTRACTS AWARDED

DENVER, COLO.—To Westinghouse Electric & Manufacturing Co,, who
bid $45,700 to the Bureauw of Reclamation for furnishing one 5000-kv-a.,
alternating current generator, three or four 1667-kv-a. 2300 to 19,100/
33,000 Y-volt transformers, two gang-operated disconnecting switches,
and one switchboard and auxiliary apparatus, for the Shoshone power
plant, Shoshone project, Wyoming. 10-10

LAS VEGAS, NEVADA-—Contract awarded by U. S. Reclamation Serv-
ice, to Southern Sierras Power Company, Riverside, California, for
transmission lines and furnishing power for Hoover Dam, Boulder Can-
yon Project. Estimate for five and one-hali years, $1,730,000., 10-16
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.~ MACHINERY and SUPPLIES

O OO A RO SRR OO

BIDS BEING RECEIVED

PHOENIX, ARIZ.—RBids to Oct. 30 by the Arizona State Highway Com-
mission, Phoenix, Arizona, for furnishing five four-wheel drive type
trucks, five V-type snow plows, one large crawler-type tractor, one
medium crawler-type tractor, and one rotary type snow plow. 10-13

LOS ANGELES, CALIF.—Bids to 2 pum., Octoher 27, by the County
Clerk, for furnishing 62,500 1b. of square deformed reinforcing steel in
stock lengths for use in Big Tujunga Dam No. 1. 10-17

SACRAMENTO, CALIF.—Bids to 10 a.m., November 17, by State Pur-
chasing Agent, P.O. Box 621, Sacramento, for furnishing 15 more or
less Hleavy duty 8 ft. leaning wheel graders with scarifier attachments;
10 more or less Heavy duty 8 ft. leaning wheel graders; 5 more or less
Medium weight 8 ft. leaning wheel graders; 5 more or less 7 ft. lean-
ing wheel graders. 10-16

SAN FRANCISCO, CALIF.—Bids to 3 pim., Oct. 27, hy Clerk, Board of
Supervisors, City Hall, S. F., for one concrete mixer. 10-14

MUNICIPAL IMPROVEMENTS
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CONTRACTS AWARDED
FLORENCE, ARIZ.—To Phoenix-Tempe Stone Co., Phoenix, Ariz., who

bid $114,545 for improvements for City, paving with cement concrete,
lighting system, and vitrified pipe sewers. 10-17

WE BUY STREET BONDS

LSO have arranged with an Eastern concern whereby
we can finance contractors at very reasonable rates if

the bonds forthcoming In payment are satisfactory
and well secured.

W. P. BULLOCK
MANAGER BOND DEPARTMENT
745 Market Street £ = = San Francisco
Telephone: DAvenport 8900
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SAN FRANCISCO, CALIF.
LOS ANGELES, CALIF.

E investigate the contractor’s skill, record, experience, etc., as well
as his financial strength.

ATNA CASUALTY & SURETY COMPANY

HARTFORD, CONN.

SEATTLE, WASH.
PORTLAND, ORE.

When writing advertisers please mention Western Construction News
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SURETY BOND AND CASUALTY lNSU;ANCE DIRECTORY

“BECOME ASSOCIATED”

SURETY BONDS plus HOME OFFICE Great Ameriran Indemnity Company
SERVICE New Park
up A880ciated Indemnity Corporation 241 SANSOME STREET 548 S. SPRING STREET
CompoRition 332 PINE STREET, SAN FRANCISCO SAN FRANCISCO LOS ANGELES
Phone DAvenport 3680 Phone MUtual 1271

| Phone GArfield 6565

= =

DETROIT FIDELCITY AND SURETY CO. INDEMNITY INSURANCE CO. of North America
Pacific Coast Department: =
FIFTH FLOOR, 360 PINE STREET, SAN FRANCISCO PACEPIC \GOAST DEPARTNENT:
Ernest W. SwixcLey, Manager R. “;-,ﬂfg?eerTH-
T rthein Putiding 206 SANSOME STREET SAN FRANCISCO
SAN DIEGO San Francisco Branch Office: 204 Sansome Street
JavNE-Puroum-RippELL JewerT, BAnToN & Lmavy R. L. HoLeroox, Manager
Corporation Bullding Lewis Building Los Angeles Branch Office: E. F. HoLmes, Manager
LOS ANGELES PORTLAND SERVICE IN ALL PARTS OF THE COUNTRY

| The Fidelity and Casualty Co. of New York | | MARYLAND CASUALTY COMPANY

THE PIONEER BONDING COMPANY AGENTS EVERYWHERE

Insurance Center Building, San Francisco, Calif. San Francisco Branch: Los Angeles Branch:
Insurance Center Bullding Corporation Bullding
Phone DAvenport 9100 San Diego Ageney:
Assets over $40,000,000 V. Waxxowski & Co., Inc.
Agencies in All Cities and Towns J Oakland Branch: Central Bank Bullding
=

) .3
SURETY BONDS are required on all Public Work
and are being required more and more on Private Con-
tracts. The present day contractor must be in a position
to furnish corporate surety bonds guaranteeing the fulfill-
ment of his contracts. These companies are prepared to
furnish such bonds promptly for experienced and respon-
sible contractors. Communicate with one of them and
\ arrange for your bond before you submit your next bid. /

Fidelity and Deposit Company New Amsterdam Casualty Co.
WALTER W. DERR
of Ma.ryland Resident Vice-President
PACIFIC COAST DEPARTMENT : —_—
GUY Lnl’i‘f’)\' ﬁ}'E\{lCK LEIV*};DP}\:’EEI}JEH lossari/.[F'mncl’sco Bmzéch:
Vice-Presiden : B ontgomery Street
Vnﬁ,ﬁg,’}cﬁhﬂﬁﬁfm Oakland Branch: . Los Angeles Branch:
Eighth Floor, Financial Center Building, San Francisco 401-402 Central Bank Bldg. Financial Center Building H

James Rolph, Jr., Land;— & Ellis

Consolidated Indemnity and Insurance Co. General Agents AMERICAN Bonping Co.
SURETY BONDS 2 QINSU%ANCE—SURETY BONDS
30 SANsoME STR 538 So H S:
CONSOLIDATEBEE’NRE%WRITERS. Ltd. SAN FRANCIS(?gr LOtSniN('[iLFfLérs‘m
— Phone KEarny 1020 Phone MUtual 9186
405 Fourteenth Street oA ' Your broker will be glad to place your insurance or bonds in

one of the companies represented by this office,
if pou ask them to do se.

Franxk C. JORDAN Frank M. JorbaN N. H. P1sTOLESI

WE CAN PLACE YOUR BONDS WITH SURETY COMPANY OF YOUR CHOICE
THE BOUCHER COMPANY, Ltd. STATE WIDE SERVICE

SPECIALISTS AND BROKERS

Suite 700 Cal ia State Life Bldg., Sacramento, Calif. =
- SN L Ry i Contractors : Surety Bonds : General Insurance

* Pacific National Buildi Los Angel
s < (,'g:n p:mc;::, il Service is the Background of Our Solicitation

W hen writing advertisers please mention Western Construction News.
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Acetylene, Dissolved Bonds, Surety (Continued) Clay Products Diesel Engines
Prest-O-Lite Co., Inc., The Massachusetts Bonding & Gladding, McBean & Co. Atlas Imperial Diesel Engine Co.

Acetylene Generating

Apparatus
pgaxweld Acetylene Co.

Air Compressors

Bacon Co., Edward R.

Gardner-Denver Co.

Ingersoll-Rand Co.

{inison Machinery Co.
itch & Co. .

National Brake & Electric Co.

Rix Company, Inc., The

Schramm, Inc.

Sullivan Machinery Co.

‘West Coast Tractor Co.

Air Compressors—Engines
Alias?;r’;imrial Diesel Engine Co.

Asphalt
Gilmore Qil Co.
Seaside Oil Co.
Shell 0il Co.
Standard Oil Co.
Union Qil Co.

Asphalt, Emulsified
American Bitumuls Co.
Shell Oil Co.

Asphalt Plants and Equipment
acon Co., Edward R.
{enisol;e 1szc:l'liner;r Co.
.ink-Belt Co.
Spears-Wells Mchy. Co., Ine.
Standard Boiler & Steel Works
Union Tank & Pipe Co.

Asphalt Pavin
‘\:’Varren Bros. %oadﬂ Co.

Back Fillers
Austin Machy. Corp.
Bucyrus-Erie Co.
Caterpillar Tractor Co.
Cleveland Tractor Co., The
Harnischfeger Sales Corp.
;cnisan Machinery Co.

_ink-Belt Co.

Northwest Engineering Co.
Orton Crane & Shovel Co.
Spears-Wells Machy. Co., Inc.
Speeder Machinery Corp.
Thew Shovel Ca., The
Universal Crane Co., The
West Coast Tractor Co.
W.K-M Company, Inc.
Worden Co., W. H.

Beams, Channels, and Angles
Pacific Coast Steel Corp.

Bins, Storage and Hopper
Bacon Co., Edward R.
Blaw-Knox Co.
Diamond Tron Works, Tnc.
Heltzel Steel Form & Iron Co.,The
{en{son Machinery Co.
Link-Belt Co.

Blades—Fresno and Graders
Solano Tron Works

Blasting Supplies
Giant Powder Co., Cons,, The
Hercules Powder Co.

Boilers
Montague Pipe & Steel Co.
Water Works Supply Co.

Bolts, Nuts and Rods
Claussen & Co., C. G.
Kortick Mfg. Co.

Bonds (Street) Bought
W. P. Bullock

Bonds, Surety
Aetna Casualty & Surety Co,
Associated Indemnity Corp.
Commerce Casualty Co.
Consolidated Indemnity &

Insurance Co.

Detroit Fidelity & Surety Co.
Fide’lity & Casualty Co. of N. Y.,

The
Fir]leli&,v & Deposit Co. of Mary-

an

Glens Falls Indemnity Co.

Great American Indemnity Co.

Indemnity Insurance Co. of
North America

Maryland Casualty Co.

Insurance Co.
New Amsterdam Casualty Co.
Rolph, James Jr., Landis & Ellis

Brick, Common
Gladding Bros. Mfg. Co.

Buckets, Elevator and

Conveyor
Bacon Co,, Edward R.
Industrial Brownhoist Corp.
{‘enuison Machinery Co.
kewood Engr. Co.
Link-Belt Co,

Buckets, Dredging
Haiss Mig. Co., Geo.
Harnischieger Sales Corp.
Owen Bucket Co.

Buckets, Excavating
Bacon Co., Edward R,
Bucyrus-Erie Co.

Haiss Mfg. Co., Geo.
Harnischfeger Sales Corp.
Industrial Brownhoist Corp.
Jenison Machinery Co.
Marion Steam Shovel Co.
Orton Crane & Shovel Co.
Owen Bucket Co.

Taylor & George

Williams Co., G. H.
Worden Co., W. H.

Buckets, Rehandling
Industrinl Brownhoist Corp.
;enison Machinery Co.
Lakewood Engr. Igo.

Orton Crane & Shovel Co.
Owen Bucket Co.

Cableways
American Steel & Wire Co.
Bacon Co., Edward R.
enison Machinery Co.
_eschen & Sons Rope Co., A.
Worden Co., W. H.
Young Machy. Co., A. L.

Carbide
Union Carbide Sales Co., The

Cars, Industrial
Bacon Co., Edward R.
{:nison Machinery Co.

ood Engr. Co.

Carts, Concrete
Bacon Co., Edward R.
Harron, Rickard & McCone Co.
enison Machine 0.
kewood Engr. Ign.

Ransome Concrete Machinery Co.

Castings, Iron and Steel
American Cast Iron Pipe Co.
Link-Belt Co.

U. S. Cast Iron Pipe & Fdy. Co.

Castings, Street and Sewer
TU. S. Cast Iron Pipe & Fdy. Co.

Cement
Portland Cement Association

Chemicals
California Filter Co., Inc.
Great Western Electro-Chemical

0.
International Filter Co.

Chlorinators
California Filter Co.. Tne.
International Filter Co.
‘Wallace & Tiernan
Water Works Supply Co.

Chlorine
Gnélot Western Electro-Chemical

Chutes, Concrete
Bacon Co., Edward R.
aiss Mfg. Co., Geo.
{eﬂison Mach{neg Co.
akewood Engr. Co.
Ransome Concrete Machinery Co.

Clarifiers, Water
Dorr Co., The
Tnternational Filter Co.
Wallace & Tiernan Co.

Pacific Iay Products Co.
Concrete Buckets

Jenison Machinery Co.

Young Machy. Co., A. L.

Concrete Curing
Concrete Curing Co.
Inertol Company, Inc.
McEverlast, Inc.

Concrete Forms
Bacon Co., Edw. R.
Blaw-Knox Co.

Concrete Roads
Portland Cement Association

Conveyors, Portable

Conveyors, Elevating and
Conveying
Bacon Co., Edward R.
Bodinson Mfg. Co.
Jenison Machinery Co.
Link-Belt Co.

Cranes, Electric, Gasoline

Locomotive
American Hoist & Derrick Co.
Austin Machy. Corp.
Bacon Co., Edward R.
Bucyrus-Erie Co.
Harnischfeger Sales Corp.
Harron, Rickard & McCone Co.
Industrial Brownhoist Corp.
}‘euison Machinery Co.
ink-Belt Co.
Marion Steam Shovel Co.
Northwest Engineering Co.
Ohio Power Shovel Co,, The
grton Crﬁne gx Shov{ejl 0.
Eeeder achinery Corp.
ew Shovel Co., {'he
Universal Crane Co., The
'W-K-M Company, Inc.
Cranes, Tractor

Harnischfeger Sales Corp.
‘West Coast Tractor Co.

Cranes, Traveling.
Harnischfeger Sales Corp.
Jenison Machinery Co.
Thew Shovel Co., The

Crushers
Austin Western Road Machy.
0., The
Bacon Co., Edward R.
Diamond Iron Works, Inc,
Jenison Machinery Co.
Smith Engineering Works
W-K-M Company, Inc.
Young Machy. Co., A. L.
Crushers—Engines

Atlas Tmperial Diesel Engine Co.

Culverts, Concrete
Portland Cement Association

Culverts, Metal
California Corrugated Culvert Co,
U. S. Cast Tron 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
rete Curing Co.
Tnertol Company, Inc.
McEverlast, Inc,

Cutting Apparatus
Jenison Machinery Co.
Diamond Iron Works, Inc.
Haiss Mfg. Co., Geo
Oxweld Acetylene Co.
Victor Welding Equipment Co.

Cutting Edges
Solano Tron Works

Dams
Ambursen Dam Co., Inc.

Derricks
Bacon Co., Edward R,
Tenison Machinery Co.
Young Machy. Co., A. L.

Ditch Machinery

Bacon Co., Edward R.
Bucyrus-Erie Co.
Cleveland Trencher Co.
Harnischfeger Sales Corp.
Industrial Brownhoist Corp.
{enison Machinery Co.
ink-Belt Co.
Marion Steam Shovel Co.
National Eﬁuipmcng Corp.
Northwest Engineering Co.
Ohio Power Shovel Co., The
Orton Crane & Shovel Co.
Thew Shovel Co., The

Draglines
Austin Machy. Corp.
Bacon Co., Edward R.
Bucyrus-Erie Co.
Harnischfeger Sales Corp.
Harron, Rickard & McCone Co.
Jenison Machinery Co.
Link-Belt Co.
Marion Steam Shovel Co.
National Equipment sz.
Northwest Engineering Co.
Ohio Power Shovel Co.
Sauerman Bros., Inc.
Spears-Wells Machy. Co.
Speeder Machinery Corp.
Thew Shovel Co., The
Universal Crane Co., The
Worden Co., W. H.
Young Machy. Co., A. L.

Dragline—Diesel Engines
Atlas Tmperial Diesel Engine Co.

Drain Tile

Gladding, McBean & Co.
Gladding Bros. Mfg. Co.
Pacific Clay Products

Drills, Rock

Bacon Co., Edward R.
Gardner-Denver Co.
Ingersoll-Rand Co.
Leitch & Company

Rix Company, Inc., The
Schramm, Ine.

Sullivan Machinery Co.

Dump Cars

Bacon Co., Edward R.
Jenison Machinery Co.

Dump Wagons

Le Tourneaun Mfg. Co.
Woest Coast Tractor Co.

Engineers
Ambursen Dam Co., Inc.
Burns-McDonnell-Smith Engr. Co.
Hunt Co., R. W.
Porter, Geo. J.

Engines, Diesel, Gasoline and
Steam
Atlas Tmperial Diesel Engine Co.
Bacon Co., Edward R.
Continental Motors Corp.
Hercules Motors Corp.
Ingersoll-Rand Co.
International Harvester Co.
enison Machinery Co.
Roi Co.
Novo Engine Co.

Excavating Machinery

American Tractor Equipment Co,

Austin Western Road Machy.
0., The

Bacon Co., Edward R,

Bodinson Mfg. Co.

Bucyrus-Erie Co.

Caterpillar Tractor Co.

Cleveland Tractor Co., The

ExIcnva:ing' Equipment Dealers,
ne.

Haiss Mfg. Co.. Geo.

Harnischfeger Sales Corp.

Harron, Rickard & McCone Co.

Industrial Brownhoist Corp.

Tenison Machinery Co.

Link-Belt Co.

Marion Steam Shovel Co.

(Continued on page 84)
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And All Lines of

Surety Protection

GONTRAGTORS BONDS

C. H. Desky, Fidelity and Surety Sup’t.
R. Lynn Colomb, Agency Supt.
354 Pine Street San Francisco

OMMERCE.
Casualty Company

GLENS FALLS, NEW YORK

Pacific Coast Deparunent 811 Garfield Building Los Angeles
R. H. Griffith, Vice-President Ben C. Sturges, Manager

FOR SALE OR RENT
Barber-Greene Ditcher

W. H. COWEN

1114 Sutter Street, San Francisco
Phone ORdway 0173

RENT OR SALE

Air Compressors
Paint Spray Units
Climax Gas Engines

Coast Machinery
Corporation

Ep. CaowLey, President

310 Fourth Street, San Francisco
931-33 Santa Fe Ave., Los Angeles

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 depart-
ment maintained fo 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 E. 14th St., near KGO Broadcasting Station

Phone FRuitvale 0715 s = OAKLAND, CALIF.

SPECIAL Ten-Ton “Athey” Wagon
110 cu.ft. Portable Compressor — in Good Condition —
Unit $1300
Concrete Breakers, Drills, Spades, Sheeting WEST COAST TRACTOR
Drivers, Plug Drills, Bumpers, Etc. COMPANY
LEIT PANY ) " .
1222 Missi(E:l'tHSt‘?ee(t:.C)Sgln Francisco San Franusco. California

Used Pipe & Screw Casing

New Threads and Couplings.
Tested, dipped and guaranteed.
30 to 50 Per Cent Saving,

G. Weisshbaum & Co.

130 11th St. San Francisco

EXPERT FREIGHT AUDITORS INDUSTRIAL TRAFFIC MANAGERS

Established Incorporated

1910 1925
Freight bills audited. Formal and Informal Complaints before the Inter-
state Commerce Commission, various State Public Service, Ultility or Railroad
Commissions, Classification Committees, Weighing and Inspection Bureaus.

TRAFFIC SERVICE BUREAU

SEVENTH FLOOR MARVIN BUILDING
24 CALIFORNIA STREET SAN FRANCISCO, CALIFORNIA

FREIGHT AUDITORS FOR MORE THAN 1,000 FIRMS
THROUGHOUT THE WEST

LOSS AND DAMAGE CLAIMS FREIGHT OVERCHARGE CLAIMS

MASSACHUSETTS BONDING and INSURANCE COMPANY

PACIFIC COAST DEPARTMENT:
J. R. McKINNEY, Manager

324 Sansome Street, San Francisco

Phone: KEarny 7100

BOSTON

CONTRACT and SURETY BONDS
CASUALTY INSURANCE

MASSACHUSETTS  gouTHERN CALIFORNIA DEPARTMENT:

H. P. RINGGOLD, Manager
458 So. Spring Street, Los Angeles
Phone: FAber 1321

THOMAS F. FINN-GUS A. ELBOW COMPANY, General Agents, 324 Sansome Street, San Francisco

e

W hen writing advertisers please mention Western Construction News.
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Excavating Mchy.(Continued)
National Equipment Corp.
Northwest Engineering Co.
Ohio Power Shovel Co.

Orton Crane & Shovel Co,
Owen Bucket Co.

Sauerman Bros., Inc.

Shaw Excavator & Tools Co.
Speeder Machinery Corp., The
TEew Shovel Co., The
Universal Crane Co., The

Excavating Mchy.—Diesel

Engines
Atlas Imperial Diesel Engine Co.
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
Tieslau Bros.
Filters, Water
California Filter Co., Inc.
International Filter Co.
Fire Hydrants
Industrial & Municipal Supply Co.
Rensselaer Valve Co.
Water Works Supply Co.
Floating Roofs
Chicago Bridge & Iron Works
Flood Lights
Oxweld Acetylene Co.
Taylor & George
Flooring, Industrial

Paraffine Companies, Inc., The

Floors, Mastic
Wailes Dove-Hermiston Coryp.

Flumes, Concrete
Portland Cement Association

Flumes, Metal
California Corrugated Culvert Co.
Montague Pipe & Steel Co.

Fluxes
Victor Welding Equipment Co.

Forms, Steel
Blaw-Knox Co.
Jenison Machinery Co.
Lakewood Engr. Co.

Form Ties
J. M. Willard Co.

Freight, Water

American-Hawaiian Steamship Co.

Gas Holders
Chicago Bridge & Tron Works
Western Pipe & Steel Co.

Gates, Cast-Iron
California Corrugated Culvert 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

Grader Blades

Solano 1ron Works

Gravel Plant Equipment
Austin-Western Road Mchy.
Co., The

Bacon Co., Edward R.

Bodinson Mfg. Co.

Bucyrus-Erie Co.

Diamond Iron Works, Inc.
Harnischfeger Sales Corp.
enison Machinery Co.
ink-Belt Co.

Smith Engineering Works

Young Mach. Co., A. L.

Hammers, Steam Pile
Bacon Co., Edward R.
Harron, Rickard & McCone Co.
Kratz & McClelland. Tne.
Union Tron Works, Tne.

Hoists, Hand and Power
Bacon Co., Edward R,
Gardner-Denver Co.
Harnischfeger Sales Corp.

Harron, Rickard & McCone Co.

Hoists, Hand, Power (Cont.)
lngersu]l Rand Ca.
Jaeger Machine Works, The
{emaon Machinery Co.
ink-Belt Co.
Novo Engine Co.,
Sullivan Machinery Co.
West Coast Tractor Co.
Worden Co., W. H.
Young Machy. Co., A. L.
Hopper Steel
Bacon éo Edward R.
Blaw-Knox Co.
Haiss Mfg. Co., Geo.
enison Machinery Co.
akewood Engr.
Link-Belt Co. B
Hose, Steam, Air and Water
Gardner-Denver Co.
Ingersoll-Rand Co.
Leitch & Co.
Rix Company, Inc., The
Hydro-Tite
Industrial & Municipal Supply Co.
Insurance, Casualty
Aetna Casualty & Surety Co,
Associated Indemnity Corp.
Commerce Casualty Co.
Consolidated Indemnity &
Insurance Co.
Detroit Fidelity & Surety Co.
Fut}eﬂiry & Casualty Co. of N. Y.,

Fidelit ]{ & Deposit Co.of Maryland
Glens Falls Indemnity Co.
Great American Indemnity Co.
Indemnity Insurance Co. of

North America
Maryland Casualty Co.
Massachusetts Bonding &
Insurance Co.
New Amsterdam Casualty Co.
Rolph, James Jr., Landis & Ellis

Iron, Plates and Sheets
Amer:can Rolling Mill Co., The

Jacks, Ll.ftmi
Jenison Machinery Co.

Kettles, Tar and Asphalt
Bacon Co., Edward
Monmgue Plpc & Steel Co.

rs-Wells Machy. Co,
o!.mg Machy. Co., A.

Leadite
Water Works Supply Co.

Loaders, Power, Truck and

Wagon
Haiss Mfg. Co., Geo.
Industrial Brownhoist Corp.
Jaeger Machine Works, The
Jenison Machinery Co.

.mk Belt Co.
Ypenrs ~Wells Machy Co
oung Machy. Co.,

Locomotives, Electric. Gas

and Steam

Jenison Machinery Co.
Lumber

MecCormick Lumber Co.
Metal Lath

Truscon Steel Company

Meters, Venturi
International Filter Co.
Water Works Supply Co.

Meters, Water
Tndustrial & Municipal Supply Co.
Neptune Meter Co.

Mixers, Chemical
Dorr Co., The
International Filter Co.

Mixers, Concrete
Bacon Co.,Edward R.
Foote Company, Inc.
Garfield & Co.
Harron, Rickard & McCone Co.
%neger Machine Works, The
enison Machmefv Co.
akewood Engr.
National Equlpment Corp,
Ransome Concrete Mac‘nmery Co.
Young Machy. Co.,

Mixers, Plaster
Racon Co., Edw. R.
Taeger Machine Works, The
Tenison Machinery Co.
Young Machy. Co., A. L.

Motors, Gasoline
Continental Motors Corp.
Hercules Motors Corp.
Tenison Machinery Co.
Le Roi Co.

Oxy-Acetylene Apparatus
Oxweld Acetylene Co.
Oxygen in Cylinders
The Linde Air Products Co.

Paints, Acid Resisting
Columbia Wood and Metal
Preservative Co,
Inertol Company, Inc.
Paraffine Companies, Inc., The
_Wailea Dove-Hermiston dorp
Paints, Metal Protective
Columbia Wood and Metal
Preservative Co.
Inertol Company, Inc.
McEverlast, Inc.
Paraffine Companies, Inc., The
Wailes Dove-Hermiston Corp.
Paints, Technical
American Bitumuls Co.
Columbia Wood and Metal
Preservative Co.
Inertol Company, Inc.
e Companies, Inc., The
}Vailes Dove-Hermiston Corp.
Paints, Waterproofin
Columbm Wood and Metal
Preservative Co.
Inertol Company, Inc.
McEverlast, Inc.
Paraffine Companies, Inc., The
‘Wailes Dove-Hermiston Corp.
Pavers, Concrete
Bacon Co., Edw. R.
Foote Company, Ine.
Harron, Rickard & McCone Co.
Kratz & McClelland, Inc.
National Equipment 'Co

Ransome Concrete Mazginery Co,

PavaHBreakers
Gardner-Denver Co.

Ingersoll-Rand Co.

Leitch & Co.

Rix Company, Inc., The

Sehramm, Inc.

Sullivan Machinery Co.
Paving, Contractor

Warren Bros. Roads Co.
Paving Plants

Bacon Co., Edward R.

aeger Machine Works, The
jemson Machinery Co.
Standard Boiler & Steel Works
Paving Tools

Bacon Co., Edward R.

Harron, Rickard & McCone Co.

Penstocks
Chicago Bridge & Iron Works
anufacturing Co.
Pittabu{% -Des Moines Steel Co.
Water Works Supply Co.
Western Pipe &

Pile Drivers
Bacon Co., Edward R.
Bucyrus-Erie Co.
Harnischfeger Sales Corp.
Harron, Rickard & McCone Co.
Industrial Brownhoist Corp.
Ingersoll-Rand Co.
Jenison Machinery Co.
Kratz & McClelland, Inc.
Northwest Engineering Co.
Orton Crane & Shovel Co.
Thew Shovel Co., The
Union Iron Works, Inc.

Piles, Concrete

Raymond Concrete Pile Co.

MacArthur Concrete Pile Corp.
Piling

Pacific Coast Steel Corp.
Piling, Redwood

Union Lumber Co.

Pipe, Bell and Spigot
National Cast Iron Pipe Co.

Pipe, Cast-Iron

American Cast Ircm Pupe Co.

Claussen & Co.,

Industrial & Munic:lgal Supply Co.

National Cast Iron

'Paclﬁc States Cast Iron Prpe Co.
U. S. Cast Iron Pipe & Fdy. Co.

Water Works Supply Co.

Pipe, Cement Lined
American Cast Iron Pipe Co.
National Cast Iron Pi 0.
U. S. Cast Iron Pipe & Fdy. Co.

Pipe, Centrifugal
ationsl Cast Iron Pipe Co.
Pipe Clanips and Hangers
Kortick Mfg. Ca.

teel Co.

Pipe Coatings
American Concrete Pipe Co.
Inertol Company, Inc.
McEverlast, Inc.
Paraffine Companies, Inc.
: ‘Wailes Dove-Hermiston durp
Pipe, Concrete
American Concrete Pipe Co.
Lock Joint Pipe Co.
_ Portland Cement Association
Pipe, Culvert
California Cormgated Culvert Ce.
Gla{ldmg McBean &
Pacific Iay Products
. Western Pipe & Steel Company
Pipe Flmng
American Cast Iron Pipe Co.
Claussen & Co.,
Industrial & Mumcl]?al Supply Co
National Cast Iron Pipe Co.
Pacific Pipe Co.
Pacific States Cast Iron Pipe Co.
. 8. Cast Iron Pnpe & Fdy. Co.
Weissbaum & Co.,
Pipe, Flan
. National t Iron Pipe Co.
Pipe Line Machinery
Bacon Co., Edward R,
Harnischfeger Sales Corp.
Jenison Machinery Co.
_ W-K-M Company, Inc,
Pipe, Lock-Bar
_ Western Pipe &- Steel Co.
Pipe, Preservative
Colutqbiac\:rood & Metal Preser-

. vative Co. )
Plpe. Pressure Line
LAac Manufactunng Co.
Lod‘:}omt Pipe Co.
. Western Pipe & Steel Co.
Pipe, Riveted Steel
Lacy Mfg. Co.
Montague Pipe & Steel Co.
Pittsburgh-Des Moines Steel Co.
. Western Pipe & Steel Co.
Pipe, Sewer
Gladdmg McBean & Co.
. Pacific Clay Products
Pipe, Standard
Claussen & Co., C. G.
, Pacific Pipe Co.
Pipe, Vitrified
Gladding Bros. Mfg. Co.
Gladding, McBean & Co.
. Pacific Clay Products
Pipe, Welded Steel
California Corrugated Culvert Co.
Lacy Manufacturing Co.
Montague Pipe & Stecl Co.
Steel Tank & P
Union Tank & é:e
Western Pipe &
Plows, Road
Atgtin-Westem Road Mchy.

0.,
Bacon Co., Edward R.
Jenison Machinery Co.
Spears-Wells Machy. Co.

Pneumatic Tools
Gardner-Denver Co
Ingersoll-Rand Co.
Leitch & Co.

Schramm, Inc.

Po'es, Redwood

Union Lumber Co.

Powder
Giant Powder Co., Cons., The
Hercules Powder Co.

Power Units
Bacon Co.. Edw. R.
Continental Motors Corp.
Hercules Motors Corp.
International Harvester Co.
{qeniann Machinery Co.
ovo Engine Co,

Preservative, Wood,

Metal, etc.
Columhia Wood & Metal Preser-
vative
Paraffine Companies, Inc., The

Pumps, Centrifugal

Byron Jackson Pump Mfg. Co.
Industrial & Municipal Supply Co.
Ingersoll-Rand Co.
Jaeger Machine Works, The
Pelton Water Wheel Co., The
Rix Company, Inc., The
Washington Tron Works
Woodin & Little

(Continued on page 86)
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WONDERFUL BUYS IN USED

SHOVELS
CRANES
DRAGLINES

PULLSHOVELS

Factory Rebuilt
with New Machine

Guarantee
(1/2 to 2 cuv. yd.)

We have a limited
number of these ma-
chines which have
been completely re-
built in our factory
and carry the same
guarantee as our
new equipment!

NORTHWEST
ENGINEERING CO.

23 MAIN STREET, SAN FRANCISCO, CALIF.
4900 SANTA FE AVE., LOS ANGELES, CALIF.

Write
or Wire

T I——
—

DRAGLINES :: Sl—iOVELS :: CLAMSHELLS

:: TRENCHERS

TRUCK CRANES

ALL SIZES DRAGLINE AND CLAMSHELL BUCKETS

EXCAVATING EQUIPMENT DEALERS, Inc.

2657 Ninth Street, Berkeley

2248 East 37th Street, L. A.

THornwall 3367 LAfayette 1787
STOR.»?.GB SPACE FOR RENT
For Rent or Will Contract FOR RENT OR SALE
1:/"1‘)’:,‘;‘:}1: nfa:rsé‘mhff“‘ Portable Air Compressors
E. SMARIO Concrete-Breakers
W. H. COWEN

836 Bayshore Blvd., San Francisco
Phone DElaware 3778

1114 Sutter Street Phone ORdway 0173

~—FOR SALE —

CRANE

1—25-ton Industrial Locomotive
Crane. Standard gauge. 8-wheel
MCB trucks. Boiler is Parker
scale-proof type, oil-fired AMSE.
Length of boom 50 ft. Complete
with 134-cu.yd. high-speed scraper
type clamshell bucket. Crane pur-
chased new in 1926. Available for
immediate delivery at a very at-
tractive price.

SHOVELS

1—Marion Electric, 214-cu.yd., 490.
1—Bucyrus Diesel, 2-cu.yd. 50-B.
1—P&H Gasoline, 1%4-cu.yd., 700.

Write for our 1930 general catalog.
It will enable you to effect real econ-
omies in your purchasing.

““ SERVICE AND QUALITY AT A SAVING IN COST ™’

EASTERN IRON & METAL COMPANY

634 South 4th West

Salt Lake City, Utah

WABUSKA, NEVADA

Enjoy our
Dining Car Service

Club Breakfast
Table d’Hote
Lunch and Dinner

oo

Dining Cars on
Sacramento Valley Limited
and Meteor

@

SACRAMENTO
NORTHERN RY.

FORDSONTRACTOR
Equipped with
Two-Drum Hoist $450.00
West Coast Tractor Co.

San Francisco - - California

TWO REAL BUYS

No. 4 Russell Motor Patrol with
metal cab and scarifier attachment.
Front wheels 32x5, rubber-tired, Tim-
ken bearings. Powered with 2-ton
Caterpillar Tractor, equipped with
road plates. Price, $2000.00.

One “Twenty' Caterpillar Tractor
with steel sun top and road plates.
Price $1000.00.

Both machines wused only six
months on surfacing work; are in
perfect condition and will carry same
guarantees as new machines. Write
or wire Harry W. Boles, Hollywood,
Calif., 118 N. Crescent Height Blvd.

W hen writing advertisers please mention Western Construction News.
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THE BUYERS’ GUIDE—Continued from Page 84
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Pumps, Deep Well Scarifiers Steel Plate Construction Truck Cranes

Byron Jackson Pump Mfg. Co.

Industrial & Munici&ml Supply Co.
i 0

{'enison Machinery Co.
elton Water Wheel Co., The
Pomona Pump Co,
Woodin & Little
Pumps, Dredging and Sand
Jenison Machinery Co.
Pumps, Hydraulic
Jenison Machinery Co.
Pumps, Power
Gardner-Deunver Co.
Jaeger Machine Works, The
Pumps, Road
Bacon Co., Edward R.
aeger Machine Works, The
enison Machinery Co.
ovo 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 & Munici&ml Supply Co.
0.

%enison Machinery

elton Water Wheel Co., The
Pomona Pump Co.
Washington Iron Works

Rails
Claussen & Co., C. G.

Reinforcing Bars
Pacific Coast Steel Corp.
Soulé Steel Co._ i

Reinforcing Wire Fabric
Soulé $tec Co.

Reservoirs, Steel
Chicago Bridge & Iron Works
Western Pipe & Steel Co.

Riveting Machines
Ingersoll-Rand Co.

Rix Company, Inc., The

Road Finishers
Bacon Co., Edward R.
Blaw-Knox Co.

Jenison Machinery Co.

Lakewood Engr. Co.

Road Forms
Bacon Co., Edward R.
Blaw-Knox Co.

Heltzel Steel Form & Tron Co.
enison Machinery Co.
akewood Engr. Co.

Road Graders and Scrapers
American Tractor Equipment Co.
Austin Western Road Machy.

Co., The

Bacon Co., Edward R.

Caterpillar Tractor Co.

'jleniscm Machinery Co.
umbo Scraper Co.

Shaw Excavator & Tools Co.

Spears-Wells Machinery Co.

Taylor & George

‘West Coast Tractor Co.

Worden Co., W. H.

Young Machinery Co., A. L.

Road Oil
Gilmore Oil Co.
Seaside 0il Co.
Shell Qil Co.
Standard Oil Co.
Union Oil Co.

Road Oil, Emulsified
American Bitumuls Co.
Shell Co.

Road Rollers
American Tractor Equipment Co.
Austin Western Road Machy.
Co., The
Bacon Co., Edward R.
Huber Manufacturing Co.
enison Machinery Co.
pears-Wells Machinery Co.
Taylor & George

Roofing

Paraffine Companies, Inc., The

Rules, Steel, Wood and

Aluminum
Lufkin Rule Co., The

Saws, Portable
Ingersoll-Rand Co.
Lcnim Machinery Co.
oung Machinery Co., A. L.

American Tractor Equipment Co.
Austin-Western Road Mchy.
Co., The
Bacon Co., Edward R.
enison Machinery Co.

Tourneau Mfg. Co.
Spears-Wells Machinery Co.
‘West Coast Tractor Co.

Worden Co., W. H
Scrapers, Dragline, Fresno,

Wheeled
American Tractor Equipment Co.
Austin-Western Road Mchy.
0., The
Bacon Co., Edward R.
Jenison Machinery Co.
Jumbo Scraper Co,
Sauerman Bros., Inc.
Shaw Excavator & Tools Co.
Solano Tron Works
West Coast Tractor Co.
Screens, Sand and Gravel
Bacon Co., Edward R.
Bodinson Manufacturing Co.
Diamond Iron Works, Inc.
Haiss Mig. Co., Geo.
Jenison Machinery Co.
Link-Belt Co.
Smith Engineering Co.
Young Machinery Co., A. L.
Screens, Sewage
Dorr Co., The
Link-Belt Co. .
Screens, Vibrating
Link-Belt Co.
Smith Engineering _VVuﬂ:s
Second-Hand Equipment
Atkimson Construction Co.
Contractors Mchy. Exchange
Excavating Equipment
Dealers, Inc.
Tieslau Bros.
Sewage Disposal Apparatus
Dorr Co., The
Industrial & Municipal Supply Co.
International Filter Co.
Link-Belt Co.
Wallace & Tiernan
Water Works Supply Co.
Sewer Joint Compound
Ric-Wil Co., The .
Sharpeners, Rock Drill Steel
Gardner-Denver Co.
Iﬂgerso'll.-'Rand Co.
Sheet Piling
Pacific Coast Steel Corp.

Shovels—Diesel Engines
Atlas Tmperial Diesel Engine Co,

Shovels, Electric, Gasoline,

Steam
American Hoist & Derrick Co.
Bacon Co., Edward R.
Bucyrus-Erie Co.
Ex_lcavating Equipment Dealers,

ne.

Harnischfeger Sales Corp.
Harron, Rickard & McCone Co.
Industrial Brownhoist Corp.
Jenison Machinery Co.
Link-Belt Co.
Marion Steam Shovel Co.
National Equipment Corp.
Northwest Engineering Co.
Ohio Power Shovel Co.
Orton Crane & Shovel Co,
Spears-Wells Machinery Ca.
Speeder Machinery Corp., The
St. Louis Power Shovel Co.
Thew Shovel Co., The
Young Machy. Co., A. L.

Shovels, Hand
{‘a(niann Machinery Co.
orden Co., W. H.

Sluice Gates

California Corrugated Culvert Co.

Water Works Supply Co.
Spreaders, Gravel, Rock and
Asphalt

Bacon Co., Edward R.

Jenison Machinery Co.
Standpipes

Chicago Bridge & Iron Works

Montague Pipe & Steel Co,

Pittshurgh-Des Moines Steel Co.

Western Pipe & Stee! Co.
Steel, Drill

Gardner-Denver Co.

Tngersoll-Rand Co.

Leitch & Co.

Rix Company, Inc., The

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 Corp.
Western Iron Works
Western Pipe & Steel ?o.
Street Sweepers, Sprinklers,
Flushers
Austin Western Road Machy.
Co., The
Jenison Machinery Co.
Steel Joists
Truscon Steel Co.
Steel Piling
Pacific Coast Steel Corp.
Steel Windows
Truscon Steel Co.
Subgraders
Bacon Co., Edward R.
Blaw-Knox Co.
Lakewood Engineering Co.
Swimming Pool Equipment
California Filter Co., Inc.
International Filter Co.
Tamping Rollers
American Tractor Equipment Co.
Tanks, Air Compressor
Ingersoll-Rand Co.
Lacy Manufacturing Co.
Rix Company, Inc., The
Western Pipe & Steel Co.
Tanks, Corrugated
California Corrugated Culvert Co.
Western Pipe & Steel Co.
Tanks, Elevated Steel
Chicago Bridge & Iron Works
Lacy Manufacturing Co.
Montague Pipe & Steel Co.
Pittsburgh-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 Const Steel Corp.
Ties, Redwood
. Union Lumber Co.
Timbers, Redwood
Union Lumber Co.
Torches, Welding and
Cutting
Oxweld Acetylene Co.
Victor Welding @qnjpmcm Co.
Towers, Transmission
Pacific Coast Steel Corp.
Water Works Supply Co.
Tractors
Bacon Co., Edward R.
Caterpillar Tractor Co.
Cleveland Tractor Co.
International Harvester Co.
Linn Mfg. Corp., Division of
La France-Republic Corp.
National Brake & Electric Co.
‘West Coast Tractor Co.
‘Worden Co., W. H.
Tractor Parts
Taylor & George
Trailers—Heavy Duty
Williams Co., G. H.
Tramways
American Steel & Wire Co.
Bacon Co., Edward R.
Lescht.:n & Sons Rope.Co.. A,
Transmission Machinery,
Power
Bodinson Mfg. Co.
Link-Belt C?.
Transportation, Water

American-Hawaiian Steamship Co.

Trench Excavators
Austin Mchy. Corn.
Bacon Co., Edw, R,
Cleveland Trencher Co., The
Harnischfeger Sales Corp.
Jenison Machinery Co.
Link-Belt Co.
Thew Shovel Co., The

Harnischfeger Sales Corp.
Jenison Machinery Co.
Universal Crane Co,, The

Trucks
International Harvester Co.

La France Republic Corp.

Linn Mfg. Corp., Division of
La France-Republic Corp.

Sterling Motor Truck Co.

Tunnel Shovels
Bucyrus-Erie Co.

Harnischieger Sales Corp.
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.

Jenison l\rfachinery Co.

Unloaders, Car and Wagon
Bacon Co., Edward R.

Jenison Machinery Co.
Link-Belt Co.

Valves
California Corrugated Culvert Co,
Claussen & Co., (g G.

F-c:ildcn 'A{lgeﬁm Valve Co.
ndustria unicipal Supply Co.
Pacific Pipe Co. " o
Water Works Supply Co.
Va%:ves, Gate
alifornia Corrugated Culvert Co.
Claussen & Co. 5 G.
Pelton Water Wheel Co., The
Water Works Supply Co.

Valves, Hydraulic
California Corrugated Culvert Co.
Pelton Water Wheel Co., The
Water Works Supply Co.

Washers, Sand and Gravel
Diamond Iron Works, Ine.
Jenison Machinery Co.

Smith Engineering Works

Waterproofing Compounds
Inertol Company, Inc.

Water Purification
Califon!ia Filter Co., Ine,
Induxtr:ml & Municipal Supply Co.
nternational Filter Co,

Wallace & Tiernan
Water Works Supply Co.

Water Softeners
California Filter Co., Inec.
International Filter Co,

Wateg' Supply Installations
California Filter Co., Inc.
Industriql & Municipal Supply Co.
International Filter Co.

Wallace & Tiernan
Water Works Supply Co.

Water Transportation
American-Hawaiian Steamship Co.

Water Wheels
Pelton Water Wheel Co., The
Water Works Supply Co.

Water-Works Supplies
American Cast Tron Pipe Co.
California Filter Co., Ine.
Industrial & Municipal Supply Co.
Tnternational Filter Co.

Wallace & Tiernan
‘Water Works Supply Co,
Welding Apparatus (see

Torches)

Oxweld Acetylene Co.

Vin.tur Wcldir_:g Equipment Co.
Welding Equipment

Tavlor & George

Victor Welding Equipment Co.
Welding Rods and Wire

Victor Welding Equipment Co.
Welding Supplies

Oxweld Acetylene Co.

Victor V_Vclding Equipment Co.
Well Casine

Montague Pipe & Steel Co.
Wheelbarrows

Harron, Rickard & MecCone Co.

Tenison Machinery Co.
Windows. Steel

Truscon Steel Company
Wire Rape

American Steel & Wire Co.

Fdwarde Co.. E. H.

Tenieon Machinery Co.

T eachen & Sons Rope Co., A.

Worden Ca., W. H.
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OFFICIAL BIDS

U. S. DEPARTMENT OF AGRICULTURE
Bureau or Pusric Roaps

Grading—Arizona
San Francisco, California, October 15, 1930

Sealed bids, in single copy cnly, subject to the
conditions contained herein, will be received until
2:00 o'clock p.m. on the 3d day of March, 1931,
and then publicly opened, for furnishing all labor
and materials and performing all work for grad-
ing the portion from Station 0400 to Station
440453 of Route No. 28, Houserock Canyon
National Forest Highway, Arizona. 3

The length of the project to be graded is 8.4
miles and the tpl'iﬂcinal items of work are ap-
proximately as follows :

Excavation, unclassified, 110,000 cu.yd.

Cement rubble masonry, 306 cu.yd.

Corrugated metal pipe in place, 2800 lin. ft,

Bridge timber, untreated, in place, 13 M.B.M

Time of performance will be given in later
Invitation for Bids which will be advertised on
approximately February 10, 1931. As th_c coun-
try adjacent to the proposed construction will
soon be covered with snow, contractors who de-
sire to furnish a bid this winter are urged to go
over the work not later than November 1, 1930.
Prospective bidders may inspect the line as
staked and review the rough draft of the plans
by getting in touch with W. J. Nelson, Jacobs
Lake, Arizona. . .

Where copies of plans and specifications are
requested, a deposit of $10.00 will be required to
insure their return. these are not returned
within 15 days after opening of bids, the deposit
will be forfeited to the Government. Checks
should be certified and made payable to the Fed-
eral Reserve Bank of San Francisco. :

Guarantee will be required with each bid as
follows: In the amount of five (5) per cent of
the bid. i

Performance bond will be required as follows
Tn the amount of one hundred (100) per cent of
the total contract price. i

Liquidated damages for delay will he the
amount stated in the Special Provisions for each
calendar day of delay until the work is com-
pleted and accepted.

Partial payments will be made as the work
progresses for work and material delivered if
such work and material meet the approval of the
contracting officer.

Article on patents will be made a part of the
contract.

Rids must bhe submitted upon the Standard
Government Form of Bid and the successful bid-
der will be required to execute the Standard
Government Form of Contract for Construction.

The right is reserved, as the interest of the
Government may require, to reject any nncj all
bids, to waive any informality in bids received,
and to accept or reject any items of any hid, un-
less such bid is qualified hy specific limitation,
It is expected that $200.000.00 will be made
available for doing this work, Award of contract
will not be made until and unless the necessary
funds therefor have been appropriated by Con-
gress or otherwise made available.

Envelopes containing bids must be sealed,
marked, and addressed as follows:

Nid for Road Construction,

Proiect 28-B, Houserock Canvon National Forest
Hichwav, Arizona, 807 Sheldon Bdg., 461
Market Street, San Francisco, California,

C. H. SWEETSER.
District Engineer, Bureau of Public Roads.

UNITED STATES DEPARTMENT OF THE
INTERIOR

Y

Narionar Parx Servrice

Surfacing and Bituminous Treatment—
Arizona

- San Francisco. California. Octoher 15. 1930
Sealed bids, in single copy only subject to the
conditions contained herein. will he received until
2:00 o'clock n.m. on the 3d day of March. 1931,
and then nublicly opened. for furnishing all lahor
and materials and performing all work for sur-
facing and applying bituminous surface treatment

on Project 4 (Surfacing), Bright-Angel Springs-
North Entrance, on the North Rim of the Grand
Canyon National Park, Arizona. <

The length of the project to be surfaced is
9.97 miles, .

Time of performance and approximate quanti-
ties will he given in a later Iavitation for Rids
which will be advertised on approximately Feh-
ruary 10, 1931, As the country adjacent to the
proposed construction will soon be covered with
snow, contractors who desire to furnish a bid
this winter are requested to go over the work
not later than November 1, 1930,

Prospective bidders may inspect the work a:m!
proposed quarry sites by getting in touch with
R. Thirion, Associate Highway Engineer, either
at Kaibab Forest or V. T. Ranch, Arizona.

Where copies of plans and specifications are
requested, a deposit of $10.00 will be required to
insure their return. If these are not returned
within 15 davs after opening of bids, the deposit
will be forfeited to the Gowvernment. Checks
should be certified and made payable to the Fed-
eral Reserve Bank of San Francisco.

Guarantee will be required with each bid as
follows: In the amount of five (5) per cene ot
the bid.

Performance bond will be required as follows :
Tn the amount of one hundred (100) per cent of
the total contract price.

Liquidated damages for delay will be the
amount stated in the Special Provisions for each
calendar day of delay until the work is com-
pleted and accepted.

Partial payments will be made as the work
progresses for work and material deliverea it
such work and material meet the approval of the
contracting officer,

Article on patents will be made a part of the
contract.

Bids must be submitted upon the Standard
Government Form of Bid and the successful hid-
der will be required to execute the Standard Gov-
errment Form of Contract for Construction.

The right is reserved. as the interest of the
ﬂ.rvvv:rnmrm. may require, to reiect any and a'l
bids, to waive any informality in hids received,
and to accent or reiect anv items of any hid, un-
less such bid is qualified hy specifie limitation,

Tt is expected that $90.000.00 will be made
available for doing this work. Award of con-
tract will not be made until and unless the neces-
sary funds therefor have been appropriated by
Congress or otherwise made availahle,

Envelopes containing bids must be sealed,
marked, and addressed as follows:

Pid for Road Swurfacing,
Proiect 4 (Surfacine), Bright Ancel Sprines-

North Entrance. Grand Canvon National Park,

807 Sheldon Rde., 461 Market Street, San

Francisco, California.
‘ C. H SWEETSER.
District Engineer, Bureau of Public Roads.

UNITED STATES DEPARTMENT OF THE
INTERIOR

Narrovar. Park S=rvice
Surfacing and Bituminous Treatment

San Francisco, California, Octoher 15, 1930
Sﬂ_llfd bids, in sinele copy only subject to the
conditions contained herein, will be received until
2:00 o'clock p.m, on the 10th dav of March,
1931, and then nwhlicly opened. for furnishing all
Iahar and materials and performing all work for
surfacing Section E and applvine hituminons
surface treatment on Sections A B, C. D. and
¥. Route No. 1. Toop Route, Lassen Volcanic
National Park, California.

The length of the nroiect to be surfaced is 7.71

miles and the length of nroiect on which hitn-
minous surface treatment is to be applied is 29.77
miles.
. Time of performance and approximate qnan-
tities will be given in a later invitation for hids
which will he adverticed on approximately Feh-
ruary 17, 1931, As the country adiacent to the
pronosed work will soon he cavered with snow.
contractors who desire to furnish a hid this win-
ter are requested tn oo over the work not later
than November 1. 1930,

Prospective hidders may inspect the work and

INDEMNITY COMPANY Contractors

of Glens Falls, New York_
Pacific Coast Department

proposed quarry sites by getting in touch with
Killalee, Junior Highway Engincer, Viola,
California.

‘here copies of plans and specifications are
requested, a deposit of $10.00 will be required to
insure their return, Tf these are not returned
within 15 days after opening of bids, the deposit
will be forfeited to the Government. Checks
should be certified and made payable to the Fed-
eral Reserve Bank of San Francisco.

Guarantee will be required with each hid as
follows: In the amount of five (5) per cent of
the hid,

Performance bond will be required as follows:
In the amount of one hundred (100) per cent of
the total contract price,

Liquidated damages for delay will be the
amount stated in the Special Provisions for each
calendar day of delay until the work is com-
pleted and accepted.

Partial payments will be made as the work
progresses for work and material delivered if
such work and material meet the approval of the
contracting officer.

Article on patents will be made a part of the
contract,

Bids must be submitted upon the Standard
Government Form of Bid and the successful bid-
der will be required to execute the Standard
Government Form of Contract for Construction.

The right is reserved, as the interest of the
Government may require, to reject any and all
bids, to waive any informality in bids received,
and to accept or reject any items of any bid, un-
less such bid is qualified by specific limitation,
It is expected that $160.000 will he made avail-
able for doing this work. Award of contract
will not be made until and unless the necessary
funds therefor have been appropriated hy Con-
gress or otherwise made available,

Envelopes containing bids must be sealed,
marked, and addressed as follows:

Bid for Road Surfacing.
Sections A, B, C, D, and E, Route No. 1, Loon

Route, Lassen Voleanic National Park, 807

Sheldon Rdg., 461 Market Street, San Fran-

cisco, California.
il . C. H. SWEETSER.,
District Engineer, Bureau of Public RC]:[(!S.

SITUATIONS WANTED

SITUATION WANTED—A labor foreman,
experienced, sewer construction, concrete, street,
curb and gutter walks, pipe lines, general work.
'IC!.]‘.:'muth, 404 Chestnut Street, Redwood City,

alt,

POSITION WANTED. I am a middle-aged
man with 10 years' experience as superintendent
and foreman on highway and bridge construction,
familiar with asphalt, concrete or any other type;

also grading, Best of references. 466
Milwaukee, Wis. i

SITUATION WANTED—Estimator and li-
censed engineer, college graduate, 15 years’ ex-
perience on building construction and engineer-
ing work, steady and reliable. go anywhere. E.
A. Root, 4642 W, 18¢h St,, Los Angeles.

SITUATION WANTED—Experienced Diesel
engineer and operator wants a steady position.
Has had four years' experience on Atlas Imperial
]'Z\{u-‘srl engines, Box 510, Western Construction
ANEWS,

Best Among Meters
The Hoff Current Meter
SAVES TIME
Gives reliable results
Is easy to operate
Scientific Instrument Co.
1441 Walnut Street
Berkeley, Calif.

Surety

R. H. Griffith, Vice-President
354 Pine Street, San Francisco et

C.H Desky, Fidelity and Surety Sup't. 311-13 Alaska Building, Seattle
R. Lynn Colomb, Agency Supt. R. G.Clark, Manager

811 Garfield Building, Los Angeles
Ben C. Sturges, Manager

/
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OFFICIAL BIDS

OFFICIAL BIDS

NOTICE TO CONTRACTORS
Bridge

Sealed proposals will be received at the office
of the State Highway Engineer, Public Works
Building, Sacramento, California, until 2 o’clock
p.m. on November 12, 1930, at which time they
will be publicly opened and read, for construction
in accordance with the specifications therefor, to
which special reference 1s made, of portions of
State Highway, as follows: -

Kern County, four timber bridges from seven-
teen to twenty-one miles west of Wasco (VI-Ker-
33-C), one composed of twelve 19-foot spans,
one composed of four 19-foot spans, and two
composed of two 19-foot spans each, all on
framed bents with concrete footings.

Proposal forms will be issued only to those
Contractors who have furnished a verified state-
ment of experience and financial condition in ac-
cordance with the provisions of Chapter 644,
Statutes of 1929, and’ whose statements so fur-
nished 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,
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 contem-
plated, 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 is 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
Engineer. The special attention of prospective
hidders is called to the “Proposal Requirements
and Conditions” 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 hest interests of the State.

DEPARTMENT OF PUBLIC WORKS,
DIVISION OF HIGHWAYS.
C. H. PURCELL, State Highway Engineer.
Dated October 15, 1930,

NOTICE TO CONTRACTORS
Grading and Paving

Sealed proposals will be received at the office
of the State Highway Engineer, Public Works
Building, Sacramento, Culiz'lrni:\, until 2 o'clock
p.m. on November 5, 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:

Kern County, near Wasco (VI-Ker-33-D),
about two-tenths (0.2) mile in length, to be
gradsd and paved with Portland cement concrete.

Proposal forms will be issued only to those
Contractors who have furnished a wverified state-
ment of experience and financial condition in ac-
cordance with the provisions of Chapter 644,
Statutes of 1929, and whose statements so fur-
nished 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 Warks.

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 he
done, with a_ representative of the Division of
Highways. Tt is 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, etc.

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 October 8, 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
p.m. on October 29, 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 : :

San Mateo County, a reinforced concrete girder
bridge across Redwood Slough near Redwoud
City (IV-S.M-68-C), consisting of three 35-foot
spans and one 22-foot span on concrete pile bents,

Los Angeles County, a reinforced concrete
girder bridge over the Atchison, Topeka & Santa
Fe Railway at Manhattan Beach (VII-L.A-60-
C), consisting of one 42-foot span, two 31-foot
spans, one 30-foot 10-inch span and one 20-foot
2-inch span on concrete bents,

Proposal forms will be issued only tc those
Contractors who have furnished a verified state-
ment of experience and financial condition in ac-
cordance with the provisions of Chapter 644,
Statutes of 1929, and whose statements so fur-
nished 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,
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 is requested that arrangements for joint field
inspection 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 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, etc.

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 October 1, 1930,

UNITED STATES DEPARTMENT OF THE
INTERIOR
Bureavu or RECLAMATION

Pumping Plant Equipment
Washington, D. C., September 15, 1930.
Sealed bids (Specifications No. 514) will be
received at the office of the Bureau of Reclama-
tion, Denver, Colorado, until 3:00 o'clock p.m.,
October 31, 1930, and will at that hour be
opened, for furnishing one pump having a ca-
pacity of 180 second-feet when operating under
a total effective head of 31 feet; one 800-horse-
power, 2200-volt, 3-phase. 60-cycle, synchronous
motor, and auxiliary and control apparatus, as
listed in the schedule, for pumping Station No. 1,
Minidoka Project, Idaho. All apparatus will be
installed by the Government. For particulars,
address the Bureau of Reclamation, Burley,
Idaho; Denver, Colorado; or Washington, D. C.

P. W. DENT,
Acting Commissioner.

HELP WANTED

As listed by the Engineering Societies’ Employ-
ment Service, 57 Post Street, San Francisco,
Applicants will please apply direct to them.

HELP WANTED—By reliable manufacturer
of construction equipment, competent factory
sales representative for West Coast. State quali-
fications and full experience in first letter. Box
425, Western Construction News.

WANTED—First-class mechanic having wide
experience on gas shovels, trucks, compressors,
pumps, and electrical equipment, To take com-
plete charge; salary open; long road job in the
mountains, A-1 camp conditions. References
required. Write full details of experience in first
letter. Box 400, W.C.N.

MECHANICAL ENGINEER with consider-
able experience in the design and manufacture of
pressure pumps, to design same for 600 pounds
working pressure. Good opportunity for an ex-
perienced designer. Apply by letter. Location,

Northern Calitornia. R-3358-8
STRUCTURAL DRAFTSMAN, about 30
years old, technical graduate, with experience

covering design and layout of steel, concrete and
timber structures, Salary depends upon ability,
L.ocation, San Francisco. R-3353-S.

VALUATION ENGINEER, preferably tech-
nical graduate, not over 35 years, for special
work requiring several years' experience in plant
operation or commercial department of telephone
company. Salary $2700 per year. Apply by
letter. Headquarters, San Francisco. R-3322-S.

UNIOR SALES ENGINEER, 25-26 years
old, with sales ability and initiative for perma-
nent opportunity with salary. The line sells to
industries and utilities. Apply by letter with
photo. Location, San Francisco. R-3338-S.

DESIGNING ENGINEER, civil, capable of
designing, surveying and planning hydro-electric
developments, including dams, ete. Chief em-
phasis on design. Apply only by letter. Loca-
tion, Europe. W.1413.

CIVIL ENGINEER. graduate with experi-
ence in the design and construction of sewers
and water works, to purchase an interest in an
engineering business. Some experience in elec-
trical engineering desirable. Apply only by let-
ter. Location, Kansas City, W-499-C-S.

SALES ENGINEER. for the
soted wood products.
but not essential,
ters. South,

k  sale of creo-
This experience desirable
Apply by letter. Headquar-
Travelling. X-7633-C-S.

ENGINEER, young. either employed now or
recently employed on design of hydraulic equip-
ment, particularly centrifugal pumps. Apply by
letter giving all details of experience, salary, etc.
Location, Middle West. K-297-W-1288.C-S,

Read thi
Daily Construction
News Service

for

All That’s Up-to-the
Minute On Far West
Construction

W hen writing advertisers please mention Western-Construction News.
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A. A. Brown

Consulting Engineer

Matson BuiLpiNGg
215 Marxer Streer, SAN Francisco

Abbot A. Hanks, Inc.

Engineers and Chemists

ConsuLTiING—TESTING—INSPECTING
CoNCRETE—STEEL—MATERIALS
624 SACRAMENTO STREET
SAN FRANCISCO

Engineering Societies
Employment Service
For Employers of Chemists

and Engineers

57 Post STReET, SAN FraNcisco
Phone SUtter 1684

Louis F. Leurey

Consulting Electrical Engineer

58 Surrter StreET, SAN FrANcISco
Telephone SUtter 6931

Black & Veatch

Consulting Engineers
Sewerage, Sewage Disposal, Water Supply,
Water _ Purification,  Electric  Lighting,
Power Plants, Valuations, Special Investi-

gations and Reports.
Los Anceres, Cavir., 307 South Hill Street
New Yorx Ciry, 230 Park Avenue. KANSAs
City, Mo., Mutual Building.

Hyde Forbes

Engineering Geologist
Geological investigation in re-foundations
for dams, buildings, and engineering struc-
tures; reservoir sites and tunnels. :: Under.
ground water investigations, water supply

developments and drainage.

HumsoLor BANk BuiLping
SAN FRANCISCO

ENGINEERING OFFICES

J. B. Lippincott

Consulting Engineer

Water SuprLy :: IRRIGATION ::
AND SEWAGE DisrosaL
VALUATION AND RATE INVESTIGATIONS

543 PETROLEUM SECURITIES BUILDING
LOS ANGELES

Sewace

Harold F. Gray

Sanitary and Hydraulic Engineer

2540 BENVENUE AVENUE
BERKELEY, CALIF.

Fred A. Noetzli, D. Sc.

Consulting Hydraulic Engineer
« » « » Specializingin . ...
DAM DESIGN
928 CenTrAL BuILpiNg
Los AnceLes, Carir.

Burns-McDonnell-Smith

Engineering Company

CONSULTING
ENGINEERS

Water Supply, Waterworks, Sewerage and
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 Mirs BuiLming, SAn Francisco
Phone DOuglas 0482

Robert W. Hunt Company

251 Kearny Street, San Francisco
Testing and Inspecting Engineers
Bureau of Inspection, Tests
and Consultation

Los AnceLes  SearTie  PorTLAND
And all large manufacturing centers

J. R. Pennington
Consulting Engineer

Specialist in Underground Water,
Surveys, Investigations
and Development

Carson City NEVADA

ENGINEERING OFFICES OF

Clyde C. Kennedy

Cryor C. KenNNEDY Epwarp N. Provury
Consulting Engineers

WATER SUPPLY, WATER
PURIFICATION,
SEWERAGE, SEWAGE TREATMENT,
INDUSTRIAL WASTE DISPOSAL
AND GENERAL
MUNICIPAL IMPROVEMENTS

Inspection and Laboratory
Services
SAN FRANCISCO
Carr BuiLbing

LOS ANGELES
Buapsury BuiLpineg

SEATTLE

Christopher Henry Snyder

Designing and Consulting Engineer
STRUCTURAL

251 KearNy STReET, SAN FRrANCISCO
Phone SUtter 4284

Surru Towen|

Stevens & Koon

Consulting Engineers

Power, Irrication, Muwnicirar Warten
SurrLy, FILTRATION, SEWERAGE,
SEwAGE DISrosaL, APPRAISALS

SpaLpiNG BuiLpiNg, PorTLAND, OREGON

Arthur L. Collins

Consulting Engineer
Problems relating to Power, Irrigation,
Water Supply, Filtration, Ground
Waters, Pumps.
Meters and Equipment on hand for efficiency
tests and experiments,
7 Front Srreer, San Francisco
2221 Prince Steeer, Berxxiey, Cavrr.

Charles H. Lee

Consulting Sanitary
—and—
Hydraulic Engineer
58 Sutter StrEET, SAN FRANCISCO
Phone KEarny 5670

H. W. Crozier

Consulting Engineer

58 Sutrter STrEET, SAN FRANCISCO
Cable: Croziencr, Sax Frawcisco

Quinton,Code & Hill-Leeds & Barnard

Maembers American Society
of Civil Engineers

Engineers Consolidated
Surte 712 Stanparp Q1L BuIiLpiNg
Tenth Street at Hope Street

Los ANGELES, CALIF,

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 Broapway New York

AERIAL MAPPING
for Engineers by an Enginecer
George S. Young

AERTAL MAPPING—GEOLOGICAL
MAPPING

829 Wawona AVENUE, OAKLAND
Phone GLencou=t 7908

Are you represented in this Directory?
The Proper medium to cover the Far West.

W hen writing advertisers please mention Western Construction News.
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OFFICE AND PLANT TELEPHONES !
1900 Third Street MArket 2016

.
San Francisco MArket 6909 E

MONTAGUE

MANUFACTURER OF

Riveted and Welded Steel Pipe, Well
Casing, Tanks, Boilers and Stacks,
Montague Hot Water Type Heaters,
Montague Siphons - - a -
Toncan Metal and Special Welded Pipe

A GENERAL LINE OF SHEET STEEL AND PLATE WORK
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CHZE “Mud Hen B.B P e noer 0%

Diaphragm Trench e SEATTLE, U.S.A. i
or Bilge Pumps

A GENERAL UTILITY HOIST

“The Strongest Geared Power
for Its Weight in the World”
® BB BROS—21

5-Ton Capacity Cable Capacity:

~ Weight: 160 ft. of 54 in. Rope
No Splashing of Water from Top of Pump }I&I:?;\Scfle """""" I?g }E: 250 it. of 74 in. Rope
Light Weight, Compact and Sturdy Dimensions: 445 ft. of 34 in. Rope
R 16 in. x 17 in. Two Speeds 4-1 and 24-1
CARRIED IN STOCK x 13 in. high Positive Internal Brake
[ ]
Harron, Rickard & McCone Co.
2205 Santa Fe Avenue, Los Angeles  “SINCE 1875 1600 Bryant St., San Francisco

JEfferson 4191 UNderhill 3740
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Three Big Yards with
“Thirty” Tractor Power

SIMPLE movement of the control lever to lift H

the cutting edge and this Bodie Dirtmover-—
with a big three-yard load—is on ils way at full
speed. This machine has proved ils economy for
hauls up to 1500 ft. and in many instances has
displaced both gas shovels and trucks.

Operating cylinders are used at both front and
rear of the bowl, the former permitting accurate
control of the cutting depth at all times. With
the front edge lifted the entire load is carried on
large steel disc wheels that turn on heavy duty
Timken bearings. Bodie Dirtmovers are 1009%
steel and 100% electrically welded. May we send
you complete information?

Send Your ' o D l N ‘ o
Inquiries to
OAKLAND MANUFACTURING CO., Inc.

LOS ANGELES
SAN FRANCISCO MATERIAL HANDLING MACHINERY OF ALL TYPES

After the «+ «

California-Stanford Game
Football - Dinner +« Dance
SATURDAY EVENING - - NOV. 22, 1930

L)
$5.00 Per Person

An Anson Weeks Orchestra
Music that’s contagious...Syncopated
Palpitatin’. . . Crooning Melodies!

Mail Reservations and check NOW - Allocations made in
order received.

o

ROOM RATES FROM $3.50 - GARAGE IN HOTEL BLDG.

HOTEL SIR FRANCIS DRAKE
SAN FRANCISCO

W hen writing advertisers please mention Western Construction News.




