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THE P & H, engineered to take full advantage of 
the remarkable ability of the Diesel motor to vxvrl 

greater torque when motor speed decreases — has es­
tablished new excavating records. 

The push-like, follow-through power of the P & II 
Diesel—together with the 75 to 85% reduction in fuel 
costs, make savings that quickly pay for the Diesel. 

Motor is simple, 4-cycle mechanical injection type. 
We have prepared an elaborate folder on Diesel 
Excavators, giving photographs, specifications, 
ami c o a l of operation, Sciul for your copy, ^^^"^Wji 
It icill [>oint the ivay to greater profits. 

HARNISCHFEGER SALES CORPORATION 
Established 1884 

3890 National Ave . . Milwaukee. W i s . . 
32 Beale St . . San Francisco 2 0 3 6 Santa Fe Ave.. Los Angeles 

R O B E R T M . T A Y L O R , Pacific Coast Manager 
Service Stations. Complete Repair Part Stocks and Excavators 

at San Francisco. Los Angeles and Seattle. Wash. 

DIESEL EXCAVATORS 
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Water Works Supply Company 
501 Howard Street, SAN FRANCISCO 2326 East Eighth Street, LOS A N G E L E S 

S E A T T L E : Water Works & Power Equipment Co., White Building 

/ j M T I E S of New York, Chicago, Detroit, and thousands of 
others specify "Side Wedge" Gate Valves as manufac­

tured by Michigan Valve & Foundry Company. Easier of 
operation—less upkeep and less leakage. 

See model in our booth. 

"Ross" Altitude, Pressure Reducing, and Special Con­
trol Valves should be carefully investigated by all Water 
Works Departments. Our Exhibit will be of interest. 

Ask our represeniaiives concerning Cone Automatic 
Check Valves for your pumps—eliminates loss of 

head and ram. 

M O D E L " O " M I C H I G A N 
H Y D R A N T 

Representing: 

T H E L E A D I T E CO. 
T H E SIMPLEX V A L V E & METER CO. 
MICHIGAN V A L V E & FOUNDRY CO. 

T H E ROSS V A L V E MANUFACTURING CO. 
AUTOMATIC CONE V A L V E CO. 

NATIONAL WATER MAIN CLEANING CO. 

O U R M O T T O Q U A L 1 T Y - S E R V I C E 
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R I X 
V E R T I C A L H T Y P E 
C O M P R E S S O R S 
RIX Tim ken Bearing, vertical, 
stationary Compressors in all 
sizes and capacities Sor use 
wherever electric current is 
available, in 

QUARRIES 
MINES 

INDUSTRIAL 
PLANTS 

BUILDING 
CONSTRUCTION 

W H A R V E S 
TANK FARMS 

and all other places where com­
pressed air is needed Cor oper­
ating pneumatic tools, paving 
breakers and rock drills. 

RIX COMPANY, Inc. 
400 4th Street, San Francisco 
L O S A N G E L E S P O R T L A N D S E A T T L E 

I U X H T Y P E D U P L E X V E R T I ­
C A L C O M I ' K K S S O H mounted on 
common base with motor 
for short belt drive and 

idler. 

Since 1877 
Rix Co. also make and sell 
a complete line of Portable 
Air Compressors. Agents 
for C O C H I S E Drills, exclu­
sive distributors for T H O R 
Pneumatic Tools in Los An­
geles and Seattle territories. 
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O S C A R P A R I S I 

9th and J Streets 
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Cor. 1st A v e . and Monroe 
S E A T T L E , W A S H . 
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319 Pike Street 

E C K A R T N E W S A G E N C Y 
102 Washington Street 
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P R I N C E ' S C O N F E C T I O N E R Y 

Trent and Washington Sts . 
T A C O M A , W A S H . 
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G E N E R A L C O N S T R U C T I O N C O . 
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Easy to Prepare 

5 3 M I L E S 
of strong, tight joints 

T H E above pictures were taken at W a r w i c k , R . L T h e y show 
different sections of the 53 miles of pipe being installed for the 

new W a r w i c k water system. E v e r y joint in this 53 miles of 6" to 
16" cast iron pipe w i l l be made wi th H y d r o - T i t e . I n selecting H y d r o -
T i t e the engineers, the town and the contractors are assured of strong, 
tight and flexible joints. 

Several sections have been given initial leakage tests showing 
less than 50 per cent of that allowed in the engineers' specifications. 
F i n a l tests w i l l be made at a later date and w i l l show that the joints 
are st i l l tighter. T h e engineers are F a y , Spofford & T h o r n d i k e ; the 
contractors—Bruno & Petitti , both of Boston, Mass . 

H y d r o - T i t e saves in cost of material and in labor. I t is l ighter 
than lead—requires no caulking—no digging large bell holes. 

O u r Record—not a failure in 20 years. O u r Creed—to a lways 
maintain the present high quality of H y d r o - T i t e at a fair price and 
a dependable service. W r i t e now for literature and fu l l information. 

I N D U S T R I A L & M U N I C I P A L S U P P L Y C O . , I n c . 
S A N F R A N C I S C O : 7 Front St. L O S A N G E L E S : 6800 Avalon B l v d . 

Easy to Pour 

Northwestern Distributors: 

P A C I F I C W A T E R W O R K S S U P P L Y CO. 
Atlant ic Street Termina l , Seattle, W n . 

H Y D R O - T I T E 
B E G . C 8. P A T . O F T . 

T h e M o d e r n J o i n t M a t e r i a l 
QRO^TJ 
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Western Pipe & Steel Co. 
OF CALIFORNIA 

Greets Members of the 

AMERICAN WATER WORKS 
ASSOCIATION 

{CALIFORNIA SECTION) 

Annual Convention, Del Monte 

OCTOBER 23-26, 1929 

See Our Exhibit of 
LOCK-BAR, RIVETED AND WELDED 

S T E E L PIPE, Etc. 

WESTERN PIPE & S T E E L CO. 
444 Market Street O F CALIFORNIA 5 7 1 7 S f l n t a F e A v e n u e 

San Francisco _ x , Los Angeles 
Factories: * 

South San Francisco -~ Los Angeles ~ Fresno Taft — Phoenix 
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Simplex Filter Gauges 
May be had In many combi­
nations of Indicating. Record­
ing and Totalizing. 

Simplex Ven tu r i Typo 
Meter 

Indicates Records and Total­
ized the Rate of Flow, with 
any type nt venturi tube 
nrlflce or pilot tube; may also 
lw used with weir or flume. 
Accurate over a wide range, 
with provision to check while 
in service. 

Simplex A i r and V a c u u m 
V a l v e 

For use on largo mains, where 
there is danger of collapse, 
duo to a vacuum: the valvo 
breaking the vacuum and pre­
venting collapse. Facilitates 
the filling of the main, since 
wide open until main is full 
M water. 

ONE STANDARD 
of quality in 
SIMPLEX 

EQUIPMENT 
Simplex equipment is born out of a desire to 
make the best; to maintain high quality, and 
not to differentiate—not to offer something 
"just as good." 

We often have been prevailed upon to build 
equipment to sell at a cheaper price. How­
ever, years of experience with this class of 
equipment have convinced us that the im­
portance of quality; of unquestioned accu­
racy; of dependable performance—requires 
the highest standards of quality. Under 
these conditions we cannot lower our stand­
ards. We can be satisfied only with produc­
ing and offering the best equipment we can 
make—Standard Simplex Equipment. 

f Remembrance of service lasts long fl 
after cost is forgotten i f 

Simplex Valve & Meter Co. 
6747 Upland Street 

Philadelphia 
I'rprescnlalives: 

N E W Y O R K . N . Y . 
Sowden and Greene 

P I T T S B U R G H , P A . 
C . C . Behney 

B O S T O N , M A S S . 
G . W . Stetson 

M O N T R E A L . C A N . 
Francis H a n k i n , L t d . 

T O R O N T O , C A N . 
Francis H a n k i n , L t d . 

A T L A N T A , G A . 
W m . J . Neville 

N E W O R L E A N S , L A . 
W . S. Taulman 

H O U S T O N , T E X A S 
M . N . Dannenbaum 

C L E V E L A N D . OHI<> 
Toml inson-MacLachlan , I nc . 

C H I C A G O . I L L . 
A . F . Barron 

D E T R O I T . M I C H . 
American Pump & Supply Co. 

M I N N E A P O L I S , M I N N . 
Kent Engineer ing Co. 

M I L W A U K E E , W I S . 
F . H . Dorner 

S A L T L A K E C I T Y , U T A H 
Water Works Equipment Co. 

L O S A N G E L E S . C A L I F . 
Water W o r k s Supply Co. 

S A N F R A N C I S C O . C A L I F . 
Water Works Supply Co. 

S E A T T L E . W A S H . 
Water W o r k s and Power 

Equip! . Co. 

Simplex Automat ic A i r 
Release Va lve 

Automatically releases accu­
mulations of air at pipe lino 
summits. Slmplo and de­
pendable. May be used In 
combination with air and 
vacuum valve. 

Simplex Portable P i to t 
Recorder 

For conducting Water Flow 
Investigations. Indispensa­
ble to Water Works Engi­
neers. In determining charac­
ter of the flow in mains of 
Distribution Systems. 

Simplex F i l t e r Rate of F l o w 
Controller 

Adaptable to large and small filter plants from 
30-ln. effluent to 3-ln. "The Standard con­
troller." 

Simplex Water Wnste 
Survey 

A complete survey, con­
ducted by competent, experi­
enced Engineers, for carrying 
on Water Waste and Water 
Flow Investigations, 
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Water Works Supply Company 
501 Howard Street, SAN FRANCISCO 2326 East Eighth Street, LOS A N G E L E S 

S E A T T L E : Water Works & Power Equipment Co., White Building 

T R A D E " L E A D I T E " M A R K 

RegUtered U . S. Pa t . Office 

A list of the Country's principal 

cities, large and small— 

Is a list of the satisfied users of 

L E A D I T E . 

L E A D I T E Users are L E A D I T E Boosters 

l O O L B S . 

com? 
?5u D E L P H I * 

EA S T or West, North or South, take 
your pick of the cities—and you'll 

find many of them on the customer list of 
L E A D I T E . The country's principal cities, 
large and small—the country's representa­
tive water works engineers, construction companies 
and water works departments of industrial plants, 
railroads and mines are strong for L E A D I T E for 
jointing cast iron water mains— 

Are demonstrating what you will be able to do 
when you use L E A D I T E — 
What, for instance?— 
You will do away with the need of caulking—or 
the need for digging out for large bell holes. 
You will be able to use L E A D I T E for all sizes of 
pipe from 4 in. to 60 in. diameter—under all pres­
sures and conditions— 

Give L E A D I T E a trial. 
L E A D I T E resists electrolysis. 
L E A D I T E does not corrode or rust. 
L E A D I T E has been successfully tested and used 
for over 30 years. 
Thousands of miles of pipe jointed with L E A D ­
ITE are in service. 
The up-to-date water works man specifies and 
uses L E A D I T E . 
L E A D I T E saves at least 75% 

L E A D I T E is the pioneer self-caulking 
material for c. i. pipe 

Be Sure It Is LEADITE and Accept No Imitations 

NO CAULKING 
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Centnfugally Spun Concrete Pipe 

Salinas, California, Storm Sewer. 
Gogo and Rados, Contractors. Burns, McDonnell and Smith, Consulting Engineers. Howard Cozzen, City Engineer 

Woodland, California, 
Outfall Sewer. 

Chas. E . Prentiss, Contractor 
Asa Proctor, City Engineer 

AMERICAN CONCRETE PIPE COMPANY 
T A C O M A O A K L A N D L O S A N G E L E S S A N D I E G O PHOENIX 
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for Sewers and Water Transmission 

Moraga Aqueduct, East Bay Municipal Utility District, Oakland, California. 
8800 feet of 30 and 36-in. Hume Pipe, 25 to 1 15-ft. head. 

AMERICAN CONCRETE PIPE COMPANY 
T A C O M A O A K L A N D L O S A N G E L E S SAN DIEGO P H O E N I X 
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as fine as 
can be 
made 

Adequate stock 
line pipe carried 
at Wilmington, 
Calif. Plain end 
and threaded 
and coupled for 
prompt shipment 

Take a length of Bethlehem Steel Pipe. 
Test it in any way you please. Note its 
strong weld, its freedom from scale, its 
exceptional softness and ductility. See 
how easily it is cut and threaded, how 
clean and strong the threads are! 

This is quality pipe! Pipe that will 
meet any test. Pipe that you can use 
with confidence on the most difficult 
jobs, where the requirements are most 
exacting—pipe that is as fine as can be 
made. 

B E T H L E H E M S T E E L C O M P A N Y 

General Offices: B E T H L E H E M , PA. 

Pacific Coast Offices: San Francisco, Los Angrlrs, Seattle, 
Portland, and Honolulu 

Bethlehem Sleel Export Corporation,25 Broad'way.Sew York City 
Sole Exporter of our Commercial Products 

BETHLEHEM 
S T E E L P I P E 
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Permanent Pipe under Permanent Paving 
WH E N a street is to be paved in these days of heavy traffic, it's no time to 

trust to luck about the services. What kind of service pipe to use calls for 
thought. And thought in the case of this big California city led to the inescapable 
and logical conclusion that McWane-Pacific 1)4 a n ( l 2-inch cast iron pipe, with 
Precalked Joints, was the one best bet. Photos above show the preliminary work 
of removing old services under way; and a pile of 134-inch cast iron pipe ready 
to begin serving by the century. For Cast Iron Pipe lasts, forever free from rust 
or rot. 

Another growing field for 2-inch cast iron Mc Wane-Pacific cast iron pipe—with or 
pipe is for parallel mains in residential dis- without Precalked Joints—is available for 
tricts. Cut pavement and future trouble is the West in sizes as large as 12 inches, in 
guarded against by running a 
large main down one side of the 
street for fire protection service, 
and paralleling it on the other 
with a 2-inch cast iron main laid 
in the parkway, to serve resi­
dences on that side of the block. 
Ask for details. 

standard lengths, and by fast a l l -
rai l hauls from the only large 
commercial pipe foundry west of 
the Rockies. No better cast iron 
pipe is made anywhere; no other 
cast iron pipe so combines "the 
best of the old with the best of 
the new" in pipe-making. 

W R I T E F O R I L L U S T R A T E D U T h k A T U K t 

C A S T IRON PIPE 
McWANE C A S T IRON PIPE CO. 

BIRMINGHAM, ALA-
PACIFIC S T A T E S C A S T IRON P I P E CO. 

PROVO.UTAH. 

SALES OFFICES 

1807 Santa Fe Building, Dallas 
149 West Second. South, Street, Salt Lake City 

267 Washington Street, Portland 
417 South Hill Street, Los Angeles .'126 First Nat. Bank BIdg., Denver 

208 S. L a Salle Street, Chicago 
111 Sutter Street, San Francisco 
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OO OP D 

A 

This announcement is of 
vital importance to all water 
works and industrial engi­
neers seeking the most eco­
nomical pumping methods. 
This company believes that 
the new line of Byron Jack­
son Type "S" horizontally 
split case centrifugal pumps 

Head 

4 MGD 95 feet 
7 MGD 120 feet 
9 MGD 330 feet 

The mechanical features of design are covered fully in Bulletin 

shows the highest hydraulic 
efficiency so far attained. 
The following test results 
were obtained in the field by 
the testing engineers of the 
purchaser who paid a sub­
stantial cash bonus for effi­
ciencies actually realized 
above certain guarantees: 
Overall Efficiency Pump Efficiency 

79% 86.8% 
85.1% 90.6% 

84.01% 87.6% 
295, which may be had by writing to our nearest branch office. 

SINCE 1872 

B Y R O N J A C K S O N C O -
Factories: B E R K E L E Y , Los Angeles, Visalia, Calif. 

Branches : NEW Y O R K and C H I C A G O 
San Francisco, Portland. Salt Lake . T u l s a , Dallas, Phoenix 

BYRON JACKSON 
CENTRIFUGAL PUMPS » f i i r f v f r y c F R V i r F FOR E V E R Y S E R V I C E 
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Elevated storage gives a water 
system low costs * * Improved 
load factor * * Uniform pressure 
EL E V A T E D tank capacity sufficient to feed a 

waterworks system for five or six hours, plus 
enough to meet maximum fire draft for ten 

hours, will often make it possible to reduce the 
total pumping capacity to two-thirds what it would 
be with no storage. This decreases the cost of 
pumping equipment necessary in new systems. It 
allows existing waterworks which have outgrown 
pumping capacity to postpone additional invest­
ment in equipment. It cuts operating costs mate­
rially in both new and existing systems. 

In addition, elevated storage will result in a 
much better load factor on the pumping plant, 
uniform pressure in the distribution system, make 
possible the use of simple guards against break­
down and, in steam plants, perhaps eliminate the 
necessity of carrying a banked fire in a spare boiler. 

As little as one or two hours of elevated storage 
helps materially by cutting down demands on 
pumps at peak load periods. Where power is pur­
chased for electrically driven pumps, storage de­
creases the amount of water which must be 
pumped at high demand charge rates. Service is 
maintained during short interruptions in power. 

We will be pleased to send information or quota­
tions on elevated or flat-bottom steel tanks. 

We maintain a complete Pacific 
Coast erection organization which is 
equipped to give prompt and efficient 
attention to the erection of steel tanks 
and steel plate work. 

Chicago Bridge &. Iron Works 
1013 Rialto Bldg. 

San Francisco 

Ask for a 
copy of this 
booklet 

B - 1 0 6 

GRAVITY 
"WATER 

r r 1 

H 0 R T 0 N T A N K S 
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P E L T O N 

There Are Four Distinct Applications 
of Larner-Johnson 
Va lves to W a t e r 
Works Service . . . 

H Lamer-Johnsonfreedis-
• charge valves are in­
stalled In w a t e r w o r k s 
ilams for releasing water 
Into the stream bed below 
as required for riparian 
owners, or to augment the 
spillways. 

2 Lamer-Johnson check 
and Ihrottlc valves are 

installed in the discharge 
Hues of w a t e r w o r k s 
pumps to regu la te the 
water q u a n t i t y and to 
cheek reverse How with 
piotection uga ins t heavy 
pressure surges. 

3 Larner-Johnson p r e s ­
sure regulators ure In­

stalled throughout distrib­
uting systems to maintain 
constant pressure for given 
areas and protect feeder 
lines from periodic pres­
sure surge. They are spe­
cially applicable as pres­
sure reducing valves. 

A l .arncr-Johnson d l s -
^ charge r e g u l a t o r s or 
throttle valves are installed 
in aqueducts near the head 
works to regulate How of 
water through the line and 
to serve as muin stop 
valves. 

AL L Lamer-Johnson valves operate on the 
balanced plunger principle, the plunger 
moving parallel to the direction of flow. 

The pressure under which they are installed pro­
vides the force for opening and closing, special 
control devices being furnished in accordance 
with the specific conditions of each installation. 
Automatic, remote control and special safety de­
vices are also furnished as required. The highly 
successful operation of Lamer-Johnson valves of 
all types and sizes in western water works devel­
opments is the best indication of their fitness for 
this service. 

Lamer -Johnson valves 
ure com pi el cl ii Illus­
trated and described In 
our bulletin No. 28. 

Ask for a copy. 

T H E PELTON WATER W H E E L COMPANY 
HYDRAULIC ENGINEERS 

21)85 Nineteenth Street, SAN F R A N C I S C O 100 Broadway, N E W Y O R K 
A S S O C I A T E D C O M P A N I E S : I . P. Morris & De LaVergne, Inc., Philadelphia; Dominion Engineering 
Works, Ltd., Montreal. P A C I F I C C O A S T R K P H K S K N T A T I V I J S for l.arner Engineering Co., Philadelphia 
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IT PERFECT 
Retiring Chief Engineer Re­

ports ISfo Project in Na­
tion Is Better. 

"With no visible leak* apparent 
on its face and a six-and-a-half 
per cent of the leakage allowed by 
the contract showing on the aque­
duct, the Wild r«-t "n't of flU 
Mpkeh.mne PrQTgCt or J/™ .jOT 
Way MunLlctpnl IR-HUes dlscnci la TiflV Municipal tP-"ties diggjc 
one of thf most perfect of It* 1 
<n the ffnted Slates, accfirUUU 
thefaTestr^p^rTTnade by Arl 

type 
IffllMg to 

, rTp^rTTnade by Arthur 
P. Davis, retiring chief engineer 
and general manager 

Davis concludes hia report that 
Oakland is now safe from any 
water shortage "within any peri 
"reseeable at present 
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Oakland, CaL, T r i b u n e 

of May 21, 1 9 2 9 

T h e T e s t i m o n y 

o f a S a t i s f i e d 

L ° c k Joint 
C u s t o m e r 
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F I R E H Y D R A N T S 
C A L I F O R N I A T Y P E 

No. 101 No. 104 No. 105 
Single Hydrant Double Hydrant Steamer Hydrant 

Visit Our Exhibit at the Convention 
Send for Our New Latest Complete Catalog---Just Out 

FIRE AND WHARF HYDRANTS 
^Manufactured and Distributed by 

M . G R E E N B E R G ' S S O N S 
765 Folsom Street 122 East Seventh Street 

San Francisco Los Angeles 
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Get this 

THE OHI bulletin 

WER SHOVEL CO 
ovel Dragline Crahgl i&mshe]! Drag-

K 36 pages illustrating and describing the many 
| ^ new, advanced and exclusive features which 

make the Lima "101" the outstanding, heavy 
duty VA yard and 1 yard shovel, dragline, 
crane and dragshovel. Send for your copy now! 

Send for lfour T n e Ohio Power Shovel Company 
CopU YIOU) / LIMA. OHIO. U.S.A. 

West Coast Representatives 
Frank T . Hickey Co. A. L . Young Machinery Co. 

2528 Santa Fe Ave. 26-28 Fremont Street 
Los Angeles San Francisco 

Western Road Machinery Co. 
315 Belmont Street 

Portland 

The Ohio Power Shovel Co. 
Lima. Ohio 

Gentlemen: Send me further information 
about the Lima "101" 

Firm name 

By _ 

Address 

Nature of work 
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A: 

Monument to the Value 
of Dependable Protection 

T w c n i v - o i i c yeans ago, on the R i v e r T y n c , there 
W&s l a u n c h e d a vessel w h i c h s tands today ;i 
iiK>nixmen1 to Ihe bui lder ' s s k i l l a n d l<> Ihe va lue 
id d e p e n d a b l e protect ive coatings. 

T h i s r e m a r k a b l e s h i p — t h e " M a u r c t a n i a " - h a s 
not de ter iora ted wi th age but progresses serene ly 
f r o m one n e w conques t to another . R e c e n t l y , 
1'or i n s t a n e r . a l te r m o r e than 20 y e a r s o f s e r v i c e , 
she not on ly c r e a t e d a speed r e c o r d by traveling^'" 
863 m i l r s in one day , but c r o s s e d the A t l a n t i c ^ -
in the a m a z i n g t ime of 5 d a y s . 'A h o u r s and 17 
imnutes . 

R . M . S. " M a u r e t a n i a " is one o f 
15,000 m e r c l i a n t a n d n a v a l vesse 
protected the i r i n a c c e s s i b l e surfaces /"With 

"tunmstic Enamel. T h e original coaliiuj of 
Bitumastic Enamel h a s kept the bilge 
h u n k e r s a n d a l l o ther i n t e r n a l s u r f a c e s of this 
great sh ip free f rom corros ion for m o r e than 
21 y e a r s . 

P . - M S • M A U R E T A N I A 

Bitumastic Enamel prolongs tin- lilV of every metal surfaee—on a ship, on a 
pipe line, under ground or under water. And it proves of greatest value where 
corrosion is most severe. In the bilges of a ship, for instance, no other form 
of coating can stand up for so long a period of time, and on pipe lines, buried 
in corrosive soil, Bitumastic Enamel I K I S lOHjg oiitlasled any other t\pe of coal­
ing ever used. "There is no substitute for experience." Bitumastic gives you 
PROOF dating back for more than forty years. 

Wailes Dove-Hermiston Corporation 
345 Vermont Street, San Francisco 2464 Enterprise 
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P R W E M PROTECTION 
F V R P I P E L I M E S u 

Shop-dipped sled pipe of large diameter 
is often much more easily handled than 
uncoaited pipe which must be coated in 
the field. For such work the ideal protec­
tion is— 

Her mastic Pipe Coating 
This asphallic base coaling is prepared 
with all I he skill I hat forty years of suc­
cessful experience wilh protective enamels 
have trained us to apply. Ilermastic Pipe 
Coating is applied hoi by dipping at I he 
plant of the pipe manufacturer. It with­
stands extremes of heat and cold without 
damage. The pipe can be successfully 
handled without injuring the coating. 
Once buried it proves an effective and 
lasting protection against all corrosive 
influences. 

Most of the large manufacturers of steel 
pipe are equipped to shop-dip with Her 
mastic Pipe Coating. 

To any interested engineer who will ask 
for it, we shall be glad to send a list of 
such manufacturers together with a copy 
of "Protection of Pipe Lines." 

J 

BnuHASTiC B E R M A S T I C 
E N A M E L PIPE COATING 

A p p l i e d in tin- field by brush ing . A p p l i e d in the shop by d ipp ing . 

17 Battery Place, New York 
Street, Los Angeles 71 Columbia Street, Seattle 
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There is always much interest in the performance of pumps in water 
works service, particularly where competent observation has been con­
tinued over a considerable period. Leading cities have the advantage 
of splendid corps of trained and experienced engineers most of 
whom have been continuously in service for many years. They 
have only engineering principles to consider and they have 
made careful studies of the pumping requirements of water 
works service as well as the performance of pumps of all 
types. They have, also, every facility for acquiring and 
applying engineering data and their judgments, there­

fore, are naturally accorded much weight. We have 
unusual pleasure in the fact that the progressive 

American cities have installed considerably more 
than five hundred De Laval centrifugal pumps 

having capacities of 4 M.G.D. and above, 
with a total daily pumping capacity of 

more than 8,000,000,000 gallons. 
California Cities, in increasing 

numbers are installing De 
Laval centrifugal pumps 

for both water sup­
ply and sewage 

disposal. 

D E L A V A L S T E A M T U R B I N E 
C O M P A N Y 

SAN FRANCISCO 
Rialto Building 

LOS ANGELES 
Subway Terminal Bldg. 
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3> 
/ i The Fageol Principl 

1 

w e will never build to a standard 
I 

I lower than the highest. When we 
can buy better parts than we can 
make, we will buy them. When we 

t c a n make better Darts than we c a n 
I buy, we will make them. Utilizing 

•uperior engineering Judgment, we 
will produce the best equipment or -

we will produce nothing. L.H.BILL 
L . l l . MILL I-9 ES 'Prtuarnt and QmKm M M V 

IAI.IO! MOIOKN 

t (IMPANY .IMk n < r* 
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it 
: 
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S B 

A M A N 
and HIS MEN 
f A G E O L 
T R U C K S AND SAFETY C O A C H E S 

B I L L " B U I L T 
F A C T O R Y B R A N C H E S 
SEATTLE 717 Dexter Avenue 
BELLINGHAM . . . . 1417 State Street 
SAN FRANCISCO . . . 180 Twelfth Street 
LOS ANGELES . . . 770 East Ninth Street 
SAN DIEGO . . . . 1208 Market Street 
PORTLAND 267 Pacific Street 
OAKLAND . . . 1640 East Twelfth Street 
TACOMA . . . . 503 Puyallup Avenue 
SPOKANE 1126 Second Street 

Some may say "a truck is a truck"; but the experienced 
ones know better. <f One truck shouts for work . . . the 
other ducks for repairs, .one bows its back for the super-
pull ... the other pants under the payload. <f The differ­

ence is in their ancestry! ^L.H.Bill doesn't send weaklings out to do the 
husky's job. The Fageol comes from a sinewy sire ... an offspring with grit 
and grip and grab and a steely toughness ... breathing the strong, deep 
breaths of men inspired, men who love to shape stubborn iron and glisten­
ing steel into a master art... men who willingly work for weeks to develop 
perfection down to ten thousandths of an inch. <f Men who set massive 
motors in compact chassis as gently as babies are cradled. .. who use 
powerful machines, with the deftness of sensitive fingers... accepting 
nothing less than that precision which gives the exact tension to the least 
important bolt. ̂  Such are the men associated with L. H. Bill... such are 
the men behind the Fageol truck. 

MANUFACTURED BY J a G E O L MOTORS jOMPANY OAKLAND, CALIFORNIA 
Distributors 

VANCOUVER, B. C . Fageol Motors Sales Canada, Ltd., 2781 Fourth Ave., Weft VICTORIA, B. C , L. H. Campbell, 921 Wharf St. 
HONOLULU, T. H.. Chester R. Clarke, 620-625 Beretanla Street 

2820 -T 
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Wherever wire rope 
is used 

O. M. P. 
(Old Man Performance) 

is on the job and 
EDWARDS ROPE 

should be 

E. H. EDWARDS COMPANY 
San Francisco Standard Oil Building 

Portland 912 Nicolai Street 
Seattle 1252 Sixth Avenue South 

Los Angeles 620 E . 61st Street 

• 

a R O P E W I R E 

U p - t o - d a t e i n f o r m a t i o n f o r t h e 

s o l u t i o n o f h y d r a u l i c p r o b l e m s — 

The new second edition of a well-known ref­
erence book—a real time and trouble saver 
for the hydraulic engineer. This book covers 
every phase of common practice and many 
special problems. 

material k 

lata M 

11'Irs mm 

new material 
V 

f new data 
i 

new tab/,-

r 

>-j:i nages 

nocket-size 

flexible 

I 'hi Mas/rations 

I?') tables 

J U S T O U T 

Handbook of Hydraulic* 
For the Solution of Hydraulic Problems 

B Y H O R A C E E . K I N G 

Professor of Hydraulic Engineering 
University of Michigan 

The information presented is derived from actual experiment 
and experience. T i l l s second edition has been edited and 
improved in the liRtit or eleven years of wide a n d constant 
use by engineers everywhere. 
A new chapter on cri t ica l depth a n d h y d r a u l i c j u m p , inc lud­
ing tables lor solving the more important f o r m u l a s has been 
added. T h e section treating of natural streams has been 
enlarged and more extensive d iscuss ion given to the methods 
of measuring f lowing water. 

Contents 
I . H y d r a u l i c Units . V I l l . Cr i t i ca l Deplh and 

I I . Hydrostat ics . H y d r a u l i c J u m p . 
I I I . Ori l lces , Gates and Tubes . I X . Measurement of F l o w i n g 
I V . Sharp-crested W e i r s . Water. 

V . W e i r s Not Sharp-crested. X . Natural Streams. 
V I . Pipes X I . Tables . 

V I I . Open Channels . 
$4.00 postpaid 

FOR SALE BY : 

W E S T E R N C O N S T R U C T I O N N E W S , I N C . 

BOOK DEPARTMENT 

114 SANSOME S T R E E T 

S A N FRANCISCO : : : : C A L I F O R N I A 
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MONARCH Tractors Help 
Move Over 300,000 Yards 
of Dirt in Record Time! 

4m 9* 

San Francisco O. R. P E T E R S O N CO., Inc. Oakland 
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Mixed and Placed in Record Time 
By H ercules Powere avers 

Churned in the maw of a Hercules Powered Foote Paver and 
quickly distributed by the traveling bucket, cement, aggregate 
and water are transformed into a concrete base for paving 
with magic-like dispatch. Logan Boulevard, Chicago, represents 
a typical job — paved and open to traffic in record time. 

Hercules Engines do "bonus" work on heavy-duty road build­
ing machinery and other industrial equipment. Unexcelled 
in power, stamina and reliability, they perform with tireless 

efficiency—earn additional profits by their 
economy of operation. 

HERCULES MOTORS CORPORATION 
General Offices: Canton, Ohio, U. S. A. 

Coast Branch: Los Angeles, Calif . Mid-Continent Branch: Tulsa, Ok la . 
Western Representatives: Edward R. Bacon Co., San Francisco, 
Calif.; Smith Booth Usher Co. , Los Angeles, Calif.; General Ma­
chinery Co. , Spokane, Wash.; H. W. Moore Equipment Co . , 
Denver, Col . Nickerson Machinery Co. , Salt Lake City, Utah 

H E R C U L E S E N G I N E S 
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"There ain't no such thing" 
We've heard the same thing said about good equipment 
and good service. Well, the farmer was wrong and 
we've got pretty good proof that the other statement 
is, too. Nearly twenty years of handling equipment 
that has earned big profits for its users — giving de­
pendable service on that equipment after it's sold— 
growing every year — our equipment and service 
must be good. 

Don't take our word for it. Make us prove it. We 
can and our equipment can. 
EDWARD R. BACON COMPANY—Construction Equip­
ment— 17th and Folsom Streets, San Francisco. Tele­
phone HEmlock 3700. We have branches at Fresno, 
Sacramento, San Jose, Oakland, Reno, Honolulu. 
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Advanced Design 
Finest Materials 

Precision Built 

an U N B E A T A B L E 
COMBINATION 

TH E design and construction of the Baby 
Digger are years in advance of and un­
paralleled in the field. It utilizes the 

most modern methods of transmitting power. 
Efficiency, simplicity and absence of "lost 
motion" are its outstanding characteristics. 
Thorough knowledge of requirements gained 
from long experience in the field is reflected 
in its every detail. 

Only the best materials obtainable are used, the 
matter of cost being always subordinate to results. 
Fine alloy steels and the complete use of roller and 
ball bearings are indications of this. 

That these methods are justified is borne out by the 
many companies who are using from two to ten of 
these machines. An investigation will convince you 
that within its digging range, 5 ft. 6 in. deep and up 
to 23Yx in. wide, the Baby Digger is equipment that 
you cannot afford to be without for it delivers maximum 
tiench footage at minimum cost in all types of soil. 
Operating with equal efficiency cither in the open 
space or in close, confined areas. 

Write Today for Full Information 

The CLEVELAND 
TRENCHER COMPANY 

"Pioneers of the Small Trencher" 

20100 St. Claire Avenue, Cleveland, Ohio, U. S. A. 

Sold by 

EDWARD R. BACON CO. 
17th at Folsom Streets 

SAN F R A N C I S C O :: C A L I F O R N I A 

D I N U B A 
P O W E R L I F T 

S C A R I F I E R 
This all-steel D I N U B A Scarifier is designed 

for use behind high-powered tractors where 
the work requires an implement to withstand 
the strain when working at its maximum 
penetration of 12 inches. 

It is manufactured in two sizes, as specified 
below, and is equipped with the D I N U B A 
Patented Double-Power Li f t by which the 
frame is kept level at all times, controlled 
from the Tractor Driver's seat, enabling the 
driver to instantly raise or lower the imple­
ment during operation. 

SPECIFICATIONS 
S C A R I F I E R No. 20 

Frame: Heavy angle iron, bolted and electric welded. 
Wheels: ^"x8"x48" Dia. 
Axle: 3" Dia., special steel, heat treated. 
Points: Five, special steel, heat treated. 
Depth of Penetration: Up to 12". 
Shanks: Five electric steel shanks, spaced 16" on 

centers. 
Width: Between outer shanks 64". 
Weight: Approximately 4000 lbs. 

S C A R I F I E R No. 21 

Frame: Heavv angle iron, bolted and electric welded. 
Wheels: ^"x8"x48" Dia. 
Axle: 3" Dia., special heat treated. 
Points: Seven, special steel, heat treated. 
Depth of Penetration: Up to 12". 
Shanks: Seven electric steel shanks, spaced 16" on 

centers. 
Width: Between outer shanks 96". 
Weight: Approximately 5000 lbs. 

SOLD BY 

Edward R. Bacon Company 
Folsom at 17th Street 

San Francisco 
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To Help You Complete Your 
Paving Equipment 

for 1930 
B U L L E T I N P - I 0 2 
Complete specifications and 11 lus tra -
I ions Of 00-Inch Diameter Dryers for 

V a r i o u s Requirements. 

B U L L E T I N P-104 
Condensed information on 1000. 
2000, a n d 3000-pound Standard 

Portable Pav ing Plants. 

B U L L E T I N P-100 
Complete Catalog and Speci l lca-
l i ims covering the standardized, 
fu l ly portnl)le. Madsen Paving 

I ' lants . 

B U L L E T I N 
P-103 
Pug Mil l Mixers for 
the mix ing of pav­
ing and other m a ­
terials , either wet 

or dry . 

B U L L E T I N P i o i 
Six pages of va luable data 
upon the latest type of Mail-
sen Portable Maintenance and 

Paving I'lants. 

NONE (<n) early to begin thinking about 
11)30 Paving Profits. They will be bigger 

with the best of modern equipment to cut 
down labor costs, speed up operations, intro­
duce new short-cuts to better work and 
greater savings. 

In this complete library of Paving Equip­
ment Literature you are likely to find just 
wha! you will need to complete your set-up 
for 1930. Any or all of these folders will be 
mailed promptly. Simply check what you 
wish on Ihe coupon below; detach ;it the 
dotted line, and pin to your letterhead. 

B U L L E T I N 
P-105 
A convenient c a l a -
h>K of modern pav­
ing tools w h i c h rep­
resent twenty years 
of pavingexperienre. 

Check Ihe literature 
wan led below, 
detach mill mail. 

M a d s e n I r o n W o r k s 
Distributor: E D W A R D R . B A C O N C O . 

S E V E N T E E N T H A N D F O L S O M S T R E E T S , S A N F R A N C I S C O 

KnwAiin R. B A C O N C O M P A N Y . 
Seventeenth and Folsom Streets. 
San Franrisro. California. 

Please mail copies of I'avina 1'lanl Catalogs anil 
Folders checked below: 
M A D S E N P O R T A B L E P A V I N G P L A N T S ...(P-100) 
M A D S E N P O R T A B L E P A V I N G A N D M A I N ­

T E N A N C E P L A N T (P-101) 
M A D S E N 6 0 - I N C H D I A M E T E R D R Y E R S (P-102) 
M A D S E N S T A N D A R D P O R T A B L E P A V I N G 

P L A N T S (P-104) 
M A D S E N P U G M I L L M I X E R S (P-103) 
M A D S E N P A V I N G T O O L S (P-105) 

F i r m 

Address 

A lien lion o f . 

M A D S E N P A V I N G E Q U I P M E N T F O R E V E R Y P A V I N G P U R P O S E 
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you don't need 
a watchman 

—to prevent theft of safety lights 
—to replace broken globes 
—to keep globes clear *M 1M 

when you use 
Toledo Torches 

"the harder it blows 
the better it burns" 

T H E Economy Burner 
completely solves the problems 
of excessive oil and wick con­
sumption. No other safety light 
combines such rugged durability 
with such unfailing performance 
in all kinds of weather. 

T H E 

Toledo Pressed Steel Co. 
TOLEDO t: OHIO 

DISTRIBUTED BY 

EDW. R . BACON C O San Francisco, Calif. 
T H E B R O W N - B E V I S C O Los Angeles, Calif. 
C O N C R E T E M C H Y . & S U P P . C O Los Angeles 
H O W A R D - C O O P E R CORP Portland, Ore. 
L . A . SNOW C O . Seattle, Wash. 
M I N E & S M E L T E R E Q U I P . C O . Phoenix, Ariz. 
L U N D & Co Salt Lake City, Utah 
P A U L F I T Z G E R A L D Denver. Colo. 

N O W -

Y o u can cut wood, vitritile, concrete 
brick, cinder block, marble, 

stone, etc., the 

SUPER PORTO SAW way 
which does it cheap, fast and easy. T h e 
moment you get your hands on a S U P E R 
P O R T O S A W you wi l l feel the differ­
ence. 

W h e n you see it w o r k — w h e n its fea­
tures prove themselves on the j o b — 
when your S U P E R P O R T O S A W goes 
through w o r k that would stop an ordi­
nary electric hand s a w — t h e n you w i l l 
realize w h y users wouldn't trade one 
S U P E R P O R T O S A W for three of the 
old-fashioned kind. 

E v e r y 30 work ing days S U P E R 
P O R T O S A W pays back its cost in 
money saved. 

Insist upon a demonstration of S U ­
P E R P O R T O S A W . W i l l not cost you 
anyth ing—may save you a whole lot. 

Write for descriptive catalogue 

«~~ WESTERN DISTRIBUTORS: ~~~ 

E D W . R . B A C O N C O . 
Folsom at 17th Street 

SAN FRANCISCO, C A L I F . 

E L E C T R I C A L S P E C I A L T Y C O . 
449 S. San Pedro Street 

L O S A N G E L E S , C A L I F . 

S M I T H B O O T H U S H E R C O . 
228 Central Avenue 

LOS A N G E L E S . C A L I F . 

C . W . C R O C K E T T , J R . 
328 Skinner Building 

S E A T T L E . WASH. 
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Spring Shock 
Absorbers 

save wear on both 
tires and mixer 

Automatic 
Skip 

Shaker 
Loader 

Shakes out every ounce of 
aggregate without pounding 
bucket. Speeds up loading 
operation. 

Timken Bearing, One Bag 
T f l A f T A r T i l t P f FASTEST 7S B U I L T . . . 

J d C g C I 1 11 l t / 1 " USUAL Y2 BAG PRICE! 
(3KS - 5S - 10S Sizes Proportionately Low Priced) 

TRAILERS - $169 up 
Full }4 bag trailers, built of steel with 
"Flat Spot" Drum, roller bearings, husky 
power plants. Jaeger Heavy Duty Trail­
er, illustrated, rides on springs, Timken 
bearings, cushion tires — outlasts any 
other half-bag trailer built. 

ENGINEERED and built for fast, low cost mixing 
by the world's largest makers of concrete mix­

ers. With Skip Shaker loader, fast Accurate Measure 
Water Tank and 5 second discharge it has no 
equal for speed. All-steel, with Timken Bearings 
and Spring Shock Absorbers, it's lighter, easier 
handled and 50% stronger. Endorsed by over 
75,000 Jaeger users. Backed by quick service from 
over 100 Jaeger stations in U . S. 

Mail slip below for prices, specifications, 
terms on Jaeger mixers—all sizes, types. 

N O N - T I L T E R S up to 
28 ft. Sizes 

P L A S T E R 
M I X E R S - - ' 

<o<* 
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H O T S T U F 
OIL BURNING ASPHALT HEATER with 

PATENTED E L E V A T E D MELTING 
CHAMBER 

Eight Exclusive Features 
1. Cold material is melted in separate Elevated 

Melting Chamber. 
2. Greater Heat Absorption. 

Intense heat is circulated directly under the 
Elevated Chamber and then indirectly down 
and under lower storage chamber. 

3. Oven Effect. 
This indirect heat circulation produces an 
oven effect—holding the intense heat long 
enough to penetrate and utilize 30 to 50 per 
cent more heat units than is possible with the 
usual design. 

4. Distinct Hot and Cold Chambers. 
The Elevated Melting Chamber is separated 
from the lower storage chamber by a solid re­
movable partition plate with an opening at the 
bottom. Therefore it distinctly separates the 
cold material from the Hotstuff and makes it 
possible to reload with cold material without 
cooling the Hotstuff. 

MODEL "T" 

\ 

I 

Cold M;llrr,.,l 
. . . . • 
•Of* CUCANINO. • 

m MB r " H i I » I 

-f. ' 
. ' I T . 

MMCDIATC 

. ... • 

! 

or E N D T Y H E Off Aw O f r W L V C O I L O U M N E B AT OOTTCIM 
P A T . O C T I Q lt;?Q 

1 c « o a . « C - , , O N y e w "M:ZteJ.r
 > V > ' " A 3 P H - . L T M . ^ T » . I 

PATENTED ELEVATED MELTING CHAMBER 

5. Cokeing Practically Eliminated. 
This patented construction eliminates cokeing 
by the natural flow of the Hotstuff carrying the 
sediment to the storage chamber where it 
gradually carries off through the draw-off 
valve. 

6. Temperature Control. 
This process of melting and the perfect tem­
perature control eliminates all danger of over­
heating and of destroying the life of the 
material. 

7. Longer Life. 
Due to the position of the Burner, the flame 
does not come in direct contact with the metal, 
thereby practically eliminating the danger of 
burning out the inner tank. 

8. Heat Insulation. 
The entire bottom and walls of the fire-box are 
insulated by separate lining plates forming a 
one-inch air space. 

W R I T E FOR CATALOG 

EDWARD R. BACON COMPANY 
17th and Folsom Streets :: :: :: :: San Francisco 

http://A3PH-.LT
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W H E R E 
S P E C I F I C A T I O N S 

A C E M I N U S %' 
Here is a completely portable rig using 

two crushers producing minus specifica­
tion stone. It is operated by the Hamilton-
Gleason Company, of Denver. Two weeks 
after watching the successful performance of 
this particular outfit, they purchased another 
Cedar Rapids Tandem One-Piece Outfit for 
use on other jobs. Where capacity production 

specification stone is desired, 
this equipment is the thing. 

I o w a M a n u f a c t u r i n g C o . 
Cedar Rapids, Iowa 

Manufacturers of Crushing Equipment Exclusively 
W E S T E B N D E A L E R S 

E d w . R . B a c o n C o . , I I . W . M o o r e E q u i p m e n t C o . , 

D e n T c r , C o l o . , a u d W y o m i n g 

L n n d k C o . . 
S u i t L u k e C i t y , I ' t n h , S o u t h e r n I d a h o 

S t e e l P r o d u c t s C o r p o r a t i o n , 
E I 1 ' n s n , T e x a s 

f 
S a n F r a n c i s c o , N o r t h e r n C a l i f o r n i a 

a n d N e r a d a 
S m i t h B o o t h U s h e r , 

A n g e l e s . S o u t h e r n C a l l f o r n i i 
J e r r y C a l d w e l l C o . , 

S e a l l i e . W a s h i n g t o n 

G e n e r a l M a c h i n e r y C o m p a n ; 
S p o k a n e , W a s h i n g t o n 

H a l l - P e r r y M a c h i n e r y C o . , 
B n t t c , M o n t a n a 

Crushes-Screens-Loads In One Operation 

The Cedar Rapids 



Material Handling Equipment 
A model for every type of industrial and con­
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. 

T H E G R A V E L P I T 

C O N V E Y O R and SHAKER 
S C R E E N 

U N I V E R S A L B E L T 
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WG-fT P O R T A B L E C H L O R I N A T I N G E Q U I P M E N T F O R M A I N S T E R I L I Z A T I O N 
A N D E M E R G E N C Y USES 

All New Maim are Polluted 
and should be Chlorinated... 

Willi their boots on — Mud — Filth — Gross pollution— 
Into the main — One of the man)/ reasons why 

•water mams should he sterilized by chlorine 

E V E R Y waterworks man knows how impossible 
it is to prevent pollution of new mains during con-
struction,orold ones while repairs are being made. 
Trench filth, leakage from sewers, surface drain­
age—gross pollution . . . a positive menace to the 
public health. No amount of flushing wi l l com­
pletely eliminate such pollution. The main must 
be S T E R I L I Z E D to ki l l disease germs. Chlorine is 
the cheapest and best chemical to use. 

With the W & T Portable Chlorinating Equip­
ment, new mains can be easily and quickly steri­
lized and the necessary control tests made to assure 
complete disinfection. I t is applicable for emer­
gency uses of all kinds. Every waterworks should 
own one. 

W R I T E F O R O U R T E C H N I C A L B U L L E T I N N O . 98 

Sa-19 

iTTTTTT 

''The Only Safe Main is a Sterilized Main" 

W A L L A C E & T I E R N A N 
C O M P A N Y , I N C O R P O R A T E D 

Manufacturers of Chlorine Control Apparatus 

N E W A R K - N E W J E R S E Y 
N E W Y O R K C H I C A G O K N O X V 1 L L E S A N K R A N C 1 S C O M I N N E A P O L I S P I T T S B U R G H D A L L A S K A N S A S C I T Y 

L O S A N G E L E S S E A T T L E S T . L O U I S B U F F A L O I N D I A N A P O L I S D E T R O I T B O S T O N J A C K S O N V I L L E 

C H A T T A N O O G A C H A R L O T T E O K L A H O M A C I T Y P H I L A D E L P H I A S P O K A N E O G D E N 

W A L L A C E It T I E R N A N , L T D . , T O R O N T O , C A N A D A W A L L A C E k T I E K N A N , L T D . , L O N D O N , E N G L A N D 
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Concrete Pipe for 
High-Pressure Water Lines 

Demonstration Line Tested to 400 lb. Hydraulic Pressure without Leakage. This Pipe was Spun by the Moir-Buchanan 

Centrifugal Process, and Asphalt Lined by the Bille-Ligonnet Method. 

Reinforced Concrete Sleeve 
Reinforcing Bars- Asphalt joining 

material 

Asphaltic Concreted Lining 

Expansion and Contraction Joint Used in Above Pipe. 

Abo Manufacturers of: 
Concrete pipe-plain and reinforced-for every purpose-
sewerage, irrigation, drainage, and high-pressure water service 
--in all sizes from 4 to 108 in. diameter. 

United Concrete Pipe Co., Inc. 
General Office: 1347 West 208th Street, Los Angeles 

Mail Address: Station H, Box 1, Los Angeles 
Northern Headquarters Office: Modesto 

Plants at: 
Los Angeles (Torrance), Compton, Ventura, Merced, Delhi, Modesto, Tracy, 

Sacramento, and Woodland, California 
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In the New 
Water Treatment Plant at St Louis 

DENVER, C O L O . 
100917th Street 
C H I C A G O , I L L 

333 North Michigan Avenue 
LOS ANGELES, C A L . 

108 West 6th Street 

WILKES BARRE, PA. 
Miners Bank Building 

JOPLIN, MO. 
319 Joplin National Bank 

Building 

ATLANTA, GA. 
1503 Candler Building 

THIS is one of the four large Dorr Traction Clarifiers 
which are installed at the new Missouri River Treatment 

Plant at Howard Bend, near St. Louis, Missouri. 
These Clarifiers are used for both presedimentation and 
secondary sedimentation after coagulation, and are so ar­
ranged that more or less units can be thrown into either 
service, depending on the character of the water being 
treated. 
The continuous removal in the presedimentation Clarifiers 
of the bulk of the mud and silt from the raw water means 
great savings in chemicals; continuous removal of practically 
all of the precipitated sludge in the secondary Clarifiers 
eliminates frequent cleaning out of the final settling basins, 
thus further cutting down the cost of plant operation. 
Two recently published bulletins"Modern Sanitary Engineer­
ing Practice" and "Modern Sewage and Water Treatment 
Plants", tell the story of the work that Dorr Equipment is 
doing in the field of Sanitary Engineering. Drop a postcard 
to our nearest office and copies will be sent you promptly. 

THE DORR COMPANY 
E N G I N E E R S 

2 4 7 P A R K A V E N U E N E W Y 0 R K J 3 T Y 

I N V E S T I G A T I O N T E S T S " D E S I G N E Q U I P M E N T 

MELBOURNE, AUSTRALIA 
Crossle & Duff Pty., Ltd., 360 Collins Street 

TOKYO, JAPAN 
Andrews a George Co., Inc., Central P. O. Box F-23 

TORONTO, ONT. 
330 Bay St. 
LONDON 

The Dorr Company, Ltd. 
Abford House, Wilton Rd., 

S. W.1 
BERLIN 

Dorr Gesellschaft m. b. H. 
Kielganstr.1 W.62 

PARIS 
Societe Dorr et Cie 

26 Rue de la Pepiniere 
JOHANNESBURG, S. A. 

E. L. Bateman 
Locarno House. 
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WAITER 
METERS 

5to/> m 
Booth 37 

and See 

THE EMPIRE 

T H E R E is no better place than 
the Convention for renewing 

old acquaintances, for checking up 
on new developments, and for mak­
ing plans for the days to come. 

Meters have been our business 
for nearly sixty years, and we shall 
be glad to talk them over with you 
whenever you feel like it. 

Besides the E M P I R E , we make 
1 )isc. Velocity, Compound, Rotary 
P is ton and even V e n t u r i type 
meters. Our watchword is: 

Always at your service. 

NATIONAL M E T E R C O M P A N Y 
2 9 9 B r o a d w a y , N e w Y o r k 

Pacific Coast Branches: 
1048 Fo l som Street, San Franc i sco 645 Santa F e Ave.„ L o s Angeles 

C H I C A G O B O S T O N A T L A N T A 
C I N C I N N A T I SAN A N T O N I O 

T O R O N T O 

H T H E E M P I R E is an Oscil-
laling Piston meter, entirely 

different from every other type 
both in design and operation. 
It was originated by us in 18S4, 
and has never been surpassed 
for accuracy, long life, and low 
cost of upkeep. It is made in 
all sices, from ^ to 6 inches, 
inclusive. 

H -3<" —qr —*r i f •) i( r, ">t ie te- if • | 
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Rensselaer Valves 
Some Points of Superiority of "Rensselaer" 

Valves 
1. Ease of operation. 
2. Greater Dependability. 
3. Greater Intcrchangeability. 
4. Lowest eosl in service. 
5. Wedges to take care of operating conditions. 
f>. Steins and Stem Nuts solid bronze with excep­

tional strength. 
7. Gate Rings Bronze Riveted through entire gate. 
8. Proper distribution of metal to develop full 

strength all parts. 
9. Parallel Discs with freedom from scored rings. 

Prompt Service from Our San Francisco and 
Los Angeles Stocks 

Section of Double Gale Value 

RENSSELAER "One-way" Tapping Sleeve with One 
Tapping Value Attached 

"RENSSELAER" TAPPING S L E E V E S and 
TAPPING V A L V E S 

Some Points of Superiority of" Rensselaer" 
Tapping Sleeves 

1. Ex lra heavy construction. 
12. Hubs on the ends «E€ of greater Ihiekness. 

Bailed lead ring (sec cut) is g part o l Hfae 
casting. 

1. Require less lead for calking. 
5. Easier to center sleeve on pipe before 

pouring. 
(5. Sleeve may be revolved on pipe. 
7. No iron washers required for bolls. 
8. Bolting flanges are made the full length of 

the sleeve. 
9. Each size carefully designed for the re­

quired Working pressure. 
10. We are prepared to furnish promptly any 

size that you may want. 
Rensselaer Tapping Valves are so well known 

that it hardly seems necessary to sav more 
here. We shall be glad to send illustrated 
Book No. 11, and prices, to anyone upon 
request. 

R E N S S E L A E R V A L V E C O M P A N Y 
821 SHAHON BUILDING 

S A N F R A N C I S C O 

7 1 3 SUBWAY TERMINAL B I IIDINO 
L O S A N G E L E S 

5 0 9 ARCTIC B U I L D I N G 
S E A T T L E , W A S H . 
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DRESSER 
COUPLINGS 
^Ire Dependable 

" D E S I D E S permitting easy 
and q u i c k installation. 

Dresser Couplings remain per­
manently tight. Iron or steel 
water lines c o u p l e d with 
Dressers are flexible through­
out, conforming to the irregu­
lar or uneven contour of the 
ground or ditch. 

Expansion and contraction, 
shifting ground, vibration and 
other outward strains, destruc­
tive to ordinary joints, do not 
lessen the efficiency or the 
durability of Dresser Coupled 
Joints. 

For new water lines, for recon­
ditioning and repairing old 
ines. Dresser Couplings are 

increasingly in demand. The 
range of designs, weights and 
sizes is complete. 

SJJ.DresserMfo.Co. Bradford* 

http://SJJ.DresserMfo.Co
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G o l d e n - A n d e r s o n 
Automatic Cushioned Water Service Valves 

G O L D E N - A N D E R S O N 

Pat. Automatic 
Cushioned Check 

and Hand Stop 
Valve 

t. Adapted for water 
service and boiler 
feed linen. 
Always cushioned 
In opening and 
closing. 

3. Quickly regulated 
for fast or slow 
closure. 

4. No water hammer 
or shock any time. 

u. Sixes 3" lo 24" in­
clusive. 

G O L D E N - A N D E R S O N 
Pat . Automatic Cushioned 

Controlling Float Valve 
L Automatically maintains 

uniform level in heaters, 
tanks, etc. 

2. Air and water cushioned. 
3. No mctal-to-tnetal seats. 
4. No waste of water. 
5. No water hammer or 

shock. 
(>. Angle or (ilolic patterns 

to 24 in. 

G O L D E N - A N D E R S O N 
Pat. Cushioned Water 

Relief Valves 
L Automatically r e l i eve 

excess pressure. 
2. Prevent stress, strain 

and bursting of mains. 
i. Correct mechanical con­

struction. 
4. P e r f e c t a i r and 

water, cushioning. 
5. No metal to-metal 

seats. No hammer­
ing or shocks. 

6. Angle and Glohe 
pattern. Sires 3 to 
24 in. 

STAMO/mc CO-/IK0UWS 
namxx 

"Also Made with 
Stop Starter" 
Attachment 

No Metal-to-Metal Seats, No Water Hammer 

GOLDEN-ANDERSON 
Automatic "Cushioned" Con­

trolling Altitude Valves 
These valves arc always cushioned in 

closing and opening. Thev are exten­
sively used for automatically maintain­
ing a uniform stage of water in reser­
voirs, tanks and standpipes. 

No floats or fixtures, inside or outside 
of tanks. No freezing troubles. 

The valves can be closed in three ways: 
1st—Automatically bv Water. 
2nd—By Electricity,'if desiied. 
3rd—By Hand. 

May also be arranged to automatically 
close when a break occurs in the mains. 

When necessary they may be connected 
as to "work both ways" on a single line 
of pipe. 

Made w i t h s t o p 
starter attachment 
for c e n t r i f u g a l 
pumps. 
"Every valve made 
with an absolute 
guarantee." Write 
for details. 

G O L D E N - A N D E R S O N 
Pat. Automatic Double 

Cushioned Check Valves 
L Especially adapt -

ed for Water 
Service. 

2. For High or 
Low Pressure. 

3. T h o r o u g h l y 
Cushioned. No 
c h a t t e r i n g 
h a in m e r I 11 g. 
(• sticking. 

4. Globe or Angle 
Patterns up to 
24-in. 

5. Especially adapt -
ted r»r hydrau­
lic elevator serv­
ice. 

G O L D E N - A N D E R S O N 
Pat. Automatic Cushioned 
Water Pressure Regulating 

Valves 
1. Maintain a enn-tant re­

duced pressure regard­
less of fluctuations on 
high pressure side. 

2. Perfectly Cushioned by 
water and air. No meUl-
to-metal seats. 

3. The best valve made for 
maintaining a constant 
low pressuro whore eon-
suinptlon Is continuous. 

4. Operates quickly or 
slowly as required.—No 
attention necessary. 

5. Positively no hammer­
ing or sticking. 81MS 
to 24 In. 

L Aut« 

G O L D E N - A N D E R S O N 
Pat. Automatic Cushioned 

Water Float Valves 
natlcally Maintain Uniform Water Levels 

Tanks, Standpipes. 

Sizes Vs" 
to 24". 

2. Instantly Ad-
Justed to Oper­
ate Quickly or 
Slowly. 

3. Floats Swivel to 
any Angle Host 
Sa t i s fac to ry 
Float Valves 
known. 

4. No in e t a I -1 o • 
metal Sea t s -
No Water Ham­
mer or Shock'. 

5. Cushioned by 
Water and Air. 

G O L D E N - A N D E R S O N 
Pat. Automatic Cushioned 
Steam Pressure Reducing 

Valves 
1. Maintain a constant 

reduced pressure. 
2. Thoroughly cushioned. 
3. No hammering, chat­

tering or sticking. 
4. No auxiliary valves 

or small by-passes to 
clog up. 

5. No wire drawing. 
6. Only one adjustment 

from the outside. 
7. Double extra heavy 

throughout — practi­
cally indestructible. 

Every Valve with an Absolute 
Guarantee 1 

G O L D E N - A N D E R S O N 
Patent Automatic Double 
Cushioned TrlpU Acting 
Non-Return Valves 
1. Prevent shut-downs due 

to reversal of steam flow. 
'.!. Instantly clone and Iso­

late a trailer when n tuho 
bursts. 

3. Cut off steam flow from 
every holler Instantly 
when a steam pips rup­
tures. 

i-ut 

' •4 5 0 0 ' 
Ordered by the 

Iron and Steel 
Industry 

Angle, Globe or Klbow 

4. Automatically 
boiler into line. 

G. Prevent backflow 
cold lioiler. 

0. The only valve that 
be tested in service. 

G O L D E N - A N D E R S O N 
Pat. Cushioned Electr ic 

Water Service Valves 
L Olve instant control of 

water dlHtrlbiitlon rrom 
pumping station in CMS 
of Are. 

2. Open or close by elec­
tricity f r o HI distant 
points—a.c. or d.c. cir­
cuits. Also close by 
hand. 

3. No waste of electricity. 
Current Is on only a 
few seconds. 

4. Cushioned in opening 
and closing. 

5. No w a t e r hammer, 
shock, sticking, surging 
or chattering. 

No Water Hammer or Shock 
Heaviest Valves Made 

Golden-Anderson Valve Specialty Co., 1337 Fulton Bldg., Pittsburgh, Pa 
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Ambursen Dams 
S I N C E the building of the first A M B U R S E N 

D A M at Theresa, New York, in 1903, over 
200 of these structures have been built. Diffi­

cult foundation problems have been successfully 
solved, about 100 of the total number of A M B U R ­
S E N D A M S having been constructed on soft or 
porous foundations that prohibited the construction of 
any other type of spillway. 

Repeatedly utilized by United States and foreign 
governments and municipalities and by industrial 
and public utility owners, the A M B U R S E N D A M 
offers to the Engineer safety, permanence and 
economy. 

Smd for literature, cost data, photos. 

A m b u r s e n D a m C o m p a n y , I n c . 
Alexander Building 

San Francisco 
Grand Central Terminal 

New York 
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flat nitw Poweto 
CO M P A C T , speedy 

and thoroughly de­
pendable, with a low 
operating cost and large 
capacity for its size, the 
Buckeye Utility Crane 
offers greater earning 
power per dollar of in­
vestment. ** * Quickly 
convertible without drum lag­
ging from clamshell to dragline, 
backfiller, orange-peel or crane 
serv ice , it often replaces 
heavier and more expensive, 
yet less flexible equipment. 
Compare it with any crane of 
its class—regardless of price. 
Write for interesting literature. 

T H E 
B U C K E Y E T R A C T I O N 
D I T C H E R C O M P A N Y 

F I N D L A Y , O H I O 

• 

V 
The BROWN-BEVIS C O M P A N Y A. L . Y O U N G MACHINERY CO. 

LOS A N G E L E S SAN FRANCISCO 
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nly a great pavement can 
measure up to these standards 

The pavements chosen by develop­
ers of high-class residential subdivis­
ions, where lots run from $5,000 and 
up, must measure up to the standards 
set for the properties themselves. 

These men demand "value". In a 
pavement, that means not only dura­
bility, but appearance as well. 

The widespread preference shown 
for asphaltic concrete by realtors 
throughout the Pacific West States, is 
proof, therefore, that here is a truly-
great pavement. 

Asphaltic concrete pavements not 
only enhance the beauty of any resi­
dential district, with their pleasing, 
dark surface . . . but they last! 

Scores of asphaltic concrete pave­
ments in the Pacific West States have 
given from 15 to 20 years of service, 
with little or no upkeep costs whatever. 

And they cost no more to lay than 
other hard-surface pavements,— usu­
ally a little less. Why not, therefore, 
investigate asphaltic concrete—before 
you pave? 
S T A N D A R D O I L COMPANY O F C A L I F O R N I A 

C A L O L 
A S P H A L T 

Mulork Tract. Snn l.al.rirl 
California. Pavod 
aaphaltic concrete in 1927 

f o r b e s t 
r e s u l t s 

J sphaltic C O N C R E T E 
' NON*SKID pavements 
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fflaxmumSenticeat 
VtLowest Cost 

When you find it necessary to use 
compressed air and air tools, it is 
with a feeling of assurance that you 
turn to the Gardner-Denver Company 
for your needs. Because of the high 
standard of performance that is 
"built" in all Gardner-Denver pro­
ducts, a maximum service at the 
lowest possible cost can always be 

Wfj^ depended upon. 
We will gladly furnish j £ 

Bulletins on request. 

GARDNER- DENVER COMPANY 
R O C K D R I L L D I V I S I O N 

DENVER. COLORADO 
Sain Offittt Throughout th« World 

GARDNER-DENVER 
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No Gr&de too Steep 
No Valley too Wide 
merican Steel &Wire Company 

A M E R I C A 
TRENTON-BLEICHERT 

SYSTEM cAe/ual-
T R A M W A Y S 

Dependable and economical transportation system; lowoperatingand 
maintenance costs; independent of weather conditions. No grades 
too steep; no distance too great; capacity practically unlimited. 
In addition to our standard bicable tramways, we build single 
and double reversible tramways with automatic tripping 
carriages; also for very light capacity long lines we build 
single rope systems. 
The illustration shows our Trenton-Bleichert Aerial 
Tramway built for the Atkinson, Kier Bros., Spicer 
Company and used by them in the construction 
of the Coolidge Dam at San Carlos, Arizona. 
We shall be pleased to send descriptive liter­
ature on Aerial Tramways and furnish 
estimates and layouts on request. 
Let our tramway engineers investigate 
your transportation problem. 

Locked-coil 
I Track Cables 
furnished on 

lour T r a m ­
ways. Mini-
mum wear' 
on c a b l e s 
and wheels. 

HP 

A m e r i c a n S t e e l & W i r e C o m p a n y 
Subsidiary of United States Steel Corporation 

PACIFIC COAST DISTRIBUTORS 

U n i t e d S t a t e s S t e e l P r o d u c t s C o m p a n y 
SAN FRANCISCO LOS ANGELES PORTLAND SEATTLE 
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f 
A R e a l Labor-Saver 

The unit pictured at the right is an Ingersoll-
Rand CC '45 Paving Breaker. I t is probably the 
world's best-known tool for ripping up asphalt, 
concrete, and other forms of street surfacing. 

Groups of these Paving Breakers can be seen 
any day around the streets of your city. They 
are used extensively by road contractors, engi' 
neers, and public utilities of all classes. Men who 
have made a detailed study of costs find that one 
Paving Breaker wi l l replace from 8 to 15 hand 
laborers, the actual number depending upon the 
class of work undertaken. 

For best results, operate your tools from 
Ingersoll-Rand portable air compressors. These 
units are available in 6 sizes, the largest of which 
will furnish air for eight CC/45 Paving Breakers. 

INGERSOLL-RAND COMPANY OF CAL. 
Branches or distributors in principal cities the world over 

350 Brannan Street 1460 E . Fourth Street 
San Francisco, Calif. Los Angeles, Calif. 

First Avenue, South, Seattle, Wash. 

Below: The start of a long trench job. 
The equipment consists of 3 portable 
compressors and a number of Paving 

Breakers. 

Ingersoll-Rand 
217-PC 
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Asphalt joined the walls of 
Ancient 
Babylon 

...Jf*ow it paves the 
highways of the W e s t 

ABOUT 2500 B.C. in the valley of the 
A Euphrates, there arose a mighty 
city . . . called Babylon. 

Above: Figure of a bull, 
embossed on colored, 
glazed tiles. These walls 
of Babylon have been 
preserved for nearly 
4000 years, firmly scal­
ed with moisture-proof 
asphalt. 

Its walls were built of many stones 
firmly joined together with asphalt to 
seal them from the deteriorating action 
of moisture, wind and rain. 

This asphaltic protection was unus­
ually effective. Many of the Babylon's 
walls still stand in perfect condition 
after a lapse of nearly 4000 years. 

Protects Subgrade 
Now modern engineers specify 

UNION D GRADE asphalt for west­
ern highways. They know that it effect­
ively seals the subgrade from under­
mining by water. Also, that it enjoys 
these further exclusive advantages: 

1. Low original cost. 
2. No surface buckling. 
3. Noiseless, dustless, and easily 

cleaned. 
4. Low traction resistance. 
5. Easily resurfaced and replaced. 
Communicate with Asphaltic Divi­

sion, Union Oil Company, Los Angeles, 
or the nearest Union Oil Distributing 
Station for complete details concerning 
Union D Grade "moisture proof" 
asphalt. 

U N I O N D G R A D E 
A S P H A L T 

Left: Section of asphalt 
sealed castle wall built 
about 1500 B. C. Was 
entirely intact until the 
part shown fell down 25 
years ago. 

It's moisture proof 

U N I O N O I L C O M P A N Y 



OCTOBER 25, 1929 W E S T E R N C O N S T R U C T I O N N E W S 49 

The Record 
A F T E R h a v i n g used M a r i o n Gas -E lec t r i c s for 

L \ 5 years M r . Ottesen o f J o h n O t t e s e n C o m -
jL \ . pany , I n c . , Seattle, W a s h i n g t o n , bought his 
t h i r d in M a r c h 1 9 2 8 . T h i s one fur ther conf i rmed 
his faith in Gas -Elec tr i c s so that in O c t o b e r 1928 
he bought his f o u r t h M a r i o n G a s - E l e c t r i c . T h i s 
cont inued conf idence is both a great satisfaction 
to us a n d a s o l e m n obligation u p o n us. I t is to 
you the best test imonial i n the w o r l d . 
Investigate the merits o f M a r i o n equipment , w h e n 
text you purchase excavators. A n d . . 

W h e n you think of Shovels, 
think of Marion. 

THE M A R I O N S T E A M S H O V E L C O M P A N Y 
MARION. O H I O . V. S. A . 
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This illustrates the use of X-ray photography In testing tor uniformity In Hercules delay electric 
blasting caps. The X-ray reveals, from top to bottom of each delay electric blasting cap, the lead 

wires, firing head, delay fuse (in which only the powder train shows), and the blasting cap. 

HERCULES DETONATORS ARE RELIABLE 
T H E reliability of Hercules detonators is 
' equally important to us and to our cus­

tomers. Many millions of pounds of explo­
sives depend on the reliability of Hercules 
detonators for satisfactory performance, 
and for that reason we do everything pos­
sible to protect our customers. 

That is why exhaustive attention was given 
to the basic design of Hercules blasting caps, 
electric blasting caps, and other Hercules 
firing devices, and why they are manufac­
tured with painstaking care from materials 
selected and tested with equal vigilance. 
After all that is humanly possible has been 
done to control the manufacturing process­

es, the product is subjected to a series of 
elaborate and costly tests. 

In making these tests, many branches of 
science are utilized. The X-ray looks through 
the copper shells to search out any flaw 
which previous to this scientific operation, 
could only be found by destroying the de­
tonators. Microphotography is called upon 
to tell a significant story to the explosives 
chemist. All standard tests of recognized 
value as well as special tests devised in the 
Hercules laboratories are used to insure the 
reliability of Hercules detonators. 

It is economy for you to purchase firing 
devices on which so much care is expended 
to insure success in your blasting. 

H E R C U L E S P O W D E R C O M P A N Y 
( I N C O R P O R A T E D ) 

Wilmington D e l a w a r e 
Sales Offices: A l l o n t o w n , P a . , B i r m i n g h a m , B u f f a l o , C h a » a n o o g a , C h i c a g o , D e n v e r , 

D o l o t h , H a z l e t o n . P a . , H u n t i n g t o n , W . V a . , J o p l i n . M o . , Los A n g e l e s , N e w Y o r k 

C i t y , N o r r i s t o w n , P a . , P i t t s b u r g , K a n . , P i t t s b u r g h , P a . , P o t t s v i l l e , P a . , 

S t . L o u i s , S a l t L a k e C i t y , S a n F r a n c i s c o , W i l k e s - B a r r e . 

H E R C U L E S P O W D E R C O M P A N Y 

9 5 6 K i n g S t r e e t , W i l m i n g t o n , D e l a w a r e 

G e n t l e m e n : P l e a s e s e n d m e the b o o k l e t H E R C U L E S D E T O N A T O R S d e s c r i b i n g H e r c u l e s b l a s t i n g c a p s , e l e c t r i c b l a s t i n g c a p s , w a t e r ­

p r o o f e l e c t r i c b l a s t i n g c a p s , d e l a y e l e c t r i c b l a s t i n g c a p s , a n d d e l a y e l e c t r i c i g n i t e r s . 

N a m e 

C o m p a n y A d d r e t s 
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CUE "Mud Hen" 
Diaphragm Trench 

or Bilge Pumps 

A L L S T E E L HAND H O I S T 

S E A T T L E , U . S . A . 
A GENERAL UTILITY HOIST 

Price 
$75.00 

N o Splashing of W a t e r from T o p of P u m p 

L i g h t Weight , Compact and Sturdy 

C A R R I E D I N S T O C K 

5-Ton Capacity 
Weight: 

Hoist 100 lbs. 
Handle 10 lbs. 

Dimensions: 
16 in x 17 in. 
x 13 in. high 

'"The Strongest Geared Power 
for Its Weight in the World" 

© BB BROS—27 
Cable Capacity: 

160 ft. of s/s in. Rope 
250 ft. of % in. Rope 
445 f t of y& in. Rope 

T w o Speeds 4-1 and 24-1 
Posit ive Internal B r a k e 

E R S T E D 

5 C R A N E 
B A L L B E A R I N G E D 

T H E O N L Y 
C R A N E 

w i t h 

3 H O I S T I N G A N D 
R O T A T I N G SPEEDS 

For Truck or 
Stationary Mounting 

Prices $2500 to $3800 
f. o . b . F a c t o r y 

O T H E R W I L L A M E T T E - E R S T E D P R O D U C T S 

The "Hyster," for McCormick-Deeving and Fordson Tractors. Single and 
double-drum hoists for the "Caterpillar" 2-Ton, Twenty, Thirty, and Sixty 

Tractors. Gasoline and Electric Stationary Hoists. Lumber Carriers. 

W R I T E FOR C A T A L O G 

W I L L A M E T T E - E R S T E D C O M P A N Y 
P O R T L A N D , O R E G O N 

PACIFIC COAST DISTRIBUTORS: 
SAN F R A N C I S C O , C A L I F O R N I A : 

Harron, Rickard & McCone Company 
L O S A N G E L E S , C A L I F O R N I A : 

Harron, RickaTd & McCone Company 
V A N C O U V E R , B. C : 

National Machinery Co., Ltd. 
S E A T T L E , W A S H I N G T O N : 

A. H . Cox & Co., Inc. 
S P O K A N E , W A S H I N G T O N : 

Hofius-Ferris Equipment Co. 
P O R T L A N D , O R E G O N : 

Howard-Cooper Corporation 

Harron, Rickard & McCone Co. 
"SINCE 1875 

2205 Santa Fe Avenue, Los Angeles 1600 Bryant St., San Francisco 
M i d l a n d 4 1 9 1 UNderhill 3740 
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Albuquerque, New Mexico Airport 
O w n e r -

Albuquerque Ai rc ra f t Holdings Corp. 
D. E . Oalby, Vice-President and Gen. Mgr. 
Contractor—F. B. Shufflebarger 

Winslow, Arizona Airport 
O w n e r -

Transcontinental A i r Transport 
Contractor-

New Mexico Construction Co. 

On FALITY 
A L W A Y S S T A N D S 

O U T ! 
AIRPORT owners and construction 
contractors have learned that there is 
no substitute for quality in airport 
surfacing. 

Gilmore Plastic Airport Surfacing, 
because of its superior character, 
is assuming a rightful leadership 
in its line. 

Its selection for most of the West's 
finest landing fields and now 
for such important airports as 
Albuquerque, Winslow and 
Kingman all on the great 
T. A. T. route . . . is continuing 
woof of a superiority that has 

beten apparent since airport 
buildihg first began. 

Recommendations and 
I estimates gladly given 

ou on request 

?f Gilmore Oil Compai 
2423 East 28th Street 

LOS ANGELES 

Kingman, Arizona Airport 
Owner—Transcontinental A i r / 

Transport I 
Contractor—L. H. Foster 

Specia l Asphalt ic A i r p o r t Oils 

AIRPORT SURFACING 
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ROAD OIL DISTRIBUTORS 
SPEARWELL 

The South End of Geo. French Jr's. Spearwell Oiler Going North 

We Are Road Oil Distributor Specialists 
Manufacturing a Complete Range of 

Sizes and Types for Hot, Cold and Emulsified Oils 
Write, Phone, Wire or Call for Complete Details, Prices, Etc. 

Spears-Wells Machinery Company, Inc. 
M a n u f a c t u r e r s and D i s t r i b u t o r s o f 

ROAD CONSTRUCTION AND MAINTENANCE EQUIPMENT 
1832 W. 9th Street OAKLAND HOlIiday 4100 
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IN S E W E R S 
The Quality of Permanence 

Should be Paramount 

That quality is possessed 
in the highest degree by 

VITRIFIED SALT-
GLAZED CLAY 

SEWER PIPE 
Specify Clay Pipe 
for Permanence 

G L A D D I N G M c B E A N & C O 
S A N F R A N C I S C O 

P O R T L A N D 
L O S A N G E L E S 

S P O K A N E 

O A K L A N D 

S E A T T L E 
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A Mouthful at Every Bite 
and always digging f o r more! 

The Type "M" Owen sinks its teeth 
and lips deep into practically any 
kind of material, closes quickly and 
brings up a capacity load. It's a 
100 percent efficient excavator and 
the narrow model can't be beat for 
trench work. Contractors like 
these Sturdy Owen "M's" for gen­
eral purpose equipment because 
they do a "bigger day's work." 
That's guaranteed. Send for the 
Type " M " Folder or for a complete 
catalog. 

THE OWEN BUCKET COMPAIS 
6018 Breakwater Avenue 

Cleveland, Ohio 
R. B. Slick, Oakland, Calif. 

Rrottn-Bevls Co., Los Angeles, Calif. 
Balzer Machinery Co., Portland, Ore. 
H. J . Armstrong Co., Seattle. Wash. 

m 
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60-ton Diesel 
The Plymouth Line of Gasoline 
and Diesel Locomotives is com­
plete from 2 to 60 ton sizes. 
Write for special bulletins and 
illustrated literature. 

CO A S T R O C K A N D G R A V E L C O M P A N Y , 
San Francisco, California, is now added to 

our list of hundreds of companies which report a 
50 per cent saving in their haulage cost through 
the use of Plymouths over their former methods. 

The two 20-ton Plymouth Gasoline Locomotives 
shipped to their Oroville, California, plant in June 
and August. 1927. have a real eight hour day's 
work to do—each hauling 1200 net tons. 7200 feet, 
in four 12 yard cars. 

They have made a careful check on the gasoline 
consumption and their report to our San Francisco 
representative, Garfield & Company, on March 
29, 1929, states it averages only 24.72 gallons for 
each locomotive per day. 

IV hen you pay the price of Plymouths for Locomotives 
you deserve Plymouth quality. 

P L Y M O U T H L O C O M O T I V E W O R K S 
P L Y M O U T H , O H I O 

H A R R Y C. C O L L I N S 
2411 East 26th Street 

L O S A N G E L E S 

G A R F I E L D & C O M P A N Y 
Hearst Building 
S A N F R A N C I S C O 

Gasoline and Diesel Locomotives 
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Conveying Denny*Hill to the Sea on 
Link-Belt Anti-Friction Belt Conveyors 

LAUNO 

The journey begins with the mate­
rial being loaded by shovel onto the 
field conveyors, shown in illustra­
tion No. I . These deliver to the 
receiving end of elevated belt con­
veyor shown in illustration No. 2, 
which conveys the material 2,850 
ft. to scows in Elliott Bay, at the 
rate of 600 cu. yds. an hour. Illus­
tration No. 3 shows the carrying 
run of Timken equipped Link-Belt 
Anti-Friction Belt Conveyor seen in 
illustration No. 2. 

A F T E R making a careful study of modern hand-
ling methods, W . B. Barkhuff, Seattle's Chief 

Engineer, in conference with Link-Belt Engineers, 
selected belt conveyors to move the 5,000,000 cu. yds. 
of earth from Denny-Hill Regrade Project No. 2. 

The contract was awarded to Geo. Nelson & Co., 
who are using Link-Belt Anti-Friction Belt Con­
veyors. The conveyor sections are 1,360 ft., 920 ft., 
and 600 ft., and the field conveyors 200 ft. 

This belt conveyor system handles the material at 
a reasonable cost, eliminates wear and tear on city 
streets by trucks, and interference with traffic. The 
conveyors are practically noiseless. Night and day 
they convey the material, never stopping, never 
speeding, never slowing. 

Experienced Link-Belt engineers are always ready 
to help you solve your handling problems. 

Send for Belt Conveyor Data Book No. 615. 

L I N K - B E L T C O M P A N Y 
Leading Manufacturers of Elevating. Conveying;, and Power Transmission Chains and Machinery 

C H I C A G O , 300 W . Pershing Road I N D I A N A P O L I S , 200 S . Belmont Avenue P H I L A D E L P H I A , 2045 W . Hunting Park Avenue 

L I N K - B E L T M E E S E A G O T T F R I E D C O M P A N Y 
San Francisco. 19th and Harrison Sts. Los Angeles. 361 S. Anderson St. Seattle, 820 First Ave., S. Portland. Ore.. 67 Front St. Oakland, 526 Third St. 

L I N K 
AMITMFRIOTI®! IT (§®NlWirif®l 
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in te 

T R I D E N T 
ever-renewable 
Unit Parts-
means real 

geabiltty 

M E T E R CASING 
1898 

UNIT PARTS 
1929 

A n old casing—plus nciv improved unit parts—and your "old" Trident 
is better than the day you installed it! These new unit parts include the 
modern oil-enclosed gear tram, and heat proof, renewable rubber bush­
ings in the register. Only Neptune-Built meters give you this phenome­
nal inter changeability—these ever-renewable years of sustained accuracy 
in water revenue production. 

NEPTUNE METER COMPANY 
THOMSON METER CORPORATION 

50 East 42nd Street, New York City 
PACIFIC COAST BRANCHES: 

San Francisco: Portland: 
320 Market Street 474 Glisan Street 

Los Angeles: 
701 East Third Street 

Pioneers in 
Meter Progress 

Yesterday 
TODAY 
Tomorrow 

LAMBERT METERS ARE ALSO INTERCHANGEABLE 
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California Section, American Water Works Association 
Capping the climax to nine years of rapid growth and marked achievements, 
the California Section of the American Water Works Association acquired a nation­
wide recognition in June, ]{)2H, as hosts during the national convention in San 
Francisco. The tenth animal convention of the California Section promises to excel 
the 1927 record convention at San Jose. No more attractive or fitting place for this 

convention could have been selected than Del Monte. 

Some A. W. W. A.'s in the Limelight 

\ Y . W . T T r m . B U T 
Office Engineer, Los 
Angelc.i Department 
of Water and Power, 
and Secretary-Treat-
urcr of California 

Section. 

J. R. B A R K E R 
Pacific Coast Manager, 
Neptune Meter Co., 
and Chairman of Ex­
hibits Committee. Cali­

fornia Section. 

J O H N BURT 
Manager, Marin Mu­
nicipal Water District, 
and President of Cali­

fornia Section. 

Cn.\s . S. O L M S T E D 
Superintendent, \h ;i-
terey County Water 
Works, and I'i c e-
President of Califor­

nia Section. 

GEO. W. PRACY 
Superintendent, City Distri­
bution, Spring Valley Water 
Co., San Francisco, and 
Chairman. Reception Com­

mittee, California Section. 

A L E X A N D E R B E I . I . 
Pacific Coast Matuutcr. 
Wallace & Tiernan 
Co., Inc., and Choir-
man, Entertainment 
Committee, California 

Section. 
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We believe that every department of municipal gov­
ernment should stand on its own financial legs, just 
as every department of a big industry must show a 

profit and not be supported by the 
The Rising Cost rest of the industry. This is especi-
of Pure Water ally true of municipal water w orks. 

Some earn an apparent profit on a 
low rate to the consumer; and frequently this 'profit* 
is diverted to other departments. This is of course 
wrong, for, when extensions and improvements must 
be made, it becomes necessary to resort to a bond 
issue. 

The result is that the public does not understand 
why water costs forty cents a thousand gallons in 
some cities—Oakland and San Francisco for in­
stance—and only ten cents in some other communities. 

As a matter of fact, bringing water to a city from 
a mountain supply two hundred miles away costs 
money; and, when the cost of filtration, distribution, 
ehlorination, and sometimes softening, is added, cheap 
water is out of the question. 

The East Bay Municipal Utility District and the 
San Francisco water department are each faced with 
heavy bonded indebtedness, and the task of delivering 
pure, clear, sparkling, soft water—the public is each 
year getting more fastidious—and, it remains to be 
seen how much and how soon this high rate to the 
consumer can be reduced. 

Thirty years ago in the far west and California 
especially, the farmer and many of the municipalities 
depended on the old hydraulic miner for his estimate 

as to the probable spring and 
Pre-Estimating summer run-off from the snow-

Snow-Fall Run-Off pack in the mountains. This 
estimate or guess was based 

merely on years of observation and was in terms of 
good, fair, or poor. 

When hydroelectric utility companies and irrigation 
districts began to build storage reservoirs, they soon 
realized the necessity for accurately determining the 
run-off from snowfall. Several of the states are now 
cooperating in these snow surveys, the methods used 
and results obtained being interestingly outlined by 
1 larlowe M. Stafford in his article on 'Cooperative 
Snow Surveys in California', published elsewhere in 
this issue. 

The second annual meeting of the California Sewage 
Works Association, held in conjunction with the 
thirty-first annual convention of the League of Cali­

fornia Municipalities at Oakland, October 
C.S.W.A. 7 to 11, firmly established this organization 

as the leading factor in the campaign to 
secure state-wide recognition of sewage purification 
and disposal as one of the most important functions 
of municipal government. The C.S.W.A. meeting 
started with a 200-mile inspection trip of sewage treat­
ment works of varied types in five communities; 
eighty making the trip in forty automobiles. The fol­
lowing two days were devoted to discussions of papers 
presented on various phases of sewage treatment dis­
posal, together with two luncheon-inspection trips to 

a concrete pipe and a vitrified clay pipe plant. The 
registration at the convention was one hundred. The 
November 10th issue will contain a review of this 
second annual meeting. 

These C.S.W.A. meetings have demonstrated their 
value as a school of education for the sewage works 
operator, and it is to be hoped that within another two 
years every municipality will send its personnel to 
these meetings. The directors of the C.S.W.A. have 
several innovations in mind which should make these 
gatherings more worthwhile. 

At the meeting a member suggested that some less 
'odious' term be devised as a substitute for 'sewage 
purification' or 'sewage disposal'. I t would seem to 
us preferable to educate the public to a better appre­
ciation of, and respect for, this necessary function of 
municipal improvement. 

One equipment manufacturer has adopted the slogan 
that 'the only safe water is a sterilized water*. This 
seems well brought out by the recent typhoid epidemic 

at Ogden, Utah, where the 
Typhoid Prevention failure to chlorinate a mixed 

water supply is the evident 
cause of several fatalities. On page 549 of this issue 
an acocunt of that epidemic is given. The repeated 
refusal of local governmental authorities to act 
promptly and effectively in curbing a menace, first 
realized in the summer of 1928, is shown in the review 
of the Ogden situation. 

In the 1928 Water Works issue of June 10, Carl Wil ­
son discussed the 'Control of Algal Growth in Water 
Storage Reservoirs', and we urged, editorially, that 

the states and other agencies 
Water Purification should appropriate sufficient funds 

Research for extended research into this 
little known branch of water puri­

fication. In this issue Carl Wilson describes a case of 
Crenothrix growth contradictory to accepted theories 
regarding this species of the algal family. 

Although most industries today recognize research 
as an important adjunct to their business, it is difficult 
to convince the municipal, state, and federal authori­
ties that research is an economic function of govern­
ment. 

For several centuries during the height of the 
Roman and Greek empires bathing pools were legion, 
though it is doubtful that the masses had the oppor­

tunity to use them, and swimming 
Swimming Pools or races were certainly not a feat­

ure. Then, for centuries, bathing 
apparently was 'taboo.' 

Although bathing and swimming have been much 
indulged in during the past century, it is only within 
the past ten years that we have witnessed a wave of 
enthusiasm for swimming. Municipal and private 
swimming pools in California and the far west have 
become so numerous that it is impossible to secure 
a complete list of recent installations. The three new 
swimming pools at Stanford University, and their 
equipment, are described elsewhere in this issue. 
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Cooperative Snow Surveys in California 
By HARLOWE M . STAFFORD* 

Hydraulic Enyincer, Division of Wafer Resources, Stale 
Department of Public Works, Sacramento 
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Through appropriation by the 1929 Legislature oi 
$30,000 for 1929-1931 biennium, the state of California, 
acting through its Department of Public Works, 
Division of Water Resources, has definitely entered 
the field of snow surveying. In so doing, California 
follows the action of neighboring states where such 
work has heretofore been in progress: in Nevada, be­
ginning in a small way as early as 1909; in Utah, 
beginning in 1923; and in Oregon, beginning in 1928. 
This is not, however, the first work of such character 
to be done by the state of California. Beginning about 
1918, Major Norboe, then chief assistant state engi­
neer, effected an informal cooperation with Nevada for 
surveys at a few stations, and this cooperative effort 
was continued until about 1923 when California with­
drew because further funds for the work were not 
then available. During this period, the cooperative 
snow surveys were conducted in the Yuba, Tahoe, 
Truckee, Carson, and Walker basins, and at crest sta­
tions of the American and Mokelumne river basins. 

Within the past two years there has appeared a 
growing demand that California re-enter the snow 
survey work, and in response to this, the California 
Economic Research Council and the California Irriga­
tion Districts Association were successful in securing 
the appropriation at the last Legislative session which 
enabled the work to be started. 

The purpose of a state-wide snow survey and the 
objects to be attained are self evident. The power 
companies and a few of the irrigation districts have 
recognized the value of knowing from snow surveys 
in the early spring what to expect as runoff from the 
snow in the period from April to July or August. 
These agencies have, therefore, been doing snow sur­
vey work in California for some time, varying from 
thirteen years for the South Yuba surveys of the 
Pacific Gas & Electric Co. to one or two years' work-
recently started by irrigation districts on the Middle 
Yuba, Merced, and South Kings rivers. To regulate 
storage properly, the power company or the irrigation 
district must know to a fair certainty what the runoff 
to its reservoir will be when snow melting commences, 
and, if possible of estimate, what the monthly distribu­
tion of that runoff will be. Where, as is now the case 
in California, storage in one stream basin has been 
developed by both irrigation and power interests for 
a coordinated use of the water, an accurate estimate 
of snow runoff becomes doubly important. Beyond 
this, conditions have now developed where the power 
system of one stream basin is interconnected with the 
systems of other basins and a considerable portion of 
the power from the interconnected system may be 
used for irrigation pumping throughout the valleys. 

'Associate Member, American Society of Civil Engineers. 

In this case, regulation recpiires not only a knowledge 
of the runoff to be expected for a single basin, but for 
a group of basins. And, looking into the not distant 
future, under the consummation of plans for a state­
wide coordinated use of water, now the subject of in­
tensive administrative and legislative investigation 
and planning, a single great reservoir or group of res­
ervoirs on one stream may be required to coordinate 
as many as seven apparently conflicting uses of water. 
Such uses are: irrigation, power, flood control, munici­
pal, navigation, salinity control, and hydraulic mining. 
In the intricate regulation that will be here required, 
the value and necessity of runoff forecasts as derived 
from snow surveys and meteorological observations 
can hardly be questioned. The benefits to be derived 
from an adequate system of state-wide snow surveys 
and runoff predictions are not confined to the imme­
diate practical or local uses by power companies, irri­
gation districts, municipal districts, and other agencies 
in the administration of their projects. The broader 
necessity is for such information to guide the use of 
water from year to year, over large areas such as the 
entire length of the Sacramento, the San Joaquin, and 
the Kings rivers. 

The purpose of the California snow survey is not to 
supplant the work that is now being done by individual 
agencies but rather to cooperate with these agencies; 
to correlate, standardize, and expand the present work 
and, as funds permit, to so extend the surveys that 

High S i e r r a Snowfield W i t h Ideal Locat ion for Snow Course 

annual forecasts of runoff for all of the major stream 
basins of the Sierra Nevada may be possible. 

Investigation was made of the methods used and 
results obtained in snow surveying by the agencies 
that have been doing this work in California and in 
other states. It was found that in nearly every case 
the surveys, when carefully conducted, had proved of 
practical value and that reliable forecasts of runoff 
were possible. 

As to the methods of snow surveying, the one most 
successful and most widely used is that pioneered and 
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developed by J . E . Church, of the University of 
Nevada. The Nevada cooperative survey has been 
using this method for many years and with more or 
less modification it has been adopted by the states of 
Oregon and Utah, by agencies in the state of Wash­
ington, and in California by the Pacific Gas & Electric 
Co., the Nevada Irrigation District, the Merced Irr i ­
gation District, the Tulare Lake Water Storage Dis­
trict, the Southern Sierras Power Co., the San Joaquin 
Light & Power Corp., and the city of Los Angeles. 

Broadly, snow surveys may be grouped into two 
classes. One, under which for a given area an actual 
volumetric determination of the snow and its water 
content is made and the other under which for a given 
area, the percentage of snow cover and water content 
as related to a normal, or as related to the snow of 
other seasons, is determined. The first method may 
be possible and practicable for a small basin but mani­
festly for large stream basins and such a great terri­
tory as that of the Sierra Nevada it is not feasible. 
The second, or percentage method, is that developed 
by Church and the one which the state of California 
proposes to use in its work. Briefly, the procedure 
under the percentage method comprises the determina­
tion of the water content of the snow cover at properly 
selected 'snow courses' in each basin or region by-
means of suitable sampling apparatus and from the 
data obtained, the determination of the percentage re­
lationship of the seasonal snow cover of that basin to 

Observ ing Snow Depth by Means of Sample T u b e 

its normal; under the assumption that such percentage 
is indicative of a corresponding percentage which the 
coming seasonal runoff in the stream below bears to 
its normal. 

The percentage method relies upon the fact that the 
large storms which furnish the bulk of the winter snow 
are comparatively uniform in intensity over consider­
able areas and it is therefore possible to select a few 
snow survey courses distributed over characteristic 
parts of a stream basin, the averaged data from which 
will furnish a close index of the seasonal percentage 
of snow cover for the entire basin. 

The selection of snow courses properly to represent 
each basin requires considerable care and, after a year 
or two, it may be necessary to change or to substitute 
for some of the first selections finally to obtain suitable 
and representative courses. In general, the site of a 

snow course must be one where the snow will lie uni­
formly and where ground irregularities are a minimum. 
Usually a sheltered flat or meadow furnishes the best 
location. I t should be of sufficient size that a fairly 
long 'major' course, and possibly a 'minor' course at 
approximately right angles, may be laid out. With 
courses 500 ft. long, or less, the measurements of snow 
depth and water content are made at 25-ft. intervals. 
With longer courses, the interval may be 50 or 100 ft. 
Each course is accurately located at the angle points 
and ends by suitable markers placed above maximum 
snow depth so that on each survey the measurements 

3 V 

I 
J . E . C h u r c h Under P a c k on Mt. Rose, North of L a k e T a h o e 

will be taken at identical points, as determined by tape 
measurements from the same initial point. 

The essential equipment in the determination of 
snow depth and water content at points along the 
courses, comprises a light, jointed steel sampling tube 
equipped with a serrated annular cutting bit, and a 
scale. The tubes are made up in 5-ft. sections for 
convenience in transportation. Narrow slots cut in 
the walls of the tubing provide windows through 
which to observe the column of snow within, and 
through which to insert a tool for cleaning out the 
snow. The outside of the tubes is graduated to read 
in inches. The scale may be supported on the ski staff 
and, when a core of snow has been obtained with the 
tube, the tube and snow are weighed together by plac­
ing the tube in the supporting cradle suspended from 
the scale. Previously, the scale pointer is set to zero 
with the empty tube only in the cradle, so that when 
the core is weighed the scale shows only the weight of 
snow. 

The various agencies doing snow survey work are 
using many modifications of the sampling equipment 
as above described but there is a certain standard 
equipment as developed by Church and the Nevada 
cooperative survey known as the 'Mount Rose Snow 
Sampler' which is manufactured and listed by some 
instrument makers. In the California work, the Mount 
Rose sampler has been adopted with minor modifica­
tions. The cutting edge on the tube of this sampler 
has a diameter of exactly 1.5 in., and the spring scales 
with light aluminum case are so calibrated that, with 
this diameter of cutting edge, the weight of core is 
given directly in inches of water. 

The work done by the Pacific Gas & Electric Co. in 
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the South Yuba river basin in cooperation with the 
Nevada snow survey furnishes a good illustration of 
the methods and procedure in snow surveying selected 
as 'Standard' for the state work. In this basin the 
'snow courses' are as follows: 

Elevation Number of 
Location ft. Courses 

Lake Spaulding 4800 1 
Cisco 5700 2 
Lake Fordyce 6500 1 
Furnace Flat 6600 2 
Saw Mill Flat 7000 2 
Lake Sterling 7000 1 
Summit 7019 3 
Red Mountain 7200 1 
Meadow Lake 7200 1 

The main survey is made about April first of each 
year in an endeavor to select the time when the great­
est percentage of the seasonal snowfall will have oc­
curred, and yet before the spring melting has com­
menced. I f considerable snow falls after the date of 
the survey, then a supplemental survey, made about 
the first of May, may be necessary. By using the snow 
sampler as described, the average water content for 
each snow course and for each location is determined. 
In obtaining the average water content for the entire 
basin, it has been found best to group the courses in 
accordance with elevation, making a segregation to 
crest, intermediate, and low elevations. The average 
water content for each group is then weighted by the 
area of the watershed lying between the elevations of 
that group and the weighted averages are then used 
to determine the average for the entire basin. By this 
method, proper account is taken of the effect of early 
melting in the lower elevations. W ith a long-time 
record of surveys the normal for the individual courses 
and for the basin is developed, and the water content 
as obtained for each year may be expressed as a per­
centage of that normal. At the beginning of surveys 
in a given basin, it may only be possible to express the 
results of one year as a percentage of those of the pre­
vious years of record. If , however, there is available 
a long-time record of the stream flow at a station re­
flecting the runoff of the basin surveyed, a normal for 
the snow survey can be tentatively assigned by refer­
ence to the runoff normal. For example, the average 
water content for a basin is found to be 37 inches for 
two years of record. For these two years the average 
runoff is found to be 78% of its normal. The normal 
for the snow cover will then be taken provisionally at 

37 
0 78' ° r ^ i n c n e s -

The results of the April 1st snow survey are used to 
estimate the April to July, or April to August, sea­
sonal runoff. With the addition of supplementary sur­
veys at key stations once a month, both prior and sub­
sequent to April 1 and with supplementary information 
as to rainfall, temperatures, condition of the soil as to 
whether saturated or dry, etc., it should be possible to 
develop not only close estimates of the total runoff to 
be expected, but maxima, minima, and monthly distri­
bution data as well. 

The following data, furnished by the Pacific Gas & 
Electric Co., show runoff forecasted from snow sur-

veys as compared with the actual runoff in the South 
Y u b a basin w o r k : South Yuba Basin 

Run-Off Acre-Kcet 
Seasonal Period of By By Percentage 

Year Forecast Forecast Measurement Variation 
1921-22 May 1-Aug. 31 332.234 312,659 + 6.1 
1922-23 Apr. 1-July 31 217.795 248,100 —12.3 
1923-24 Apr. 1-July 31 69,165 73,030 — 5.2 
1924-25 Apr. 1-July 31 200.608 219.590 — 8.5 
1925-26 Apr. 1-July 31 161,693 138,800 + 16.5 
1926-27 Apr. 1-July 31 331,164 319,994 + 5.2 

As to the program for the work as now being devel­
oped, the scope includes the correlation and standardi­
zation of all work being done by present agencies and 
as great an extension to the unsurveyed territory as 
may be possible with the funds available. As a work­
ing basis, a skeleton selection of crest, intermediate, 
and low-level snow courses for each major stream 
basin in the Sierra Nevada has been adopted. This 
follows quite closely an outline for a comprehensive 
snow survey of the Sierra Nevada as submitted to the 
California state engineer by Church in 1923. The fill-
ing-in of the skeleton will be accomplished by cooper­
ating with the present agencies for standardization of 
their work in partial basins, and by endeavoring to 
develop additional cooperation such that each basin 
will be adequately surveyed. With the funds avail­
able, the state itself cannot develop an organization to 
make the actual surveys. I t can furnish the standard 
equipment and forms and provide the necessary super­
vision to coordinate all work. I t can also share to 
some extent in the costs of the surveys, the construc-

Snow Sampl ing T u b e wi th Core of S n o w Being We ighed to Deter ­
mine W a t e r Content . Sca les A r e Supported on Sk i Staff 

tion of shelter cabins, and their stocking with provi­
sions, bedding, and other supplies. The personnel and 
detail arrangements for, and conduct of, the surveys 
can be economically handled only through cooperative 
arrangements with the agencies most interested in a 
particular stream basin. 

In the contacts that have been made to date with the 
agencies now doing snow survey work, the earnest 
desire to cooperate and the expressed willingness to 
make such changes as may be necessary to conform to 
'standard practice', have been most gratifying. As an 
example of the cooperative arrangements, the agency 
may have been taking only scattered single-point snow 
depth observations over a certain portion of a stream 
basin. The state now asks that this work be expanded 
by including certain snow courses where the water 
content will be measured, and selects the courses. 
With little additional work, it may also be feasible to 
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C A L I F O R N I A C O O P E R A T I V E SNOW S U R V E Y S 
Location of Snow Courses, Proposed, Established, or Now Surveyed, Cooperating Agencies, Etc. 

Snow Survey Courses 
( C ) Crest course; romaii type, proposed; italics. 

just established; S M A L L CAPS, now surveyed 
Stream Basin ( K ) Key course where surveys will he or are 

now made once a month 
p ; t 'Cedar Pass 6 5 0 0 , 'Eagle Peak 7 5 0 0 , *Adin Mts. 

6 5 0 0 , Lassen Peak ( K ) , Crater Peak, Grizzly 
Peak 

McCloud Mt. Shasta ( K ) , Black Pox Mt., Mt. Hoffman 
I'ooer Sacramento Mt. Shasta ( K ) . China Mountain 
f a t h e r lessen Peak ( C ) ( K ) , Grizzly Mt. ( C ) , Table 

Mt., Bucks Mt., Camnicl Peak, Onion Valley, 
Gold I-ake 

North Fork liarkness Flat 6 5 0 0 , North Fork 5 0 0 0 , Warner 
Cr. 5 0 0 0 , Mt. Stover 5 8 0 0 , Chester Flat 4 0 0 0 , 
Humbug Ridge 5 0 0 0 , Mt. Dyer 8 0 0 0 , Susan-
ville Summit 5 5 0 0 , Clear Cr. Meadow 6 5 0 0 , 
MM Creek Flat 5 8 0 0 , Haskins Flat 5 3 0 0 ( K ) 

Y„ba Gold Lake Ridge ( C ) , ' W E B E R P K . (C) 8 0 0 0 , 
tSuMMiT ( C ) 7 0 1 9 ( K ) , L a Porte ( K ) 

North and B O W M A N L A K E 5 6 3 0 , E N G L I S H M T . 7 1 0 0 , F I N D -
Middle Forks L E Y P K . 6 5 0 0 , Jackson Meadows 6 2 0 0 , Hay-

press Valley 6 8 0 0 . 
South Fork L A K E S P A U L D I N G 4 8 0 0 , Cisco 5 7 0 0 , L A K E F O R -

D Y C E 6 5 0 0 ( K ) , F U R N A C E F L A T 6 6 0 0 , S A W ­
M I L L F L A T 7 0 0 0 , L A K E S T E R L I N G 7 0 0 0 , R E D 
M O U N T A I N 7 2 0 0 , M E A D O W L A K E 7 2 0 0 . 

T i m h i ' S U M M I T ( C ) 7 0 1 9 ( K ) , T R U C K E E 5 8 0 0 , B O C A 
5600 , C R Y S T A L P E A K ( C ) 7 7 0 0 , M T . R O S E ( C ) 
10.000 ( K ) , B I G M E A D O W 8 7 0 0 

Tihoc M T . R O S E ( C ) 1 0 , 0 0 0 ( K ) , M A R L E T T E L A K E 
8 0 0 0 , D A G C E T T S P A S S 7 5 0 0 , F R E E L P E A K 8 3 0 0 , 
Myers 5 4 0 0 , L A K E L U C I L E ( C ) 8 7 0 0 . R U B I ­
CON P E A K ( C ) 8 0 0 0 , W A R D C R . 7 0 0 0 , T A H O E 
C I T Y 6 2 0 0 

\merican 'Sixmile Valley 6 0 0 0 , ' C i s c o ( C ) 5 7 0 0 , ' S U M ­
M I T ( C ) 7 0 1 9 ( K ) , Duncan Peak, I W A R D 
C R E E K ( C ) 7 0 0 0 . Gerle, 1"LAKE L U C I L E ( C ) 
8 7 0 0 , Union Valley, 'Carson Pass ( C ) 8 6 0 0 , 
' S I L V E R L A K E 7300 ( K ) 

Carson ' W I L L I A M S 7 7 0 0 , ' B U R N S I D E L A K E 8 3 0 0 . "Gro-
vers Springs 6 2 0 0 , I B L U E L A K E S ( C j 8 1 0 0 
( K ) 

Mokelumne ' B L U E L A K E S ( C ) 8 1 0 0 ( K ) . tLcck Spring, Pa-
cific Valley 7 6 0 0 , J B K A R V A L L E Y R I D G E 6 7 0 0 

Stmislaus 'Kennedy Meadows ( C ) 7 6 0 0 , TSOXORA P A S S ( C ) 
9 2 0 0 , 'Relief Dam 7 3 0 0 , tPacific Valley 7 6 0 0 , 
Eagle Meadows, Bloods, {Duck Lake, $ Clover 
Meadow, 'Niagara Flat 6 5 0 0 ( K ) , 'Straw­
berry Lake 5 7 0 0 ( K ) 

W*alker SONORA P A S S ( C ) 9 2 0 0 , P I C K L E MEADOW 7 2 0 0 , 
P I C K L E - L E A V I T T B U N C H 7 0 0 0 , L E A V I T T M E A D O W 
7200 . W I L L O W F L A T 8 3 0 0 , Buckeye Hot 
Springs 6 9 0 0 , B U C K E Y E C R E E K 8 0 0 0 , B U C K ­
E Y E F O R K S 8 5 0 0 , C E N T E R M T . ( C ) 9 3 0 0 

Tuolumne ' C E N T E R M T . ( C ) 9 3 0 0 , ^Strawberry Lake 5 7 0 0 
( K ) , J D A N A M E A D O W S ( C ) 9 7 0 0 , J T I O C A 
PASS l C ) 9 9 0 0 ( K ) , §Dorothy Lake ( C ) . 
SBcnson I.akc, JWilmcr Lake, §Mcrcur Peak 
7800, \Lyle Fork 9 0 0 0 , iTuolumne Meadows 
8 5 0 0 , iWhite Wolf 8 0 0 0 . iTuolumne Pass 
( C ) 9 8 0 0 . SLaurel Lake, {Gin Flat 

Merced ' G i n Flat, 'White Wolf 8 0 0 0 , Snow Flat 8 7 0 0 
( K ) , Lake Tenaya 8 1 0 0 , Tuolumne Pass ( C ) 
9 8 0 0 , Isberg Pass ( C ) 10 ,000 , Merced Lake 
72QQ,Peregoy Meadow 7 1 0 0 , Moraine Meadows 

Mono T I O G A P A S S ( C ) 9 9 0 0 ( K ) , R H I N E D O L L A R L A K E 
9 5 0 0 , S A D D L E B A G S L A K E 1 0 , 0 0 0 , S Y L V E S T E R 
MEADOWS 7 5 0 0 , D A V I S L A K E 1 0 , 0 0 0 , G E M 
L A K E 9 2 0 0 , S I L V E R L A K I 7 3 0 0 , G R A N T L A K E 
7200 

San Toaquin 'Thousand Island Lake ( C ) 10 ,000 , Msberg Pass 
( C ) 10 .000 . tRed Meadows 7 7 0 0 . %Mono 
Creek-Pioneer Basin ( C ) 11 ,000 , 'Humphrey 
Basin ( C ) 1 1 , 0 0 0 , JFlorence Lake ( K ) . 
{Huntington Lake, {Kaiser Pass, ^Burnt 
Corral Meadow ( C ) 9 7 0 0 . ^Chilkoot Lake 
7 5 0 0 , Jackass Meadow, Hoffman Meadow, 
Wlackcap Basin ( C ) 10 ,500 . J M A M M O T H 
P A S S ( C ) 9 5 0 0 ( K ) , ' D A R W I N C R E E K ( C ) 
11 ,000 ( K ) 

Owens M A M M O T H N O . 1 ( C ) 9 5 0 0 ( K ) , M A M M O T H 
Mammoth Creek No. 2 8 3 0 0 , M I N A R E T S N O . 1 9 0 0 0 , M I N A R E T S 

N O . 2 8 3 0 0 
Rock Creek R O C K C R E E K N O . 1 10 .000 , R O C K C R E E K N O . 2 

9 0 5 0 , R O C K C R E E K N O . 3 8 7 0 0 
Bishop Creek D A R W I N G R E E K ( C ) 11 .000 ( K ) L A M A R C K C R . 

10 ,500 , B L U E L A K E 10 .300 . S A W M I L L 10 ,200 , 
N O R T H L A K E 9 5 0 0 , S O U T H F O R K 9 0 0 0 , B I S H O P 
P A R K 8 5 0 0 

Big Pine Creek B I G P I N E C R E E K 1 0 , 0 0 0 ( K ) , B I G P I N E C R E E K 
9 8 0 0 , B i c P I N E C R . 9 7 0 0 

Cottonwood Creek COTTONWOOD C R E E K ( C ) 11 ,100 ( K ) , C O T T O N ­
WOOD C R E E K 10,600 

Kings Statum Meadow 8 3 0 0 , Cliff Camp 6 3 0 0 ( K ) , 
North Fork Woodchuck 9 0 0 0 , Beard Meadow 9 7 0 0 , Black­

cap Basin ( C ) 10 ,500 . Post Corral 8 3 0 0 . Long 
Meadow 8 4 0 0 , Burnt Corral Meadow ( C ) 
9 7 0 0 , Sand Meadow 8 1 0 0 ( K ) , Helms Meadoiv 
8 5 0 0 , Swamp Meadoiv 9 0 0 0 , Dinkey 5 6 0 0 , 
Bear Ridge 7 2 0 0 , Fred Meadow 7000" 

Middle and 'Dusy Lake ( C ) 11 ,000 , Woods I.akc ( C ) . Bull-
South Forks frog Lake ( C ) . f Moraine Meadow 8 4 0 0 . 

•fRowell Mcadmv 9 2 0 0 , ^ Horse Corral Meadow 
7 6 0 0 , tKennedy Meadow 7 6 0 0 , Wig Meadow 
7 6 6 0 , tGeneral Grant Park 6 6 6 0 ( K ) 

Kawcah "Big Meadow 7 6 6 0 , J . C). I'ass, Lorn-pine Meadow, 
Redwood Meadow, Mineral King ( K ) , Hock-
ett Meadows, Giant Forest ( K ) , Columbine 
Lake ( C ) 

Kern Sand Meadows ( C ) , Columbine Lake ( C ) , Mo­
raine Lake, 'Rock Creek-Army Pass, Wet 
Meadows, Whitney Meadows ( K ) . tGrcy 
Meadow 6 2 0 0 , f Lloyd Meadows 5 5 0 0 , fLotUf 
Meadow 8 5 0 0 , i Rams haw Meadows 8 7 0 0 , 
t G w a Vieja Meadows 8 5 0 0 , \Beach Meadows 
7 8 0 0 , Wonache Meadows 8 0 0 0 ( K ) . fWindy 
Springs 6 2 0 0 , iPaloma Meadows 8 5 0 0 . \Big 
Meadow 7 8 0 0 , fCannell Meadow 7 5 0 0 

Cooperating Agency 

Great Western Power Co. 

'Nevada Cooperative Surveys 
tPac. Gas & Elec. Co. and Nev. Coop. Sur. 

Nevada Irrigation District 

Pacific Gas & Elec. Co. and Nevada Coop­
erative Surveys 

•Pacific Gas & Elec. Co. and N.C.S . 
Nevada Cooperative Surveys 

Nevada Cooperative Surveys 

•Pacific Gas & Elec. Co. 
tNevada Cooperative Surveys 

'Nevada Cooperative Surveys 
tPacific Gas & Elec. Co. and N . C . S . 

'Pacific Gas & Elec. Co. 
tPacific Gas & Elec. Co. 

•Pacific Gas & Elec. Co. 
tNevada Cooperative Surveys and N . C . S . 
{Proposed cooperation with Utica Mining Co. 

Nevada Cooperative Surveys 

'Nevada Cooperative Surveys 
tPacific Gas & Elec. Co. 
J Southern Sierras Power Co. 
§Yosemite Park Service, Modesto, Turlock 

and Waterford I r r . Dist., and City of 
San Francisco 

Yosemite National Park and Merced Irr i ­
gation District 

Southern Sierras Power Co. 

"Southern Sierras Power Co. 
tYoscmite Nat'l Park and Merced I . D . 
tCity of Los Angeles 
{Proposed cooperation with Southern Calif. 

Edison Co. 
flSan Joaquin Light & Power Corp. 

City of Los Angeles 

City of Los Angeles 

Southern Sierras Power Co. 

City of Los Angeles 

City of Los Angeles 

San Joaquin Light &• Power Corp. 

'Southern Sierras Power Co. 
tGeneral Grant and Sequoia National Park 

Service, Tulare Lake Water Storage 
Dist., and Fresno office, U . S. Weather 
Bureau 

'Tulare Lake Water Storage Dist., Sequoia 
and General Grant National Park Serv­
ice, and Fresno office, U . S. Weather 
Bureau 

'City of Los Angeles 
tProposcd cooperation of Kern County Land 

& Water Co., Miller & Lux , Buena 
Vista Water Storage Dist., Southern 
California Edison Co., and Empire De­
velopment Co. 

Remarks 

'Surveys to be made by I . M. Ingerson, in 
charge of Division of Water Resources, 
Pit River Investigation 

Courses around Almanor and Bucks Creek 
developments 

Jackson Meadows and Haypress Valley 
are courses added for state 

These courses have been surveyed for 
many years 

Courses surveyed for many years 

Courses surveyed for many years 

Recent cooperation with P.G.St E .Co. for 
Carson Pass and Silver Lake courses 

i'Leek Spring course close to divide between 
Cosumnes and Mokelumne. Pacific Val­
ley course non-cooperative 

{Pacific Valley course is in Mokelumne 
Basin but close to Stanislaus divide. 
Non-cooperative course 

These courses have been served for a num­
ber of years 

tOn divide between Stanislaus and Tuol­
umne 

:|Ilas been surveyed for a number of years 

'Close to divide between Tuolumne and 
Merced Basins 

These courses have been surveyed for a 
number of years. A l l courses except 
D a v i s Lake are surveyed monthly from 

Jan. 1 

'Course added by S.S.Power Co. for state 
(Course to be added by City of L . A . for 

state 
Burnt Corral Meadow and Blackcap Basin 

are in North Kings Basin but close to 
San Joaquin divide 

Darwin Creek is in Bishop drainage but 
close to San Joaquin divide 

Courses surveyed since 1 9 2 6 

Courses surveyed since 1 9 2 6 

( ."times surveyed for a number of years 

Courses surveyed since 1 9 2 6 

Courses surveyed since 1 9 2 6 

Single-i>oint observations have been taken 
in past years but courses just estab­
lished 

'Course added by S.S.Power Co. for state 
("Single-point observations in past years, but 

courses just established 

'In south Kings Basin but very close to 
Kawcah divide 

"Proposed extension over Army Pass from 
Cottonwood Lakes course of city of Los 
Angeles 

Some observations at Windy Springs and 
Monache Meadows in previous years 

file:///merican
file:///Lyle
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ex tend the s u r v e y route to inc lude a m u c h needed 
course j u s t over the cres t and i n another wa t e r shed . 
T h i s m a y o n l y requi re the cons t ruc t ion and s tock ing 
of an addi t iona l shel ter cab in . B y coopera t ive agree­
ment , then , the state can f u r n i s h the equipment and 
f o r m s and pay f o r the addi t iona l costs of the s u r v e y 
due to the es tab l i shment of s n o w courses and to the 
addi t iona l course outside the s t r eam bas in . 

T h e a c c o m p a n y i n g table g ive s the da ta fo r the 
m a j o r s t ream bas ins as to the s n o w courses proposed, 
es tabl ished, or now being s u r v e y e d ; s h o w s the cooper­
a t i ng agenc i e s ; and o the rwise indica tes the progress 
of the s tate 's w o r k to date. 

I n the ex tens ion of w o r k to fill i n the gaps and sup­
plement the present s u r v e y s , the p rob lems are not 
s imple . W here the snow-cover r u n o f f r e la t ion is con­
f ined to the upper bas ins and h igh a l t i tudes , the p h y s i ­
ca l d i f f i cu l t i e s a re considerable , but those a t tendant 
upon the in te rpre ta t ion of data and a n a l y s i s a re com­
para t ive ly s l igh t . C o m i n g to the l o w e r e levat ions , 
however , and a t t empt ing to forecas t r u n o f f at foo th i l l 
and v a l l e y points , the zone of ea r ly m e l t i n g s n o w and 
prec ip i ta t ion as r a i n is encountered, and the d i f f i cu l t i e s 
increase. T h e s n o w su rvey m u s t be def in i te ly t ied in 
w i t h the m a n y prec ip i ta t ion s ta t ions of the U . S . 
W e a t h e r B u r e a u at the lower e leva t ions , i f proper fore­
casts for the l o w e r points a re to be made. T h e state 
a lso w i l l supplement the U . S . W e a t h e r B u r e a u s t a ­
t ions b y i n s t a l l i n g prec ip i ta t ion s ta t ions at m a n y 
places i n , and ad jacen t to, the N a t i o n a l F o r e s t s w h e r e 
there are pe rmanen t res idents . 

T h e r e are m a n y m o d i f y i n g fac tors w h i c h m u s t be 
taken in to account in fo recas t ing the runof f at a cer-

Observers on a 'Crest' Course at 11,100-ft. Elevation 

t a in point and f r o m a g iven snow cover . T h e t empera ­
tures pr ior to and d u r i n g the s n o w f a l l per iod as w e l l 
as d u r i n g the r u n o f f per iod are an impor t an t consider­
a t ion . W i n d ve loc i ty and d i rec t ion , evapora t ion , 
h u m i d i t y , and so i l condi t ions are other f a c t o r s no t to 
be neglected. T o prov ide i n f o r m a t i o n as to such f a c ­
tors , it i s p lanned to es tabl ish ce r ta in ' k e y ' s ta t ions f o r 
the observa t ion of f a i r l y complete meteoro log ica l data , 
and , i n addi t ion , a number of t he rmographs a t s t ra te­
g ic points . 

T h e p lans ca l l for one complete s u r v e y at a l l courses 
about A p r i l 1 of each year , f o r the prepara t ion of the 
m a i n fo recas t bu l l e t i n as of about tha t date. A t se­
lected s ta t ions , howeve r , the s u r v e y w i l l be conducted 
m o n t h l y o r at f r equen t i n t e rva l s so as to f u r n i s h data 
for supp lemen ta ry forecas ts pr ior and subsequent to 
the m a i n forecas t . O b v i o u s l y , f o r some t ime , def ini te 

forecas ts w i l l be possible on ly f o r those bas ins or par­
t i a l bas ins w h e r e the da ta f r o m s u r v e y s conducted 
p rev ious to the present t ime are ava i l ab le for purposes 
of compar i son . E x c e p t for such locat ions, therefore , 
and u n t i l ' n o r m a l s ' or data fo r y e a r l y compar i sons are 
developed, the bu l l e t ins can supp ly only the ac tua l 
measurements of the s u r v e y s . H o w e v e r , w i t h an u n ­
broken con t inua t ion of the w o r k for a per iod of y e a r s , 
it appears reasonable to an t ic ipa te va luab le forecas ts , 
no t a lone of the to ta l seasona l runof f but of the 
mon th ly or per iodic d i s t r i bu t ion of runof f . 

T h e C a l i f o r n i a coopera t ive s n o w s u r v e y is an a c t i v ­
i ty c o m i n g under H a r o l d C o n k l i n g , deputy i n charge 
of w a t e r r i gh t s of the D i v i s i o n of W a t e r Resou rces , 
D e p a r t m e n t of P u b l i c W o r k s . B . B . Meek is d i rec tor 
of the depar tment and E d w a r d H y a t t is chief of the 
d iv i s i on and state engineer . I a m d i r e c t i n g the w o r k 
and Spencer M . M u n s o n has immedia te charge as m y 
ass i s tan t . 

S A N G A B R I E L D A M 

C o n s t r u c t i o n of the S a n G a b r i e l dam for the L o s 
A n g e l e s C o u n t y F l o o d C o n t r o l D i s t r i c t w a s stopped 
on Oc tobe r 15, pend ing f u r t h e r exp lo ra t ion of the 
foundat ion rock . T h i s ac t ion w a s t aken by the board 
of coun ty supe rv i so r s on recommenda t ion of E . C o u r t 
E a t o n , chief engineer , and f o l l o w i n g a report of i n v e s ­
t iga t ion b y L o u i s C . H i l l and A . J . W i l e y , c o n s u l t i n g 
engineers , and R o b e r t T . H i l l and C . F . T o l m a n , con­
s u l t i n g geologis ts . 

A s u m m a r y of findings and recommenda t ions f r o m 
the report f o l l o w s : 

F i n d i n g s — ( 1 ) s t resses in the d a m and founda t ion 
are e x t r e m e l y h i g h and c a l l for the best of rock f o u n ­
d a t i o n s ; ( 2 ) the d ior i te rock, of w h i c h the founda t ion 
is composed, w h e n not c rushed by f a u l t i n g or w e a k ­
ened by w e a t h e r i n g w o u l d f o r m a sui table f o u n d a t i o n ; 
( 3 ) the east abu tment is s a t i s f a c t o r y ; ( 4 ) e x c a v a t i o n 
on the w e s t abu tment has not reached a n y sound u n -
wea thered rock , and exp lo ra t ion tunne ls and s h a f t s 
indica te that sound rock w i l l not be reached at r ea ­
sonable depth, i f at a l l ; ( 5 ) the faul t -zone passes 
under or near the proposed d o w n s t r e a m toe and nea r ly 
para l le l to the a x i s ( t h i s is a mos t dangerous condi­
t ion, espec ia l ly w h e n possible f u t u r e movemen t a long 
the f au l t l ine is admi t t ed ) ; ( 6 ) a safe dam of the pro­
posed height cannot be bui l t at th i s si te. 

R e c o m m e n d a t i o n s — ( 1 ) tha t exp lo ra t ion be con­
t inued to de termine the a rea of r o c k outside of the 
faul t -zone and a lso the height of dam w h i c h can be 
cons t ruc ted w i t h sa fe ty at the f o r k s si te ( t h i s es t i ­
mated m a x i m u m height is 250 f t . ) ; ( 2 ) that i m m e ­
diate s u r v e y s be made of s i tes i n the upper por t ions 
of the wa te r shed to de termine the f ea s ib i l i t y and cost 
of a series of l o w dams f u l l y to cont ro l and conserve 
the flood w a t e r s of S a n G a b r i e l r i ve r . A reconnais ­
sance g ives encouragement that such si tes ex i s t . 

E a t o n w i l l cont inue the exp lo ra t ion and s tudies dur­
i n g the nex t 60 days , by w h i c h t ime the L o s A n g e l e s 
C o u n t y F l o o d C o n t r o l D i s t r i c t can def in i te ly deter­
mine a s a t i s f a c t o r y so lu t ion of the problem. 

F i s h e r , R o s s , M a c D o n a l d & K a h n , I n c . , are the con­
t rac tors , and have e x c a v a t e d over 700.000 cu .yd . of 
m a t e r i a l f r o m the abu tment s . 
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Bacterial Examination of California Water Supplies 
B y C . G . G I L L E S P I E * 

Chief, Bureau of Sanitary Engineering, California State 
Department of Public Health 
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U n t i l 1920 one could count on the fingers of a s ing le 
hand the w a t e r w o r k s in C a l i f o r n i a w h i c h depended on 
other than the Sta te B o a r d of H e a l t h fo r bac te r io log i ­
ca l a n a l y s i s of their w a t e r suppl ies . I n 1923 the 
s h r i n k a g e of support compel led d i scon t inuance of 
rou t ine a n a l y s e s by the B o a r d . E a c h w a t e r depart­
ment w a s thereupon urged to a r range to cont inue th i s 
measure of operat ion con t ro l th rough a l abora to ry 
w i t h i n , or c lose ly ava i l ab le to, i t s depar tment . A re­
cent s u r v e y of the ex ten t to w h i c h that group of sup­
pl ies most sub jec t to con tamina t ion prob lems has ' ca r ­
r ied on ' , s h o w s that not on ly h a v e they done so, bu t as 
an average, and l e a v i n g out L o s A n g e l e s , they n o w 
handle ten t imes as m a n y w a t e r samples as the s tate 
l abora to ry could handle f o r them at the height of the 
w o r k . F e w of the w a t e r depar tments h a v i n g su r f ace 
w a t e r suppl ies have let l abora to ry con t ro l lapse. 

T h e labora tor ies of the P u b l i c S e r v i c e D e p a r t m e n t 
of L o s A n g e l e s , of w h i c h C a r l W i l s o n is director , n o w 
a n a l y z e bac t e r i a l l y about 13,000 samples of w a t e r per 
yea r , aga ins t 72 by the s tate w h e n i t w a s m a k i n g 
a n a l y s e s of the c i t y suppl ies . 

O f the group su rveyed , 5 1 % have the l abora to ry 
w i t h i n the depar tment , 1 3 % depend on the loca l heal th 
depar tment , and 18% send the samples to a p r iva t e 
l abora to ry . I n the las t case, the amoun t of w o r k done 
i s meagre . T h e s u r v e y does not ex t end to the w a t e r 
a n a l y s i s a c t i v i t i e s of the v a r i o u s other c i t y and county 
hea l th depar tments , whose w o r k reaches into thou­
sands of w a t e r ana lyses each yea r . 

S u c h has been the r e su l t of s tate p ioneer ing in the 
field of w a t e r supply e x a m i n a t i o n i n C a l f o r i n i a . I n 
1915, w h e n the S ta te B o a r d of H e a l t h es tab l i shed a 
l abora to ry f o r the purpose of i t s new B u r e a u of S a n i ­
t a r y E n g i n e e r i n g , i t took ac tua l c o a x i n g to get wa te r 
w o r k s m e n to send in a f ew samples . B u t they soon 
f o u n d that the reports a ided them i n the i r w o r k . I t 
to ld t h e m i f the i r operat ions w e r e on the r i g h t t r a c k 
f o r a sa fe r wa te r , and it enabled them to a n s w e r the 
f ea r s of consumers . I t is sa fe to s ay that these w a t e r 
w o r k s w i l l never cease the i r loca l l abora to ry con t ro l . 
I n fac t , the l i s t w i l l l engthen w i t h the y e a r s . 

T h e mos t c o m m o n test made by these labora tor ies 
is that fo r the col i-aerogenes g roup as an ind ica t ion of 
the presence of sewage , a n i m a l or h u m a n . None of 
the labora tor ies stop at the ' p r e sumpt ive tes t ' fo r these 
o rgan i sms , bu t c a r r y the test th rough to conf i rma t ion 
on endo m e d i u m or eosine me thy lene blue agar . 

T h e labora tor ies of the P a c i f i c G a s & E l e c t r i c Co . , 
and a f e w others , do not m a k e the B . col i test, but do 
m a k e agar counts before and a f t e r ch lo r ina t ion , de­
pending on a h i g h percentage reduct ion f o r the conc lu ­
s ion that the w a t e r is safe . 

N e a r l y a l l the depar tments w h i c h reported u s i n g 
ch lo r ine s ay tha t they m a k e f r e e ch lor ine tes ts also. 

B a c t e r i a l tests alone, howeve r , do not t e l l the w h o l e 
s to ry . I t i s one of the mos t c o m m o n of m i s i m p r e s -

* Member, American Society of Civil Engineers. 

s ions tha t the l abora to ry m a n can test a w a t e r and 
te l l a l l about i t . I n bac te r i a l a n a l y s e s p a r t i c u l a r l y , 
there is m u c h er ror in s a m p l i n g . A l s o , so i l o r g a n i s m s 
and a n i m a l m a n u r e confuse the resu l t . A nega t ive re­
su l t in one sample i s of f a r more impor tance t h a n a 
pos i t ive on another sample f r o m the same wa te r , be­
cause the la t ter is p robab ly poor s a m p l i n g . B u t , t a k e n 
w i t h the field i n f o r m a t i o n , the bac te r i a l a n a l y s i s g ive s 
the w a t e r super in tendent an unde r s t and ing of the s a n i ­
t a r y condi t ion of h is w a t e r w o r k s w h i c h he can get i n 
no other w a y . 

Comparison of Amount of Bacterial Control of 60 Water 
Supplies by (a) State Department of Public Health 

and (b) Local Laboratories Which Succeeded It 
(a) By 
Slate in (b) By local laboratory 
highest Yearly samples 
year. Total 

B. Coli B. Coli bacterial Year 
tests tests count began 

0 48 48 1929 
0 0 156 1925 

17 0 156 1925 
1 144 144 1927 
5 72 72 1927 

18 (None since May, 1928) 
28 0 0 
54 104 104 1929 
2 72 72 1927 

52 0 156 1925 
0 24 24 1926 
8 35 35 1925 

70 48 48 1929 
101 48 48 1928 
48 110 110 1918 

0 0 0 

Town Company 
Avakm Santa Catalina 

Is.Water Dept.-
Amador City P.G. & E.Co 
Auburn P.G. & E.Co 
Bakersficld Cal.W.Ser.Co 
Belvedere Cal.W.Ser.Co 
Benicia Bcnicia W. Co 
Brawley City 
Calexico City 
Chico Cal.W.Ser.Co 
Colfax P.G. & E.Co 
Corona City...— 
Dixon Cal.W.Ser.Co 
El Centro City 
Escondido K.Mut. Water Co.. 
Eureka City 
Firebaugh City-
Fresno Cal.W.Ser.Co 
Glendale City...-
Hanford Cal.W.Ser.Co 
Hemct City 
High Grove E . Riverside W.Co .. 
lone „P.G. & E.Co 
Jamestown P.G. & E.Co 
Lincoln _.„City... 
Livcrmorc Cal.W.Ser.Co 
Loomis -P.G. & E.Co 
Los Banos City „ 
Marin Mini. W. Di.sl...Marin Mun.W.Dist -
Merced Falls Yosemite Lbr.Co 
Monterey Co. W. W. Monterey Co.W.W.... 

2 
71 
0 

42 
0 
1 

12 
48 
13 
28 
52 
82 
50 
54 

National City Sweetwater W.Co 43 
Newcastle P.G. & E.Co 14 
Orovillc Cal. W.Scr.Co...... 39 
Pasadena City 0 
Pctaluma Cal.W.Ser.Co 55 
Pittsburg City 45 
Port Costa Sys Cal.W.Ser.Co _. 50 
Redding Cal.W.Ser.Co 50 
Rcdlands City 0 
Redondo Beach Cal.W.Ser.Co 1 
Roseville Pub.Util.Calif.Corp 25 
Sacramento City.. - _ 38 
San Bernardino City „ _ 0 
San Diego City 46 
San Jose San Jose W.W 49 
Santa Barbara City _ 3 
Santa Cruz City 54 
Santa Praia .Santa Paula W.W 40 
Scotia Pacific Lbr.Co 29 
Somen P.G. & E.Co so 
South Pasadena City 0 
Stockton Cal.W.Ser.Co 5 
Sutter Creek P.G. & E.Co 1 
Vallejo _ City 62 
Visalia Cal.W.Ser.Co 2 
Vista Vista Irrig.Dist 2 
Watsonville City _ 53 
Willows Cal.W.Ser.Co 1 

216 
500 
72 
0 
0 
0 
0 
0 

156 
0 
0 

350 
0 
0 

150 
0 

312 
935 
624 

0 
2,500 

312 
400 

72 
24 

1,500 
130 

2.000 
500 
400 
60 

200 
0 
0 

364 
72 
0 

52 
72 
48 
0 

72 
Los Angeles City _ 72 13,000± 
San Francisco Spring Valley W.Co.... 273 324 

216 1927 
0 1922 

72 1928 
0 
0 

156 1925 
156 1925 

0 
156 1925 
156 1925 

0 
350 1923 

0 
0 

150 1<M8 
156 1925 
312 1927 
935 1913 
624 1928 

0 
2.500 1927 

312 1925 
400 1927 

72 1927 
24 1927 

1.500 1924 
130 1920 

2,000 1915 
500 1915 
400 J p r i o r 401) { 1 9 2 3 

60 1926 
200 1928 
100 1918 
312 1925 

0 1924 
72 1925 

156 1925 
52 
72 1927 
48 1927 

110 1923 
72 1925 

324 1923 

Totals „ _ 1,961 26,122 14,028 
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East Bay Municipal Utility District 
Construction and Operation Methods 

B y L o u i s L . F A H K K I . I . 

Superintendent of Construction and operation 

T h e c i t ies of O a k l a n d , B e r k e l e y . A l a m e d a , P i e d ­
mont , R i c h m o n d , E m e r y v i l l e , S a n L e a n d r o , E l C e r r i t o , 
and A l b a n y , w i t h their cont iguous suburbs , are oper­
ated and ma in ta ined f r o m headquar te r s at T w e n t y -
second and A d e l i n e st., O a k l a n d . T h e s e quar ters , 
k n o w n as the 'Corpora t ion Y a r d " , house the off ices of 
G . A . H u n t e r , w h o has charge of a l l b u i l d i n g con­
s t ruc t ion and main tenance of s t r u c t u r e s ; L . J . T r a v e r , 
master mechan ic in charge of p u m p i n g p l a n t s ; J . S. 
S tevens , y a r d super intendent in charge of garage, 
mach ine shops, meter shop, and the d i s t r i bu t ion of 

M e t e r s — A l l meters i n use are the proper ty of the 
E a s t B a y M u n i c i p a l U t i l i t y D i s t r i c t and are m a i n ­
ta ined by the cons t ruc t ion and operat ion depar tment 
as f a r as possible w i thou t r e m o v i n g them f r o m serv ice . 
M e t e r s t ha t are bad ly damaged in t e rna l ly or have 
ceased to reg is te r p roper ly are r emoved and sent to 
the meter shop for a genera l ove rhau l i ng . A f t e r over ­
hau l ing , the meters are set at zero before be ing aga in 
placed in se rv ice . A l l minor repa i rs , such as defaced 
dials , broken glasses , r epack ing , l e ak ing cases or 
spindles , are made w h i l e the meter is in se rv ice . A l l 

CORPORATION Y A R D , O A K L A N D , C A L I F O R N I A , OF E A S T BAY MUNICIPAL U T I L I T Y D I S T R I C T 

m a t e r i a l and suppl ies used over the ent i re s y s t e m ; 
and the off ice of the super in tendent of cons t ruc t ion 
and operat ion. H e r e an adequate off ice force, as w e l l 
as a field force of 400 men , are employed on cons t ruc ­
t ion and main tenance w o r k in the ent i re loca l s y s t e m , 
w i t h the except ion of R i c h m o n d . A t R i c h m o n d there 
is a s m a l l ma in tenance c rew, w h i c h , however , repor ts 
to headquar te rs . 

T h e loca l s y s t e m ( c o n s i s t i n g of proper t ies purchased 
f r o m the f o r m e r E a s t B a y W a t e r C o . ) has 1403* mi le s 
of t r a n s m i s s i o n and d i s t r ibu t ion ma ins , r a n g i n g in 
size f r o m 2-in to 54 - in . : 138.980 ac t ive se rv ices ; 128.729 
act ive m e t e r s : and 4775* fire h y d r a n t s . 

•Figures as of Jan. 1, 1929. 

c lean ing of large meters is done wi thou t r e m o v i n g 
them, f o r u s u a l l y the la rger meter suppl ies a f ac to ry 
or an i n d u s t r y w h e r e m u c h in t e r rup t ion to the se rv ice 
is of v i t a l impor tance . N o charge is made f o r meter 
i n s t a l l a t i on for bona fide se rv ice w i t h i n the conf ines 
of the d i s t r i c t . W h i l e the fo'm. meter i n s t a l l a t i on pre­
dominates , m a n y la rger s izes both fo r fire s p r i n k l e r 
s y s t e m s and f o r domest ic use a re in se rv ice . O r d i ­
n a r i l y , the s ize depends en t i r e ly upon the needs of the 
consumer and the necessary app rova l of the D i s t r i c t ' s 
management , w i t h considera t ion g iven the v a r i o u s 
s ized ma in s i n the pa r t i cu la r area . D u e to the f a c t 
that w e have a so-cal led ' s t and-by ' charge, depending 
upon the s ize of the meter , m a n y cus tomers are prone 
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to meter unders i ze ra ther t h a n o v e r s i z e ; a condi t ion 
that r a r e l y ex i s t s i n other c i t ies . T h i s has a tendency 
to m a k e it disagreeable fo r the d i s t r ibu t ion depart­
ment . A l l s m a l l size meters are ins ta l l ed in concrete 
boxes w i t h concrete covers , and the la rger types i n 
r e in fo rced concrete s t ruc tu res bu i l t by our o w n forces . 
Cond i t i ons pe rmi t t ing , meters are ins ta l led at the curb 
l ine, and a l l meters 2 i n . and over are equipped w i t h 
a fish t rap . 

S e r v i c e s are ins ta l led w i t h o u t cost to the c o n s u m e r ; 
9 5 % of the ins t a l l a t ions have a -}i-m. m a i n tap, ^ j - i n . 

4 

3 

• 

Meter Stock Room, Corporation Yard. Oakland. Over 90% of 
Meters Used Are 'Trident' 

copper j o in t s , and the regula t ion -)4-in. ga lvan ized - i ron 
se rv ice pipe w i t h a fa-'m. cu rb cock. O t h e r s izes and 
types are used, depending upon the consumer ' s re­
qu i rements , so i l condi t ions and, in recent yea r s , tJlB 
k i n d of pavement . 

W h e r e corros ion due to soi l condi t ions is pro 
nounced, and w h e r e pe rmanen t type pavemen t is be­
ing ins ta l led , a sa t i s f ac to ry ins t a l l a t ion has been found 
by u s ing 1%-W:. cas t - i ron pipe w i t h a 1-in. tap at the 
m a i n ; the se rv ice u s u a l l y r e a c h i n g t w o or more meters . 
T h i s type of se rv ice is p a r t i c u l a r l y free f r o m so i l cor­
ros ion, and , by u s ing an insu la ted j o i n t at the m a i n , 
cement j o in t s , and an insu l t ed curb cock, is p rac t i ­
c a l l y f ree f r o m e lec t ro lys i s . T h e same type has been 
used e x t e n s i v e l y under new pavements in. cer ta in 
loca l i t ies so as to preclude a n y d i s tu rbance of the 
pavement fo r f u t u r e b u i l d i n g improvemen t s . 

P r a c t i c a l l y a l l se rv ice connect ions , regard less of s ize , 
are made under pressure , cas t - i ron m a i n s be ing dr i l l ed 
and tapped, and sheet steel ma in s h a v i n g connect ions 
soldered on f o r the smal le r s izes , and the la rger s izes 
e lec t r ic welded . W e have m a n y 12-in., and even la rger 
se rv ices , tha t have been made under pressure , w h e r e 
condi t ions w o u l d not h a v e permi t ted c l o s i n g down 
for d r y taps . 

S e r v i c e s a re insu la ted where possible, both at the 
m a i n and at the meter. O n the sma l l e r s ize se rv ices , 

l iber t u b i n g is used, r e p l a c i n g the c o m m o n y2 b y j ^ - i n . 
bush ing used be tween the r egu l a t i on -H$-in. meter 
coup l ing and the %-'m. m a i n cock, and Y\ b y J/2-in. 
t ub ing be tween the copper m a i n connec t ion and the 
r egu la t ion se rv ice pipe. Spec i a l i n su la t ed flanges are 
used on a l l l a rger s izes . T h e s e are gene ra l ly ins ta l led 
as close to the meter as is p r ac t i ca l . 

I n recent yea r s , the prac t ice of r e p a i r i n g se rv i ces 
has been en t i r e ly e l imina ted . W hen a se rv ice beg ins 
to leak, i t has been found adv isab le en t i r e ly to renew 
it. T h i s prac t ice appl ies in mos t cases w h e r e new 
pavement is be ing ins ta l led , or in the older sec t ions 
of the c i t ies w h e r e m a c a d a m is be ing replaced w i t h a 
more permanent type of pavement . 

F i r e H y d r a n t s — A l l f i re h y d r a n t s se rved are d i s t r i c t 
proper ty , w i t h the except ion of those of the c i t y of 
O a k l a n d w h e r e the h y d r a n t s are o w n e d and . in part , 
ma in ta ined by the fire depar tment . V a r i o u s types and 

(Upper) Lowering Cast-Iron Water Main Under Pressure as Street 
Grade Is Cut Down. (Lower) Welding Steel Pipe to Fit 

Curved Trench in Berkeley 

s izes of h y d r a n t s are used both in the d i f f e r e n t m u n i c i ­
pal i t ies and i n the s e v e r a l incorpora ted fire d i s t r i c t s in 
un incorpora ted t e r r i t o ry . T h e m a j o r i t y of h y d r a n t s 
have 6- in . in le ts , w h i l e a f e w in the older d i s t r i c t s 
have 4 - i n . ; none, h o w e v e r , be ing s m a l l e r than 4- in . 
A l l h y d r a n t s a re i n s t a l l ed w i t h an independent shut-
off v a l v e . F i r e depar tment o f f i c i a l s have u s u a l l y des ig­
nated the loca t ion , make , and s ize of h y d r a n t des i red . 
Consequen t ly , w h i l e the E a s t B a y c i t ies are p r ac t i c a l l y 
one c o m m u n i t y , w e have a mu l t i t ude of v a r i o u s m a k e s 
and s izes of hyd ran t s , and an e x t r e m e l y ser ious con ­
d i t ion c o n f r o n t s the fire depar tments when outs ide 
ass i s tance i s necessa ry . T h i s because O a k l a n d . A l a ­
meda, S a n L e a n d r o . and E m e r y v i l l e use one s ize 
s teamer col lec t ion , P i e d m o n t another s ize , and s t i l l 
another s ize is used in B e r k e l e y and the C o n t r a C o s t a 
coun ty c o m m u n i t i e s . W h e r e there a re 2]/2-'m. s t and­
a r d out le ts , R i c h m o n d , E l C e r r i t o , and the S a n P a b l o 
fire d i s t r i c t i n s i s t on ' N a t i o n a l threads ' , and the re-
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m a i n i n g c i t ies use the P a c i f i c Coas t type. D u r i n g the 
B e r k e l e y conf lagra t ion in September , 1923. these con­
di t ions w e r e apparent when outside fire equipment 
sent to B e r k e l e y ' s ass is tance, in m a n y cases w a s un ­
able to use B e r k e l e y type s teamers . T h e same condi­
t ions ex i s t ed recent ly in a d i sas t rous fire i n M a r i n 
county . 

H y d r a n t s a re r egu l a r l y inspected by the d i f ferent 
f i re depar tments and any necessary repa i rs inl ine 
d ia te ly made b y the d i s t r i c t . 

D i s t r i b u t i o n M a i n s — T h e past pract ice of u s i n g cast-
i ron pipe gene ra l l y up to 12-in. d iam. . ami r ive ted sheet 

Welding Sections of 30-in. Steel Pipe, Gunite Covered 

steel , and more recen t ly we lded sheet steel for the 
larger s izes , w i l l be abandoned to a ce r ta in extent 
and more cas t - i ron used. W h i l e the first cost w i l l u n ­
doubtedly be greater , the u l t imate s a v i n g w i l l be 
enormous , cons ide r ing the l a s t i n g qua l i t i es of cas t -
i r o n and also the sa lvage va lue w h e n necessary to 
abandon e x i s t i n g m a i n s and replace them w i t h large 
s izes as the g r o w t h of the communi t i e s cont inues. Be-
cause of present-day t r a f f i c condi t ions , m a i n s are i n ­
s ta l led as close to the curb- l ine as c i r cums tances w i l l 
pe rmi t , w i t h 3 or 4 f t . of cover . 

P i p e J o i n t s — C e m e n t i s used a lmos t e x c l u s i v e l y as 
a jo in t filler, both on cas t - i ron and sheet steel p ipe ; 
lead, leadi te , and lead hydro t i t e be ing p r ac t i c a l l y e l im­
inated, except fo r emergency repa i r w o r k and we t con­
nect ions w h e r e cement w o u l d not have the 24 to 48 
hours requ i red f o r a proper 'set ' . N e a t por t land 
cement , w i t h about 10% w a t e r by vo lume, f u r n i s h e s 
a more subs t an t i a l jo in t than any other ma te r i a l . I t 
is not o n l y l ower i n cost, bu t is f r ee f r o m s w e a t i n g 
or l eaks regardless of pressure , heavy t r a f f i c over 
street , o r r o l l i n g t renches over pipe or subgrade for 
n e w pavements . I t i s not on ly super ior in these re­
spects, but as a p reven t ive aga ins t e l ec t ro lys i s it has 
proved a decided success both in our cons t ruc t ion and 
by other u t i l i t i e s throughout the coun t ry . 

P r a c t i c a l l y a l l m a i n s ins ta l l ed by th i s d i s t r i c t are 
protected e v e r y 160 f t . w i t h some type of insu la ted 
jo in t , cement be ing used e x c l u s i v e l y for cas t - i ron and 
sheet- i ron ma ins , and specia l flanged un ions w i t h the 
va r ious s izes of wrough t - i r on pipe. T h e s e flanges a re 
bolted together w i t h a fiber gaske t be tween the faces 

and a specia l fiber t u b i n g a round the body of the bolt , 
and a fiber w a s h e r under the bol t head as w e l l as 
under the nut . T h i s same type of insu la t ion is used 
on a l l meters 2 i n . and over . 

W e l d i n g , both e lec t r ic and oxy-ace ty lene , has been 
used e x c l u s i v e l y f o r sheet steel i n s t a l l a t ion for the past 
ten y e a r s and has been an ent i re success. 1 do not re­
ca l l a s ing le f a i lu re on welded l ines f r o m fau l ty w e l d ­
ing , th is undoubtedly be ing due to our method of em­
p l o y i n g welders . In s t ead of h i r i n g we lde r s and put­
t i n g them to w o r k , w e u s u a l l y first put them to w o r k 
and a f t e r w a r d h i re t hem. 

G a t e V a l v e s — P r o b a b l y e v e r y type of gate v a l v e 
ever m a n u f a c t u r e d is represented in th i s s y s t e m , and 
occas iona l ly w e find v a l v e s that d e f y any c l a s s i f i ca t ion . 
L e f t - h a n d e d opera t ing gate v a l v e s have been used ex­
c l u s i v e l y in recent y e a r s ; but m a n y of the older gate 
v a l v e s of a l l s izes and k i n d s are r ight -handed, m a k i n g 
opera t ing and emergency condi t ions ra ther d i f f i cu l t , 
p a r t i c u l a r l y in the d o w n t o w n d is t r i c t where the d i s ­
t r i b u t i n g m a i n s cons is t of three d is t inc t old wa te r s y s ­
tems, n a m e l y : C o n t r a C o s t a W a t e r Co . , ( ) a k l a n d 
W a t e r Co. , and the U n i o n W a t e r C o . ; a l l in te rcon­
nected i n m a n y places. A l l gate v a l v e s a re ins ta l l ed 
at street in te rsec t ions , care be ing exerc i sed to set the 

6L. 

Encasing 37' z - ln . Riveted Steel Supply Main (40 Years Old. on East 
14th St.. Oakland) Under Pressure, by Welding on a 

Jacket of a 8-' n - Steel Plates 

gate v a l v e e x a c t l y opposite the proper ty l ine of the 
in te r sec t ing street. P r a c t i c a l l y a l l gate v a l v e s are 
s t r a igh t opera t ing , m o s t l y w i t h o u t bypasses . A l l up­
r ight ope ra t ing gate v a l v e s , as w e l l as cu rb cocks , 
are covered w i t h cas t - i ron covers , and a l l geared 
gate v a l v e s are covered by r e in fo rced concrete s t ruc ­
tures, a l l o w i n g c learance fo r a n y necessary repa i r s . 
A l l of the gate v a l v e s are m a n u a l l y operated. 

P r a c t i c a l l y a l l gate v a l v e s in the d o w n t o w n d is ­
t r i c t s are inspected and operated y e a r l y ; o thers , espe-
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d a i l y large gate v a l v e s on t r ansmis s ion l ines , a re used 
f r equen t ly e i ther f o r connect ions of some sor t or re­
pa i rs ; consequen t ly , the i r genera l condi t ion i s good. 
No r egu la r gate men are employed . 

A l l shu t -downs of m a i n s or d i s t r i c t s of a n y conse­
quence are superv i sed b y P . J . H o r a n , ass i s tan t super­
intendent , w h o devotes p r a c t i c a l l y his ent i re t ime to 
w o r k of th i s na ture . M o s t shu t -downs of a n y conse­
quence fo r new ins ta l l a t ions , a f f e c t i n g large areas or 

Laying 12-ln. 'Ward Joint' Cast-Iron Pipe Main Across Alameda 
Estuary Between Oakland and Alameda 

the so-cal led bus iness d i s t r i c t s , are made d u r i n g the 
n ight . L a r g e areas are never shut off d u r i n g the day , 
except i n cases of emergency . S m a l l e r d i s t r i c t s m a y 
be w i t h o u t wa te r for shor t periods d u r i n g the day, 
but on ly a f t e r the consumers have rece ived a w r i t t e n 
notice a reasonable t ime i n advance . F i r e depar tments 
are a l w a y s no t i f ied w h e n h y d r a n t s are out of se rv ice 
ei ther fo r o r d i n a r y shu t -downs or w h e n emergencies 
ar ise , necess i t a t ing the c los ing d o w n of a n y part of the 

cons t ruc t ion c r ew finish i t s w o r k before a p a v i n g c r e w 
i s s t a r t i n g to r e su r face , a n d w h i l e pub l i c sen t iment 
enters cons iderab ly , the a c t u a l s a v i n g i n cost a m o u n t s 
to m a n y thousands of do l l a r s y e a r l y . O u r paving-
equipment cons i s t s of 6, 8, and 10-ton ro l l e r s , s i x o i l 
t anks , e ight h e a v y - d u t y dump t r u c k s , a n d one o i l t ank 
and p u m p i n g outf i t mounted on a 5-ton t r u c k . T h i s 
b ranch of the depar tment has a personnel of about 
25 m e n . m m i 

E m e r g e n c y c r e w s are cons tan t ly m a i n t a i n e d for 
n igh t and S u n d a y w o r k , t w o c r e w s repor t ing e v e r y 
n ight at 4 :00 p .m. and w o r k i n g u n t i l midn igh t , and one 
c r ew repor t ing at m i d n i g h t and r e m a i n i n g on d u t y 
un t i l 8 :00 a .m. T h r e e regu la r day main tenance c r e w s 
work a l l S u n d a y s and ho l i days , these fo remen and t w o 
men f r o m the i r r espec t ive c r e w s a l t e r n a t i n g for S u n ­
day du ty . O u t s i d e of ex t r eme emergencies , nu man is 
permi t ted to w o r k more t h a n 8 hours in one 24-hour 
period. R e g u l a r equipment is m a i n t a i n e d for n i g h t 
c r e w s . T h i s equipment is painted wh i t e w i t h o range 
r u n n i n g gear, m a k i n g an out f i t that can be r ead i ly d i s ­
t ingu ished even on the da rkes t n ight . T h e t r u c k s are 
a lso ecpiipped w i t h both s t a t iona ry and por table flood 
l ights , m a k i n g n ight w o r k p r ac t i c a l l y as sa fe as day 
w o r k . M a n y of the ma in tenance and cons t ruc t ion 
foremen keep the i r motor equipment at the i r place of 
residence and , as these t r u c k s usua l ly con ta in emer­
gency tools, fittings, gate k e y s , l an te rns , etc., e x t r a 
m e n may be ca l led at a moment ' s notice. W h i l e the 
d i s t r i bu t ion s y s t e m is probably 65 m i l e s i n grea tes t 
length , there is h a r d l y a spot that cannot be reached 
in 30 minu tes , e i ther day or n ight . 

M u c h equ ipment is neces sa r i l y i n use. T h i s depart­
ment has at the present t ime about 50 t r u c k s ( r a n g i n g 
f r o m F o r d p ick-ups to 5-yd. r o c k t r u c k s ) , four portable 

SAN P A B L O H Y D R A U L I C - F I L L DAM B U I L T IN 1921; 165 F T . HIGH A B O V E S T R E A M B E D ; 1230 F T . LONG ON C R E S T ; 50 
W I D E ON C R E S T ; C O N T E N T S , 2,250,000 C U . Y D . ; R E S E R V O I R C A P A C I T Y , 43,000 A C R E - F E E T 

F T . 

s y s t e m . A l l fire a l a r m s are reported to the genera l 
off ices th rough a regula t ion s i g n a l s y s t e m and genera l 
a l a r m s are o r d i n a r i l y responded to by a member of th i s 
depar tment , e i ther day or n igh t . 

A l l P a v i n g and R e s u r f a c i n g , as w e l l as mos t con­
crete base, is ca red f o r b y th i s depar tment . D u r i n g 
the y e a r 1928 i n d i v i d u a l r epa i r s w e r e made r a n g i n g i n 
s ize f r o m a f ew to severa l t housand square feet . I n 
a l l , a total of 830,438 sq.f t . was repai red. Pa ten t pave­
ment repa i rs are cont rac ted to one of the loca l firms; 
for convenience these are u s u a l l y a w a r d e d to the one 
h a v i n g the c i t y w o r k . W e find that by do ing our o w n 
p a v i n g m a n y c r i t i c i s m s are avoided . R a r e l y does a 

compressors mounted on 1-ton or 1 ^ - t o n t r u c k s ; s i x 
ro l le r s , s i x hot o i l t anks , one t ank w a g o n , three t r e n c h ­
i n g mach ines , seven t rac to r s , one por table e lec t r ic 
generator , and n u m e r o u s portable pumps . 

T h e cons t ruc t ion and opera t ing depar tment , f u n c ­
t i o n i n g d i r ec t ly under the d i s t r i c t ' s cons t ruc t ion en­
gineer , C . R . M a n b e r t , i s composed of m y s e l f as super­
in t enden t ; P . J . H o r a n , ass i s tan t super in tendent in 
charge of operat ion and c o n s t r u c t i o n ; B . E . C a r r o l l , 
a s s i s t an t super in tendent in charge of m a i n t e n a n c e ; 
R a y m o n d L a n g e , in charge of off ice r e c o r d s ; and 
K a t h r y n Gede, sec re ta ry , ass is ted by F l o r e n c e 
M c G r a t h and H e l e n C r e i g h t o n . 
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Cast-Iron Service Pipe in Los Angeles 
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In J a n u a r y , 1924, the B u r e a u of W a t e r W o r k s and 
S u p p l y , of the c i t y of L o s A n g e l e s , began the use of 
sma l l cas t - i ron se rv ice pipe under v a r y i n g condi t ions . 
S a t i s f a c t o r y r e su l t s w e r e obtained f r o m the first i n ­
s ta l l a t ions , and th i s type of s e rv i ce pipe has been 
adopted as s tandard . W i t h i n 4 l / 2 y e a r s f r o m J a n u a r y , 
1924, L o s A n g e l e s purchased 1,280.000 l i n . f t . of 2 - in . 
cas t - i ron pipe, of w h i c h 1,120,000 l i n . f t . w a s ins ta l l ed . 
T h i s i n s t a l l a t i on w a s at the average rate of 250,000 
l in . f t . of se rv ice pipe per year . O f the 1927 and 1928 
ins ta l l a t ions . 323,000 l in . f t . of 2 - in . se rv ice pipe w a s fu r ­
nished b y the P a c i f i c Sta tes C a s t I r o n P i p e Co . , of 
I ' rovo, U t a h . 

D e v e l o p m e n t s — U n t i l the past seven or e ight yea r s , 
l i t tk ' 2 - in . cas t - i ron pipe w a s m a n u f a c t u r e d in th i s 

-
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Pilc of 2-in. Cast-Iron Pipe for Service Connections of East Bay 
Municipal Utility District. Oakland, California 

count ry . M u c h of the A m e r i c a n pipe w a s made in 
w r i g h t s and by processes w h i c h resul ted in h igh costs . 
I n recent y e a r s , the developments i n f o u n d r y prac t ice 
havi- ex tended to s m a l l cas t - i ron pipe and have re­
sulted in a desirable se rv ice pipe of moderate cost. T h e 
es tab l i shment of a p lant near the P a c i f i c Coas t has m a ­
ter ia l ly lowered the cost of d e l i v e r i n g the product . 

T h e in s t a l l a t ion of cas t - i ron se rv ice pipe is made 
s imple r by cas t ing in 5-ft. sect ions . T h i s p rov ides su f ­
ficient j o in t s to g ive f l ex ib i l i t y to the l ine and to f a c i l i ­
tate hand l ing . T h e ' p i p e has 2- in . ins ide diameter , 
%-\r\. w a l l t h i ckness , we ighs a p p r o x i m a t e l y 6 lb. per 
f t . , and w i l l s t and 350 lb. w o r k i n g pressure . I t is a v a i l ­
able in be l l and spigot, bell and thread , spigot and 
spigot, and w i t h ei ther open bel l or f a c to ry -made pre-
cau lked jo in t . Opposed bosses a re cas t on every sec­
tion to a l l o w for easy tapp ing . 

M e t h o d of C o n n e c t i o n — I n L o s A n g e l e s the 2- in . 
se rv ice pipe is connected as f o l l o w s : T h e piece enter­
ing the cu rb is equipped w i t h a s t anda rd 2- in . pipe 

thread. T h e inside d iameter of the pipe at the thread 
end is s l i g h t l y reduced in the in t e rna l d iameter to com­
pensate f o r w e a k e n i n g at the thread. F r o m the curb 
piece to the m a i n , bel l and spigot pieces are used. T h e 
fill-in piece between the bronze corpora t ion cock and 
the bel l and spigot section is made w i t h a piece of 
double-beaded 2- in . cas t - i ron pipe to prevent s l ipp ing . 
T h i s double-beaded pipe is in s tandard 5-ft. lengths 
w i t h a s ingle bead on each end and double beads 
spaced 7)/z i n . apar t . T h e pipe is cut be tween the 
double beads, w h i c h g ive s nea r ly the length r e q u i r e d ; 
a d j u s t m e n t be ing made inside the curb . T h e bronze 
corpora t ion cock has a bel l end to take the 2- in . cast-
i ron pipe and a 2 ^ - i n . i ron pipe thread to s c r e w into 
the saddle on the m a i n . T h e threaded piece en ter ing 
the cu rb is equipped w i t h an e x t r a heavy ga lvan i zed 
i ron 90-degree e lbow and an e x t r a heavy ga lvan i zed 
i ron r i se r , on the top of w h i c h is s c rewed a 2- in . e x t r a 
h e a v y ga lvan i zed i ron tee fitted w i t h bronze bush ings 
acco rd ing to the s izes of the se rv ices requi red . E a c h 
jo in t of the pipe, w h e n it is not bedded on the bot tom 

Laying 2-ln. Cast-Iron Water Service in a Street In Los Angeles. 
Feeding Two Lots Through :,_;-in. Trident Metered Services 

of the t rench , is c radled on b locks placed under the 
bell to insure perfec t a l ignment , support the pipe, and 
prevent se t t lement w h i l e be ing puddled and back­
filled. T h e end of the se rv ice pipe inside the curb is 
a lso b locked back of the e l l . 

T h i s i n s t a l l a t i on prov ides f o r t w o - K - i n . , t w o 1-in., 
and t w o V/2-'m. se rv ices . T h e 24-in. s e rv i ces m a y be 
en la rged in the f u t u r e , i f des i red, to a 1-in. and a V/t-
i n . or a s ing le 2- in . se rv ice . T h e necess i ty fo r en la rg ­
i n g se rv ices due to the change of use of p roper ty i s an 
impor tan t i t em, espec ia l ly in a g r o w i n g c i t y . W i t h 
se rv ices up to 2- in . , th i s m a y be accompl i shed at a 



544 W E S T E R N C O N S T R U C T I O N N E W S O C T O B E R 25, 1929 

sma l l cost and w i t h o u t d igg ing into the street . T h e 
2- in . s e rv i ce pipe is ins ta l led 2 f t . off the p roper ty l ine 
and the connect ions inside the cu rb are set 8 and 12 f t . , 
r e spec t ive ly , a l o n g the cu rb f r o m the 2- in . pipe. T h i s 
m a k e s the loca t ion of the meters 10 f t . ins ide the prop­
e r ty l ines . T h e locat ion of the 2- in . se rv ice pipe does 
not conf l ic t w i t h the p lacement of poles or fire h y ­
dran ts , and the meter locat ion does not in te r fe re w i t h 
p r iva te d r i v e w a y s . B y the use of 2 - in . cas t - i ron pipe 
f r o m the m a i n to the curb fo r the supp ly of s m a l l se rv ­
ices, apprec iable f r i c t ion loss th rough the s m a l l se rv ice 
pipes is e l imina ted , especia l ly w h e r e the se rv ice crosses 
the street. L e a d jo in t s are used e x c l u s i v e l y and are of 
three types , the prepared or ' p recau lked ' j o in t f u r ­
n i shed w i t h the pipe by the m a n u f a c t u r e r ; pure lead 
s t r ips , t w o requi red to the jo in t , each s t r ip $ i n . 
th ick . 1*4 in . w i d e , and 7.85 i n . l o n g ; and the poured 
jo in t , made by s tandard pract ice . 

A d v a n t a g e s — T h e favorab le e lements in the use of 
th i s 2 - in . se rv ice pipe are found to be : s t rength and 
d u r a b i l i t y ; se l f -protec t ion aga ins t cor ros ion and 
marked res i s tance to e l e c t r o l y s i s : adequate capac i ty 
for s a t i s f a c t o r y se rv ice and consequent reduct ion of 
loss of head over sma l l e r s i z e s ; s m a l l i n c r u s t a t i o n ; 
not i n j u r i o u s to heal th or to es thet ic t as te ; s imple i n ­
s t a l l a t ion and l o w cost ( s ince on ly one tap is requi red 
in the m a i n ) , on ly one box is requ i red w i t h an outside 
meter -se t t ing , the ma in tenance of connect ions under 
pavement is reduced, meter readings can be made 

q u i c k l y ; and the fac t that both ma i ns and se rv i ces m a y 
be purchased at the same source . 

T h e 2 - in . se rv ice has a g r o w i n g use in pa ra l l e l or dua l 
ma i n s in r e s iden t i a l d i s t r i c t s . I n such cases a l a rger 
m a i n , of adequate capac i ty f o r f u l l fire protect ion in 
the a rea , can be la id on one side of the s t reet and the 
se rv ice l ines then la id on that side. A para l le l 2 - in . 
m a i n can then be l a id on the opposite side of the 
street , p re fe rab ly in the p a r k w a y back of the cu rb , 
w i t h t ie- in l ines to the l a rge r m a i n a t s t reet in tersec­
t ions. T h i s s m a l l pa ra l l e l m a i n w i l l c a r r y a l l res idence 
s e rv i ce pipes on i t s side of the street. I n th is method 
o n l y at one point in the block is it necessa ry to r u n a 
wa te r l ine ac ross beneath the p a v e m e n t ; a lso , equa l 
wa te r pressure is g i v e n on both sides of the street . 

O t h e r C a l i f o r n i a i n s t a l l a t i ons of 2 - in . cas t - i ron s e rv ­
ice pipe i n c l u d e : 49,450 l i n . f t . i n v a r i o u s subu rban 
communi t i e s a round L o s A n g e l e s ; 13,700 l i n . f t . in 
P a s a d e n a ; 33,300 l i n . f t . in O a k l a n d ; 54,900 l i n . f t . in 
L o n g B e a c h . I n the three y e a r s s ince the e s t ab l i sh ­
ment of the P a c i f i c S ta t e s C a s t I r o n P i p e C o . p l an t 
at P r o v o , U t a h , the use of th i s 2- in . s e rv i ce pipe in a l l 
of the e leven f a r wes t e rn s tates has s t ead i ly g r o w n . 

H . A . V a n N o r m a n i s general manager and chief en­
gineer , F . E . W e y m o u t h is chief h y d r a u l i c engineer , 
George Read is super in tendent of the w a t e r and s e rv i ce 
d i v i s i o n , and W i n . W . I l u r l b u t is office engineer of the 
B u r e a u of W a t e r W o r k s and S u p p l y of the c i t y of L o s 
A n g e l e s . 
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Crenothrix 
Some New Hypotheses Which Upset Accepted Theories as to What Produces 

This 'Bugaboo' of the Waterworks Superintendent 
B y C A B L W I L S O N 

Director. Biological Laboratory. Department of Water and I'oioer, 
(litu of Los Angeles 

C r e n o t h r i x is a r e l a t ive ly new and l i t t le unders tood 
subjec t to the wate r w o r k s m a n . ye t it is l i k e l y to 
cause h i m consternat ion w h e n he learns that it has i n ­
vaded h i s s y s t e m . T o h i m i t means bad wa te r and 
voc i f e rous compla in t s , but i f y o u ask h i m w h a t it is , 
he w i l l be ha rd put to a n s w e r y o u r quest ion. Pe rhaps 
he w i l l t e l l y o u it is an ' i r o n bac t e r ium ' , and that it 
l i v e s i n i ron -bea r ing w a t e r s ; but h is knowledge of i t 
as an o rgan i sm w i l l probably end w i t h that s ta tement . 
W h a t else is there to k n o w about c r eno th r ix and w h a t 
are the condi t ions that encourage i t s g r o w t h ? D a v i d 
E l l i s has w r i t t e n a mos t i n t e re s t ing book upon the 
sub jec t , as has E d m u n d C e c i l H a r d e r , w h i l e numerous 
shor ter papers are a v a i l a b l e ; but c a r e f u l s tudy of these 
w o r k s revea ls the fac t tha t none too m u c h i s k n o w n 
about th is energet ic t roub lemaker , and , consequent ly , 
a n y a c t u a l observa t ions w h i c h add, even i n s l igh t 
measure , to our meagre knowledge mus t p rove inter­
e s t i ng and u s e f u l . 

T h i s m u c h seems to be c e r t a i n ; that the presence of 
i ron , manganese , or a l u m i n u m in sma l l a m o u n t s is 
necessary to i ts man i f e s t a t i on , but those who undoubt­
edly k n o w the mos t about the sub jec t are not at a l l in 

accord as to how or for w h a t purpose it uses these 
meta ls . T h e s ta tement has f r e q u e n t l y been made tha t 
at least one pa r t of i ron in five m i l l i o n par t s of w a t e r 
is requi red to promote g r o w t h s , but I have f o u n d one 
case in w h i c h c r eno th r ix f lour i shes i n a w a t e r w h i c h 
con ta ins on ly one par t of i r on , as F e , in f o r t y m i l l i o n 
par t s of w a t e r . Moreover , the i ron in th i s w a t e r i s not 
n a t u r a l l y present there, but is added i n the process of 
pu r i f i ca t ion . S u r e l y , here i s food for thought . T h e 
fac ts , presented in o rde r ly a r r a y so tha t they m a y be 
in te l l igen t ly appra ised, are as f o l l o w s : 

T h e supply in quest ion belongs to the L o s A n g e l e s 
D e p a r t m e n t of W a t e r and P o w e r and i s used in the 
W i l m i n g t o n area. I t is a g r o u n d - w a t e r der ived f r o m 
w e l l s r a n g i n g f r o m 350 to 900 f t . i n depth, and it has 
been i n constant use fo r over t w e n t y y e a r s w i t h o u t 
h a v i n g once s h o w n evidence of c r e n o t h r i x g r o w t h s , or 
a n y of the t roub les w h i c h i n v a r i a b l y accompany t h e m . 
T h e w a t e r t r a v e l s unde rg round for some t h i r t y m i l e s 
f r o m the m o u n t a i n s t o w a r d the ocean, and g r o w s pro­
g r e s s i v e l y harder as it approaches the w e l l s . T h i s f a c t 
is abundan t l y demons t ra ted by samples f r o m w e l l s 
a long the l ine of movement . W e l l s be tween W i l m i n g -
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ton and the mounta ins , and at some l i t t le d is tance 
f r o m sha rp ly defined w a t e r w a y s , do not produce u n i ­
f o r m w a t e r s ; in fact , they are l iable to be decidedly 
d i f fe ren t . I t is imposs ib le to de termine before d r i l l i n g 
whe the r a new w e l l w i l l produce good wa te r or i ron , 
manganese , or su lphur . T h i s i r r e g u l a r i t y is gene ra l ly 
ass igned to the numerous cyc les of u p h e a v a l and de­
press ion to w h i c h the coasta l p la in has been sub jec ted 
d u r i n g geologic ages, r e su l t ing i n l en t i cu l a r deposi ts 
of v a r i o u s sor ts w h i c h have been i r r e g u l a r l y l a id d o w n , 
somet imes brought by f r e sh wate r f r o m the mounta ins , 
and at o thers deposited under s h a l l o w a r m s of the 
ocean. 

U n d e r l y i n g the W i l m i n g t o n and L o n g B e a c h area 
a re ex tens ive beds of peat, th rough w h i c h the wate r 
m u s t percola te on i t s w a y to the w e l l s . T h e s e beds 
exer t an e f fec t upon the g round-wate r w h i c h is quite 
s i m i l a r to tha t of the o i l m e a s u r e s ; that i s to say , c a l ­
c ium and m a g n e s i u m are a lmos t comple te ly replaced 
b y sod ium, w h i l e sulphates g ive w a y to bicarbonates . 
O f course, m u c h organ ic mat te r i s d i s so lved out of the 
peat, g i v i n g the w a t e r a b e a u t i f u l l y r i c h , though h a r d l y 
desirable, amber hue. Methane is abundant , even to 
the danger point , f o r m a n y w e l l s produce so m u c h of 
this gas that it w i l l bu rn w i t h a flame seve ra l feet h igh . 
H y d r o g e n su lphide is a lso l i k e l y to be present , but i t 
has never caused t rouble at the W i lming ton plant . 
I r o n , manganese , and a l u m i n u m are not present in 
these w e l l s i n quant i t i es as large as one in fifty m i l l i o n . 

Because of the h igh color (125 p.p.m.) and the poor 
keeping qual i t ies of the water , i t w a s thought desirable 
to a t tempt pu r i f i ca t ion , and a great dea l of expe r i ­
men ta l w o r k has been done in the search for a p rac t i ­
cal process. A l u m i n u m sulphate proved unsa t i s f ac ­
tory , as d id m a n y other methods, but a combina t ion of 
th is chemica l w i t h potass ium permanganate w a s better. 
Comple te color r e m o v a l cou ld be obta ined, but at pro­
h ib i t ive cost, and it seemed imposs ib le to r emove the 
las t t r aces of the added manganese . F i n a l l y , f e r r i c 
ch lor ide alone, and in economica l quan t i ty , was found 
to be s u c c e s s f u l , w i t h m a n y ra the r unexpected a d v a n ­
tages. T h e res idua l i ron w a s on ly one in for ty m i l l i o n , 
at w h i c h low leve l it w a s eas i ly held. S o l i t t le i ron 
w a s be l ieved of no consequence. A n expe r imen ta l 
t rea tment p lant w i t h a convent iona l capac i ty of 72,000 
g.p.d. w a s bu i l t and placed i n operat ion. T h e eff luent 
w a s apparen t ly perfec t in color , odor, taste, and keep­
i n g q u a l i t i e s : but it w a s soon found that copious 
g r o w t h s of c r eno th r ix appeared i n the treated wa te r 
w h e n a l l o w e d to s tand in glass-s toppered bot t les f o r 
three days . N o s i m i l a r exper ience is to be f o u n d i n 
the l i te ra ture , and the explana t ion of th is phenomenon 
m u s t be of va lue to the profess ion . M y v i e w s , as 
g iven below, are of fe red , not as an exp lana t ion , but as 
suggest ions w h i c h it is hoped others may c r i t i c i ze , or, 
i f possible, v e r i f y . 

I s i t not possible, nay , probable, that c r e n o t h r i x m a y 
m a n i f e s t i t se l f d i f f e r en t ly under change of e n v i r o n ­
men t? T h i s is observed to be the case w i t h m a n y 
other o rgan i sms . Some w r i t e r s asser t that i ron c a n ­
not be u t i l i zed as a source of energy—others s ay o n l y 
f e r rous bicarbonate can be so used, but asser t that i n 
the absence of th is i ron compound no g r o w t h of creno­
t h r i x can be obtained. O t h e r inves t iga to rs state tha t 

i ron mus t be present in the o rgan ic f o r m , and that on ly 
the organic r ad ica l i s used by the o rgan i sm, the i ron 
i tsel f be ing re jec ted and deposited upon the sheath of 
c r e n o t h r i x more by acc ident than by intent . I n our 
case, the i ron added to the w a t e r in the course of p u r i ­
fication is i n the f o r m of f e r r i c ch lor ide , w h i c h has 
never been considered ava i l ab le to th i s o rgan i sm. 

C o n s i d e r i n g the above fac ts , i s i t not reasonable to 
a s sume that c r e n o t h r i x has a l w a y s been present in 
these wa te r s , but that it has escaped observa t ion be­
cause there w a s no i ron to produce i ts f a m i l i a r m a n i ­
f e s t a t ions? 

Comple te s t e r i l i za t ion of the filter by s t rong ch lor ine 
so lu t ion a l l o w e d to act con t inuous ly f o r a week , e l i m i ­
nated c r e n o t h r i x f r o m the eff luent for a f ew days , but 
i t p romp t ly re tu rned , and r ema ined cons tan t ly present 
unless res t ra ined by cont inuous dosages of copper s u l ­
phate or ch lor ine . 

T h e l i t e ra tu re is replete w i t h exper iences w h i c h 
show tha t c r eno th r ix t roubles have f o l l o w e d the ad­
miss ion of s w a m p w a t e r to w e l l s , and the inference 
that the o rgan i sm n o r m a l l y l ives i n s w a m p s , a l though 
not apparent in i ts f a m i l i a r f o r m , seems a l l but proved. 
J had a personal exper ience w i t h a w e l l in L o n g B e a c h , 
C a l i f o r n i a , w h i c h u n m i s t a k a b l y w a s in fec ted by such 
a process. S w a m p w a t e r w a s blocked out of th is w e l l 
by a new cas ing , f o l l o w i n g w h i c h the w e l l w a s success­
f u l l y s t e r i l i zed by the heroic use of copper sulphate , 
and c r e n o t h r i x has never reappeared. 

T h e W i lming ton we l l s a l l penetrate peat deposi ts 
w h i c h a re r ea l l y on ly deeply bur ied s w a m p s , and it 
seems to me that c r e n o t h r i x may have been laid d o w n 
w i t h the peat to r ema in there u n t i l the present t ime, 
but m a s q u e r a d i n g i n some phase of a l i f e h i s to ry , at 
present not en t i re ly unknow n. W e rind ce l lu lose-sp l i t ­
t i n g bac ter ia in the wate r f rom these w e l l s , w i t h o u t 
doubt the descendants of those wh ich l lour i shed in 
these bogs ages ago. and if they have s u r v i v e d , w h y 
should not c r e n o t h r i x ? 

F u r t h e r ev idences of the present day a c t i v i t i e s ' i n 
s i t u ' of these ce l lu lose-sp l i t te rs , i s the presence of 
hyd rogen sulphide and methane in these wate rs . T h e 
cha in of evidence suppor t ing th i s hypothes i s is not 
complete, but it seems s t r o n g enough to i n v i t e the 
search e l sewhere by other w o r k e r s for i ts co r robora ­
t ion . 

S t e w a r t M o u n t a i n D a m 

Comple t ion of the S t e w a r t mounta in dam of the 
S a l t r i v e r pro jec t , A r i z o n a , is scheduled for M a r c h , 
1930. T h i s dam. to cost $2,300,000. is of the v a r i a b l e -
rad ius , a r ch type , w i t h a g r a v i t y sect ion on the w e s t 
and an o v e r f l o w sect ion on the east end. T h e r e w i l l 
be 100,000 cu .yd . of concrete in the dam. 

T h e o v e r a l l length is 1200 f t . , the s p i l l w a y length 
400 f t . , the height f r o m bedrock is 180 ft., and the 
e leva t ion of the cres t is 1535 f t . above sea l eve l . W i t h 
an a rea of 1300 acres and a length of 10 mi le s , the 
capac i ty of the s torage r e se rvo i r w i l l be 70,000 acre 
feet. T h e dra inage area is 100 square m i l e s ; a s p i l l ­
w a y capac i ty of 150,000 c.f .s . w i l l be provided . T h e 
power plant w i l l have a capac i tv of 15,000 hp. under 
116 f t . head. 
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E L E V A T E D T A N K F O R S E A T T L E 

Seat t le is suppl ied w i t h w a t e r f r o m Ceda r r i v e r , the 
point of d ive r s ion be ing at L a n d s b u r g , about 25 mi l e s 
f r o m the c i t y . T h e w a t e r is conveyed f r o m the in t ake 
to L a k e Y o u n g s in t w o g r a v i t y pipe- l ines , 12 mi l e s 
long , one of 44 - in . and the other of 60- in . d iameter . 
L a k e Y o u n g s is a na tu ra l i m p o u n d i n g rese rvo i r w i t h 
an a rea of 600 acres and a usable capac i ty of 13,000 

Fig. 1. Three Duplicate Sets of Wallace & Tlernan Full Automatic 
Vacuum Solution Feed Type •ASVM' Chlorinators at the Lake 

Youngs Control Works of the Seattle Water Supply 

acre feet. F r o m L a k e Y o u n g s , the wa te r goes th rough 
a tunne l , t w o mi le s long and of 8-ft . i n t e rna l diameter , 
to c o n t r o l l i n g w o r k s . H e r e it is passed through screens 
in the s tandpipes shown in F i g . 2, and is ch lor ina ted . 
F r o m the con t ro l l ing w o r k s , wa te r is t aken to the c i t y 
r e se rvo i r s by g r a v i t y pipe-l ines. 42, 52, and 66- ia . d i ­
ameter and 18 mi l e s long. A r e l a t i ve ly s m a l l amoun t 
of wa te r is redis t r ibuted to s tandpipes f r o m booster 
s ta t ions . T h e dai ly wa te r consumpt ion in Seat t le is 
104 ga l . per capi ta . 

An elevated steel tank was constructed at the con­

t rol w o r k s so le ly to f u r n i s h wate r under 125-lb. pres­
sure f o r opera t ing W a l l a c e & T i e r n a n f u l l au tomat i c 
v a c u u m solu t ion feed type ' A S V M ' ch lo r ina to r s . T h e s e 
mach ines are ins t a l l ed i n dupl ica te on each of the three 
pipe- l ines and are ac tua ted t h rough the use of v e n t u r i 
tubes. T h e y can be set to dose a t a ce r t a in ra te in 
par ts per m i l l i o n and w i l l a u t o m a t i c a l l y v a r y the dose 
to m a i n t a i n that rate, r egard less of the v o l u m e of 
w a t e r flowing th rough the l ine. T h e r e is bu t one 
other s i m i l a r and la rger in s t a l l a t ion on the P a c i f i c 
coast , that one be ing at L o s A n g e l e s . W a t e r is 
pumped f r o m the t r a n s m i s s i o n m a i n s to the t o w e r b y 
t w o W o r t h i n g t o n t r i p l ex pumps , each w i t h a capac i ty 
of 120 g.p.m. 

T h e t ank w a s fab r i ca ted and erected by the C h i c a g o 
B r i d g e & I r o n W o r k s . E r e c t i o n w a s comple ted M a y 
3 1 , 1929, the w o r k being in charge of J . W . F i t z g e r a l d . 
T h e s t ruc tu re has a capac i ty of 100,000 ga l . and i s 245 
ft . to the bot tom. A l t h o u g h th i s pa r t i cu la r i n s t a l l a t i on 
is p robab ly more than t w i c e as h i g h as the ave rage ele­
vated steel t ank , s t anda rd design and cons t ruc t ion 
were used throughout . T h e t ower i s of 4-post des ign , 
and cons i s t s of seven panels of post sec t ions b u i l t up 
f r o m 15-in. channe l s , w i t h a plate on the ins ide and 
la t t iced bars on the outside. T h e s t anda rd p i t ch of 
1 i n . per f t . w a s used. 

T h e t ank shel l has a d iameter of 28 ft . 8 i n . and i s 
16 f t . deep. T h e bot tom is e l l ipso ida l in des ign and 
has a m a x i m u m depth of 7 f t . 2 i n . T h e r i s e r pipe. 
3 f t . 6 i n . d iameter , i s bu i l t of steel plates of the same 
qua l i t y as those used in the t ank and is r ive ted d i ­
rec t ly to the bottom of the tank so as to suppor t a 
port ion of the w a t e r load. 

T h e ent i re s t ruc tu re is of r ive ted cons t ruc t ion . T h e 
tower post sect ions, ba lcony, and o ther s m a l l un i t s 
were r ive ted up in the shop and the rest of the r i v e t i n g 
w a s done in the field. 

W . 1). I'.arkhurT is the c i t y engineer and T . H . C a r v e r 
i s the wa te r supp ly engineer of Seat t le . W . R . S e v -
e r y n s is the super in tendent of wate r . 

F I G . 2. L A K E YOUNGS C O N T R O L W O R K S SHOWING S T A N D P I P E S AND 245-FT. S T E E L T A N K , C A P A C I T Y 1CO.000 G A L . , FOR 
F U R N I S H I N G W A T E R TO O P E R A T E C H L O R I N A T O R S 
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Larner-Johnson Pressure Regulator 
B y R A Y S . Q U I C K * 

Executive Engineer, TkePetton Water Wheel Co.. 
San Francisco 

A m o n g the essent ia l cha rac te r i s t i c s of a s u c c e s s f u l 
regula tor f o r w a t e r w o r k s d i s t r i bu t ion a r e : 

1. C o n v e r s i o n of a va r i ab le ups t ream pressure in to 
a cons tant and ad jus tab le l ower d o w n s t r e a m pressure , 
w h i l e h a n d l i n g a l l demands w i t h i n the capac i ty of the 
supply l ine . 

2. T r a v e l of the m a i n plunger e lement made a d j u s t ­
able and so l i m i t e d in rate as to protect e f f e c t i v e l y 
against objec t ionable w a t e r h a m m e r surges . 

3. Absence at a l l openings of any per iodic chat ter , 
s l a m m i n g , or v i b r a t i o n w h i c h w o u l d i m p a i r or en­
danger the se rv ice or equipment . 

4. D e s i g n such that ample fo rces are ava i l ab l e fo r 
operat ion. 

5. A l l s l i d i n g contact su r faces to be l ined w i t h rus t ­
less ma te r i a l s so that cor ros ion and i ts products w i l l 
not in t e r fe re w i t h the no rma l operat ion of the mechan­
i s m , or reduce u n d u l y i ts economic l i f e . 

6. A c c e s s i b i l i t y of cont ro l e lements fo r inspect ion, 
maintenance , and the r e m o v a l of debris . 

7. M i n i m u m loss of head and obs t ruc t ion to f l o w 
when in the wide open posi t ion. 

P r e s s u r e R e g u l a t i o n — I n the smal le r s izes w h e r e 
the forces to be handled are s m a l l , d i rect operat ion of 
a regu la tor v a l v e i s possible w i t h a spr ing- loaded 
d iaphragm or p is ton of sui table long w e a r i n g proper­
ties. H o w e v e r , as the s izes or pressures increase , it 
is necessary to employ a m a i n plunger or r e l ay ele­
ment w h i c h is under the cont ro l , at a l l t imes , of a s m a l l 
capac i ty , s ens i t ive pi lot or pressure governor . T h e 
method of con t ro l m u s t be such that the operat ion is 
stable and economica l in the use of con t ro l pressure 
wate r . 

T h e L a r n e r - J o h n s o n h y d r a u l i c v a l v e , w h i c h has 
demonst ra ted i ts unique cha rac te r i s t i c s so f a v o r a b l y 
in the w a t e r p o w e r and i r r i g a t i o n fields, has been 
adapted to pressure r egu la to r se rv ice and should have 
wide app l ica t ion in m a j o r ins t a l l a t ions such as h igh 
pressure feeder l ines d i s c h a r g i n g at cons tant d o w n ­
s t ream pressure into d i s t r ibu t ion net w o r k s . D u e to 
i t s h y d r a u l i c balance, the L a r n e r - J o h n s o n v a l v e can 
be bui l t in the v e r y l a rges t c o m m e r c i a l s izes , m a k i n g 
a compact i n s t a l l a t ion , and h a v i n g ample fo rces at a l l 
t imes f o r operat ion, s ince i t uses h y d r a u l i c pressure 
w i t h i n the l ine . M e c h a n i c a l l y operated v a l v e s , on the 
other hand , become inc reas ing ly d i f f i cu l t to des ign and 
operate s ince the forces g r o w l a rge r w i t h i nc r ea s ing 
size and pressure . 

D e s c r i p t i o n of R e g u l a t o r — F i g . 2 s h o w s the shop 
v i e w of a L a r n e r - J o h n s o n regula tor h a v i n g an 8 ^ - i n . 
inlet and a 12-in. outlet . T h e v a l v e body is c y l i n d r i c a l 
in shape and f o r m s a direct , s t r a igh t f low por t ion of 
the pipe- l ine in w h i c h it connects . T h e ope ra t ing 

"Associate Member, American Society of Mechanical Enfjinccrs. 

c y l i n d e r is concen t r ic w i t h the body and is supported 
w i t h i n it by in t eg ra l s t ru t s , t hus f o r m i n g an a n n u l a r 
passage for the n o r m a l f low. T h e wate r f l o w passages 
are s t ream- l ined and o f fe r a m i n i m u m of obs t ruc t ion 
to create tu rbu lence and r e s u l t i n g loss of head. T h e 
opera t ing cy l inde r , c losed at the d o w n s t r e a m end, con­
ta ins a d i f f e r en t i a l a rea p lunger w h i c h seats aga ins t 
a r i n g in the ups t ream end of the v a l v e body w h e n 

Fig. 1. Larner-Johnson Pressure Regulator Serving Presidio Heights 
District of the Spring Valley Water Co., San Francisco 

in the c losed posi t ion . T h e movement of th i s p lunger 
resu l t s f r o m h y d r a u l i c forces on the cone and w i t h i n 
the opera t ing c ha mbe r s of the cy l inde r . T h e p lunger 
moves aga ins t the flow w h e n c los ing . S ince a l l p r i n ­
c ipa l e lements of the v a l v e are c i r cu la r , there is no 
tendency for d i s to r t ion or b ind ing , r e s u l t i n g f r o m 
h y d r a u l i c forces . 

T h e ope ra t ing pressure f o r the c y l i n d e r is t aken 
f r o m the ups t ream condui t th rough sui table e x t e r n a l 
dup lex s t r a ine r s and a t h ro t t l i ng or i f ice . T h e d is ­
charge f r o m the ope ra t ing chamber passes into the 
d o w n s t r e a m condui t and is regula ted b y a con t ro l p i lot 
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whose pos i t ion i s fixed by the d o w n s t r e a m pressure . 
T h i s p i lot is of special cons t ruc t ion to e l imina te a l l 
ob jec t ionable f r i c t i o n and a n y tendency of the v a l v e 
to b ind . I t is ad jus tab le and operates over a s m a l l 
range in pressure cor responding to the changes in de­
mand . T h e a u x i l i a r y pi lot , ac tuated by the same 
d o w n s t r e a m pressure , produces emergency c losure 
w h e n e v e r tha t pressure reaches an ad jus tab le amoun t 
s l i g h t l y above the one of the con t ro l p i lot se t t ing . 
T h i s device operates o n l y on rare occas ions , such as 
w h e n some obs t ruc t ion is lodged in the m a i n v a l v e or 
i ts con t ro l pi lot . 

T a k i n g a leaf out of the book of l o n g exper ience 
w i t h the operat ion of h y d r a u l i c speed governor s , a 
nove l and re l iab le r e s to r ing m e c h a n i s m has been i n ­
corporated i n the des ign of the pressure regula tor so 
as to prevent a n y tendency for per iodic surges , a n d 
to increase the s t ab i l i ty by d a m p i n g out a n y such d is ­
turbances in i t i a ted by sudden changes i n w a t e r de­
mands . T h i s device , c o n s i s t i n g of a compensa tor w i t h 
dua l dashpots and ad jus t ab l e bvpass , i s s h o w n in 
* % . 2. 

S u c h a m e c h a n i s m provides an absolute sa fegua rd 
aga ins t any sudden p lunger movement s , bu t pe rmi t s 
the n o r m a l re la t ions to be pe r fo rmed p r o m p t l y at an 
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Fig. 2. Shop Assembly View of a Larner-Johnson Pressure 
Regulator 

ad jus tab le rate w h i c h su i t s the surge period of the 
sys t em. A re l ie f v a l v e protects the compensa tor 
aga ins t undue pressure w h i c h m i g h t a r i se w i t h ab­
n o r m a l operat ion or ad ju s tmen t s . A n indica tor s h o w ­
i n g the p lunger posi t ion i s bui l t in to the device . 

M a i n t e n a n c e F e a t u r e s — A n y m e c h a n i s m such as a 
pressure regula tor may on occasion require over ­
h a u l i n g f o r main tenance or the r e m o v a l of s i l t or 

debr is c a r r i e d by the w a t e r . C o n s e q u e n t l y , where 
such a device is the sole con t ro l of an esent ia l con­
t inuous supply , dupl ica te regu la to rs shou ld be i n ­
s ta l led in para l le l so that e i ther m a y be r emoved w i t h ­
out i n t e r f e r i n g w i t h se rv ice . 

T h e pressure w a t e r to the con t ro l and a u x i l i a r y 
pi lots , and to the opera t ing chambers , shou ld be 
s t ra ined to p reven t the ent rance of debr is . I f r a w 
w a t e r is be ing handled w h e r e s i l t and debr i s a re f r e ­
quent, then adequate t r a sh r a c k s , s t r a ine r s , and set­
t l i n g bas ins shou ld be employed at the in le t of the 
ma in feeder l ine as w e l l . 

A n in te res t ing i n s t a l l a t i o n of the L a r n e r - J o h n s o n 
regula tor has been made for the P r e s i d i o he igh ts d i s -

o 
3 

-

Fig. 3. Chart Showing Constant Pressure Maintained for 24-Hour 
Period at Downstream End of Larner-Johnson Regulator 

(Taken from Recording Gauge) 

t r i c t of S a n F r a n c i s c o by George W . P r a c y . s u p e r i n ­
tendent of c i t y d i s t r ibu t ion . S p r i n g V a l l e y W a t e r C o . 
T w o 12 by 8->4-in. r egu la to rs are in s t a l l ed in pa ra l l e l 
i n a specia l pit cons t ruc ted at the in te r sec t ion of 
W a s h i n g t o n and L y o n st. A n ac tua l v i e w of one of 
them in se rv ice , be ing the same v a l v e as s h o w n in F i g . 
2, appears in F i g . 1. T h e feeder l ine is about 31,000 
f t . long , s t a r t i n g at the C e n t r a l P u m p i n g S t a t i on , 
and cons is t s of 24, 20, and 116-ia. plate steel pipe. T h i s 
l ine serves severa l d i s t r i c t s near its s tar t and has float­
i n g on it the S t a n f o r d he ights r e se rvo i r and C l a r e n d o n 
heights tank , the s ta t ic head at the pressure r egu la to r s 
be ing about 140 lb., w i t h d i s t r ibu t ion into the P r e s i d i o 
he ights net w o r k at 75 lb. per sq. in. W h i l e the p r i ­
m a r y objec t of the regula tor i s to m a i n t a i n a cons tan t 
d o w n s t r e a m pressure of 75 lb., in f o l l o w i n g the changes 
in demand, it is f u l l y apprecia ted that a sudden c losure 
of the regula tor might produce a ser ious pressure r ise 
due to w a t e r h a m m e r in the feeder l ine . F o r th i s rea ­
son the cont ro l s are propor t ioned so that the ra te of 
c losure at a l l t imes is w i t h i n pe rmiss ib le l i m i t s . 

T h e d o w n s t r e a m end of the feeder l ine connects w i t h 
a Y h a v i n g 45-degree out le ts , w h i c h , th rough cor re ­
spond ing e lbows , connect aga in to the regu la to rs . 
Shu t -o f f v a l v e s are placed at ups t ream and d o w n s t r e a m 
ends of the a s sembly fo r convenien t hand l ing . 

O n e regula tor i s of ample capac i ty to handle the r e ­
qu i rement s of the d i s t r i c t , e s t imated at 6 m i l l i o n g.p.d. 
F i r e demand d u r i n g peak load may increase the f l o w 
to about 9 mi l l i on g.p.d. for a short per iod. 

T h e first of the t w o regu la to rs w a s p laced in se rv ice 
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on M a y 8, 1929. F i g . 3 and 4 show pe r fo rmance char t s 
f o r a 24-hour period ; these record the ups t ream and 
d o w n s t r e a m pressures and plunger t r a v e l . Close pres­
sure regula t ion throughout the en t i re per iod i s appar­
ent, as w e l l as the absence of per iodic surges . A s the 
na tu ra l osc i l l a t ion period of the feeder l ine is a f e w sec­
onds and the complete char t represents 24 hours , it is 
evident that surges w o u l d produce a broad ups t ream 
pressure l ine . T h e fac t that th i s l ine i s n a r r o w and 
fo l lows the changes in head cor respond ing to demand, 
indicates a des i rable opera t ing condi t ion . 

F l e x i b i l i t y of D e v i c e — T h e L a r n e r - J o h n s o n pressure 
regula tor m a y be adapted, by sui table modi f i ca t ion of 
ce r ta in deta i l s , to v a r i o u s specia l con t ro l s e rv i ce s . 
F o r example , by m a k i n g the pilot respons ive to up­
s t ream pressure , the device becomes a pressure re l i e f 
v a l v e or ups t r eam pressure governor . A g a i n , by m a k ­
i n g it r espons ive to the ve loc i ty head i n the condui t , 
the device becomes a f low cont ro l le r . T h r o u g h o u t th is 
va r i e tv of se rv ices , the precise, p o w e r f u l , and economi-

i § 

Fig. 4. Chart from Lamer-Johnson Pressure Regulator. Outer Curve 
Indicates Movement of Valve Plunger, the Inner Circle Showing 

Upstream Pressure. No Evidence of Periodic Surge 

cal cha rac t e r i s t i c s ma in t a in , thus ex t end ing the u s e f u l ­
ness of the L a r n e r - J o h n s o n v a l v e over an ever w i d e n ­
ing field. 

O G D E N T Y P H O I D E P I D E M I C 

O g d e n , U t a h , a c i t y of 30.000 popula t ion , su f f e red a 
typhoid epidemic in late June and e a r l y J u l y , p robab ly 
of water -borne o r ig in . O g d e n takes i ts w a t e r supp ly 
m a i n l y f r o m 44 a r tes ian we l l s , ten mi l e s d is tant f r o m 
the c i ty . D u r i n g the s u m m e r months , beg inn ing in 
June , th i s supp ly m u s t be augmented by w a t e r f r o m 
W h e e l e r creek, seven mi les f r o m the c i t y , w h i c h has 
a no rma l flow of 3,000.000 g.p.d. T h e W h e e l e r creek 
a u x i l i a r y supp ly r i ses i n spr ings in a c a n y o n m u c h 
f requented by people. 

I'.efore the typho id outbreak, the creek wa te r w a s 
mixed w i t h a r tes ian wa te r in a ra t io of one to five, 
r e s p e c t i v e l y ; nei ther supply be ing protected by 
ch lor ina t ion . T h i s m i x e d wa te r w a s then de l ive red 
by g r a v i t y to a d i s t r i bu t i ng r e se rvo i r on the edge of 
the c i t y , w h e r e a two-day supply cou ld be s tored. 

A b o u t one yea r ago, the Sta te B o a r d of H e a l t h f a i l e d 
to c e r t i f y O g d e n c i t y w a t e r as mee t ing T r e a s u r y D e ­
par tment s tandards fo r ra i l roads to use for w a t e r i n g 
d in ing ca r s i n in te rs ta te t r a f f i c . T h i s B o a r d had found 
the W h e e l e r creek supply to be con tamina ted and had 

made recommenda t ions that e i ther its use be d iscon­
t inued or ch lo r ina t ion resor ted to (under the state l a w 
the B o a r d has no legal a u t h o r i t y to stop the use of a 
pol lu ted w a t e r s u p p l y ) . A t th i s t ime the c i t y au tho r i ­
t ies agreed to d i scont inue the use of W h e e l e r creek 
wa te r , a l though the local W a l l a c e & T i e r n a n repre­
senta t ive o f fe red to loan suf f ic ien t c h l o r i n a t i n g equip­
ment to care for the s i tua t ion d u r i n g the per iod of 
w a t e r shortage. H i s o f f e r w a s decl ined and the su r ­
face supp ly w a s tu rned out of the s y s t e m . I n t h e 
s u m m e r of 1928, and a f t e r W h e e l e r creek had been out 
of the s y s t e m for t w o weeks , samples t a k e n f r o m 
v a r i o u s par t s of the c i t y s t i l l showed that the w a t e r 
w a s con tamina ted . N o t h i n g , however , w a s done. 

D u r i n g the past w i n t e r , and a f t e r pressure f r o m 
the ra i l roads , c i t y au thor i t i e s s tated that W h e e l e r 
creek w a t e r w o u l d not aga in be turned into the c i t y 
supp ly w i t h o u t c h l o r i n a t i o n ; a l so that they w o u l d 
so m a i n t a i n the s y s t e m as to r each T r e a s u r y D e p a r t ­
ment s tandards and get ce r t i f i ca t ion f r o m the Sta te 
B o a r d of H e a l t h . I n J u n e , 1929, one W & T type 
' M S P M ' ch lo r ina to r w a s ordered f o r the W h e e l e r 
creek supply , then sa id b y loca l o f f ic ia l s to amoun t to 
but 500,000' to 2,000,000 g.p.d. A s th i s mach ine w a s 
s tocked at Ogden . i t w a s suggested that it be ins ta l l ed 
i m m e d i a t e l y and put in opera t ion . H o w e v e r , con­
s t ruc t ion of the ch lo r ina to r house w a s not begun u n t i l 
J u l y 10 and in the mean t ime W h e e l e r creek wate r had 
been tu rned into the c i t y ma in s . B y J u l y 13, a t ypho id 
epidemic broke out. and again the c i ty w a s o f fe red 
the loan of W & T equipment , w i t h w h i c h to ch lor ina te 
the en t i re wa te r supp ly . I n the mean t ime W h e e l e r 
creek had been cu t out of the s y s t e m . T h i s o f f e r w a s 
r e fused , as the c ommi s s i one r s d id not fee l that 
W h e e l e r creek w a s the cause of con tamina t ion , even 
though ch lo r ina t ion again had been recommended by 
heal th au thor i t i e s . 

B y J u l y 15 the number of cases and fa ta l i t i e s had 
increased and the W & T representa t ive o f fe red to 
use portable equipment and to s te r i l i ze a l l of the c i t y 
ma i n s i n order to p reven t f u r t h e r spread of the epi­
demic . T h i s o f fe r w a s a lso r e fused . I n the mean t ime 
it w a s urged tha t people shou ld boi l their d r i n k i n g 
wa te r and t ake inocu la t ions agains t t ypho id . T h e 
W heeler creek ch lo r ina to r w a s ins t a l l ed and r eady 
for operat ion by J u n e 14, bu t it w a s not connected by 
the c i t y u n t i l J u n e 25, and then on ly fo r a w o r k i n g 
test. B y the 26th of the mon th , the r e se rvo i r l eve l 
w a s so l o w that i t w a s decided aga in to put in W h e e l e r 
creek wa te r , and the ch lo r ina to r w a s set in operat ion. 

Subsequen t ly , a n d f o l l o w i n g inspect ion and r ecom­
menda t ion b y an o f f i c i a l of the U . S . P u b l i c H e a l t h 
S e r v i c e , t w o W & T type ' M D P M ' d ry- feed c h l o r i n ­
a tors we re ordered f o r use in t r ea t ing the en t i re supply 
at the point w h e r e i t enters the r e se rvo i r . 

T h e t ypho id has not been def in i te ly t raced to c i t y 
w a t e r ( con tamina ted food be ing one suggested source ) 
but the evidence s h o w s that on J u n e 10 and 11 and 
on J u n e 16 and 17, r a in s occur red on the W h e e l e r 
creek w a t e r s h e d . T h e s e r a i n s we re f o l l o w e d b y t w o 
d is t inc t t y p h o i d ou tbreaks , o c c u r r i n g a f t e r an i n t e r i m 
equ iva len t to the u s u a l incuba t ion period. N o cases 
occur red before the end of the first incuba t ion per iod 
and none f o l l o w i n g the second r a i n . 
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How the Press Can Help the Water Works Superintendent* 
B y P H I L I P S C H U Y L E R * 

UIIIII ilium iiiiiiiintniniiiuiiiiiiiiM tmiMiumiiiiam^ 

W a t e r is the most prec ious of a l l our commodi t i es . 
W i t h o u t i t w e could nei ther p h y s i c a l l y e x i s t nor mate­
r i a l l y t h r i v e . U n f o r t u n a t e l y , i t is the least apprecia ted 
and unders tood. W a t e r is j u s t w a t e r to the b i g m a j o r ­
i t y , and i s t aken for g ran ted . I f it is c lear and cold 
and pala table and pure, i t i s m e r e l y w h a t i t ought to 
be. Does the w a t e r w o r k s super in tendent get a n y 
pa r t i cu la r c red i t fo r i t ? N o . B u t i f a n y t h i n g goes 
w r o n g , h o w q u i c k l y he is censured . 

T h e w a t e r w o r k s super in tendent holds a posi t ion of 
great r e spons ib i l i t y , as he i s to a large extent the 
' gua rd ian ange l ' over the hea l th of e v e r y m a n , w o m a n , 
and ch i ld i n h i s c o m m u n i t y . T h e r e f o r e , he should be 
accorded the d i s t inc t ion he deserves , and shou ld r e ­
ce ive a s a l a r y commensura te t h e r e w i t h . H e shou ld be 
a l l o w e d to t r a v e l and l ea rn h o w w a t e r is produced, 
t reated, and d is t r ibuted in other c o m m u n i t i e s ; and 
a l so should be a l lo t ted a specia l f u n d for research . 

I n s t e a d , the wa te r w o r k s super in tendent , except i n 
the b ig c i t ies , i s expected to w e a r ove ra l l s a l l the t ime , 
and be on the job n igh t and d a y ; is requ i red to be 
e v e r y t h i n g f r o m pur i f i ca t ion i s t to p i ck -and-shove l l a ­
borer ; and at the same t ime be up-to-date on the thoti-
sand-and-one angles of w a t e r w o r k s p r a c t i c e ; and a l l 
on a s a l a r y of $150 per month . 

T h i s a l l can be rec t i f ied if the publ ic is p roper ly 
en l igh t ened ; and it is up to each wa te r w o r k s super­
in tendent to educate the consumers on h is sy s t em, and 
at the same t ime educate h imse l f , so that the publ ic 
w i l l unders tand wha t w a t e r r ea l ly is and w i l l a lso 
appreciate the va lue of h is se rv ices . 

T h e w a t e r w o r k s super in tendent mus t r emember 
that success i s based l a r g e l y on good sa lesmansh ip . 
H e has t w o th ings to se l l—the "story of wa te r ' , and , 
' h i m s e l f — i f he w a n t s to make a success of h is w a t e r 
w o r k s , and secure greater r emune ra t i on . T o w a r d ac­
c o m p l i s h i n g these ends, he has at h i s c o m m a n d the 
sma l l e s t tool i n h i s k i t—the pen—a tool migh t i e r than 
the w r e n c h . H e should become as adept w i t h it as he 
is w i t h h i s other tools. 

T h e r e f o r e , the press—both popular and t e c h n i c a l — 
can be of great help to the wa te r w o r k s super in tendent . 
F i r s t , t h rough the med ium of the t echn ica l per iod ica l 
he can exchange ideas w i t h super in tendents in other 
c i t ies , and thus r ap id ly increase h i s k n o w l e d g e of 
w a t e r w o r k s p r a c t i c e ; and secondly , he can take e x ­
t rac t s f r o m these per iodica ls and incorpora te them in 
special a r t i c l e s to be publ i shed r e g u l a r l y in the local 
press or popular magaz ines , fo r the en l igh tenment and 
educat ion of the consumers and publ ic at la rge . 

O n e of the best campaigns of p u b l i c i t y of w h i c h I 
k n o w w a s the series of a r t i c l e s publ i shed b y R . H . 
C o r e y , genera l manager of the Coos B a y W a t e r Co . , 
Oregon , i n the loca l press about f o u r y e a r s ago and 

™ * P a p ™ / e l K l S s e c o n r " annual meeting Pacific Northwest Section. American Water Works Association. Spokane. May 17. 1929. 
+Member. American Society of Civil Engineers, and American Water 

Works Association. 

republ i shed i n ' W a t e r W o r k s E n g i n e e r i n g ' . H e to ld 
the publ ic a l l the f ac t s about the w a t e r supp ly , i ts 
t r ea tment , and i t s d i s t r ibu t ion . 

T h e consumers and the publ ic shou ld be i n f o r m e d 
on the f o l l o w i n g po in t s : 

1. Source of Supply—Whether it is adequate or inadequate; 
how soon an additional supply should be secured. 

2. Character of Water—Whether hard or soft; its chemical 
analysis, and why it varies from season to season; why it is 
sometimes turbid and should be filtered; why it sometimes has 
an algae taste, and how difficult it is to prevent algal and 
crenothrix growths. Why a soft water is preferable to a hard 
water, and how much a soft water saves in the laundry, in 
heating systems, in boilers. 

(While on the subject of water, the fact should be stressed 
that we know very little about water and its relation, chem­
ically, to industry, health, and plant life. We do not know 
what combination of minerals in water are the best for the 
health of human beings and animals; or how they affect the 
various products of industry. We have determined only re­
cently that the mineral characteristics of the raw-water supply 
have a direct bearing on sewage purification. Undoubtedly, 
the same relation exists toward some of the products of in­
dustry.) 

3. Storage Reservoirs—Why adequate reservoir capacity, 
distributing as well as storage, is necessary. Of what the pres­
ent storage consists, and why additional storage is necessary. 
How the source of supply and reservoirs are protected from 
pollution. 

4. Distribution—Of what the distribution system consists: 
sizes and kinds of pipe. Why 'permanent' types of pipe of 
adequate size should be laid in preference to temporary lines of 
small size. The necessity for complete circulation, and control 
by sufficient gate valves. The big reduction in fire insurance 
rates accorded by the Fire Underwriters to systems rating A - l . 

5. Pressures—What pressures are maintained in the distri­
bution system, and reasons therefor. 

6. Filtration—Why filtration is usually necessary. What 
filtration does and what it costs. 

7. Chlorination—Why chlorination is essential; bow it is 
applied; how it works: and that a taste of chlorine in the water 
instead of being harmful, is an 'insurance policy* against ty­
phoid and other water-borne diseases. 

8. Operation—Why the municipal water works should be 
entirely self-supporting; independent of all other functions of 
city government; and absolutely free from politics. 

9. Water Rates—Give the public the detailed cost of pro­
ducing and delivering water: show why the rates should be 
high enough to provide a fund for extensions and retirement 
of bonded indebtedness. 

10. Meters—Why the 'all-metered' system is the only just 
method for the sale of water. How it reduces waste, con­
serves supply, and thereby keeps down the water rates. That 
meters can not over-register, but, when damaged or worn out 
under-register. Why water used in city parks, street flushing, 
fire-fighting, should be paid for by the particular department 
using it. in order that the water department will be on a strictly 
business basis. 

11. Urge the consumers to visit the reservoirs, filtration 
and chlorination works, and pumping plants. Show them that 
a few dollars in beautification is money well spent. 

12. In other words, take the public into your confidence, 
and they will back you with all the money you need. This is 
very important when it is necessary to 'put over' a bond issue. 
A carefully planned campaign of publicity will ensure success. 

S o m u c h f o r the educat ion of the pub l ic . N o w , h o w 
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can the w a t e r w o r k s super intendent become better 
educated so that he can te l l the p u b l i c a l l of the fore­
going , and a lso make h is wa te r w o r k s the equal to, o r 
better than , a n y other wa te r w o r k s ? 

H e m u s t r emember tha t ' b ig oaks f r o m l i t t le acorns 
g row ' , and that wa te r w o r k s prac t ice of today and the 
resul tant modern w a t e r w o r k s have g r o w n f r o m the 
s m a l l ' a co rn ' ideas of thousands of super in tendents . 

M o d e r n i m p r o v e m e n t s are the resu l t of the in te r ­
change of these exper iences and n e w ideas. T h i s i n ­
terchange can be accompl i shed qu icker and better 
through the med ium of t echnica l per iodica ls than by 
w o r d of mou th o n l y ; a l though a f f i l i a t i on w i t h the 
A m e r i c a n W a t e r W o r k s A s s o c i a t i o n , and a t tendance 
at a l l the conven t ions and par t i c ipa t ion in the d i scus ­
sions, mus t not be neglected. 

T h i s i s the ' w h e n ' and the ' h o w ' and the ' w h y ' of the 
t echn ica l pe r iod ica l . I t i s the m e d i u m at y o u r c o m ­
m a n d . B e a r in m i n d tha t f o r e v e r y exper ience or new 
idea y o u pass on to the other f e l l ow , y o u w i l l get h u n ­
dreds i n r e t u r n ; or thousands i f y o u a l l f o l l ow th i s 
method. D o not hesi ta te because y o u t h i n k y o u can­
not w r i t e . W r i t e i t out i n y o u r o w n w a y , in penc i l i f 
a pen is not handy . L e t the edi tor help y o u put i t i n 
shape. 

M a n y t imes i t is the shor t i t ems that are the most 
va luab le and in te res t ing . R e m e m b e r that w h a t m a y 
be r egu la r rou t ine or c o m m o n pract ice f o r y o u , may 
be an i n n o v a t i o n to someone else. 

T a k e y o u r pen and get i n pr in t . Y o u w i l l make 
c l ien t s of y o u r readers a n d put y o u r s e l f i n l ine for a 
better job . 
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Water Works Problems 
How D o You Protect Your S u p p l y L i n e s Against Side Hill Erosion, 

Stream Bank Cutting, or Bridge Washouts? 

Editor's Note—It is the opinion of many engineers and water 
works superintendents that the water works problems of the 
eleven far western states are peculiar to this section and can 
best be discussed by the men in direct contact with them. 
Their solution is not always possible through application of the 
methods used in other sections of the country and now gener­
ally reported in national publications. Western Construction 
News invites from its subscribers material for a symposium on 
any practical subject of water works design, operation, and 
maintenance. Such discussions will be published at frequent 
intervals. 

W . A . K u n i g k , * super in tendent , wa te r d i v i s i o n , de­
par tment of publ ic u t i l i t i e s , T a c o m a ( b y l e t t e r ) : 

T h e wa te r d i v i s i o n of the D e p a r t m e n t of P u b l i c 

U t i l i t i e s of the c i t y of T a c o m a has t w o bad r i v e r c ross ­
ings a long the Green r i v e r g r a v i t y pipe-line that have 
requ i red some r i v e r protect ion and main tenance w o r k . 
T h e pa r t i cu l a r c ross ings r e fe r r ed to are the ones at 
W h i t e r i v e r , w h e r e the pipe-line crosses undernea th 
the s t r eam, and on the P u y a l l u p r i v e r near M c M i l l i n , 
where the pipe-l ine crosses the r i v e r on a steel br idge. 

F i g . 1 (upper l e f t ) s h o w s the detai l of a rock and 
b r u s h ma t t r e s s used near the W h i t e r i ve r c r o s s i n g of 
the G r e e n r i v e r g r a v i t y pipe-l ine. T h i s type of con­
s t ruc t ion w a s used to prevent fu r the r eros ion a l o n g 
the pipe- l ine where the r i v e r had washed out a chan-
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n c l for s e v e r a l hundred feet, pa ra l l e l to the pipe-l ine 
and f r o m 40 to 80 f t . w ide . B u i l d i n g these mat t resses 
ac ross the eroded channe l about 200 f t . on centers 
stopped f u r t h e r erosion and, a f t e r s eve ra l floods had 
passed, the b a c k f i l l w a s res tored by s i l t i n g between 
these s t ruc tu res . 

F i g . 1 (upper r i g h t ) w a s used w h e r e rock w a s more 
p l e n t i f u l t h a n b rush . O n e advantage of th i s type 
of m a t t r e s s is tha t i t can be bu i l t in r u n n i n g w a t e r 
w i t h o u t great d i f f i cu l t y . T h e w i r e mesh c o v e r i n g can 
be made up of one cont inuous sheet of suf f ic ien t length 
and w i d t h f o r a s ingle ma t t r e s s and ro l led ac ross the 
channe l w h e r e erosion i s to be stopped. T h e rock is 
then placed as s h o w n , and the w i r e mesh pu l l ed over 
and lapped over the top in the d i rec t ion of the cu r ren t 
and w i r e d together. 

A t the point w h e r e the pipe- l ine of the T a c o m a 
water supp ly passes under the W h i t e r i v e r , more sub­
s t a n t i a l cons t ruc t ion w a s necessa ry than is indicated 
by F i g . 1 ( u p p e r ) on account of the h igh ve loc i t ies i n 
the r i v e r d u r i n g floods a t t h i s locat ion, .At th i s point , the 
top of the pipe-l ine had been exposed and i t became 
necessary to place a pe rmanen t f lex ib le concrete block 
mat t ress ac ross the r i v e r , about 10 f t . d o w n s t r e a m 
f r o m the pipe-l ine. T h e s e concrete b locks w e i e cas t 
12 f t . square and 4 to 5 f t . t h i ck , r e in fo rced , and an ­
chored together by tour l y ^ - i n . g a l v a n i z e d cabies as 
indica ted m F i g . 1 ( l o w e r l e t t ) . V eloci t ies m the r i v e r 
at th i s c r o s s i n g were so h i g h m a t r ip - rap , c o n s i s t i n g of 
boulders of 3 and 4 cu .yd . content , we re read i ly swep t 
a w a y by the cur ren t . T h e l i r s t flood a f t e r the con­
s t ruc t ion of th i s mat t ress res tored the b a c k f i l l over the 
pipe-l ine and no trouble has been had s ince th i s t ime . 

F i g . 1 ( l o w e r r i g h t ) i l lus t ra tes the type of d r i f t bar­
r i e r tha t has been used s u c c e s s f u l l y by the T a c o m a 
w a t e r d i v i s i o n to confine the P u y a l l u p r i ve r to a per­
manen t channe l for a d is tance of about one-half mi le 
above the M c M i l l i n pipe-l ine bridge. . B a r r i e r s of th i s 
type were bu i l t out f r o m the eroded r i v e r banks ap­
p r o x i m a t e l y at r igh t angles to the d i rec t ion of the cur ­
rent and ex t end ing to the l ine that w o u l d f o r m the 
out l ine of the pe rmanen t channe l to be es tab l i shed . 
T h i s t ype of s t ruc tu re , but w i t h o u t the b r u s h mat t ress , 
has been used on in te r -county r i v e r w o r k fo r P i e r c e 
and K i n g count ies , W a s h i n g t o n , by W . J . R o b e r t s , 
consu l t i ng engineer , of T a c o m a . O n account of the 
sandy and s i l t y condi t ions of the P u y a l l u p r i v e r in th i s 
v i c i n i t y , qu icker resul t s we re obtained w h e r e v e r the 
b r u s h ma t t r e s s w a s added. T h e P u y a l l u p r i v e r ca r r i e s 
a large a m o u n t of debris , logs, s tumps , and s i l t d u r i n g 
flood stages and the s i l t i ng - in process cont inues quite 
r ap id ly a f t e r the ba r r i e r s h a v e become t ight . 

M . M . O 'Shaughnessy ,* c i t y engineer, S a n F r a n c i s c o , 
( B y l e t t e r ) : 

T h e c i t y is n o w concerned i n bu i ld ing a m a i n l ine 
aqueduct , 156 mi les long , th rough the h i l l s and moun­
ta ins , in the shape of a tunne l of 10 f t . 6 i n . d iameter , 
and w e are i n no conf l ic t w h a t e v e r w i t h su r f ace a c t i v i -

•Member, American Society of Civil Engineers. 

t ies . I n the h i l l y por t ions , the aqueduct i s so l o w as 
to be i m m u n e f r o m su r f ace m o v e m e n t s , and i n the 
v a l l e y por t ions w e h a v e i nve r t ed s iphon pipes. T h e 
tops of the pipes are at least 3 f t . be low the s u r f a c e of 
the g round and the n a t u r a l dra inage is t aken care of, 
so w e have no erosion and no s t r e a m bank c u t t i n g . 

H a r r y C . J e s s e n , c i t y engineer , S a l t L a k e C i t y , ( B y 

le t te r ) : 

W e have had no exper ience i n th i s p rob lem of p ro­
tect ion. I t so happens tha t the supp ly l ines c o m i n g 
f r o m the canyons to the c i t y a re la id t h r o u g h so l id r o c k 
or m a t e r i a l of w h i c h a large percentage is heavy , loose 
rock . T h e r e i s , of course , no danger of e ros ion under 
such condi t ions . T h e condui ts do not follow' the 
s t r e ams a n d therefore s t r eam bank c u t t i n g or br idge 
washou t s a l so are not i n v o l v e d . 

S . B . M o r r i s , * chief engineer, P a s a d e n a wa te r de­
par tment , ( B y le t t e r ) : 

I n my opin ion the sub jec t is too gene ra l for def ini te 
t rea tment . E a c h supp ly l ine is a p a r t i c u l a r job i n i t ­
self , i n v o l v i n g topography, geology, cu l tu re , r a i n f a l l , 
and dra inage e x i s t i n g i n the pa r t i cu la r case. 

W e have f e w supp ly l ines i n s ide -h i l l cons t ruc t ion . 
W e find them best protected w h e r e g i v e n adequate 
cover of ear th . I n some ins tances , w e cover w i t h 
wooden p l a n k i n g and , of course , a i m to des ign br idges 
w h i c h w i l l not w a s h out. W h e r e necessary , we pro­
tect s t r eam b a n k s f r o m eros ion by proper rebu tment . 

F . W . H a n n a , * chief engineer and genera l manager , 
E a s t B a y M u n i c i p a l U t i l i t y D i s t r i c t , O a k l a n d , ( b y 
l e t t e r ) : 

W e have no d i f f i cu l t i e s f r o m a n y of these methods 
of d e s t r o y i n g w a t e r supp ly sy s t ems , ne i ther w i t h i n the 
boundar ies of the d i s t r i c t nor on the m a i n aqueduct 
outside of i t . 

N a t u r a l H o t W a t e r for B o i s e , I d a h o 

T h e G e n e r a l W a t e r W o r k s and E l e c t r i c Corp . , F o r t 
W o r t h , o w n s and operates the B o i s e ( I d a h o ) W a t e r 
C o r p . and N a t a t o r i u m C o . T w o w e l l s , equipped w i t h 
10-in. deep w e l l t u rb ine pumps set at a depth of 160-
ft . , are b r i n g i n g in 1,000,000 g.p.d. of w a t e r at a t em­
perature of 170 deg. F . at the w e l l s . T h i s w a t e r is 
suppl ied to a s w i m m i n g pool, s a i d to be the second 
la rges t indoor n a t u r a l hot w a t e r pool i n the w o r l d ; 
to publ ic and p r iva te n a t u r a l hot w a t e r and s team 
ba th s ; and to some 200 premises fo r r e s iden t i a l heat­
ing . T h e s w i m m i n g pool has a capac i ty of 300,000 ga l . 
a n d the wa te r i s con t i nuous ly r e c i r c u l a t e d ; it is 
coagula ted , filtered, and s t e r i l i zed e v e r y 16 hours . 

T h e n a t u r a l hot w a t e r supply has been in con t inu ­
ous opera t ion f o r 39 y e a r s . I t dates to 1890 w h e n a 
6-in. prospect hole w a s sunk to a depth of 400 f t . in 
a one-acre t r ac t s e v e r a l mi l e s east of B o i s e and close 
to the foo th i l l s . T h e na t a to r ium w a s opened in 1892. 
F l a t - r a t e charges are made for the s e rv i ce , as no sa t i s ­
f ac to ry hot wa te r meter has been found prac t icable . 
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Stanford University Swimming Pools 
By O R V E L L E 11. T U C K E R 

Engmett, Hoard of Athletic Control, 
Stanford ( niversitu 

A s a fitting tribute to Ernst Brandsten, director of 
swimming instruction at Stanford University, and to 
the class of champions trained under his direction, the 
Board of Athletic Control decided to place swimming 
among the important sports sponsored by the Uni­
versity. 

Usually, swimming pools are designed to handle 
three classes of sports: swimming races, water polo, 
and diving. Owing to the popularity of each of these 
classes of sport at Stanford, it was decided that three 
separate pools should be constructed. The pools were 
built adjacent to each other in such manner that the 
bleachers which surround them allow adequate means 
for observing activity in all the pools. 

Pool Arrangement—The class pool for swimming 
instruction is 33 ft. 4 in. wide by 60 ft . long, with an 
average depth of 4 ft. 3 in. The varsity pool, used for 
water polo and swimming meets, is 40 ft. wide by 75 
ft. long, with an average depth of 6 ft. 9 in. T h e third 
pool, used exclusively for diving purposes, is 40 ft. 
wide by 60 ft . long, with an average depth sloping 
from 9 ft. 6 in. to 12 ft. at the spring boards and diving 
tower. The class pool and the diving pool are placed 

promenade above the filter room is the swimming in­
structor's office. T h i s office contains the only access 
to the mechanical equipment. When any one of the 
pools is in use, an instructor wil l be present besides 
an operator for the filtration, heating, and chlorinating 
equipment. 

There are no unusual features in the concrete con­
struction of the pools, except that the common wall 
between the class and diving pools is designed to 
withstand water pressure at full depth when either one 
is empty. The walls and bottom slab of each pool are 
plastered with Medusa white cement. The scum gut­
ter and curl) are of green terra cotta tile, set flush with 
the face of the w a l l ; the scum gutters being provided 
with outlets placed on 10-ft. and 12-ft. centers and 
drained to the main sewer. Around the pools are walks 
10 ft. and 12 ft. wide, sloping away from the pool 
curbs, and provided With drainage. The curbs are not 
elevated above the pool walls, but are constructed with 
a non-slipping surface as a safety measure. An inter­
esting feature is the sand pit adjacent to the pools and 
so arranged that bathers who use it can not enter the 
pools without first passing through showers. 

C O N S T R U C T I N G N E W S W I M M I N G P O O L S A T S T A N F O R D U N I V E R S I T Y . V A R S I T Y P O O L IN B A C K G R O U N D . C L A S S P O O L IN 
L E F T F O R E G R O U N D , A N D D I V I N G P O O L IN R I G H T F O R E G R O U N D 

parallel to each other, the central wall being common 
for both pools. Extending at right angles to the div­
ing and class pools, and separated from them by the 
diving platforms and promenade, is the varsity pool. 
Under the promenade is the mechanical equipment, 
including pumps, filters, and chlorinator. On the 

Water Circulation and Purification—The pools are 
to be used by men students only, as the lockers, 
showers, and toilet room facilities of the men's gymna­
sium are adjacent to them and are most easily accessi­
ble. I t is estimated that 300 to 400 students w i l l use 
the pools dai ly; therefore ample provision has been 
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made for circulation and purification of water. T h e 
bleachers w i l l accommodate 2200 spectators. 

T h e water supply is derived from a deep well in the 
filter room. T h i s well furnishes ample water for the 
pools and for washing the fi l ters; it is arranged to dis­
charge to the University standpipe at the power-house. 
T h e circulating system is so designed that water is 
withdrawn by a separate pump from the main drain 

*-*[-• 20"--' 

Water \U 

3'-0 

Tamp well 

Hot Tar 

Tiernan type ' M S P M ' solution-feed chlorinator is in­
stalled in the filter room. I t is now connected to the 
filter discharge line, dosing into a common header for 
the three pools at the point where the water leaves 
the heater. A three-way distributor is now being con­
sidered by the Board. T h i s would have a cock in each 
line and would discharge to each of three inlets in the 
respective pools, giving a controlled dosage which can 
be fitted to the varying bathing loads. 

Personnel—The general layout and mechanical 
equipping of the pools was made under my direction. 
T h e contract for the concrete construction was per­
formed by Grant Miner, of Palo A l t o ; mechanical 

W T f l 

Section Along E a s t and W e s t Cen te r L i n e of D iv ing and C l a s s 
Pools, Showing S t r u c t u r a l Detai ls 

connection at the center of the floor slab of each pool. 
These separate pumps discharge through two hori­
zontal pressure filters, each 8 ft. diameter by 16 ft. 

T h e Di rector of S w i m m i n g and T w o S t a r s at S tan fo rd . 
Le f t , ' D a v e ' F a l l , Cen te r ' E r n i e ' B r a n d s t e n , 

R ight ' P e t e ' des Jard ine 

On the 

equipment was furnished and installed by the Califor­
nia Fi l ter Co., of San Francisco; the terra cotta tile 
was furnished by Gladding, McBean & Co. A l l con-

Water Level 
\36r 

N 

I 
LONGITUDINAL SECTION OF VAR5ITY POOL 

i 
Water Level 36"-0"-

% 

LONGITUDINAL SECTION OF DIVING AND CLASS POOLS 

long. The pump and filter capacities are calculated for 
a complete turnover of each pool in 7 v / 2 hours. The 
filters discharge to a heater which is provided with by­
pass connections so that the water can be circulated 
and heated to different temperatures. Filtered water 
then discharges to outlets below the water line in the 
walls on all four sides of each pool. T h i s prevents 
short circuiting and gives a complete circulation of the 
entire pool. Each pool is provided with vacuum 
cleaner connections, also installed below the water 
line. These connections are at convenient points on 
all four sides, so that the bottom can be kept free from 
any accumulations of foreign matter. A Wallace & 

tracts were performed on a time schedule so that the 
pools would be ready.for service at the opening of the 
academic year on October 1. Thomas A . Storey is 
dean of the Department of Physical Education and A l ­
fred Masters is general manager of the Board of Ath ­
letic Control. 

Cracks in Burbank Reservoir 

T h e 7,000,000-gal. municipal reservoir No. 4, at Bur -
bank, California, developed four cracks on Septem­
ber 8. State and special consulting engineers wi l l 
probably assist in examining the reservoir. 
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Reminiscences of the Pioneer Engineers of California* 
By O T T O VON G E I . D E K N j 

Consulting Engineer, San Fruncisco 
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Part I I 
Tha t is what happened in California. I t developed 

the mining and hydraulic engineer; these experts 
were more efficient perhaps in hydraulics than in metal­
lurgy as an applied science, because the process of 

R O S S E . B R O W N E 

getting the gold out of the ground was specifically a 
hydraulic one; it involved the application of storage 
water under a high head, by means of long pipe-lines, 
to the gravels where the gold was to be gleaned. I n 
this art the early California mining engineer was un-
equaled anywhere; his services were sought every­
where, f rom South A f r i c a to South America and from 
Alaska to Siberia. Names like those of Ross E . 
Browne, Augustus J . Bowie, Alexis Janin, H . A . B r i g -
ham, Hamilton Smith, and many others became inter­
nationally known and famous. T h e investigations by 

1 

•••• 

P. J . F L Y N N 

Hamilton Smith of hydraulic flow in pipes under a 
high head were probably the first of the kind ever 
made. H i s literature on that subject has become 
classic and is authoritative today. 

"Fart I was published in the September 25th issue. 
tOtto von Geltlern is a Life Member of the American Society of Civil 

Engineers: Past President of the Astronomical Society of the Pacific; a 
Vice-President of the California Academy of Sciences: President of the 
Mechanics Institute of San Francisco; and a Regent of the University ol 
California. He is the father of Edward von Oeldern, civil engineer, Yuba 
City, California. 

When hydraulic mining was enjoined by the courts 
because its byproduct in the shape of detritus, silt, 
and slickens threatened to destroy the agricultural 
lands of the Sacramento valley and the navigability of 
its streams, the hydraulic engineer turned his atten­
tion to the far greater value of the Sacramento valley 
as a perennial agricultural asset, and he developed 
methods of irrigation, reclamation, and storage of 
water for this specific purpose. Whi le the general 
principles of this new development were known to 
him, he had to learn from actual experience how to 
apply these principles to a new environment, and to 
make use of these methods on a large scale. 

One of the pioneers of irrigation engineering in 
California was my old friend, P . J . F lynn , an I r i sh 
patriot, who had been an irrigation official in India 
for the Engl i sh Government; he was at that time one 

A . W. V O N S C H M I D T 

of the best qualified men whom we had in California, 
where he had the opportunity to make ful l use of his 
erudition and practical experience. 

H e published a book on the subject in San F ran ­
cisco in 1892—I helped him in the edition of it—en­
titled 'Irrigation Canals and Other Irrigation Works , 
Including the F low of Water in Irrigation Canals and 
Open and Closed Channels Generally ' ; this work con­
tained a very complete set of tables, which simplified 
and facilitated the application of the formulas of K u t -
ter, Darcy, and Bazin. The text contained 393 pages 
and the tables 283 more, making up a book of 676 
pages, which was widely read at the time. Whi le it 
is out of print and somewhat behind the time, it is still 
an extremely useful book, particularly that part of it 
which contains the tables, of which there are seventy. 
T h e book, if wanted today, is priced at $25, which 
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shows that it st i l l has a value. I ts author died a year 
or so after its publication in the very prime of his use­
fu l and active life. 

T h e most prominent and best known engineer of 
the early days was Colonel A . W . von Schmidt, a 
Courlander of Teutonic stock, who came to California 
in 1849 when a young man. He was one of the most 
picturesque characters of his time. I t was he who 

W I L L I A M H A M M O N D H A L L 

brought the first Spring Valley Water Co.'s supply to 
San Francisco from the peninsular resources of the 
Pilarcitos, on the Fourth of Ju ly , 1862; a holiday never 
to be forgotten in the history of San Francisco. He 
established a portion of the boundary between Cal i ­
fornia and Nevada, from Lake Tahoe on. He suc­
ceeded in blowing away Blossom rock in San Fran­
cisco bay, by tunneling it from above and filling it 
full of black powder. He lowered it to a depth of 24 
feet at low water. Th i s was done in the early or mid­
dle seventies, and it appealed to the public as an at­
tractive and spectacular piece of engineering. 

He built the first drydock at Hunters Point in San 
Francisco bay; and in fact, he appeared to be in evi­
dence at all times in whatever work of any magnitude 
was carried on in our state. During the latter part of 
his life he took up hydraulic dredging, which he car­
ried on as a specific business, after he had settled his 
difficulties with another one of the pioneer engineers 
of California, one A . B . Bowers, who claimed to be 
the inventor of the hydraulic dredging method, and 
who fought every one in court for what he considered 
the slightest infringement on his patent rights. T h i s 
versatile man, Bowers, who seemed never to grow old, 
spent half of his life in the courts of the country, trav­
eling from state to state, and from one part of the 
world to another, until he died comparatively recently 
in New England at the age of ninety-two. During 
my boyhood days I knew these two competitors; later 
on in life I became quite well acquainted with them 
and saw them very frequently, particularly the old 
Colonel, who remained true to California to the end of 
his days. He died in 1906, immediately after the 
great earthquake. 

Another of the earlier engineers, and one who is 
st i l l alive at the age of about eighty years, is Wi l l i am 
Ham. Hal l , the originator of the Golden Gate park in 
San Francisco, and the first one who found ways and 
means of preparing the sand dunes of the ocean beach 
so that they could be made to bring forth vegetation, 
which led to a final cultivation of what had always 
been a sandy desert prior to that time. He went to 

Holland and studied the methods in use there for this 
purpose. Mr. H a l l was the first state engineer of 
California, and as such he was connected with every 
important investigation made by the authority of the 
state. Under his direction physical data of our great 
valleys were gathered of every available k ind ; the 
rivers were gauged, the floods measured, rainfal l and 
run-off were determined, wells were sounded, and a 
general systematic study of the physical conditions of 
the most vi tal part of our state was carried on by a 
force of young assistants, and placed on record in the 
shape of reports and charts that are still available and 
of use in engineering investigations at the present 
time. 

Mr. H a l l spent some years in South Af r i ca where he 
became a personal friend of Oom Paul. He lives a 
retired life in San Francisco now, although apparently 

H E R M A N N S C H U S S L E R 

hale and hearty. 1 visited him several months ago at 
his home and spent a portion of an afternoon with 
him in chatting about old times and recalling old mem­
ories. There is a certain delight in doing this, and 
every human being of mature age appears to have the 
same trait or trend of mind; that is, to remember the 
past in the sense of all that was pleasant and agree­
able about it, and to forget whatever there may have 
been of a disagreeable nature. T h e older one gets, the 
more one lives in the pleasant memories of the past, of 
that which is never to return again in just that way. 
Before I close I shall have something more to say 
about that phase of life. 

One of the early hydraulic engineers of our state, 
whose name is connected more particularly with the 
water supply of San Francisco, was Herman Schuss-
ler, who came to California in the early sixties from 
Germany, when about twenty-one years old. B y his 
energy and ability he made himself the chief engineer 
of the Spring Val ley Water Company. I n fact, he 
grew up with this water system from the year 1863. 

( T o Be Continued) 
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Water Works of Pittsburg, California 
Pittsburg, California, is a thriving industrial city at 

the junction of the San Joaquin and Sacramento rivers. 
I n 1925 the population was 7500; the estimated 1929 
population is 10,000. The principal industries are 
those of the Columbia Steel Co., Johns-Manville Corp., 
Pioneer Rubber Co., F . E . Booth Canning Co., Great 
Western Electro-Chemical Co., and Redwood Manu­
facturers Co. Coal was formerly mined near Pitts­
burg in commercial quantities. 

The present city occupies the site of Rancho Los 
Medanos, a 10,000-acre Mexican grant of 1835. T h e 
old townsite was the 'New Y o r k of the Pacific' which, 

Plac ing Re in forced Concrete Foundat ion for New 
Pi t tsburg Standpipe 

in 1850, made a strong but unsuccessful attempt to 
obtain the state capitol, then at San Jose. For the 
past five years Pittsburg has been under the city man­
ager form of government with Roy A . -W'atkins in­
cumbent. R . L . Heck has recently been placed in 
charge of the water distribution and service depart­
ment. 

Old Water System—Pittsburg originally took its 
water from the San Joaquin river but, subsequent to 
the typhoid epidemic of 1920, it became necessary 
either to get potable water from another source or 
else install a filtration system. A $100,000 bond issue 
for a filtration system was defeated in the 1925 elec­
tion and the city manager decided on well supply as 
the other alternative. During 1928 three wells were 
sunk in the city park and were connected by a 12-in. 
line to the old 100,000-gal. wooden tank, 100 ft. high, 
in the business district. 

The well supply is protected by a Wallace & Tiernan 
semi-automatic, type ' S A S P M ' solution feed chlorina-
tor which starts whenever the pumps begin operation. 
Th i s injects from 1 to l l / 2 lb. of chemical per day and 
gives a 0.2 p.p.m. residual of free chlorine with one 
pulsation each 1 0 seconds. 

T h e city uses 555,000 to 800,000 g.p.d. during the 
summer; this consumption being decreased by one-
third during the winter. There is 1 8 miles of distribu­
tion mains working against a pressure of 3 8 lb. per 
sq.in. Neptune trident meters are used on the distri­
bution system and Sparling meters are used on the 
production system. Each well is protected by a sand 

trap, the design being that of Roy A . Watkins, city 
manager. T o further improve the system, a modern 
standpipe has recently been erected in the city park, 
at the highest elevation within the present city limits, 
and near the production wells. A s it is desired to keep 
IIDIII overloading the present distribution line, the 
pumps have been taken off the direct distribution 
mains and no longer deliver through the general 
system. 

Pittsburg has three cased wells, as follows: 
Well Depth (tatput (ShloriiM Analysis Hardness 
No. (ft .) (g .p .RI . I (grains per I ' . S. gal.) 1 grains 1 

1 160 525 3.08 19 
2 212 525 4.92 15 
3 225 437 4.92 13 
The wells are equipped with Argo deep-well pumps 

powered by 30-hp., 440-v., 3600-r.p.m. United States 
Electric Co. motors. These units deliver 440 g.p.m. 
each at 60-lb. pressure. Time-delay relays control the 
starting so that only one pump may start when the 
supply becomes depleted; the second and third pumps 
then come in at intervals of \y> minutes. An especially 
designed selector allows rearrangement of the start­
ing line-up and permits the operator to shift and 

Completed Steel Standpipe at P i t tsburg . Height 125 ft. , D-.ameter 
15.5 ft . , C a p a c i t y 175,000 gal . 

equally distribute the operating frequency of any 
pump. 

New Standpipe—The new standpipe is designed to 
hold 175,000 gal. ; it is 125 f t . high and 15.5 ft. in di­
ameter. T h e pressure on the ->8-in. cold rolled steel 
tank bottom is 54 lb. per sq.in. The tank walls are 
A in. thick and are erected in 4-segment, 6-ft. l i f t s ; 
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there is 653 tons of structural steel in the walls and 
a steel top which weighs 125 tons. W i t h the tank 
fu l l , the total weight above the foundation is 1647 tons. 
T h e base is 32 ft. in diameter and 3.5 ft. deep and con­
tains 102 cu.yd. of concrete with 8 sacks of Calaveras 
cement per cubic yard. A 3-min. dry mix was used, 
the mix being designed for 2000-lb. concrete at 3 days. 
There is 7x/z tons of reinforcing in the foundation, ar­
ranged as fol lows: a mat of J<2-in. square bars woven 
on 5-in. centers with 5 circular bars at radii of 6, 7 l / i , 
10, 12, and 14 f t . ; overlying the mat are 196 square 
bars ( l _ ^ - i n . ) laid center to end in a circle. T h e steel 
is set 6 in. above the bottom of the foundation. T h e 
design of the tank and foundation was made by Abbot 
A. Hanks, Inc., engineers, of San Francisco; construc­
tion being supervised by George T . Oliver, city engi­
neer of Pittsburg. 

T h e new standpipe has several unique features and 
was characterized by a construction period of only 60 
days from the time the council authorized the work. 
Excavation for the foundation was made with a 1-ton 
Caterpillar and a scoop in one day's time; the ground 
walls being used for the forms. The reinforcing was 
laid in one day, August 12. A l l concrete was poured 
in 11 hours on August 13; three one-bag mixers being 

— 

E r e c t i n g Second L i f t of the P i t t sburg Standpipe . Steel B a s e 
A l r e a d y H a s Been Anchored to Reinforced 

Concrete Foundat ion 

used. City forces excavated for and laid the founda­
tion under the direction of V . A . Kauferberg. Rein­
forcing steel was supplied by Gunn Carle & Co., of San 
Francisco. 

Steel erection was done by the Berkeley Steel Con­
struction Co., Duncan Nielsen, president, with R . P . 
Armstrong, foreman on the work. T h e tank was 
erected from a working barge of 8 by 8-in. timbers on 
the inside (raised and lowered by water) and from 
hook scaffolds on the outside. Painting was done as 
the barge was lowered. A R i x ' S i x ' gas-driven air-
compressor, Thor riveters, and an Ingersoll-Rand 
caulker were used by the erecting crew. 

T h e tank is connected to the production line by 390 
ft . of 10-in. Belgian cast-iron pipe, laid with 'Leadite ' 

joints. Inside of the tank there is a 40-ft. riser of 12-in. 
standard screw pipe of American manufacture. T h e 
outflow is through a separate 10-in. line. A l l new pipe 
and fittings were supplied by Grinnell & Co. 

Meter Rates—Pittsburg water is sold on the follow­
ing schedule: 

Equivalent 
Meter Reading (Cu.Ft . ) Price per 1000 Gal 

From To Change Cents 
0 500 $1.75 46.7 

500 600 1.95 43.3 
000 700 2.15 40.9 
700 800 2.35 39.2 
800 900 2.55 37.8 
900 1000 2.75 36.7 

1000 1100 2.90 35.2 
1100 1200 3.05 33.9 
1200 1.300 3.20 32.9 
1300 1400 3.35 31.9 
1400 1500 3.50 31.1 
1500 1600 3.65 30.4 
1600 1700 3.80 29.8 
170(1 1800 3.95 29.2 
1800 1900 4.10 28.8 
1900 2000 4.25 28.3 

For each 100 cu.ft. above 2000 the rate ie 12j/-tf or the equiva-
lent of 1 6 ^ per 1000 gal. 

Water Fi l t rat ion Plant for Manila 

Plans and specifications have been prepared and 
bids for construction advertised for a water filtration 
plant for the Metropolitan Water Distr ic t of Manila, 
Philippine Islands. The plant consists of eight filters, 
designed for a normal rating of 5,000,000 U . S. gal. 
daily, but able to deliver a daily maximum of 7,000,000 
gal. Further information can be obtained from the 
Purchasing Agent, Bureau of Insular Af fa i r s , U . S. 
W ar Department, New Y o r k City. 

San Francisco Bay Bridge 

Federal representatives authorized by President 
Hoover for the San Francisco Bay Bridge commission 
include: Army—Col . G. B . Pilsbury and Maj . E . L . 
Daley; navy—Rear Admirals VV. R . Standley and L . 
C. Gregory; the President—Mark L . Requa. C. C. 
Young, governor of California, has named four state 
representatives, as fol lows: Arthur H . Breed, state 
senator, of Oakland, for the Eastbay region; George 
T . Cameron, publisher, of San Francisco, for that c i ty ; 
C harles D . Marx, professor emeritus of c iv i l engineer­
ing at Stanford Univers i ty ; and C . H . Purcell , state 
highway engineer. Mark L . Requa, consulting mining 
engineer, of Piedmont, has been named chairman of 
the joint commission, which recently held its first 
meeting in San Francisco, and inspected the bay re­
gion by airplane. 

Vit r i f ied Sanitary Sewers for Missoula 

T h e city of Missoula, Montana, has received and 
taken under advisement the following bids for the 
south side vitrified pipe sanitary sewer system: Mor-
rison-Knudsen Co., Boise—$464,420; J . F . Shea, San 
l ;rancisco, and Cli f ton, Applegate & Toole, Spokane— 
$469,419; J . C . Maguire, Butte—$481,505. T h e engi­
neer's estimate was $470,260. 
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Cast Iron Pipe 
Evolution in Foundry Practice—Use of 60-Inch Cast-Iron Supply Line for Delivering a Large 

Volume of Water at Low Head—Centrifugal Pipe in 18-Foot Lengths 
Meets Emergencies Arising from Depleted Supply 

Although centrifugal process de Lavaud cast-iron 
pipe is made only in sizes up to 20-in. diameter, pit 
cast pipe in larger sizes, of metal having high tensile 

1910, and 1929. I n the foundry practice of 1800. pipe 
was cast on the bank in 3 to 4-ft. lengths (see F i g . 1) . 
By 1860. casting was done in a pit in 8 to 9-ft. lengths 
(see F i g . 2 ) . I n 1910, pipe was cast vertically in 12-ft. 
or 5-metre lengths (see F i g . 3 ) . B y 1929 (see F i g . 4 ) , 
foundry practice for the smaller diameter pipe had 
been changed to centrifugal casting in 12 or 18-ft. 
lengths. Thus , with the development of metal core 

F i g . 1. C a s t i n g Pipe on the B a n k In 3 or 4-ft. L e n g t h s , 1800 

strength and improved physical qualities, is now com­
ing into extensive use for supply lines which operate 
under low heads. 

F i g . 2. C a s t i n g Pipe in a Pi t in 8 or 9-ft. L e n g t h s , 1860 

Foundry Practice—The evolution of foundry prac­
tice in the manufacture of cast-iron pipe may be di­
vided into four typical periods, namely: 1800, 1860, 

F i g . 3. C a s t i n g P ipe V e r t i c a l l y in 12-ft. or 5-m. L e n g t h s , 1910 

bars and flasks, and the use of dry molds, great im­
provement in the manufacture of cast-iron pipe has 
taken place. Within a century, the length of pipe sec­
tions increased from 3 ft. to 16 ft. Also, modern pit 
cast pipe is more uniform in thickness and contains 
less impurities than the older type of pipe. 

A 60-in. Diameter Cast-Iron Supply L i n e — T h e use 

i 

F I G . 4. D E L A V A U D C E N T R I F U G A L P R O C E S S O F C A S T I N G P I P E IN 12 O R 1 8 - F T . L E N G T H 
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of cast-iron pipe of large diameter is well suited to in­
stallations where a considerable amount of water must 
be delivered at low head, with consequent low veloc­
i ty, and with certainty of service. A s an example, 
there was recently installed at Atlantic City, New Jer­
sey, a 60-in. diameter cast-iron pipe-line, 9600 ft . long, 
to augment the existing water supply which was being 
delivered by a 42-in. wood-stave conduit. 

In this installation, the pipe was unloaded from gon­
dola cars by a locomotive crane. I t was then trucked 
to a distribution point \ ] / 2 miles distant. Here it was 
transferred to a special trailer, equipped with cater­
pillar treads, and hauled to the trench by a caterpillar 
tractor. Three different unloading points were estab­
lished along the right-of-way. A mechanical ditch 
digger, mounted on caterpillar treads, was used in the 
work. W ith a gasoline crane, also mounted on cater­
pillar treads, it was possible to lay as many as 16 
lengths of the 60-in. pipe per day. 

T h e terrain was marshy in spots (see Fig . 6) but had 
a firm sand and sandy clay subsoil, the spongy surface 

F i g . 5. Pour ing a Jo in t on a 60-in. C a s t - I r o n Supp ly L i n e 

soil being of little depth. The pipe was lowered by 
gasoline crane and was supported in the trench by 
cross boards, two planks being required for each length 
of pipe. A gasoline pump was used to keep the trench 
free from water. 

T h i s 60-in. line has twice the capacity of a 42-in. 
conduit. T h e weight of one standard 60-in. pipe length 
is 1000 lb. less than that of two equivalent 42-in. cast-
iron pipe lengths. Also, the use of one large line re­
duces the number of joints, the points of possible leaks, 
and the reduction in pipe surface lessens the internal 
friction. Pouring of joints in the 60-in. line is shown 

in F i g . 5 and a section of the finished line in F i g . 6. 
Emergency Installation in Texas—One solution of 

the problem of installing cast-iron pipe to meet emer­
gencies arising from depleted supply, sudden increase 
in demand, or similar exigencies, is the use of pipe in 
long laying lengths. T h i s longer pipe can be handled 
with ease and the lesser number of joints greatly in­
creases the speed with which the line can be completed. 

At Turkey , Texas , recently, the water supply was 
being rapidly exhausted. T h e city was threatened 
with a complete water famine unless a new supply 
could be located and put into immediate use. A suffi­
cient supply was found at wells 4 miles southwest of 
Turkey and a contract was awarded for drilling new 

F i g . 6. Sect ion of a Completed 60-in. C a s t - i r o n Supply L i n e L a i d 
on S l ight Grade T h r o u g h Marsh L a n d 

wells. B y the time the wells were completed and 
tested, a preliminary pipe-line survey had been finished 
and the amount and size of pipe determined, de Lavaud 
centrifugal pipe in 18-ft. lengths being chosen. T h e 
pipe was ordered before final plans and specifications 
had been finished. I t was delivered, distributed, and 
ready to lay within five days after the final plans had 
been completed and the formal contract signed. U n ­
loading from gondola cars was in this case handled by 
a gin pole. T h e 18-ft. lengths were hauled to the site 
on standard length trucks. T w o men, using slip ropes, 
were required to lower the pipe into the ditch. 

C A L I F O R N I A C I V I L E N G I N E E R S R E G I S ­
T R A T I O N B O A R D 

On October 14, the Hon. C. C. Young, governor of 
California, appointed the three members of the board 
to administer state registration of c iv i l engineers as 
per A.B.No.174, passed by the 1929 Legislature, as 
follows: 

Donald M. Baker (M.Am.Soc .C .E . ) consulting engi­
neer, Los Angeles; Henry J . Brunnier (M.Am.Soc. 
C . E . ) consulting structural engineer, San Francisco: 
and Albert Givan (M.Am.Soc .C .E . ) general manager 
and chief engineer of the Sacramento Municipal 
Ut i l i ty District . 

Practising c iv i l engineers have until June 30, 1930. 
to make application for registration without exam­
ination. Applications should be addressed to James 
F . Collins, director of Professional and Vocational 
Standards. State Capitol. Sacramento. 
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Elwood Mead, United States commissioner of reclamation, 
has been in Mexico in attendance at a joint meeting of the 
American and Mexican sections of the International Water 
Commission. 

Ralph A. Stevenson, sanitary chemist and bacteriologist, of 
Sacramento, left on September 23 for a month's visit to eastern 
filtration plants. He was sent by the city of Sacramento to 
investigate the latest designs in sedimentation basins. 

George McAneny, for seven years president of the New-
York and Associated Cities' Planning Commission, and an 
authority on city planning, recently spoke at the Jonathan 
Club. Los Angeles, on the proposed razing of Bunker Hill. 

Paul Bailey has been employed by the city council of Lodi. 
California, to make a survey and report on the underground 
water from Mokelutnne river. He will also testify in suits 
pending in Calaveras and San Joaquin counties against the 
diversion of water from this river. 

M. C. Poulsen, office engineer in the department of public-
works, Fresno, resigned on October 15 to become chief engi­
neer of the Clay Products Institute of California. Poulsen 
was instrumental in the development of the uniform building 
code of the Pacific Coast Building Officials Conference. 

Robert W. Hunt Co. has been employed by Robinson & 
Stcinman. consulting engineers, to perform mill. shop, and 
field inspection of a 1 steel and cables for the new St. Johns 
bridge in Multnomah county. Oregon. This company recently 
furnished a similar service on the Bear Mountain bridge in 
New York state. 

Horace E . Plummer, of Portland, was elected president of 
the Pacific Coast Builders Conference at the annual convention 
in Portland on September 6. S. P. Koch, of Berkeley, was 
named first vice-president; H. C. Vandewater, Glendale, secre­
tary; and D. H. Merrill, Los Angeles, managing secretary-
treasurer. The 1930 convention will be held at Long Beach. 

George A. Posey, county engineer of Alameda county. Cali­
fornia, has been named as engineer for the Alameda-Contra 
Costa Joint Tunnel-Highway District, which is to direct the 
construction of a new low level Broadway tunnel and highway 
from Walnut Creek to the northerly end of Broadway. Oak­
land. His associate is Ralph R. Arnold, county engineer of 
Contra Costa county. 

Charles D. Marx, professor emeritus of civil engineering at 
Stanford, has sailed for the world engineering congress a t 
Tokyo as the representative of the American Society of Civil 
Engineers and Stanford University. He will return in Dc-
cemher. Other delegates from the far west include F . W. 
Bradley, C. E . Grunsky. J . B. Lippincott, and D. C. Hcnny. 
Some 200 American and European engineers will attend the 
congress, which opens on October 29. 

Development Engineers, Inc., a civil engineering firm spe­
cializing in all branches of municipal engineering, has estab­
lished a main office in the Financial Center bdg.. Oakland, for 
operation in the San Francisco bay territory. Bert J . Mehl is 
the resident manager. At present the firm has a considerable 
practice in southern California and Arizona. E . Earl Allen is 
president of the corporation and Glenn L . Lewis is chief engi­
neer and consultant for California projects: in Arizona H . W. 
Oakcs is manager and S. M. Morse is chief engineer. 

George Hawley. of Berkeley, has been appointed by Gov­
ernor C. C. Young as the deputy in charge of all dams in 
California, other than federal structures. Hawley is a graduate 
of Stanford University. His experience on water projects 
in the state includes the San Pablo and Upper San Leandro 
projects of the East Bay Water Co.: construction of the 
Woodward dam. and reservoir control for the South San 
Joaquin Irrigation District; consulting engineer for the irri­
gation of 100,000 acres in the Da vis-Woodland area: a report 
on the diversion, storage, and treatment works making Sac­
ramento river waters available for domestic and industrial 
use in the Port Costa area; hydroelectric investigations for 
the Oregon Electric Railway Co. Hawley will serve in the 
department of public works under Edward Hyatt, state en­
gineer. 

ASSOCIATIONS 
t m i i i i i i i i m m i i i i i i m i i IIIIIIIIIIIIIIIIINIIIOIIIU^ 

Western Washington Section, American Society of Civil 
Engineers—At the regular monthly meeting on September 30, 
John Clayton Hoyt, former vice-president of the Society, was 
a guest. The meeting was largely devoted to announcements 
by the committee on public relations on the program adopted 
by the Section last spring. The aim of this program was given 
editorial comment in the 'proceedings', part 2. of the national 
Society and in our September 25th issue. 

Los Angeles Section, American Society of Civil Engineers— 
This Section was founded in 1914; the present membership 
being 505. Regular meetings are held on the second Wednes­
day evening of each month at the Engineers Club. 

At the meeting on September 11. a detailed description was 
given of the Pasadena water development plan, including the 
$10,000,000 Pine Canyon storage dam on the San Gabriel 
river. The city of Pasadena has rights in the new storage 
project only to the water which would under natural condi­
tions flow to the sea. The dam must, therefore, pass all 
water which normally would percolate into subterraneous 
reservoirs and all appropriated waters. The speakers on the 
program, all from the staff of the Pasadena water depart­
ment, were: S. B. Morris, chief engineer; C. W. Sopp, assis­
tant engineer; C. A. Pearce, designing engineer: and James 
M. H . Howard, special counsel. 

Shortly before the last regular meeting, many members of 
the section visited both the Pine Canyon damsite and the 
San Gabriel damsite of the Los Angeles County Flood Con­
trol District. 

Colorado Section, American Society of Civil Engineers— 
This Section was founded in 1908; the present membership 
being 93. Regular business meetings are held at the Denver 
Athletic Club at 8 p.m. on the second Monday of each month, 
except during July and August. These meetings are usually 
preceded by an informal 6:30 dinner; weekly luncheons are 
held each Wednesday. 

At the 184th regu'ar meeting on September 16 there were 
22 members and guests present. L . G. Carpenter, consulting 
engineer, of Denver, gave an illustrated address depicting the 
life and attainments of the famous engineer of early times, 
Leonardo da Vinci. Jay Turley. civil engineer and lawyer, 
of New Mexico, briefly discussed some of the problems of the 
Colorado river. Robert Follansbee. district engineer of the 
U. S. Geological Survey, was appointed representative of the 
Colorado Section to the World Engineering Congress to be 
held in Japan this November. 

The new officers of the section are: president. Ivan E . 
Houck; vice-president—Norman W. Funk; secretary-treas­
urer—Lyman F . Copeland. 

L E A G U E O F C A L I F O R N I A M U N I C I P A L I T I E S 

The 31st annual convention of the League of California 
Municipalities was held at the Hotel Oakland. 13th and Harri­
son St.. Oakland, on October 7 to 11. The attendance ex­
ceeded 1300. Long Beach was selected for the .32nd annual 
convention, to be held in October of 1930. 

New officers of the League follow: president—G. Gordon 
Whitnall. Los Angeles; director-manager—William J . Locke. 
Alameda: treasurer—H. A. Mason. San Francisco. The 
various departments of the League, and their heads, are: public 
health—president. W. H . Dickie. M. D., director of the state 
department of public health. Sacramento: engineers and street 
superintendents—president. Henry S. Gierlich. Monrovia; city 
attorneys: city managers—president. Oscar Weissgerber. San 
Mateo: clerks, auditors, assessors, and treasurers—president— 
Ivan A. Swartout. San Fernando: mayors and councilmen— 
president. Oscar Hauge. Long Beach: city planning—president. 
C. J . S. Williamson, planning commissioner of Santa Monica: 
municipal utilities association fa new department)—president. 
F. W. Hanna. Oakland: vice-president. R. L . Criswell, Los 
Angeles; directors. S. B. Morris of Pasadena and Clark T. 
Henderson of Burlingame. and secretary. William J . Locke. 
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The presidents of these departments, with the general officers, 
constitute the executive committee of the League. 

Exhibitors at the 31st annual convention were: 
American Concrete Pipe Co. Neptune Meter Co. 
Art Concrete Works Northern Street Lighting Co. -
California Corrugated Culvert Oakland. City of 

Co. Oakland, City Planning Corn-
California Pottery Co. mission of 
Clark & Sons. N. Pacific Clay Products Co. 
Dorr Co.. Inc.. The Pacific Co. 
Fiona Meter Co. Pacific States Cast Iron Pipe Co. 
General Electric Co. Pittsburgh Equitable Meter Co. 
Gladding. McBean & Co. Prizmalite Co., The 
Greenberg & Sons, M. Portland Cement Association 
Hersey Mfg. Co. Street Lighting Equipment Co. 
Kartschoke Clay Products Co. Union Metal Mfg. Co. 
McWane-Pacific Co. Warrenite Bitulithic 
Muddox. Inc., H . C. Westinghouse Electric & Mfg. 

Co. 
Portions of the 1929 meetings of special interest to city 

engineers, street superintendents, and city planners, have been 
extracted from the official program as follows: 

M O N D A Y , O C T O B E R 7 
General Session 

8 to 9:30 a.m. (Ivory ballroom')—Registration. 9:30 a.m.— 
Music: opening address by H . C. Bottorff. president of the 
League: address of welcome by J . L . Davie, mayor of Oak­
land: business: report of committee on division of the gasoline 
tax (with discussion): "Work of the California Commission on 
Public Safety' by Ralph W. Robinson, committee chairman. 

Engineers and Street Superintendents 
2 p.m. (Blue room) Chairman—Chas. R. Blood, assistant city 

engineer. Sacramento. (1) Consideration of proposed new 
constitution for the League; (2) 'Regulation of Aircraft and 
Airports' by C. B. Hegardt, city engineer and manager of the 
port of Oakland; (3) 'Selection of a Municipal Airport Site' 
by R. U. St. John, president of the Sacramento airport com­
mittee; (4) 'Municipal Water Supply Problems' by P. W. 
Hanna. chief engineer and general manager. East Bay Munici­
pal Utility District. Appointment of nominating committee. 

City Planners 

Afternoon (Oak room)—(1) Consideration of proposed 
amended constitution for the League; (2) Selection of mem­
bers of the nominating committee; (3) 'Montebcllo's Problems 
Under the Master Plan Act' by Louis Burke, city attorney and 
planning commissioner (with discussion led by Kenneth Gar­
ner, city plan engineer of San Diego); (4) 'Preserving Open 
Spaces Upon Residential Lots' by Arthur B. Clark, chairman 
of the planning commission, Palo Alto (with discussion led by 
L . D. Tilton, director of the planning commission, Santa Bar­
bara county); (5) 'Necessity of Some Agency in Sacramento 
to Centralize Planning Matters' by Reeve Conover, planning 
commissioner, Pacific Grove (with discussion led by E . D. 
Landels, attorney, Oakland Traffic Commission. 

Special Event 
8 p.m. (Ivory ballroom)—Public reception with addresses. 

T U E S D A Y , O C T O B E R 8 
General Session 

8 to 9:30 a.m. (Ivory ballroom)—Registration. 9:30 a.m.— 
(1) Appointment of committee on resolutions; (2) 'Problem 
of Transportation in Cities' by A. J. Lundberg. president. Key 
System Transit Co. (with discussion led by W. W. Cooper); 
(3) "How the Cities May Be of Help to the Railroad Commis­
sion' by Win, J . Carr, member of the Railroad Commission 
(with discussion led bv Preston Higgins, city attorney of 
Oakland). 

Engineers, Street Superintendents and City Planners .. 
1:30 p.m. (Left on ferryboat 'San Mateo' from foot of 

Broadway)—Inspection of Oakland harbor and facilities, Posey 
tube, and recent public engineering construction in Oakland 
and vicinity. 

W E D N E S D A Y . O C T O B E R 9 
General Session 

9:30 a.m. (Ivory ballroom)—(1) 'Bridging the Gap' by F . 
W. Browning. M.D.. of Hay ward; (2) 'Municipalities as the 
Pacemakers of Public Progress' by R. E . McDonnell, Los 
Angeles; (3) 'Municipal Liability for Accidents and Liability 
Insurance' by C. H. Christensen. mayor. Palo Alto (with dis­
cussion) ; (4) progressive report of the committee on resolu-

Engineers and Street Superintendents 
2 p.m. (Blue room)—Joint meeting with California Sewage 

Works Association until 4 p.m. 
City Planners 

12:30 p.m. (Stephen's Union on the University of California 
campus)—Luncheon. 2 p.m. (Room 112. Library bdg., Univer­
sity of California)—(1) 'Why Zone Our City?' by Mrs. W. R. 
Kimball, planning commissioner, Long Beach (with discussion 
by Gordon Whitnall, director, Los Angeles City Planning 
Commission): (2) 'Applying the Principle of Zoning to Our 
City' by Andrew M. Jensen, commissioner of public works 
and planning commissioner, Fresno (with discussion led by 
H. H . Jaqueth, city plan engineer. Sacramento); (3) 'Prob­
lems Confronting a New Planning Commission' by George R. 
Wells, president, Santa Ana Planning Commission (with dis­
cussion led by R. B. Taplin. city plan engineer, Long Beach). 

Special Events 
2 p.m.—Organization meeting of the Municipal Utilities 

Association of California, with opening address by George C. 
Pardee, president of the East Bay Municipal Utility District. 
Symposium on 'Commercial Value of Courtesy and How to 
Promote It', 'Collection of Delinquent Water Bills', 'The 
Equity of a Stand-by Charge'. 

9 p.m.—Public dance for delegates and visitors, under aus­
pices of City of Oakland. Industrial Exhabition, Hotel Oakland. 

T H U R S D A Y , O C T O B E R 10 
General Session 

9:30 a.m. (Ivory ballroom)—(1) Greetings by the Hon. C. 
C. Young, Governor of California; (2) 'Catastrophe Work in 
the San Francisco Earthquake and Fire of 1906' by C. G. Gil­
lespie, chief. Bureau of Sanitary Engineering, State Depart­
ment of Public Health; (3) business, including election of 
officers, and adjournment. 

Engineers and Street Superintendents 
2 p.m. (Blue room)—(1) 'Legal Limitation of Special As­

sessments Necessary' by Roy A. Knox, director. Bureau of 
Budget and Efficiency, city of Los Angeles (with discussion); 
(2) 'The City Engineer and the City Manager' by W. B. 
Hogan. city manager, Stockton (with discussion); election of 
chairman and adjournment. 

City Planners 
Afternoon (Oak room)—(1) 'Redwood Empire Association 

Plan of Highway Beautification' by Edward Morris, president 
of the Association (with discussion led by Hugh R. Pomeroy, 
president. South Gate Planning Commission): (2) 'Street Tree 
Planting' by W. L . Bigham. president, Anaheim Planning 
Commission (with discussion led by C. H . Diggs, director. 
Los Angeles Regional Planning Commission); (3) election of 
officers and adjournment. 

Special Events 
12:15 p.m.—Luncheon to visiting engineers under auspices 

of the Oakland Engineers Club. (Also a separate luncheon 
to visiting ladies). 

1:30 p.m.—Inspection of the Oakland airport and Posey 
tube (accompanied by group lecturers on the proper construc­
tion and regulation of airports). 

Evening—Banquet to the League by the city of Oakland. 

F R I D A Y , O C T O B E R 11 
Morning—City engineers visited the Pardee dam, near Valley 

Springs, of the East Bay Municipal Utility District, as guests 
of the Atkinson Construction Co. The contractor «erved a 
dinner at the damsite. 
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IMPORTANT PROPOSED P R O J E C T S 
P H O E N I X . ARIZ.—City of Phoenix, Ariz., will set date for 

bond election soon to vote on issuing $3,093,700 bonds lor 
water system: 22-mile 48-in. concrete or steel flow line 
from sand trap to reservoir, $1,309,700: 48-in. main from 
reservoir to 16th and Thomas Sts., $566,000; 42-in. main 
from 12th and McDowell Sts. to 16th and Thomas, $146,-
000 ; 24-in. main from Thomas to 7th Ave., $140,000; dis­
tributing mains, $138,000; meters to be installed, $150,000; 
wells, five, $25,000; pumping stations, $24,000; protection 
work, Verde river, $110,000; reservoir, 10,000,000 gallons, 
$92,000; well field (160 acres), $8000. W. J . Jamieson is 
C ity Engineer and R. T. Gardner is City Water Supt. 

W H I T T I E R , CALIF .—Bond election Nov. 19, by City of 
Whittier, Los Angeles County, to vote $310,000 for water 
improvements: Wells, including motors, pumping, build­
ings, etc., $45,030; 36-in. pipe-line from wells to settling 
basin. $21,000: settling basins, $23,800; 30-in. pipe-line from 
settling basin to reservoir, including meter, $57,790; 10,000.-
000-gal. reservoir, $75,095; r0-in. pipe-line from reservoir 
to Rideout Heights reservoir, $2130; Rideout Heights 
reservoir, $8500; 24-in. pipe-line connection 10.000,000-gal. 
reservoir and Greenleaf reservoir, $22,500; 16-in. pipe-line 
from Grcenleaf reservoir to Painter reservoir, $4500; two 
booster plants, including pumps, etc., to connect reservoir, 
$5000, and one booster plant to connect Greenleaf and 
Painter reservoir, $3000; one booster plant, College Hills, 
$3000; repairs and Corliss engine and signals. $10,000; 
repairs to Greenleaf reservoir, $5000; water mains. 4-in.. 
$8500; 6-in.. $4500: and 8-in.. $6500. M. R. Bowen is City 
Engineer of Whittier. Los Angeles County. 

ft 

Look ing Nor thwest A c r o s s Pardee D a m (Mokelumne R i v e r W a t e r 
Supply Pro jec t of E a s t Bay Municipal Ut i l i ty D is t r i c t ) 

f rom Atk inson Construct ion Co. C a m p 

W A T S O N V I L L E , CALIF.—Bond election Nov. 19. by City 
of Watsonville, Santa Cruz County, to vote $125,000 for 
water system as follows: Improving Ford St. wells, in­
cluding 2 deep well pumps, pump house, piping, water 
measuring and recording device, $5000; improving main 
reservoir, grading, concrete work, wooden roof with con­
crete piers, Venturi meter, etc., $32,300; construct filter 
plant at Corralitos. grading, filter plant structures, under-
drains and sand, piping and equipment, by-pass, water 
measuring and recording devices to cost $69,900; filtered 

water reservoir at Corralitos, $12,000; elevated reservoir 
at Corralitos, including excavation and structure and main 
pipe-line and pressure control. $7800. H . B. Kitchen is 
City Engineer and Chas. Gilman Hyde. Berkeley, is Con­
sulting Engineer. 

P A S A D E N A , CALIF.—Bonds voted, $10,000,000, by City for: 
DAM—To be located at Pine Canyon site in San Gabriel 
Canyon, to be 295 ft. high above canyon floor and 377 ft. 
high above foundation base, involving fat the main: 420,000 
cu.yd. excavation, 720,000 cu.yd. concrete, 682,000 bbl. 
Portland cement, 1,500,000 lb. reinforcing steel; 1.000,000 
lb. structural steel, 1.250.000 lb. gates, valves, etc. C O N ­
DUIT—17.8 miles long from Pine Canyon to Mountain 

I 
L o w e r i n g 54-in. R e n s s e l a e r V a l v e Into T r e n c h , Condui t No. 13 for 

C i ty of Denver , Colorado, L o c k - J o i n t P ipe Co . , C o n t r a c t o r s 

Street reservoir, consisting of: 14.000 lin.ft. concrete pres­
sure tunnel, 56,000 lin.ft. 60-in. steel pipe-line, 24.100 lin.ft. 
reinforced concrete pipe-line. S. B. Morris is Chief Engi­
neer of the Water Department. 

G R E A T F A L L S , MONT.—City is considering improvements 
to the water system to cost $750,000, as follows: Con­
struction of 4,000,000-gallon storage reservoir; extension of 
present filtration plant; installation of water mains, etc. 
M. L . Morris is City Engineer. 

T E M P E . ARIZ—Bonds voted, $40,000, by City for water 
system improvements. 

R I V E R S I D E , CALIF.—Bonds voted. $690,000, by Riverside 
County Water District No. 1 for: Installation of 24 deep 
wells and pumping plants. 3300 lin.ft. reinf. double-strength 
cone, pipe, 7900 lin.ft. 16-in., 39.000 lin.ft. 14-in., 29.000 
lin.ft. 12-in.. and 3000 lin.ft. 10-in. D.S. rein. cone. pipe. 
105,000 ft. high-pressure rein. cone, pipe, 210.000 ft. low-
pressure rein. cone. pipe. 

SAN D I E G O . CALIF .—Plans by City Hydraulic Engr.. H . N. 
Savage, City Hall. San Diego, for the construction of the 
second Otay Pipe-Line. Work involves: 89,000 lin.ft. of 
trenching, 43.150 lin.ft. 40-in. and 43.000 lin.ft. 36-in. welded 
steel pipe. 15.270 lin.ft. 36-in. cast-iron pipe. 7200 lin.ft. of 
tunnel; also enlargement to Chollas Heights reservoir. $500.-
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000. Work is to be done under $2,350,000 bond issue, 
bonds voted but not yet sold. 

V A L L E J O , CALIF.—Surveys by City Engineer. T. D. Ki l ­
kenny, for pipe-line from Fleming Hills reservoir to City; 
$90,000. 

C O Q U I L L E ORE.—Bonds voted by City in amount of $85,-
000 and bids will be called for soon for the following 
water system improvements: (1) Installation of larger 
water mains; (2) Increasing height of storage dam; and 
(3) Installation of water meters. Stevens & Koon, Spald­
ing Bdg.. Portland. Ore., are Consulting Engineers. 

pipe-line, 200,000-gal. reservoir, and power plant. Bond 
issue is contemplated. 

F U L L E R T O N , C A L I F . — C i t y is considering $192,850 bond 
election for: (1) 12-in. main to be provided east and west 
for the south side of the town to be laid along Valencia 
St.. $40,581; (2) Cypress Ave. water line, well, and first 
unit of 1,321,828 gallons of 5,000,000-gal. reservoir, $102.-
185; (3) Dorothy Lane and Valley View main fine, $50,082. 

L O S A N G E L E S , C A L I F . — P l a n s by H . A. Van Norman, 
Chief Engineer of Los Angeles Water & Power Bureau, 
for a 36,000 ac.ft. capacity reservoir, to be built in the 

1 

P A R D E E D A M , M O K E L U M N E R I V E R W A T E R S U P P L Y P R O J E C T . E A S T B A Y M U N I C I P A L U T I L I T Y 
D I S T R I C T O F O A K L A N D , C A L I F O R N I A . L O O K I N G E A S T T O W A R D M A I N S P I L L W A Y . C O N C R E T E 
M I X I N G P L A N T ON L E F T B A N K , A T K I N S O N C O N S T R U C T I O N C O . ( C O N T R A C T O R S ) C A M P A D J O I N ­
I N G , A N D E . B . M . U . D . P E R M A N E N T Q U A R T E R S O N H I L L B E Y O N D . D A M IS 358 F T . H I G H A N D 

1220 F T . L O N G ON C R E S T 

L O N G V I E W , WASH.—Studies being made by Engineers. 
Stevens & Koon, Spalding Bdg.. Portland. Ore., for water 
system to include filtration plant, pumping plant and res­
ervoirs at Longview for Washington Gas & Electric Co.; 
$300,000. 

B A K E R , ORE.—Plans being made by Engineers. Stevens & 
Koon, Spalding Bdg.. Portland, for increasing water sup­
ply and municipal power project for City. 

S T E V E N S O N . WASH.—Plans by Miller Engineering Co., 
Burke Bdg., Seattle, for water system and power im­
provements to cost $70,000 for City, involving 2^-mile 

Chatsworth District. This reservoir will replace the 
storage reservoir of the St. Francis dam; $4,500,000. 

S A N T A ANA, CALIF.—Bonds voted by J . T. Carpenter 
Water Co., $200,000, and by Serrano Water Association. 
Santa Ana, $200,000, to pay their portion of cost of con­
structing earth dam, hydraulic fill type, on Santiago Creek 
jn Orange County for the John T. Carpenter Water Co.. 
the Serrano Water Association, and the Irvine Co.. the 
latter company to pay $350,000 as their part of the project. 
Plans are being prepared by Engineers Howells & 
Howells. Hobart Bdg.. San Francisco, and call for the 
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construction of a dam to be 725 ft. long on top with l()5-ft. 
spillway, length on bottom to be 300 ft., width on top to 
be 30 ft., and slope to be 2y2 to 1 and 2 to ft, 

L O S A N G E L E S , CALIF.—Plans by Engineers. Bums-Mc­
Donnell, Smith Engineering Co., Western Pacific Bdg., 
Los Angeles, for the construction of water system im­
provements for Downey County Water District at 
Downey, Los Angeles County. $150,000. 

R E N O . NEV.—Sierra Pacific Power Co.. Reno, Nev., will 
install the following water system improvements at Reno, 
Nev.: Water mains to cost $200,000; wells to cost $60,000. 

SAN L U I S O B I S P O , C A L I F . — B i d s to 3 p.m.. Nov. 4. by 
County Clerk, Court House, San Luis Obispo, for im­
provements in Ocean Heights Dist. 1, involving: 9600 
lin.ft. 10-in. vitrified sewer, 1120 lin.ft. 8-in. vitrified sewer, 
8140 lin.ft. 6-in. vitrified sewer, 8000 lin.ft. 4-in. vitrified 
sewer, 334 tees. 19 manholes, 9 lanipholes. one septic tank 
and fittings. 660 lin.ft. 6-in. cast iron mains. 4000 lin.ft. 
4-in. cast iron mains. 8000 lin.ft. 2-in. cast iron mains, 
8500 lin.ft. -J4-in. services, one 25.000 gal. redwood tank 
and foundation, 22 valves, 8 hydrant risers. 334 -J^-in. 
service cocks. Cost $45,000. Work under 1921 Act. 

Plans from Engineer, N. H. Nelson, Morro Bay, by pay­
ment of $5. 

E V E R E T T , WASH.—Bids will be received up to 10:30 a.m., 
October 24, by City Clerk. Everett, Wash., for the follow­
ing work on Sultan River Project: Sec. 4—Sultan River 
Dam—work involving: 6150 cu.yd. excavation, 3760 cu.yd. 
concrete, racks, gates, etc., install. Estimated cost $75,000. 
Sec. 5—Pipe-Line, Ebey Slough to Everett—work involv­
ing: 21,500 cu.yd. trench excav. and backfill, 11,960 lin.ft. 
48-in. steel pipe, 7750 lin.ft. 40-in. steel pipe, 1920 lin.ft. 
36-in. steel pipe, 24.000 lin.ft. piling (partly temporary). 
This section includes Ebey Slough and Snohomish river 
submerged pipe-line crossings. Estimated cost $350,000. 
Plans and specifications obtainable from Baar & Cun­
ningham. Spalding Bdg.. Portland. Oregon. 

SAN J O S E , CALIF.—Formation election will be held Nov. 5 
by Santa Clara County to vote on the formation of the 
Santa Clara Water Conservation District. Construction 
work proposed will cost $5,000,000. 

F A I R F I E L D . C A L I F . — T h e City of Fairfield. Solano County, 
is considering installation of a new well, a 100,000 gallon 
water tank and a new 12-in. water main. 

PROGRESS R E P O R T 
R E D B U T T E D A M . F O R T D O U G L A S , U T A H 

Progress is being made as follows in connection with 
the construction of the Red Butte dam. earth-fill type, 
to be 80 ft. high and 400 ft. long, and located in Red 
Butte canyon for the office of the Constructing Cjuar-
termaster. War Department, Fort Douglas, Utah. 

The Utah Construction Co., of Ogden, Utah, since 
June 27, has diverted stream around damsite, per­
formed all preliminary operations of clearing, strip­
ping, etc., and has completed earth embankment to an 
elevation of 60 ft. above lower toe. Total material 
deposited to date is* 50,000 cu.yd., and cutoff trench 
has been excavated and contractor is now engaged in 
backfilling same with clay material. Driving of outlet 
tunnel is about 78% complete and work of concrete 
lining has been commenced at upper end. Extensions 
to distribution system at Fort Douglas, thus far undcr-

trucks and wagons, an average distance of one-quarter 
mile from borrow pit below dam, deposited in 8-in. 
layers on dam, sprinkled, and rolled. 

The principal items of equipment used by the con­
tractor are as follows: two Bucyrus 50-B steam 

1» 

Utah Const ruc t ion Co . P l a c i n g E a r t h E m b a n k m e n t In Red But te 
D a m , U t a h . Cutoff T r e n c h E x c a v a t i o n in Progress 

In L o w e r Right Background 

taken, consist of sprinkling systems for the Post 
Parade Ground, Rif le Range and Officers' Circle. 
Project w i l l be completed about June 1, 1930. 

A l l material in earth embankment is hauled, by 

V i e w of Cutoff T r e n c h Red Butte D a m , U t a h , Showing F o r m s for 
Concre te Cutoff W a l l s at F a r E n d . T r e n c h is 70 ft. W i d e a t 

Top , 10 ft. at Bot tom, and 30 ft. Deep. U tah 
Const ruct ion Co. A r e Cont rac tors 

shovels; one P & H 600 gasoline shovel and dragline: 
one Best '60' Caterpillar bulldozer; two Rohl tampers; 
two Best '60' Caterpillar tractors; one Caterpillar '60' 
tractor; ten 5-yd. t rucks; twelve l j 4 - y d . bottom dump 
wagons. 

F i r s t Lieutenant Charles F . Fletter, Q.M.C. , is con­
structing quartermaster and R . W . Rea, associate c iv i l 
engineer, W a r Department, is superintendent of con­
struction. Contract price was $235,000. 
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M O K E L U M N E R I V E R P R O J E C T , E A S T B A Y 
M U N I C I P A L U T I L I T Y D I S T R I C T , 

C A L I F O R N I A 
Moraga Aqueduct—Four schedules of the Moraga 

aqueduct for the Eas t Bay Municipal Util i ty District 
as follows have been completed: Schedule 1A—Twohy 
Bros, and J . F . Shea Co., of San Francisco, completed 
their contract for this section of aqueduct from Sta­
tion 0-00 to Station 32-42 on August 1. Electric welded 
steel pipe was used, being furnished by the Steel Tank 
& Pipe Co., of Berkeley. T h e major items of con­
struction equipment were one 1%-yd. Northwest drag­
line, one '60' Caterpillar tractor; two electric welding 
machines: and two Ingersoll-Rand compressors. Con­
tract price was $30,272; and the main construction 
items were 500-lin.ft. of 48-in. electric welded steel 

L a y i n g 36-in. Reinforced Concre te Pipe on Schedule 2A, Moraga 
Aqueduct , E a s t B a y Municipal Ut i l i ty D is t r ic t , Bent Concre te 

Pipe Co. . C o n t r a c t o r s (Now A m e r i c a n Concre te Pipe Co.) 

pipe at $10.25 and 2579 lfinu.lt. of 36-in. electric welded 
steel pipe at $6.52. Schedule 2A—The contractors on 
this section from Station 32-42 to 86-68 were Bent 
Concrete Pipe Co. (now American Concrete Pipe Co.) 
and work was completed August 1. Precast reinforced 
concrete pipe was used and was manufactured and fur­
nished by the Bent Concrete Pipe Co. from their Oak­
land plant. Contract was awarded at $38,368. and in­
cluded 5450 lin.ft . of 36-in. precast reinforced concrete 
pipe at $5.90. Contractor used one lj4-yd. Northwest 
dragline; one Universal truck crane; two 5-ton White 
trucks with trailers; and two 5-ton Sterling trucks with 
trailers. Schedule 3A—Bent Concrete Pipe Co. (re­
cently merged with the \ \ 'extern Concrete Pipe Co., and 
now known as the American Concrete Pipe Co.) com­
pleted on August 1 their contract for this section of 
aqueduct, calling for the use of precast reinforced con­
crete pipe, from Station 86-68 to Station 119-21. T h e 
project, which includes 3330 lin.ft. of 30-in. precast re­

inforced concrete pipe at $4.90, was contracted at $19,-
578. Main items of construction equipment included one 
1/4-yd. Northwest dragline, one Universal truck crane, 
two 5-ton Whi te trucks with trailers, and two 5-ton 
Sterling trucks with trailers. The concrete pipe was 
manufactured and furnished by the Bent Concrete 
Pipe Co. from their Oakland plant. Schedule 4A— 

i 

30-in. Steel P ipe for the Moraga Aqueduct , Schedu le 4A, E a s t B a y 
Municipal Ut i l i ty D is t r i c t . W e s t e r n Pipe &. Steel 

Co . , Cont rac tors 

T h i s section of aqueduct from Station 119-21 to Sta­
tion 247-50 was completed September 1. Western Pipe 
& Steel Co. were the contractors and electric welded 
steel pipe was used, the hauling of the pipe being done 
with 5-ton W hite trucks with trailers. Other equip­
ment used included one 1*4-yd. Marion pull shovel, 
one 1-yd. P & H dragline, three Ingersoll-Rand com­
pressors and Jackhamers. Contract was awarded at 
$59,812, and included 12,250 lin.ft. of 30-in. electric 
welded steel pipe at $4.47. 

Geo. B . Sturgeon was division engineer on above 
work, and F . W . Hanna is general manager and chief 

C o n s t r u c t i n g P l a t t e R i v e r C r o s s i n g . Condui t No. 13 for C i t y of 
Denver , Colorado, L o c k Jo.nt Pipe Co . , C o n t r a c t o r s 

engineer of the East Bay Municipal Ut i l i ty District 
with headquarters at Oakland. 

C O N D U I T No. 13, C I T Y O F D E N V E R , C O L O . 
Lock Joint Pipe Co. has completed 80% of the sec­

ond portion of this conduit for the city of Denver. T h e 
contract has been extended to cover the third portion 
of the conduit, thereby providing for the completion 
of the conduit, total length of which w i l l be 11.8 miles 
and wi l l cost $1,466,000. Manufacture of the pipe to 

http://lfinu.lt
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be used in the construction of the third portion has 
been started. The conduit is to be 60-in. reinforced 
concrete, the major portion of the line being cylinder 
reinforced type and the balanced bar reinforced type. 

Equipment being used consists of three Northwest 
pull shovels of 1^4-yd. capacity to excavate trench 8 ft. 
wide and 9 to 15 ft. deep. T w o of the shovels lay pipe 

I 

-. 

Rough T r i m m i n g E m b a n k m e n t Slopes on C h e n e r y Reservo i r , Port 
Cos ta Development , H. W. Rohl C o . , C o n t r a c t o r s 

as they proceed and a 25-ton American crane is used 
to lay pipe for the third shovel, also for setting the 
large valves in the line. A 25-ton locomotive crane is 
in use at the manufacturing plant. T h e plant is lo­
cated at W . Yale Ave. and Santa Fe Tracks , Denver, 
and the daily output is 360 ft. or 30 sections each 12 ft. 
long. W . W . Tr ickey is superintendent in charge for 
the Lock Joint Pipe Co. and D . D . Gross is chief engi­
neer for the Board of Water Commissioners. Project 
wil l be completed about March 1, 1930. 

P O R T C O S T A D E V E L O P M E N T , C A L I F O R N I A 
W A T E R S E R V I C E C O M P A N Y 

Progress is being made as follows for water supply 
project, Public Works Engineering Co., engineers for 
the California Water Service Co., to serve Concord, 

-V 

Rohl T a m p e r on C h e n e r y Reservo i r , Port Costa Development . 
Ca l i fo rn ia . H. W . Rohl C o . , C o n t r a c t o r s 

Martinez, Crockett, Port Costa, and other towns in 
Contra Costa county: 

Chenery Reservoir—H. W. Rohl Co., of Los An­
geles, who has the contract for the placing of f i l l , had 
placed 205,000 cu.yd. on October 1 of a total of 450,000 
cu.yd. of f i l l . T h e stripping has been practically com­
pleted and the Rohl contract should be finished by 

November 1. T h e California Gunite Construction Co., 
of Los Angeles, who has the contract for placing the 
gunite facing, w i l l start work shortly. Following is a 
list of equipment being used by 11. \\ . Kohl Co. : one 
'700' P & H gas shovel, l / 2 yd., three l>^-yd. North­
west gas shovels, one 34-yd. Northwest dragline, 
seven Sterling trucks, 10-cu.yd. bodies, ten Sterling 
trucks, 7-cu.yd. bodies, four MacMillan scrapers. 3 
cu.yd., five '60' Best Caterpillar tractors, one '30' Best 
Caterpillar tractor, one 12-ft. Adams blade scraper, 
one 12-ft. Adams blade scraper, six Rohl sheepsfoot 
tampers. 

B . F . Wel l s is general superintendent, Jack Beal is 
assistant superintendent, and Mike Ke l ly is master 
mechanic for H . W. Rohl Co. 

Pipe-Lines—Contracts were recently awarded for 
pipe-line in connection with the above work. The 
American Concrete Pipe Co., of San Francisco and 
Los Angeles, received the contract for the reservoir 
end of the pipe-line involving 25,000 lin.ft. of 33-in. 
Hume process centrifugally cast reinforced concrete 
pipe with Al/2-\n. walls and 200-ft. head; and the Steel 
Tank & Pipe Co., of Berkeley, received the contract 
for the lower portion of the pipe-line, involving 16,300 

• 

• 

Marion Shovel and W h i t e T r u c k s on North C r o w D a m for C i ty of 
C h e y e n n e . W y o m i n g . A . H. Read Co. , Cont rac tors 

lin.ft. of 36-in. plate electric welded steel line to 
be Hermastic dipped and gunite coated on the outside. 

E . K . Barnum is chief engineer, Oswald Spier is 
designing engineer, and R. F . Brown is project engi­
neer for the Public Works Engineering Corp. 

N O R T H C R O W D A M , C I T Y O F C H E Y E N N E , 
W Y O M I N G 

A . IT. Read Co., of Cheyenne, Wyoming, has placed 
over 55,000 cu.yd. earth fi l l and over 5000 cu.yd. rock 
fi l l , in connection with the contract for constructing 
North Crow dam for the city of Cheyenne, located 2K) 
miles northwest of the city. T h e dam is earth and 
rock-fill type, 90 ft. high. Spil lway is being exca­
vated, and the tunnel, tunnel plug, piping, and cutoff 
wal l have been finished. T w o 10-hours shifts are 
working; the dam area is electrically lighted at night. 
One -}4-ycl. P & H electric shovel is being used for load­
ing rock; one -54-yd. Marion power shovel is being 
used for loading earth; and seven 5-yd. White trucks, 
s ix 3-yd. Whi te trucks, and five 1-yd. Ford trucks are 
being used for hauling earth and rock. Ear th is spread 
by a Gabon grader pulled by a 20-ton tractor. Roller 
of the Rohl type is being used for rolling earth pulled 



568 W E S T E R N C O N S T R U C T I O N N E W S OCTOBER 25, 1929 

by the tractor. One Ingersoll-Rand '260' and one 
Gardner-Denver '220' compressors are furnishing air 
for the rock work. The 20-in. riveted steel pipe used 
in the tunnel was furnished by the Thompson Manu­
facturing Co., of Denver, Colorado. 

Project wi l l be completed about March 15, 1930. 
Contract price $192,455, involving in the main 150,000 
cu.yd. of embankment 65^ y d . : 25.000 cu.yd. of rock 

i 
t 

C o n s t r u c t i n g Hume Reinforced Concrete V a n Owen Avenue Pipe-
L i n e for C i t y of L o s Angeles , Us ing L i n k - B e l t T r e n c h Hoe 

E x c a v a t o r , A m e r i c a n Concre te Pipe Co . , C o n t r a c t o r s 

excavation $1.20 yd . ; and 1500 cu.yd. of concrete (cut­
off wal l ) $14.50 yd. P . R. Revis is city engineer of 
Cheyenne, Wyoming. 

R E S E R V O I R , C I T Y O F B U R B A N K , 
C A L I F O R N I A 

Whipple Engineering Co., of Monrovia, w i l l com­
plete its contract about December 1, 1929, for the con­
struction of Reservoir No. 5 west of Sunset Canyon 
Country Club for the city of Burbank, Los Angeles 
county. Excavation and embankment has been com­
pleted and pouring of footings has been started. Satis­
factory service was obtained from the L i n n 9-yd. cater­
pillar trucks which were used. T h e contract price 
was $28,860. H . I . Stites is city engineer of Burbank. 

S T E E L P I P E - L I N E , C I T Y O F S A C R A M E N T O 
H a r r y Gould, of Sacramento, wi l l complete his con­

tract about November 30 for the construction of an 
auxiliary connection from the filtered water basin to 
the high-lift pumps, consisting of a 60-in. riveted steel 
conduit 200 ft . long with gate valve. T h i s conduit 
conducts the filtered water to the pumps supplying 
the city mains, and parallels the present concrete con­
duit used for the same purpose. The steel conduit 
wi l l be laid in a trench 28 ft. dee]) which has been com­
pleted. T h e pipe is being furnished by the Western 
Pipe & Steel Co. Contract was awarded at $24,400, 
and included 38 lin.ft. of 60-in. riveted steel pipe, -Ms-in. 
plate at $31.60, and 167 lin.ft. of 60-in. riveted steel 

pipe, T V ' " - plate, at $30. B . C. Clark is city engineer 
of Sacramento. 

V A N O W E N A V E . L I N E , C I T Y O F 
L O S A N G E L E S 

American Concrete Pipe Co., of Los Angeles, w i l l 
complete its contract about December 1 for the con­
struction of the V a n Owen ave. pipe-line for the De-

• H 
-

Const ruc t ing North C r o w E a r t h and Rock D a m for C i ty of C h e y e n n e , 
W y o m i n g , A . H. R e a d Co. , C o n t r a c t o r s 

partment of Water and Power of the city of Los An­
geles. The line is 19,000 ft. long of 18-in. to 51-in. 
eentritugally spun reinforced concrete pipe, heads 
varying from 15 in. to 80 ft., and is a collecting line for 
the Lankershim wells. Work wil l cost $67,974. Pipe 
laving is well under way and equipment being used 
includes a L ink -Be l t trench hoe excavator, a Universal 
truck crane, and a Buckeye backfiller. H . A . V a n 
Norman is general manager of the Department of 
Water and Power and W. W. l lur lbut is engineer of 
water distribution. 

I N D U S T R I A L W A T E R F O R T H E E A S T B A Y 

T h e eastbay cities on San Francisco bay are seeking 
cheap industrial water and a special committee has 
been appointed to investigate the problem. T h e com­
mittee includes Charles H . Lee, chairman, C HL 
Boardman, Wallace B . Boggs, Gerald H . Hager, S. 
T . Harding, Chester R . Hunt, Charles G. Hyde, Fred 
J . K laus , James H . L'Hommendieu, Romaine Myers, 
E . E . Peterson, and Raynor E . Anderson, secretary. 

Some features of the study are: (1 ) Industrial water 
uses—amount used by various industries, quality of 
water needed, relation between water costs and profit; 
(2) industrial water requirements of the region; (3) 
industrial water rates—comparison of the local rate 
of schedule with those in effect in other western and 
eastern cities, the maximum or permissible rates for 
certain industries; (4) the salt water barrier project; 
(5) sources of industrial water for the local industries 
—an analysis of all present sources and a survey of all 
sources capable of development. 

Filtration Plant at Camas, Washington 

T h e California Fi l ter Co., of San Francisco and 
Seattle, has been awarded a contract for the design 
and construction of a water filtration plant for the 
Crown-Willamette Paper Co., at Camas, Washington. 
T h i s plant, of 15,000,000 g.p.d. capacity, w i l l have 
sedimentation basins, followed by filtration. 
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U n i t e d P u m p s 
' T h e S t a n d a r d o f C o m p a r i s o n s 9 

They are the most advanced and 
modern in design. 

Their performance characteris­
tics are always high. 

They are rugged, durable and 
rigidly mounted. 

They are a pleasure to operate. 

• 

C A L I F O R N I A O A K L A N D 

N O T E : - - I S y o u w i l l d r o p us a l ine w e w i l l g l a d l y p lace y o u r name on o u r m a i l i n g l i s t t o 
r ece ive copies of t e c h n i c a l l i t e r a t u r e w r i t t e n b y o u r eng inee r ing s t a f f . 
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New Equipment and Trade Notes 
T H E A M E R I C A N W E L L W O R K S 

The American Wel l Works announces their new 6-in. and 
8-in. deep well turbines. These turbines have been built in 
response to a demand for a turbine to fit smaller bored wells. 
The deep well turbine consists of the turbine head proper, 
which is the driving unit, the supporting? pipe, which encloses 
the driving shaft, and the turbine itself, which consists of the 
number of stages necessary for the specific requirements. 

American Turbine for 6 to 8-in. Bored Wells 

The turbine head consists of the vertical motor mounted on 
a very rigid and compact base. The thrust bearing of the 
motor is designed to carry the load of the line shaft and 
impellers. 

T o the turbine is attached the supporting pipe, to the lower 
end of which is attached the turbine proper. 

The turbine proper is a special style of turbine type of cen­
trifugal, and is designed with the special features that have 
made 'American' deep well turbines so reliable and efficient. 

A l l bearings are oil lubricated by gravity feed from the sur­
face, the gravity feed being electrically controlled. 

Provision is made for complete drainage of all waste oil and 
water leakage and the discharge pipe is located above the 
floor level, which permits of easy access. 

Engineering data and construction details of these turbines 
may be had from the engineering department of the American 
Well Works, Aurora, Illinois. 

F U S I O N W E L D I N G C O R P . D E V E L O P S T Y P E - T 
M E T A L 

The Fusion Welding Corp.. of Chicago, manufacturers of 
welding and cutting equipment and supplies, has developed a 
new complex alloy steel. type-T metal, in the form of a weld­
ing rod. This rod can be used to apply a highly wear-resistant 
surface by oxy-acetylene or metallic arc welding processes on 
tools used largely for cutting metal, drilling rock, and work­
ing in soil. In addition to hardness. type-T metal is said to 
possess ductility. Descriptive Bulletin No. 3. copies of which 
are available on request, gives the properties of the alloy, 

operating technique, method of applying the gas deposit, 
recommended tip sizes, method of applying the metallic arc 
deposit, recommended current values, and discusses heat treat­
ment and the initial hardness obtainable with this metal. 

B Y R O N J A C K S O N CO. A N N O U N C E S N E W P U M P S 

The Byron Jackson Co.. manufacturers of pumps for water 
supply, the oil industries, dredging, special service, and mining 
uses, has released Bulletin 295 which describes the improved 
line of type ' S ' double suction single-stage horizontally split 
case centrifugal pumps. As early as 1890 type ' S ' centrifugal 
pumps had been developed by Byron Jackson in sizes up to 50 
in. Recently, improvements in materials, process of manu­
facture, and hydraulic efficiency have been made in this popu­
lar line of pumps. 

W & T F I R E P U M P C H L O R I N A T O R 

Wallace & Tiernan Co., Inc., have installed over 70 fire pump 
chlorinalors at industrial plants in New Y o r k state where 
cross connections are maintained between the fire system from 
a secondary source and the public water supply. Standard 
vacuum type solution feed chlorinator equipment is used with 

FJI§E PUHP CHLO^M&TOfl 

Motoric PUCSSUfi tupoane rnvt iwrrf Lini with 
pwip idli 

TAMK P f f l i V f t OA 01 
cmoriric ertmetv kid 
onrmrroipt salt 

cmc&e unci Mirornjic mnctr mat 
pmr qtuir mve, rntt pump 

5TW -if anMUK 

Wallace & Tiernan Fire Pump Chlorlnators 

Factory Mutual type double check valves. Small auxiliary 
injectors, operating continuously from the city water system, 
discharge to waste from one to two pounds of chlorine per 
day and keep the chlorinators in readiness for emergency use 
when the fire pumps are put in operation. Then water from 
the fire system supplies the main injector and automatically 
feeds chlorine to the fire pump supply at constant predeter­
mined rates set by the State Board of Health. 

D E L A V A L S T E A M T U R B I N E C O . E X H I B I T 

At the 1929 convention of the California Section, American 
Water Works Association, Del Monte, the De Laval Steam 
Turbine Co. will exhibit new and small equipment for power 
production. This exhibit will include: a combined turbine-
driven boiler feed centrifugal pump for capacities up to 200 
g.p.m. and pressures up to 250 lb. per sq.in.; a small worm 
gear speed reducer; and a small double suction impeller which 
has been in service as a second stage impeller of a turbine-
driven boiler feed pump having a capacity of 150 g.p.m. 
against 150 lb. per sq.in. at 22,000 r.p.m. T w o of the impeller 
units were built in Sweden in 1902 and were for many years 
operated in an industrial plant at Philadelphia. 
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G R E A T W E S T E R N I R R I G A T I O N METERS 
ANSWER Y O U R W A T E R MEASUREMENT PROBLEMS 

W E have incorporated simplicity of design, accessibility, 
trashproofness, tamperproofness, and ease of servicing 

in this practical, low cost installation. 
Standard pipe lengths are a feature of our structures, mak­

ing it possible to use these structures for an embankment pipe 
line to open laterals. 

A B O V E : Head Gate installation using three orifices. Range— 
5 sec. f t . up to 150 sec. f t . 

AT R I G H T : Great Western Meter installed in embankment 
pipe to open lateral. Also applicable to pressure line— 
where pipe line system is used. 
Minimum head loss required Y% inch. 
The Smitham Gate illustrated. 

5*353 33 

FIG. I . 
TYPICAL CANAL OCLWIKY 

T " 3 D , 

KG 2 

S E C T I O N A L V I E W or E M B A N K M E N T A N D P I P E L I N K S T R U C T U R E S 

A F e w Satisfied Users : 
H A W A I I 

E W A P L A N T A T I O N C O M P A N Y 

L I H U E P L A N T A T I O N CO. 

K O L O A P L A N T A T I O N CO. 

O A H U S U G A R C O M P A N Y 

W A I M A N I L O S U G A R CO. 

W A I A L U A A G R I C U L T U R A L CO. 

C A L I F O R N I A 

M E R C E D I R R I G A T I O N D I S T R I C T 

B A N T A C A R B O N A I R R I G A T I O N D I S T R I C T 

M A D E R A C A N A L & I R R I G A T I O N D I S T R I C T 

W E S T E R N C A N A L C O M P A N Y 

T E X A S 

C A M E R O N C O U N T Y D I S T R I C T NO. 7 

H I D A L G O C O U N T Y D I S T R I C T NO. 2 

H I D A L G O C O U N T Y D I S T R I C T NO. 7 

BISHOP-JACOBSEN A N D CO. 
1290 P O W E L L ST., O A K L A N D , C A L I F O R N I A 

Sole Distributors: M anufacturers A gents: 

G R E A T W E S T E R N S M I T H A M , and B A N K S M I L L E R 
I R R I G A T I O N M E T E R S I R R I G A T I O N G A T E S 
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W A T E R 
Where a Dependable Water Supply is Imperative the Solution is 

Western Gravel Protected Wells 
The use of these wells by the largest municipal and industrial 
water consumers is their best recommendation. Before com­
mencing your water development program, investigate the re­
sults obtained by us under unusual and difficult conditions. 

WESTERN W E L L DRILLING CO. 
M A I N O F F I C E : 

Office: 
S A N T A B A R B A R A 

C A L I F O R N I A 
SAN JOSE, CALIFORNIA 

Office: 
S H A R O N B U I L D I N G 

S A N F R A N C I S C O 

Manufacturers of 

V I T R I F I E D C L A Y S E W E R P I P E , 
COMMON B R I C K CHIMNEY PIPE, 
F L U E LININGS and D R A I N T I L E 

Plant and Offices: 

F o u r t h a n d K e y e s S t r e e t 
Phone Ballard 7570 San Jose, Calif. 

7Ae 

Western Turbine 
Pump 

Is designed to operate 
with a minimum of su­
pervision and with ex­
ceptional freedom from 
repairs, making an ideal 
water works installation. 
Investigate the experi-
rience of California's 
largest municipal and 
industrial water-users 
with Western Pumps. 

BRADFORD MFG. COMPANY 
San Jose, California 
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D/sfonct a'cavofva 
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3Glf-Supporting cn*n»c 

D/onM for *rfiee/ber*ew 

Upstream S/de 

Tnmc*> -tv a/'OChtng 

Sketch Showing Arrangement of Eouipment 

DownsbvmSde A N D PRINCIPAL CONSTRUCTION DETAiLS FOR 

JACKING ARMCOCORRUGATED CULVERT 
Through Existing Embankment 

Approach Trmch 

. jig \ ^ > « « a . C ^ « W / w ^ ^Secn^ah^, x J o e l l S u t ) e o r t 

Smo// trench obout every 
'0 f\ for dispoaol of mo****>/ 
wt»c* occumu/ote* ots+»/d+ ef p>pe^ vViffe* ontf c/eepen trench to g**e 

I8' fWwf» tf-dsixip'p* to provtfe 
room for rrvetmp joint 

Here's a way to save time 
and money in passing a 
culvert through an 
embankment.. . 

. . . without interrupting t r a f f i c ! 

I T S O M E T I M E S happens that a culvert must be 
passed through an existing fill or embankment where 

traffic is constant and cannot be stopped . . . where 
detours are of prohibitive cost . . . or where the em­
bankment is of such proportions that excavation is 
unduly expensive. 

When such a situation arises, you wi l l find a logical 
solution in the process of "jacking". 

I t ' s just like jacking up a car or a building, except that 
it's done horizontally instead of vertically. The diagram 
above shows the principal details. W e ' l l be glad to show 
you exactly how it can save time and money for you on a 
particular job. Wri te us. 

CALIFORNIA CORRUGATED CULVERT COMPANY 
Los Angeles: <^F^&L « - Berkeley: 

424 Leroy Street C & 1 C O j j S O a U C t S 417 Parker Street 

6729 
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UNIT BID SUMMARY 
Note: These unit bids are extracts from our Daily Construction News Service 

SEWER CONSTRUCTION 
S A N F R A N C I S C O , C A L I F . — C I T Y — S E C T I O N B, A L E M A N Y S T O R M D R A I N S Y S T E M 

Eaton & Smith, 715 Ocean Ave., San Francisco, $271,255 low bid to Board of Public Works for Section B , Alemany Blvd. 
storm drain system, from Bavshore Blvd. west: 

(7) C. C. W. Haun, San Francisco _ $284,038 
(8) Chas. L . Harney, San Francisco „ 369,791 
(9) Healy-Tibbitts Const. Co., S. F „ 271,864 

(10) Gould & Pollock, Sacramento 315,811 
(11) MacDonald & Kahn, San Francisco 284,128 
(12) S. P . Doyle, San Francisco 312,998 

(1) Eaton & Smith, San Francisco $271,255 
(2) Chas. A . Shea, San Francisco 286,140 
(3) Fredrickson & Watson, Oakland _ 291,144 
(4) Ward Engineering Co., S. F 311,380 
(5) L . J . Cohn, San Francisco 284.471 
(6) Clinton Const. Co., S. F 276,198 

(1) (2) 
423 ft. 2 comp. 8 ft. 6 in. x 11 ft. reinf. cone. 90.00 81.20 

storm drain - . _ _ _ 
2,733 ft. 8 ft. 6'/j in. x 12 ft. pile foundation, arch 

sect, reinf. cone, storm drain — - 50.00 
300 ft. 8 ft. 6'/i in. x 12 ft. earth foundation, arch 

sect, reinf. cone, storm drain 47.00 
73S ft. 3 ft. x 4 ft. 6-in. reinf. cone, sewer 10.00 
180 ft. 2 ft. 6 in. x 3 ft. 9 in. reinf. cone, sewer 10.00 
315 ft. 21-in. vitr. sewer (embedded in concrete) 6.00 
85 ft. 18-in. vitr. sewer _ 4.00 

1 taper connection 
1 reinf. cone, special structure 
1 special manhole 

(3) 
95.00 

(4) 
93.00 

(5) 
80.00 

(6) 
88.00 

(7) 
91.00 

(8) 
139.14 

(9) 
90.00 

(10) 
96.00 

(11) 
83.63 

(12) 
83.40 

45.50 47.50 53.00 40.00 43.50 46.00 67.25 46.50 48.00 45.76 52.00 

19 manholes, cast-iron frames and covers...-
2 manholes with pile foundations 100.00 

$1,625 
$6,600 
150.00 
50.00 

13 21x6 in. Y branche 
1.200 ft. 6-in. vitr. underdrain .. _ 
1,000 ft. 8-in. vitr. underdrain 
1,000 ft. 10-in. vitr. underdrain 

165,000 ft. piles below cutoff.. 
10,000 ft. 2-in. asphalt surf, on 8-in. macadam base 

400 It. granite curb reset ,,, 
1 wood intake and grate on 18-in. sewer „ 
1 wood intake and grate on 3 ft. x 4 ft. 6-in. sewer 
1 reinf. concrete junction struct 200.00 

5.00 
.45 
.70 
.85 
.35 
.12 
.25 

50.00 
75.00 

40.05 
16.80 
9.11 
6.70 
5.00 

$1,318 
$5,320 
100.00 
50.00 

100.00 
5.00 
1.00 
1.25 
1.50 
.50 
.40 
.50 

100.00 
100.00 
100.00 

45.00 
11.00 
14.50 
7.15 
3.40 

$1,590 
$5,700 
150.00 
100.00 
135.00 

3.50 
1.50 
1.50 
1.50 
.45 
.45 
•S5 

140.00 
260.00 
460.00 

51.50 
18.00 
16.60 
8.80 
4.00 

$1,800 

40.00 
12.00 
17.00 
7.00 
2.00 

$ 2,145 
$8,000 $10,001) 
340.00 185.00 
105.00 
118.00 

7.00 
1.80 
2.15 
2.85 
.42 
.25 
.25 

1 SI).(10 
330.00 
380.00 

40.00 
100.00 

2.00 
.60 
.75 
.85 
.59 
.15 
.30 

100.00 
150.00 
200.00 

45.50 
13.00 
12.00 
6.10 
2.90 

$2,000 
$7,000 
170.00 
45.00 

111.00 
2.00 
1.55 
1.85 
2.00 
.445 
.21 

LIS 
90.00 

150.00 
350.00 

44.00 
14.00 
15.00 
7.00 
3.00 

$1.850 
$6,900 
170.00 
/9.00 

125.00 
4.50 
1.10 
1.20 
1.60 
.45 
.13 
.25 

135.00 
253.00 
290.00 

66.15 
13.84 
13.36 
4.50 
3.00 

$2,343 
$8,112 
200.1)0 
100.Ill) 
100.00 

10.00 
1.00 
1.35 
1.50 
.45 
.14 
.40 

38.55 
61.20 

200.00 

60.00 
16.00 
12.00 
6.00 
4.00 

$2,000 
$5,000 
200.00 

50.00 
loo.iio 
10.00 

.90 
1.25 
1.50 
.35 
.12 

1.00 
200.00 
350.00 
350.00 

55.00 
30.00 
24.00 
10.00 
3.00 

$1,800 
$8,000 
200.00 
100.00 
200.00 

3.00 
.50 
.75 

1.00 
.485 
.20 
.20 

150.00 
200.00 
600.00 

45.08 
14.34 
12.51 
7.47 
2.16 

$1,591 
$5,078 
221.00 
65.56 

157.74 
7.17 
.86 

1.08 
1.30 
.482S 
.224 
.60 

323.00 
283.00 

50.00 
12.20 
11.80 
7.00 
2.50 

$2,100 
$5,500 
200.00 
100.00 
125.00 

3.50 
1.00 
1.25 
1.50 
.53 
.50 
.50 

100.00 
200.00 

165.00 200.00 
S A N F R A N C I S C O , C A L I F . — C I T Y — S E C T I O N A , A L E M A N Y B L V D . S T O R M D R A I N S Y S T E M 

ow bid to Board of Public Works for Sect. A of Alemany Clinton Const. Co., 923 Folsom St., S. F . , at about $126,000, 
Blvd. storm drain system from Mission St. west. Bids f rom: 

(8) California Const. Co., S. F $137,983 
(9) Chas. L . Harney, S. F 182.765 

(10) Healy-Tibbitts Const. Co., S. F 128.599 
(11) H . Gould & Pollock, Sacramento _ 151.298 
(12) MacDonald & Kahn, S. F _ 137.110 
(13) S. P. Doyle, San Francisco 145.304 

(1) Chas. A . Shea, San Francisco $145,142 
(2) Eaton & Smith, San Francisco 135,270 
(3) Fredrickson & Watson. Oakland 146.152 
(4) H . C. Vensano. San Francisco 168.421 
(5) Ward Engineering Co., S. F 147,564 
(6) Clinton Const. Co., S. F 126,581 
(7) C. C. W . Haun, San Francisco 133,480 
2,293 ft. 8 ft. I'A in. x 10 ft. 3 in earth ( n 

found, arch sect, reinf. cone, drain- 42.10 
800 ft. 8 ft. 1 ^ in. x 10 ft. 3 in. rock 

found, arch sect, reinf. cone, drain..49.60 
30 lin.ft. 21-in. vitr. pipe 5.00 
67 lin.ft. 18-in. vitrified pipe 5.00 
70 lin.ft. 154a. vitrified pipe 5.00' 
50 lin.ft. 12-in. vitrified sewer 5.00 

1 taper connect, from culv. to sewer $471 
1 taper connect, from sewer to sewer $521 

11 manholes, cast iron frames and cov. 50.00 
3 manholes _ $100 

1.000 lin.ft. 6-in. vitr. pipe underdrain.— 1.50 
1.000 lin.ft. 8-in. vitr. pipe underdrain.... 2.00 
1.000 lin.ft. 10-in. vitr. pipe underdrain.... 2.50 

M I S S O U L A , M O N T . — V I T R I F I E D — C I T Y — S O U T H S I D E D I S T R I C T 
Contract awarded to Morrison-Knudsen Co., Boise, Ida., who bid $464,420 for constructing south side vitrified pipe sewer 

for City. Bids from: 
(1) Morrison-Knudsen Co $464,420 (2) J . F . Shea. Portland, and Clifton, (3) J . C. Maguire, Butte $481,505 

Applegate & Toole, Spokane $469,419 

(2) (3) (4) (5) (6) (7) (8) (9) (10) ( i i ) (12) (13) 
44.00 45.50 53.00 46.00 41.50 39.00 45.25 59.59 32.00 47.50 43.40 44.90 

38.50 43.00 49.50 39.50 31.25 44.75 35.00 48.80 58.00 46.50 37.15 42.70 
5.00 3.50 5.00 12.00 4.15 7.00 5.00 3.00 4.00 3.00 4.60 s.oo 
4.00 3.00 13.00 17.00 4.80 9.00 5.00 2.75 4.00 3.00 6.64 7.00 
3.00 2.50 4.30 9.40 2.65 4.00 2.50 2.50 3.00 2.00 7.74 4.00 
2.00 2.00 3.50 4.50 2.60 2.20 1.80 1.75 2.50 2.00 7.60 3.00 
$400 $545 $650 $585 $700 $600 $500 $628 $600 $500 $521 $550 
$400 $525 $650 $645 $700 $600 $500 $770 $500 $796 $1200 

50.00 90.00 95.00 $104 60.00 80.00 65.00 $100 60.00 $100 75.30 $100 
$100 $100 $150 $160 $100 $140 $120 $100 80.00 $100 $251 $150 

.30 1.50 .85 1.55 .90 1.25 .95 1.00 1.50 .50 .92 1.00 

.40 1.50 1.00 1.75 1.15 1.50 1.15 1.25 2.00 .75 1.15 1.25 

.50 1.50 1.15 1.95 1.25 1.80 1.30 1.50 2.50 1.00 1.40 1.50 

(1) (2) (3) 
1.280 cu.yd. solid rock excavation 6.00 5.00 7.00 
1.998 cu.yd. intermediate 2.25 2.75 3.00 

131.500 cu.yd. gravel and earth 1.83 1.90 1.85 
300 cu.yd. embankment - 1.00 .50 .80 

14.415 ft. 8-in. D.S. vitrified pipe 90 1.00 1.05 
4.430 ft. 9-in. D.S . vitrified pipe 1.15 1.20 1.25 

38.768 ft. 10-in. D.S. vitrified pipe 1.20 1.25 1.25 
1.430 ft. 12-in. D.S. vitrified pipe 1.40 1.50 1.80 
4.847 ft. 15-in. D.S. vitrified pipe 2.40 2.50 2.85 
6.740 ft. 18-in. D.S. vitrified pipe 3.40 3.50 3.65 
3.302 ft. 21-in. D.S . vitrified pipe 4.40 4.50 4.90 
3.493 ft. 30-in. D.S. vitrified pipe 8.90 8.00 9.00 

657 8-in. 2V2' by 6" Y s 3.00 3.20 4.00 
286 9-in. 2y2' by 6" Y s _ 4.00 4.00 4.75 
Engineer's estimate for the above work was $470,260." 

(1) (21 (3) 
2,196 10-in. iy2' bv 6" Y s 4.00 4.50 5 00 

4 12-in. 2Y2' bv 6" Y s 6.00 6.00 5.50 
23 15-in. 2Y2 bv 6" Y s 10.00 8.00 7.50 
16 18-in. 2y2 bv 6" Y s 16.00 10.00 12.50 

5 21-in. 2W by 6" Y s 25.00 20.00 18.00 
4 30-in. iy2' by 6" Y s 40.00 30.00 30.00 

194 standard concrete manholes 155.00 140.00 150.00 
280 ft. extra height, per ft 10.00 8.00 7.50 

46 flush tanks 250.00 20000 300.00 
450 sq.yd. pavinsr replacement 5.00 5.25 3.00 

1 concrete bulkhead 100.00 70.00 75.00 
6.445 ft. B . M . lumber 50.00 60.00 45.00 
4,375 ft. 34-in. galv. pipe 25 .20 .20 
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Califilter Goes Collegiate 

In Latest Pool Development 
ST A N F O R D U N I V E R S I T Y ' S new s w i m m i n g plant pictured above, is com­

posed of three pools to permit the most efficient handl ing of candi­
dates f o r the three classes of water sports. T h e large pool in the fore­
ground is for vars i ty races and water polo; the smaller pool to the le f t is 
f o r d iv ing , and the shal low pool in the background is fo r swimming in ­
struction. T h e three pools have a combined capaci ty of 454,000 gallons, 
and it is estimated that between 300 and 400 students w i l l use the pools 
da i ly . Accommodations are possible fo r 2200 spectators. 

I n this latest development i n special ized pool planning, complete 
mechanical equipment was fu rn i shed by C a l i f o r n i a F i l t e r Company, and 
includes three pumps, one f o r each pool, and two horizontal pressure 
Cal i f i l ters of the type shown in the inset, each 8 f t . i n diameter by 10 f t . 
long. T h e pump and filter capacities are designed f o r a complete turnover 
of each pool i n 7VJ hours. 

T h i s new Stanford s w i m m i n g plant is one of the finest in the country, 
and marks a great step in the refinement of s w i m m i n g pool planning for 
specialized purposes. T h e choice of C a l i f o r n i a F i l t e r Company to supply 
complete mechanical equipment for the plant is a tribute to the sustained 
high cal ibre and dependability of Cal i f i l te r performance. 

CALIFORNIA FILTER COMPANY, INC. 
9 8 1 F o l s o m S t r e e t 

S E A T T L E SAN F R A N C I S C O LOS A N G E L E S 
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S T R E E T AND ROAD WORK 
S A C R A M E N T O , C A L I F . — S T A T E — S A N B E R N A R D I N O C O U N T Y — G R A D I N G A N D S U R F A C I N G 

New Mexico Const. Co., 4015 Galapago St., Denver, Colo., $384,533 low to California Division of Highways, Sacramento, 
for 22.4 mi. grading and surfacing from \ x / 2 mi. west of Siberia to 6 mi. east of Amboy, S A N B E R N A R D I N O C O U N T Y . 
Bids received from: 
(1) New Mexico Const. Co.. Denver $384,533 
(2) Hodgman & Mac Vicar, Pasadena 387,749 
(3) Allied Contractors, Omaha, Neb 396,107 
(4) S. J . Hales, Santa Ana 399,747 
(5) V . R. Dennis Const. Co., San Diego 411,224 
(6) Geo. Herz & Co., San Bernardino 418,955 
(7) Dillon & Boles, Los Angeles 419,135 

( l ) (2) 
363,500 cu.vd. roadway excavation 26 .30 
373,000 sla.yd. overhaul .01 .01 

5,670 cu.yd. struct, excavation 1.00 1.00 
7,000 M gallons water _ 2.50 2.50 

59,600 tons oil tr. gravel or stone surf 2.10 1.90 
1.180 cu.yd. gravel or stone (screenings) 2.00 2.00 
1,042 bbl. fuel oil 2.80 2.25 

412 ft. 18-in. corr. pipe 50 .50 
62 ft. 24-in. corr. pipe.— 70 .60 

384 ft. 36-in. corr. pipe _ .. 80 .75 
27,240 ft. crco. Douglas fir piles, furnish 90 .90 

1,332 each drive above piles 12.00 10.00 
287 M BM untr. Douglas fir timber _ 72.00 80.00 
379 M BM redwood (dense scl. all ht. struct.) , 98.00 $100 
284 M BM redwood (select all ht. struct.) 98.00 $100 
308 cu.yd. dry rubble (retain, walls) 3.00 6.00 

1.181 sta. finishing roadway 3.70 3.00 
279 monuments 2.50 3.00 

(8) 

(9) 
(10) 

( I D 
(12) 
(13) 
(3) 
.27 
.01 

1.00 
2.50 
2.18 
3.00 
2.50 

.50 

.60 
.80 
.90 

13.00 
75.00 
$100 

95.00 
4.00 
3.50 
3.00 

Lord & Bishop. Grier & Taylor; W . K . McMillan, 
Sacramento $436,762 
C. R . Adams, Nevada City 439,090 
Fredrickson & Watson Const. Co. and Fredrick-
son Bros., Oakland 439.203 
Isbell Constr. Co., Fresno.- 460,504 
P. J . Akmadzich, Los Angeles 535,826 
Average bid 427.500 
(4) 
.30 
.01 

l.oo 
2.80 
2.10 
1.80 
2.25 

.50 
.60 
.80 
.92 

9.35 
75.00 
$100 

93.50 
8.00 
4.00 
3.00 

(5) 
.27 
.02 
.60 

3.10 
2.36 
3.00 
3.00 

.60 

.75 
1.00 
.88 

13.00 
75.00 
$100 
85.00 
3.00 
5.00 
3.00 

(6) 
.34 
.02 
.85 

3.75 
1.80 
2.30 
2.40 

.50 

.60 
.90 
.91 

18.00 
80.00 
$101 

96.00 
3.00 
4.00 
3.00 

(7) 
.32 
.02 

1.00 
3.00 
1.85 
2.50 
2.50 
1.00 
1.00 
1.50 
.95 

20.00 
74.00 
$110 
$100 
4.00 
5.00 
3.00 

(8) 
.26 
.03 

1.25 
4.00 
2.65 
2.50 
2.50 

.50 

.75 
1.00 
.85 

12.00 
70.00 
$100 
90.00 
4.00 
6.00 
3.00 

(9) 
.36 
.01 

1.00 
4.00 
2.10 
2.00 
2.50 
.50 

1.00 
1.50 
.95 

12.00 
80.00 
$105 
$100 
8.00 
3.00 
3.00 

(10) 
.316 
.01 
.75 

4.25 
2.50 
3.00 
3.10 
.50 
.50 
.60 
.90 

8.50 
74.00 
95.00 
$100 
11.25 
4.00 
2.50 

(11) 
.30 
.02 

1.00 
3.50 
2.67 
2.67 
3.00 
.75 

1.00 
1.50 
.90 

14.00 
98.00 
$110 
$100 
6.00 
3.00 
2.50 

(12) 
.50 
.02 

1.30 
5.00 
2.20 
2.75 
2.50 
.60 
.70 

1.00 
.97 

18.00 
$105 
$115 
$115 
10.00 
5.00 
3.00 

(13) 
.32 
.016 
.98 

3.41 
2.20 
2.46 
2.61 
.58 
.73 

1.01 
.91 

13.30 
79.80 
$103 

97.70 
5.85 
4.10 
2.87 

P H O E N I X , A R I Z . — S T A T E — O I L P R O C E S S I N G 
Unit bids as follows by State for oil processing highways: Southwest Paving Co., Washington Bdg., Los Angeles, $66,749 

low for 16 miles oil processing Globc-Safford Highway. Bids from the following concerns: 
(1) Southwest Paving Co., L . A $66,749 (4) V . R . Dennis Const. Co., San Diego. 
(2) Lee Moor Cont. Co., E l Paso, T e x 68,680 (5) L . A . Dccomp. Gra. Co., L . A 
(3) J . C. Compton, McMinnville, Ore 71,978 (6) Schmidt-Hitchcock, Phoenix, Ariz 

F E D E R A L A I D 87-C ( l) (2) (3) (4) (5) 
3,457 cu.yd. add. material 65 1.00 1.00 1.00 1.50 
3,457 cu.yd.mi. add. mat. haul - 19 .20 .20 20 .14 

62,227 gal. oil applied to roadway .. 08 .08 .075 .08 .10 
3.9 mi. mix, lay, and finish roadway $340 $1200 $550 $500 $600 

N O N - F E D E R A L A I D W O R K 
185 cu.yd. add. material 65 1.00 1.00 1.00 1.50 
397 cu.yd.mi. add. mat. haul 19 .20 .20 .20 .14 

3,329 gal. oil applied to roadwav 08 .08 .075 .08 .10 
0.21 mi. mix. lay, and finish roadway— $400 $1200 $550 $500 $600 

F E D E R A L A I D 15-A A N D B 
1,444 cu.yd. add. material 65 1.00 1.00 1.00 1.50 
3,908 cu.vd.mi. add. mat. haul 19 .20 .20 .20 .14 

25,996 gal. oil applied to road 08 .08 .075 .08 .10 
1.641 mi. mix, lay, and finish road $340 $1200 $550 $500 $600 

F E D E R A L A I D 87-A 
29,564 sq.yd. prepare subgradc.- 015 .025 .01 .03 .02 
44,346 gal. oil applied to road 08 .08 .075 .08 .10 

2.8 mi. mix, lay, and finish road $340 $1200 $550 $500 $600 
171,524 sq.yd. prepare subgrade 0175 .01 .01 .01 .02 
21,441 gal. oil applied to subgrade 08 .08 .075 .08 .10 
17,500 tons plant mix 2.30 2.30 2.70 2.75 2.80 
72,446 tons plant mix, haul 13 .14 .15 .11 jjjj 
16,243 mi. spread and finish $315 $300 $150 $300 $300 

N O N - F E D E R A L A I D W O R K 
812 tons plant mix, stockpile 2.30 2.30 3.00 2.75 2.40 

3,362 ton mi. plant mix, haul, pile „„ _ 13 .14 .15 .11 .12 

$72,834 
76.474 
82,738 

(6) 
1.50 
.30 
.075 

$350 

1.50 
.30 
.075 

$350 

1.50 
.30 
.075 

$350 

.01 

.075 
$350 

.01 

.075 
3.50 

.12 
$100 

3.50 
.12 

S A C R A M E N T O , C A L I F . — S T A T E — H U M B O L D T C O U N T Y — G R A D I N G A N D S U R F A C I N G 
E . C. Coats, Loleta, Humboldt County, and Sixth and Y Sts., Sacramento, $130,767 submitted low bid to California Division 

of Highways, Sacramento, for 2.9 miles grading and surfacing with gravel or stone from Fish Creek to Stephens Grove, 
H U M B O L D T C O U N T Y . Bids submitted on the following items for construction of the project: 
(1) 26 acres clearing and grubbing 
(2) 226,700 cu.vd. roadw. excavation 
(3) 491,250 sta.yd. overhaul 
(4) 1,230 cu.yd. struc. excav. 
(5) 8,350 cu.yd. untreated cr. gravel 

or stone surfacing 
_ (1) 
E . C. Coats, Sacramento _ $250 
Wren & Greenough, Portland ... 175 
W. H. Hauser, Oakland 500 
J . M. DcLuca, Oakland 200 
J . F . Knapp, Oakland 2 0 
J . E . Johnston, Stockton 
Merccr-Fraser Co., Eureka.. ... 4(>0 
C. R. Johnson, Portland _ 450 

300 
400 
600 
400 
350 
480 
350 

D. McDonald. Sacramento 
Kennedy-Baylcs Const. Co 
Guy F . Atkinson Co.. S. F „. 
Ariss-Knapp Co., Oakland 
S. H. Palmer Co.. San Francisco. 
Jasper-Stacy Co., S. F 
Average bid _ _ 

(6) 
(7) 
(8) 
(9) 

(10) 
(11) 

(2) 
.37 
.43 
.37 
.46 
.45 
.48 
.53 
.54 
.54 
.57 
.52 
.55 
.60 
.68 
.51 

626 M gal. water 
1,200 cu.yd. screenings (stockp.) 

166 cu.yd. ' A ' cone, (struct.) 
14,450 lb. reinf. steel 

310 lin.ft. 12-in. corr. pipe 
1,876 lin.ft. 18-in. corr. pipe 
(3) (4) (5) (6) (7) (8) (9) 
.01 1.00 2.30 3.00 2.30 25.00 .06 
.01 1.25 2.00 1.75 2.00 28.00 .06 
.01 2.00 2.50 3.00 2.25 40.00 .06 
.01 1.25 2.15 2.50 2.15 25.00 .07 
.02 1.25 2.50 2.00 2.50 25.00 .06 
.02 1.50 3.00 3.00 3.00 30.00 .05 
.01 1.50 2.70 3.00 2.70 30.00 .06 
.02 1.50 2.25 2.25 2.60 22.00 .07 
.01 1.50 2.80 2.00 2.25 30.00 .06 
.01 2.00 2.00 2.00 2.00 30.00 .06 
.01 1.50 2.50 4.00 3.50 25.00 .07 
.02 2.00 2.50 3.00 2.50 30.00 .05 
.01 1.50 2.50 2.50 3.10 30.00 .06 
.02 2.40 3.90 3.80 3.00 28.00 .08 
.013 1.58 2.54 2.70 2.56 28.45 .06 

(12) 800 lin.ft. 24-in. corr. pipe 
(13) 104 lin.ft. 30-in. corr. pipe 
(14) 28 lin.ft. 18-in. met. flume (part circ.) 
(15) 1,210 ft. 8-in. perf. met. pipe underdrain 
(16) 154 stations finish road 
(17) 86 monuments (each) 

(10) (11) (12) (13) (14) (15) (16) (17) T O T A L S 
.60 .70 .90 1.10 1.00 1.65 5.00 3.00 $130,767 
.50 .75 1.00 1.00 .75 1.50 8.00 2.50 139,940 
.50 .70 .90 1.00 1.00 1.50 10.00 2.50 143,101 
.50 .60 1.00 1.25 .50 1.25 5.00 3.00 147.956 
.60 .75 .90 1.00 1.00 1.50 5.00 3.00 154.009 

1.00 1.25 2.00 2.25 1.25 1.00 6.00 3.00 168.832 
.75 .80 1.25 1.50 1.50 1.50 10.00 3.00 177.362 
.40 .40 .50 .50 .50 1.10 7.50 3.50 177,894 

1.00 1.50 1.50 1.50 1.50 .70 15.00 3.00 178.091 
.60 .70 .85 1.10 .60 1.75 5.00 3.00 178,646 
.60 .75 1.00 1.50 2.00 1.50 12.50 3.00 179.585 

1.50 1.75 2.00 2.50 2.00 .75 10.00 3.00 187,195 
.60 .85 1.10 2.00 3.00 1.50 7.50 2.50 190.022 
.60 .80 1.20 1.70 1.50 1.00 8.00 4.00 229,412 
.70 .88 1.15 1.42 1.29 1.26 8.18 3.00 170,300 
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C H A S E 
COPPER WATER TUBING 

and 

CHASE RED BRASS COMPRESSION FITTINGS 
for 

UNDERGROUND W A T E R 
SERVICE 

Developed from Recommendations of 
Eminent Waterworks Engineers in 
Conjunction with Chase Research. 

CHARACTERISTICS: 
Ease in Expansion and Contraction 
Elongation Ability 
Resistance to Corrosion 
Absence of Contamination 
Malleability, Stability 
Maintenance of Full Flow 

A N D H O U S E H O L D W A T E R 
SUPPLY 

Adapted to Requirements of Modern 
Sanitary Plumbing for Easy Replace­
ment. 

CHARACTERISTICS: 
Ease in Replacement Wornout Pipe 
Guarantee—300-Pound Working 

Pressure 
Chase Compression Fittings for Every 

Requirement 
Resistance to Corrosion 
Bends Easily Around Corners 
Eliminates Many Fittings 

Each Length and Fitting Chase-Marked. 

Made ly the Makers of 

A L P H A BRASS PIPE 
Send for our New Complete Booh on Either Service, Containing A.11 Necessary 

Engineering and Estimation Data Cheerfully Sent Without Obligation 

I 
V I S I T O U R C O M P R E H E N S I V E D I S P L A Y , B O O T H 56 
W A T E R W O R K S C O N V E N T I O N , O C T O B E R 23-26 

D E L M O N T E , C A L I F O R N I A I 

CHASE BRASS & COPPER COMPANY 
I N C O R P O R A T E D 

Pacific Coast VC^arehouses 
S E A T T L E O A K L A N D S A N F R A N C I S C O L O S A N G E L E S 
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S A C R A M E N T O , C A L I F . — S T A T E — M O N T E R E Y C O U N T Y — G R A D I N G A N D C O N C R E T E P A V I N G 
Fredrickson & Watson Const. Co., 354 Hobart St., Oakland, Calif., who bid $95,450, submitted low bid to California D i v i ­

sion of Highways, Sacramento, for 1.5 miles grading and concrete paving at San Ardo, M O N T E R E Y C O U N T Y . Bids 
received from: 
(1) Fredrickson & Watson Const. Co $ 95,450 
(2) Prentiss Paving Co., San Jose 95.947 
(3) Peninsula Paving Co., S. F 96,620 
(4) W . A . Dontanville. Salinas 97,444 
(5) J . F . Knapp. Oakland 98,278 
(6) M. J . Bevanda, Stockton 98,316 
(7) C. T . Malcom, Walnut Creek 102,621 
(8) Granite Const. Co., Watsonville 104,750 

( l ) (2) (3) 
4 acres clearing and grubliing $175 50.00 $200 

83,700 cu.yd. roadway excavation 35 .30 .28 
1,129.000 sta.yd. overhaul „... .005 .0055 .006 

17.000 cu.yd. imported borrow 35 .30 .17 
2,225 cu.yd. structure excavation 80 .75 .75 

17,100 sq.yd. subgradc for pavement 10 .10 .08 
3,515 cu.yd. A concrete (pavement) 10.50 11.00 12.30 

23 cu.yd. A concrete (structure) 20.00 22.00 24.00 
175 cu.yd. A concrete (slope pave.) 16.00 20.00 15.00 

89.400 lb. reinf. steel 045 .0475 .053 
122 lin.ft. 18-in. corr. pipe 50 .75 .70 
230 lin.ft. 24-in. corr. pipe 50 1.00 .80 
82 lin.ft. 30-in. corr. pi|>e 60 1.00 .90 

106 lin.ft. 36-in. corr. pipe 60 1.50 1.00 
62 lin.ft. 24-in. rein. cone, pipe 3.75 2.75 3.00 

2.4 miles new property fence $450 $500 $500 
4.200 lin.ft. solid trniher guard rail 80 .90 .90 

800 cu.yd. remove and dispose of cone 1.00 3.50 3.00 
84 stations finish roadway 4.00 5.00 5.00 
33 monuments (each) 2.50 3.00 3.00 

(9) McCray Co., Los Angeles $106,548 
(10) Isbell Const. Co., Fresno 110,089 
(11) Wimmer & Shepardson, Bakcrsfield 112,400 
(12) Cornwall Const. Co.. Santa Barbara 113,184 
(13) Meyer Rosenberg, San Francisco 113,781 
(14) Ariss-Knapp Co., Oakland 131,802 
(15) Average bid 105,400 

(4) 
$125 

.29 

.009 

.39 
1.00 
.09 

10.50 
25.00 
16.00 

.0475 

.50 

.75 
1.00 
1.50 
3.00 
$500 
1.00 
1.25 
5.00 
3.25 

(5) 
$200 

.30 

.01 

.30 
1.00 
.09 

10.25 
22.00 
15.00 

.05 

.50 

.60 

.75 

.90 
5.00 
$500 
1.00 
2.50 
5.00 
3.00 

(6) 
$100 

.35 

.005 

.43 
1.60 
.10 

10.50 
25.00 
16.00 

.05 

.50 

.60 

.75 
1.00 
4.00 
$400 

.75 

.50 
5.00 
3.00 

(7) 
$100 

.32 

.01 

.40 
1.00 
.09 

10.5(1 
25.00 
15.00 

.OS 

.50 

.50 
1.00 
1.50 
3.00 
$500 
1.00 
3.00 
6.00 
3.00 

(8) 
$20(1 

.39 

.006 

.40 

.90 

.09 
10.77 
26.00 
20.00 

.055 

.40 

.60 

.70 

.80 
4.00 
$500 

.90 
1.50 
6.00 
1.80 

(<» 
$100 

.40 

.007 

.40 

.80 

.12 
11.00 
25.00 
16.00 

.05 

.40 

.50 

.60 

.70 
3.50 
$500 
1.00 
1.50 
5.00 
3.00 

(10) 
$150 

.34 

.005 

.50 
2.00 
.10 

12.00 
30.00 
25.00 

.06 

.50 

.75 
1.00 
1.50 
2.00 
$500 

.90 
2.00 

10.00 
3.00 

(11) (12) 
$200 $100 

.32 .35 

.0175 .015 

.35 
1.00 
.10 

11.5(1 
25.110 
15.00 

.05 

.50 

.50 

.75 
1.00 
3.00 
$450 

.60 
3.00 
5.00 
4.00 

.50 
1.00 
.09 

10.50 
25.00 
15.00 

.05 
1.00 
1.25 
1.50 
1.75 
3.00 
$600 
1.25 
2.00 
5.00 
3.00 

(13) 
$150 

.40 

.01 

.40 
1.00 
.09 

12.00 
28.00 
10.00 

.045 

.75 
1.00 
1.50 
1.75 
3.50 
$500 
1.00 
3.00 
6.00 
3.00 

(14) 
$150 

.40 

.02 

.60 
1.50 
.12 

12.00 
30.00 
15.00 

.05 
1.00 
1.50 
1.75 
2.90 
3.00 
$600 
1.00 
2.50 

10.00 
3.00 

(15) 
$143 

.34 

.01 

.39 
1.08 
.10 

11.09 
25.10 
16.40 

.05 

.61 

.78 

.99 
1.25 
3.32 
$500 

.93 
2.16 
5.86 
2.97 

S A C R A M E N T O . C A L I F . — S T A T E — L O S A N G E L E S C O U N T Y — G R A D I N G A N D C O N C R E T E P A V I N G 
McCray Co., 4482 E . Worth St., Los Angeles, $69,087 low bid to California Division of Highways for 1.1 mile grading and 

paving from Newhall Tunnel to Ncwhall. L O S A N G E L E S C O U N T Y . Bids from: 
(1) McCray Co., Los Angeles $69,087 
(2) C. G. Will is & Sons, L . A 72,698 
(3) A. E . Cox and B . W. Kuhn, L . A 76,523 
(4) Matich Bros.. Elsinorc 77,511 -
(5) O. A. Lindberg, Newhall 93.588 

t%) 
59 sta. clearing and grubbing 7.00 

85,000 cu.yd. roadway excavation 39 
635,000 sta.yd. overhaul 009 

600 cu.yd. structure excavation 1.00 
10,902 sq.yd. subgrade for pave 12 
2,240 cu.yd. ' A ' cone, (pavement) 8.75 

120 cu.yd. ' A ' cone, (structures) 20.00 
65,000 lb. reinforcing steel 05 

330 ft. 24-in. corr. metal pipe 50 
250 ft. 42-in. corr. metal p i p e 70 
1.5 mile new property fence $500 

225 lin.ft. bank protection fence 4.00 
1 mile remove and reset prop, fence $300 

59 sta. finishing roadway 5.00 
12 monuments (each) 3.00 

(6) Gibbons & Reed. Burbank $94,541 
(7) Geo. Mitchell Co., Huntington Park 98.179 
(8) McWilliams & Ritchey, L . A „ 98,437 
(9) Average bid „ 85,100 

(2) 
8.00 

.45 

.0075 
1.00 
.10 

8.90 
15.00 

.05 

.50 

.75 
$350 
4.00 

$200 
8.00 
4.00 

(3) 
20.00 

.44 

.009 
1.50 
.11 

9.50 
27.00 

.045 

.60 
1.00 

$500 
4.00 

$225 
5.00 
3.00 

(4) 
25.00 

.45 

.01 
1.00 
.09 

9.60 
20.00 

.04 

.50 
1.50 

$550 
5.00 

$500 
5.00 
3.00 

(5) 
20.00 

.58 

.01 
1.25 
.10 

11.00 
25.00 

.05 
1.00 
1.75 

$500 
8.00 

$350 
5.00 
3.00 

(6) 
40.00 

.59 

.01 
1.00 
.10 

11.00 
22.00 

.05 
1.00 
3.00 

$500 
3.00 

$300 
10.00 
3.00 

(7) 
10.00 

.64 

.01 
1.50 
.15 

10.40 
30.00 

.05 
1.00 
2.00 
$750 
5.00 

$400 
10.00 
4.00 

(8) 
30.00 

.56 
.015 

2.00 
.25 

11.00 
25.00 

.048 
1.00 
2.00 

$700 
8.00 

$650 
8.00 
2.50 

(9) 
20.00 

.51 

.01 
1.28 
.13 

10.02 
22.90 

.048 

.76 
1.59 

$543 
5.12 

$365 
7.00 
3.19 

S A C R A M E N T O , C A L I F . — S T A T E — G R A D I N G A N D S U R F A C I N G — I N Y O C O U N T Y 
F . W . Nighbert, Box 436. Bakcrsfield, $63,297 low bid to California Division of Highways for 3.7 miles grading and oil 

treated gravel or stone surfacing from Little Lake to Coso Junction, I N Y O C O U N T Y . Bids from: 
(1) F . W . Nighbert, Bakcrsfield....$63,297 (2) A . J . Gricr. Oakland $70,214 (3) Average bid $66,756 

(1) (2) (3) 
33.600 cu.yd. road excav 65 .70 .68 
77.102 sta.yd. overhaul 02 .02 .02 
11.600 cu.yd. imported borrow 50 .70 .60 

300 cu.yd. structure excav 1.00 1.25 1.13 
3,900 cu.yd. binder for subgrade 60 .70 .65 

850 M gal. water for subgr. and surf 2.00 2.00 2.00 
8,200 tons crusher run base 1.65 1.60 1.63 
5,940 tons oil tr. cr. gravel or stone surf... 2.00 2.40 2.20 

320 tons cr. gr. or stone screen 1.70 2.00 1.85 

( l ) (2) (3) 
175 bbl. fuel oil (seal coat) 2.55 2.40 2.48 
65 cu.yd. ' A ' cone, (struct.) 25.00 30.00 27.50 

7,600 lb. reinf. steel (struct.) 06 .06 .06 
112 lin.ft. 18-in. corr. pipe 70 .50 .60 
186 lin.ft. 24-in. corr. pipe .70 1.00 .85 
44 lin.ft. 30-in. corr. pipe 70 2.00 1.35 

193 sta. finishing roadway 5.00 5.00 5.00 
30 monuments (each) 3.00 3.00 3.00 

W A T E R SUPPLY SYSTEMS 
S E A T T L E , W A S H . — C I T Y — L A K E Y O U N G S R E I N F O R C E D C O N C R E T E A Q U E D U C T 

Contract awarded to Elliot. Stroud Bros. & Seabrook. 4959 34th St., San Diego, Calif., $351,720 for Lake Youngs Aqueduct 
for City of Seattle. Bids received on from three lowest bidders: 
Si! , f t J ? . c r ? S clearing a n d grubbing (5) 600 cu.yd. excavation, tunnel invert (9) 400 cu.yd. cone, protect, river 
(2) 10.202 hn.ft. 96-m. reinf. cone, pipe (6) 2 manholes and vent pipe crossing 
52 9SS C U y d " e x c a v ' f o r P 'P e - e a r t h ( 7 ) 1 blow-off including 30-in. gate valve (10) 200 cu.yd. concrete blocking 
(4) 10,000 cu.yd. excav. for pipe, rock (8) 160 lin.ft. install 30-in. cast iron pipe 
r—S . , D p c i i p T ^ - J £ L A2K ( 1 > ( 4 ) ( 5 ) ( f i ) m W (9) (10) T O T A L S 
h-IIiot. Stroud Bros. & Seabrook, San Diego $600 30.00 .60 1.00 3.00 $1300 $1350 4.40 15.00 15.00 $351,720 
Coluccio & Arcorace ~ $600 29.00 1.25 1.25 2.00 $1500 $1600 3.00 18.00 18.00 365.183 
American Concrete Pipe Co. of Washington $600 31.80 1.00 2.00 2.00 $1250 $1500 3.00 22.50 20.00 395,425 
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O F F I C E A N D P L A N T 

1 9 0 0 Third Street 
San Francisco 

TELEPHONES 
MArket 2016 

M A r k e t 6 9 0 9 

MONTAGUE 
P I P E / ^ ? ^ STEEL 

€r K f t i t CO 
San Francisco C a l i f o rma 

MANUFACTURER OF 

Riveted and Welded Steel Pipe, Well 
Casing, Tanks, Boilers and Stacks, 
Montague Hot Water Type Heaters, 
Montague Siphons < * * * 

T o n c a n M e t a l a n d S p e c i a l W e l d e d P i p e 

A G E N E R A L L I N E OF S H E E T S T E E L AND P L A T E WORK 

E V. L L T—I—JJ—C—T 

C A L C U L A T E the true cost of the 
pipe in your water lines and compare 
MONO-CAST centrifugal cast iron 
pipe with other kinds. 

True cost consists of first cost plus installation and upkeep 
expense. Lump these three items together and spread them 
over the lines' probahle period of service* and you will f ind 
that MONO-CAST costs much less per service year! ' 

FIRST COST compares favorably with any pipe of similar quality. 

INSTALLATION COST S o ^ A S ^ r ^ " . T & U 
joints to make . . . fewer bell-holes to dig . . . less packing, pouring, 
caulking. 

U P K E E P EXPENSE ' S n e R n « c i o , e - Once MONO-CAST fa laid, it can be 
forgotten, because it's permanent and the joints are 

permanently bottle-tight! 
PERIOD OF SERVICE 'S i n f i n i u * , v The oldest known cast iron pipe 

line is still serving satisfactorily today after more than 
200 years service. 

Take a lip from the water and gas men who have already 
laid more than 2,000 miles of this pipe. SPECIFY 

MOISO-CAST! For further details write nearest 
District Office. & •a 

Aclpco product* bear 
the "Q-ehcck" mark of 
the Cast Iron Pipe 
Research Association. 

• Although no one knows how long cast iron pipe will last, you can safely use a service 
period of 200 years, as cast Iran pipe has already been In service for a longer time. 

AMERICAN CAST IRON PIPE COMPANY 
BIRMLNGHA M, ALABAMA 

CHICAGO . . . . MINNEAPOLIS . . . . KANSAS CITY 
DALLAS . . SAN FRANCISCO . . NEW YORK CITY . . 

. . SEATTLE 
LOS ANGELES 
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S E A T T L E , W A S H . — C I T Y -
Hans Pcdcrson, 1105 Second Ave., Seattle, m 

rejected. 
(1) Hans Pedcrson, Seattle 

- C E D A R R I V E R P I P E - L I N E NO. 4 — W O O D - S T A V E 
ho bid $780,419, low for Cedar River Pipe No. 4 for City of Seattle. Bids 

O 
500. 

1 

) 
•.00 
.00 
.50 
00 

i.OO 
.00 
.00 
.00 
.10 
'.00 
.00 

25 acres clearing and grubbing 
70.000 cti.yd. trench excavat 
15,000 cu.yd. grading 
11,500 ft. remove 44-in. wood pipe 1 

600 cu.yd. cone, blocking 20 
2,500 cu.yd. excav. for saddles 2 
7,600 ft. piling, creo. (trestle) 1 

43 M ft. B M lumber, creo. (trestle) 100 
118,128 lb. steel plate specials 

84 cu.yd. concrete (spillway) 30 
370 M ft. B M creo. timber, saddle 100 

W O O D S T A V E P I P E 
39.792 ft. W bands, 6" spacing 9.50 

1,919 ft. H" bands, 5& spacing 10.00 
1.884 ft. H " hands, 4*8" spacing 10.00 
1,600 ft. bands, 4 ft" spacing 10.00 
2,369 ft. y4" bands, 6" spacing 11.00 

803 ft. V4" bands. 5 A " spacing 11.00 
820 ft. y4" bands, Sl/4" spacing 11.00 

2,029 ft. Yi," bands, 4%" spacing 11.00 
627 ft. ft' bands, 4 ^ " spacing 11.00 
242 ft. H" bands, 4 ^ " spacing 11.50 
72 ft. y4" bands, 4%" spacing 11.50 

120 ft. H" bands, 3i8" spacing 11.50 

.$780,419 (2) Federal Tank & Pipe Co., Seattle $918,417 
(2) ( l ) (2) 

300.00 121 ft. H" bands, iy4" spacing 11.50 17.08 
.60 119 ft. y4" bands, 3 f t " spacing 12.00 17.49 
.45 902 ft. y4" bands, 3 f t " spacing 12.00 17.80 
.50 434 ft. yA" bands, 3%" spacing 12.00 18.29 

22.50 82 ft. H" bands, 3%" spacing 13.00 U8.6S 
1.30 82 ft. y4" bands, 3" spacing 13.00 19.01 
.90 82 ft. y4" bands, 2%" spacing 14.50 19.45 

85.00 82 ft. y4" bands, 2 { f l " spacing 14.50 19.66 
.14 82 ft. y4" bands, 2\h" spacing 16.00 20.15 

28.00 84 ft. y4" bands, 2%" spacing 16.00 20.41 
80.00 170 ft. y4" bands, 2y2" spacing 17.00 20.95 

2 each 60" 50-lb gate valves $3500 $3975 
12.83 1 48" 150-lb. gate valve $3300 $2310 
13.20 2 42" 50-lb. gate valves $2000 $1235 
13.59 3 36" 150-Ib. gate valves $1700 $1250 
13.94 14 blowoffs and 6" gate valves 250.00 130.00 
14.17 oOO ft. 6" cast iron pipe 2.25 1.50 
14.56 13 standpipes $1000 $500 
14.87 7 air valves 475.00 419.00 
15.31 oO.OOO steel castings „ 15 .19 
15.63 2 floor stands, 60" valves $1500 $1300 
15.99 1 floor stand. 48" valve $1200 $1300 
16.37 3 floor stands, 36" valves $1100 $1300 
16.71 

IRRIGATION AND RECLAMATION 
C O A L V I L L E , U T A H — E A R T H D A M , C A N A L S , E T C . — G O V T . 

S. H . Newell & Co., 1254 Reed College Place, Portland, Ore., $141,214, low bid to Bureau of Reclamation for earth diver­
sion dam. etc., Wcber-Provo Diversion cana1, Salt Lake Basin Project, Coalville, Utah. Bids from: 
(1) S. H . Newell & Co., Portland $141,214 (5) Martin Day Co.. Inc $174,797 
(2) Morrison-Knudsen Co., Boise, Ida 159.185 (6) S. J . Groves & Sons Co 221,321 
(3) Piatt Rogers, Inc 159.998 (7) Dcrbon Construction Co 225,097 
(4) Utah Construction Co 171,187 
S C H E D U L E NO. 1—Construct Diversion dam and headworks except left embankment: 

5.000 cu.yd. excavat. struct. C I . 1 
6.800 cu.yd. excav. embank, and channel, 1 
2,000 cu.yd. overhaul 

3.600 cu.yd. compact, embankment. 

(1) (2) (3) (4) (S) (6) (7) 
.40 1.00 .75 .75 1.60 1.50 2.00 
.20 .40 .29 .45 .30 .35 .20 
.05 .05 .03 .04 .05 .04 .05 
.20 .50 .50 .80 .20 .50 .50 
.25 .40 .15 .20 .50 .10 .50 
.25 .50 .50 .40 .50 .40 .50 

1.00 .75 .20 .40 .50 .15 .50 
2.00 2.50 1.50 2.50 3.00 3.00 2.00 

18.00 14.00 14.50 16.00 21.00 20.00 13.00 
.03 .03 .0175 .025 .02 .03 .02 
.03 .03 .05 .04 .06 .08 .06 

$37,612 $37,660 $33,849 $38,085 $49,987 $48,316 $41,025 

230 cu.yd. riprap 
1,485 cu.yd. concrete 

41,000 lb. reinforcing steel 
25,400 lb. gates, install and paint 

T O T A L S C H E D U L E NO. 1 
S C H E D U L E NO. 2—Earthwork and structures, diversion canal, outlet end of headworks structure to Station 423-07 and appur­

tenant work: 
0 ) (2) (3) (4) 

160,000 cu.yd. excavat. canal, CI . 1 10 .10 .12 .13 
27.000 cu.yd. excavat. canal, CI . 2 50 .26 .30 .30 

1.640 cu.yd. excavat. canal, CI . 3 1.00 1.25 .80 1.50 
200.000 sta.yd. overhaul for blank 02 .02 .01 .03 

30.000 sta.yd. overhaul not blank 03 .03 .02 .04 
12.000 cu.yd. place earth blankets 15 .35 .25 .50 
13,000 cu.vd. excav. struc. CI . 1 10 .50 1.00 .40 
3.600 cu.yd. strip embank, dam 20 .40 .34 .80 

29,000 cu.vd. compact, embankment 25 .35 .15 .15 
10.400 cu.vd. backfill 15 .50 .50 .40 
2,100 cu.yd. puddle or tamp backf 50 .75 .20 .50 

960 cu.vd. riprap 1.00 2.50 2.00 2.50 
500 sq.vd. dry rock pavement 1.50 1.50 .85 1.50 
590 cu.yd. concrete 18.00 20.00 16.00 24.00 

37,000 lb. reinf. steel (place) 03 .03 .02 .025 
160 M B M erect timber 20.00 35.00 30.00 30.00 

1,230 ft. 12-in. corr. pipe, lay 30 .25 .60 .50 
1,730 ft. 15-in. corr. pipe, lay 35 .30 .75 .60 
1,420 ft. 18-in. corr. pipe, lav 40 .30 1.00 .80 

620 ft. 21-in. corr. pipe, lay 45 .30 1.25 1.00 
560 ft. 24-in. corr. pipe, lav 50 .35 1.50 1.25 

T O T A L S C H E D U L E NO. 2 $69,257 $83,699 $82,599 $90,760 
S C H E D U L E NO. 3— Earthwork and structures, Diversion canal. Sta. 423-07 to Sta. 477-75: 

O) 
170,000 cu.yd. excavat. canal. C I . 1 17 
70,000 sta.yd. O H , blank., over 1000 ft 02 
10.000 sta.yd. O H . blank., less 1000 ft _ 03 
3,000 cu.yd. earth blankets, place 20 

120 sq.yd. dry rock pavement 1.50 
80 cu.yd. concrete 18.00 
20 M B M erecting timber 20.00 

T O T A L S C H E D U L E NO. 3 $34,344 

(S) 
.10 
.30 

1.50 
.02 
.02 
.50 
.25 
.15 
.40 
.40 
.50 

2.00 
2.00 

20.00 
.02 

22.00 
.20 
.25 
.25 
.30 
.30 

80,246 

(6) 
.22 
.45 

2.00 
.02 
.03 
.20 
.50 
.50 
.10 
.40 
.15 

3.00 
1.50 

25.00 
.03 

50.00 
.30 
.35 
.40 
.45 
.50 

$105,266 

(7) 
.20 
.35 

1.50 
.02 
.025 

1.00 
1.00 
.50 
.50 
.50 
.50 

2.00 
1.50 

22.00 
.015 

50.00 
.10 
.15 
.20 
.25 
.30 

$122,655 

(2) (3) (4) (5) (6) (7) 
.18 .22 .20 .22 .35 .30 
.02 .01 .03 .02 .02 .02 
.03 .02 .04 .03 .03 .025 
.35 .25 .50 .50 .20 1.00 

2.00 1.50 1.25 1.(1(1 1.50 4.00 
20.00 16.50 24.00 20.00 25.00 22.00 
30.00 30.00 30.00 30.00 50.00 50.00 

$37,825 $43,550 $42,342 $44,564 $67,739 $61,417 



OCTOBER 25, 1929 W E S T E R N C O N S T R U C T I O N N E W S 71 

C U L V E R P O W E R T R I P 

I N S T A L L E D O N N O R T H W E S T 

THE CULVER POWER TRIP is adaptable to 
any type or make of gasoline, electric, diesel 
or gas-air shovel- Unquestionably, it is near 
perfect as far as mechanical construction is 
concerned and wi l l provide years of uninter­
rupted satisfactory service. 

This device is designed to operate the 
latch on the bucket door at the touch of a 

finger and with lightning-like speed. It weighs 
approximately 85 pounds, therefore, is easily 
and quickly installed. 
THE C U L V E R POWER TRIP can be installed 
in an hour by any shovel crew. There are no 
delicate parts requiring skilled mechanics 
to keep in adjustment. Simple and effective 
in operation. 

THE C U L V E R POWER TRIP W I L L INCREASE YOUR SHOVEL'S OUTPUT A T 
L E A S T F I F T E E N TO TWENTY PER CENT. 

M£gd. and Sold by M. P. McCAFFREY, 1420 No. Spring Street, Los Angeles, Calif. 

PACIFIC COAST S T E E L COMPANY 
Manufacturers of Open Hearth Steel Products 

PROMPT AND COURTEOUS SERVICE 

Forging Ingots 
and Billets 
Merchant 

and 
Reinforcing 

Bars 
Structural 
Shapes and 

Universal 
Mill Plates * * r-<. 

. . . m 

Track Bolts 
Spikes 

and 
Tie Plates 

Bolts, Nuts, 
Rivets and 
Specialties 

Transmission 
Towers 

and Structures 

WORKS: 

SAN FRANCISCO 
Hunter-Dulin Bldg. 

BOTTOM POURING INTO MOLDS 

PORTLAND ~ SAN FRANCISCO ^ SEATTLE 
Sales Offices: 

SEATTLE PORTLAND LOS ANGELES 
Alaska Building Failing Building A. G. Bartlett Building 
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FLOOD CONTROL WORK 
L O S A N G E L E S , C A L I F . — C O N C R E T E A R C H H A N S E N D A M - F L O O D C O N T R O L D I S T R I C T 

Edwards, Wildey & Dixon Co., Edwards-Wildey Bdg., 609 South Grand St., Los Angeles, who bid $717,245 low bid to 
Board of Supervisors of the Los Angeles County Flood Control District, for construction of Hansen Dam in the Big Tujunga 
Canyon, about one mile above Hansen's Lodge and 12 miles northeast <>f Sunland, the dam to be a concrete arch structure 
with" earth fill wing and will be about 204 ft. high above stream bed and .300 ft. between abutments, earth fill wing on the north 
end. valve outlets, and a spillway. Bids received from: 
(1) Edwards, Wildey & Dixon. Los Angeles $717,245 
(2) Guy F . Atkinson, San Francisco 728.535 
(3) R . A . Wattson, Los Angeles 735.944 
(4) Ward Engineering Co., San Francisco 757,000 
(5) Bent Bros., Los Angeles 764,140 

( l ) 
3.24 
1.00 

90 

(6) Claude Fisher, Los Angeles $765,290 
(7) Geo. Pollock, San Francisco 769.545 
(8) M . Simunovich. Los Angeles 840.816 
(9) Utah Construction Co., San Francisco 854.115 

(10) O. A . Lindberg. Newhall 939,525 
(2) (3) (4) (S) (6) (7) (8) (9) (10) 

90.000 cu.vd. excav. " A " 3.24 2.75 2.50 2.80 3.40 3.00 3.00 3.90 3.00 3.50 
18.000 cu.yd. excav. " B " 1.00 2.00 1.50 .60 2.60 .60 1.50. 1.50 2.00 1.00 
10,000 cu.yd. earth fi'.l 90 .60 .75 .40 .85 .70 .75 2.00 .75 .50 
90,000 cu.yd. cone, plain 3.85 4.20 4.55 4.85 3.70 4.75 4.30 3.90 5.15 6.00 
2,500 cu.yd. rcinf. cone 9.45 12.00 12.20 12.00 13.50 12.89 15.00 20.00 19.00 9.00 
5,500 sq.ft. reinf. cone, face slab 12 .25 .21 .10 .08 .25 .25 .50 .25 .25 
4.000 ft. drill grout hole _ 1.50 2.00 2.36 .75 2.00 .63 3.00 2.50 2.00 2.00 

250 holes place pipes 2.00 10.00 9.50 2.40 2.00 1.56 1.00 5.00 2.00 5.00 
250 cu.vd. press, grout 42.00 40.00 42.00 36.00 40.00 10.00 50.00 50.00 30.00 40.00 

10.000 lb. reinf. steel, place _ 02 .02 .024 .02 .03 .02 .03 .025 .03 .03 
50.000 lb. trash racks, place 02 .03 .031 .02 .025 .03 .03 .06 .04 .03 

100.000 lb. steel outlet piles, place 03 .015 .026 .02 .02 .0225 .03 .03 .02 .0.3 
150.000 lb. valves and gates, place 03 .02 .04 .025 .02 .025 .03 .035 .03 .06 

8,000 lb. iron pipe railing, place 05 .08 .038 .04 .025 .06 .04 .10 .08 .15 
4.000 ft. water and grout stops, place 40 .50 .38 .75 2.50 .65 1.00 .75 .60 .75 

800 ft. tile drain, place 20 .40 .95 .35 .50 .25 1.00 .02 .50 .50 
E . Court Eaton is Chief Engineer of the Los Angeles County Flood Control District. 

BRIDGES AND CULVERTS 
S A N T A C R U Z , C A L I F . — C I T Y — C O N C R E T E — R I V E R S I D E A V E . 

Rocca & Caletti, P . O. Box 243, San Rafael, who bid $48,493, low bid to City for construction of a reinforced concrete 
bridge on Riverside Ave. over the San Lorenzo River, and replacing the present wooden structure commonly known as the 
Cut Bias Bridge in the City of Santa Cruz. Bids received on the following items: 

(1) Removal of old bridge (lump sum) 
(2) 120 cu.yd. excav. above elev. 
(3) 880 cu.yd. excav, below elev. 
(4) 6,000 ft. timber piles, furnish 
(5) 200 timber piles, drive 

(6) 770 cu.yd. " A " concrete (piers, abutments, etc.) 
(7) 700 cu.yd. " A " concrete (girders, roadway, etc.) 
(8) 60 cu.yd. " F " concrete (railings) 
(9) 160,000 lb. reinforcing steel in place 

Rocca & Caletti 
Ben C. Gerwick, San Francisco... 
M. B . McGowan, San Francisco. 
C. C. Gildersleeve 

(10) Lighting system 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) T O T A L S 

$ 300 5.00 5.00 .29 10.00 19.90 19.90 35.00 .045 $ 900 $48,493 
1.500 1.00 5.00 .25 12.00 20.00 22.00 45.00 .04 799 50,619 
1,500 2.00 8.00 .35 13.00 20.00 20.70 40.00 .055 1.000 55,570 
2,000 2.00 9.00 .45 20.00 19.00 21.00 40.00 .043 1,500 56.970 

. 1.584 3.60 12.93 .34 17.00 25.57 23.04 30.62 .0541 1.002 66,147 

B O I S E , I D A H O — S T E E L — B O N N E R C O U N T Y -
Contract awarded to Sam R. Boudrye, Clarkston, Wash., who bid $53,781 for 344 

on Clarks Fork Highway in B O N N E R C O U N T Y for State. Bids on: 
(1) 745 cu.yd. excavation (3) 59 cu.yd. cone 
(2) 512 cu.yd. Class " A " concrete (4) 67,080 lb. reinforc 

- S T A T E 
ft. steel bridge over the Priest River 

Portland Bridge Co., Portland 
Trianglp Const. Co., Spokane, Wash. 

Illinois Steel Bridge Co. 
Northwest Contract Co. . 

Engineers estimate 

seal (5-) 3,090 lin. ft. wood piling 
teel (6) One steel superstructure in place 

(1) (2) (3) (4) (5) (6) T O T A L S 
8.00 24.00 20.00 .06 .43 $29,000 $53,781 
5.00 24.10 14.50 .055 .50 34,000 55,986 
4.00 20.00 20.00 .05 .40 37.700 56,690 
6.00 24.00 24.00 .05 .50 33,800 56.873 
4.00 24.50 21.00 .05 .70 35,090 57,370 
4.00 25.00 20.00 .05 .50 35.980 57.839 

10.60 28.00 23.00 .05 .60 29,202 58.000 
6.00 23.55 20.00 .055 .70 35,000 58,560 
4.00 20.00 20.00 .05 .40 40.000 58,990 

10.00 27.00 27.00 .07 1.00 35,625 66,277 

SEWER AND WATER SYSTEMS 
S A N D I E G O , C A L I F . — C A S T - I R O N M A I N S A N D C E M E N T S E W E R S — C H E S T E R T O N 

D I S T . — C O U N T Y 
$81,313 low bid to City for sewer and water improvements in Chesterton and Butterfield Const. Co., Box 157, San Diego, 

Chesterton Extension. Bids from: 
(1) Butterfield Const. Co $81,313 (2) Miracle Const. 

( l ) (2) (3) 
10.842 ft. 6-in. cone, sewer 1.20 1.20 1.22 
15,805 ft. 8-in. cone, sewer 1.35 1.26 1.45 

60 ft. 8-in. cast-iron sewer 1.80 2.09 2.00 
78 ft. 10-in. cast-iron sewer 2.50 2.36 2.90 
85 manholes $80 $96 $77 
10 drop manholes „ $95 $102 $89 
4 double drop manholes $95 $105 $99 

13 chimnev? 20.00 11.50 12.00 

Co $85,032 (3) Hazard Contr. Co $94,255 
(1) (2) (3) 

25 dead ends 10.00 11.50 5.00 
1 settling tank $2500 $2875 $2725 

100 cesspools 12.00 7.90 21.00 
2,312 ft . 4-in. cast-iron pipe 1.20 1.15 1.40 

16,421 ft. 6-in. cast-iron pipe 1.35 1.50 1.90 
3,934 ft. 8-in. cast-iron pipe 1.80 2.05 2.10 

17 fire hvdrants $135 $161 $125 
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G R I N N E L L C O M P A N Y 
O F T H E P A C I F I C 

Cast Iron Bell and Cast Iron Water 
Spigot Water Pipe Pipe Fittings 

Jones and Laughlin Pratt and Cady Byers Genuine 
Steel Corp. Pipe Valves Wrought Iron Pipe 

WATER WORKS SUPPLIES 
6 0 1 B r a n n a n Street , S a n F r a n c i s c o 

2230 Peralta Street 108 Railroad Ave., South 520 Mateo Street 
Oakland Seattle Los Angeles 

P ALVESTON. TEXAS. has just placed in 
service the "City ol Galveston." a modern 

fire boat of »teel hull conduction. It u 
powered by Winton engine». two of which 
arc uacd lor driving the boat, and two eight 
cylinder 500 H. P. engines, direct connected 
to "American" centrifugal pumps. These 
pumps are "American" 10-inch. 2-stage. split 
shell centrifugals furnished with vertical split 
casing, and mounted on their sides. This 
was necessary on account of the low head 
room between decks on the boat. 

Each "American" pump was designed for a 
capacity of 3.750 G. P .M. against a discharge 
pressure of 150 lbs. at 1.100 R. P .M Pump 
suction is 12 inches and the discharge 10 
inches in diameter. The pumps shoot eight 
streams of water and on teil pumped 7.592 
C. P. M. at a pressure of 151 lbs. with her 
engines turning over at only 1.044 revolutions. 
This would indicate that the pumps are 
capable of delivering 8.000 G. P. M. running 
under required speeds and pressures. 

Galveston's " American " 
Equipped Fire Boat 
"American" Pumps continue to be standard 

for fire protection in American municipalities! 
Branch Offices: 

Chicago . I I I . New York City 
1615 First Nat. Room 52J— 

Bank Bldg. , 105 Broadway 
Los Angeles. Calif. 

416 E . Third St. 
District Sales Agencies: 

Boston. Mass. Pittsburgh Pa. 
Detroit. Mich. Roswoll.N. M. 
Tulsa. Okla. Portales. N. M. 
Denver. Colo. Philadelphia. Pa. 
St. Louis. Mo. Kansas City. Mo. 
Omaha. Neb. Louisville. Ky. 
Birmingham. Ala. St. Paul. Minn. 
Portland. Maine San Francisco, Calif. 
Joplin. Mo. E I Paso. Texas 
Dallas, Tex. Salt U f a City Ltah 
Charlotte. N . C . Vancouver.B.C..Can. 

under required speeas ann _ _ _ _ 

T H E A M E R I C A N W E L L WORKS 
CrtmJ.CWa* A U R O R A . I L L I N O I S ******* 

C h l o r i n e 
I n San i ta t ion 

B L E A C H 
AMMONIA 

CAUSTIC 
C H L O R I N E 
X A N T H A T E 
SULPHUR-
D I O X I D E 
F E R R I C -

C H L O R I D E 

CH L O R I N E and its com­
pounds a r e universally 

employed in the treatment of 
water supplies, and find increas­
ing usefulness in treatment of 
sewage waste and elimination 
of odor nuisance. A notable 
example of the latter is the 
highly effective system of chlo­
rinating dairy wastes on the 
Wasco Creamery's dairy farm 
in Kern County, California. 
Bear Brand Liquid Chlorine 
was used here in the initial ex­
periments, and continues to ful­
fill its function with consistent 
thoroughness. 

A pamphlet covering this inter­
esting development will be 

mailed upon request. 

GreatWestern Electrochemical 
C O M P A N Y 

9 Main Street, San Francisco, California 
Works at: PITTSBURG, C A L I F O R N I A 
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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. 

• r n i i i i i H i i i i i u i iiimiianiiiiiiiiiiiiiiiiiiiiimuiiiiiiiiiinim 

TABULATION OF AWARDS 

Awards for the month of September, 1929, for construction projects in 
the Far Western States total $49,604,328, of which $26,467,328 was for 
"Building Construction, balance of $23,137,000 for Engineering Construc­
tion, as follows;: 

Paving $ 5.165,000 
Grading, highways 5,740,000 
Bridges 1,425,000 
Sewers - 2,325,000 
Water supply systems 2,225,000 
Irrigation and reclamation 600,000 
Power development - 850.000 
Railroad construction 610,000 
Lighting systems 597.000 
River and harbor work 600,000 
Oil pipe lines 3,000.000 

$23,137,000 
Building construction 26.467,328 

$49,604,328 
'Building permits compiled by S. W. Straus & Co. 

• • • M u m i m m m n m n m i i i i m i i u i i i i U M ^ ^ 

L A R G E W E S T E R N PROJECTS 
(See Construction New*, this issue, for details.) 

• i imiu iBimui i i i i i i i imi i i i i i i i i i i i i i i i i i i i i t i i iN 

WORK CONTEMPLATED 
Pipe-lines, wells, pumps, reservoirs for City of Whittier, Calif. $310,000. 
Pipe-lines, meters, wells, pumps, reservoir, etc., for City of Phoenix, Ariz. 

$3,093,700. 
Pipe-lines, pumping plants, etc., for City of Anacortcs, Wash. $600,000. 
Bank and office building on Montgomery St. near California for Pacific 

National Bank, San Francisco. $750,000. 
Surgical wing to Stanford Hospital. San Francisco. $1,000,000. 
Office building on 6th and Salmon Sts., Portland, for Edw. Owen. $2,000,000. 
Hotel on Third Ave. and Seneca St., Seattle. $1,250,000. 
Apartment hotel on 7th Ave. and Seneca St., Seattle. $1,000,000. 
Cedar River Pipe-Line 4 lor City of Seattle, wood, concrete or steel. 

$900,000. 
Railroad. 150 miles, from Brockway, Mont., to Lewiston, Ida., for Northern 

Pacific RR. $6,000,000. 

BIDS BEING R E C E I V E D 
Piers for Lake Union Bridge in Seattle for Washington Highway Comm., 

bids to Nov. 19. 
Grading 7 miles in Siskiyou County from Klamath River to Yreka, for Cali­

fornia Division of Highways, involving 624,500 cu.yd. excavation, bills 
to Nov. 6. 

Pipe-line for City of Everett, Wash., bids to Oct. 24. $350,000. 

BIDS R E C E I V E D 
Dam, concrete arch type Hansen dam for Los Angeles County Flood Con­

trol District, Edwards, Wildcy & Dix on, Los Angeles, $717,245 low. 

CONTRACTS AWARDED 
Wood-stave pipe-line. Cedar River No. 4 for City of Seattle, to Hans Peder-

son, Seattle, $780,419. 
Reinf. concrete Lake Youngs aqueduct for City of Seattle, to Elliot, Stroud 

Bros. & Seabrook, San Diego, $351,720. 
Office building on S. Spring St for Banks-Huntley & Co., to Edwards, 

Wildcy & Dixon, Los Angeles, $1,000,000. 
Grading and surfacing in San Bernardino County for California Division of 

Highways, to New Mexico Const. Co., Denver, Colo., $384,533. 
ni i i i i i i i i i iu iui iDi umi i i innnni i i i i i i iwui i in i imi i imi i i i i i imimimi i i i i i i iu iumw 

S T R E E T and ROAD WORK 
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WORK CONTEMPLATED 
LOS A N G E L E S , CALIF.—Plans by County Surveyor for: (1) 121st 

from Vermont Ave. to Western Ave.. 1 mile, involving 16,363 cu.yd. 
excavation, 168,326 sq.ft. 8-in. and 6-in. concrete paving, cement sewers, 

$92,500; and (2) Harlan Ave. in Baldwin Park, involving 56,771 cu.yd. 
excavation, 845,243 sq.ft. 3-in. oil macadam paving, corr. pipe, $120,000. 
Bids after Oct. 28. 10-12 

O R O V I L L E . CALIF.—Plans by S. J . Norris, City Engineer, for im­
proving streets in District 3, on portions of Washington Ave., McClellan 
Ave., etc., involving 13,300 cu.yd. grading, 132,000 sq.ft. 4-in. oil-
macadam paving, concrete sewers, etc. Bids after Oct. 21; $60,528. 10-4 

SAN ANSELMO. CALIF.—Plans by Geo. Manley, City Engr., for im­
proving San Ansclmo Ave., Sycamore Ave., etc., reinf. concrete bridge, 
electroliers, concrete and asphalt paving, corr. culverts. Bids after 
Oct. 21. 10-12 

SAN D I E G O , CALIF.—Plans by City Engineer, H. W. Jorgensen, for 
improving Coronado Ave., etc., involving 32,947 cu.yd. excavation, 
683,244 sq.ft. 6-in. asphalt paving, 12,278 ft. 6rin. cast-iron main, 
concrete sewers, etc.; (2) Newton Ave., etc., involving 96,911 sq.ft. 
8-in. and 252,897 sq.ft. 6-in. asphalt paving, 5153 ft. 6-in. cast-iron 
mains, 3 hydrants, reinforced concrete pipe; and (3) Upas St., involv­
ing 45.686 sq.ft. 6-in. asphalt paving, 2119 ft. 4-in. cast-iron pipe, 
etc. Bids after Oct. 28. 10-4 

BIDS BEING R E C E I V E D 
P H O E N I X . ARIZ.—Bids to 2 p.m., Nov. 4, by Arizona State Highway 

Comm. for 22.5 miles of Holbrook-Lupton Highway and steel bridge, 
involving 70,144 cu.yd. roadway excavation, 108,000 cu.yd. borrow. 
2500 cu.yd. concrete (structures), 158,000 lb. reinforcing steel, and 
342,515 lb. structural steel. 10-10 

SACRAMENTO, CALIF.—Bids to 2 p.m., Oct. 30, by California Division 
of Highways for: (1) I N Y O COUNTY—21.3 miles grading and sur­
facing from Coso Junction to Olancha, involving 122.000 cu.yd. road­
way excavation, 48,250 tons crusher-run base, 35,650 tons oil-treated 
gravel or stone surfacing, etc.; (2) MENDOCINO COUNTY—8.7 
miles surfacing from Arnold to Sherwood-Laytonville Road, involving 
10,250 cu.yd. gravel or stone surfacing, and 2800 cu.yd. screenings; 
(3) H U M B O L D T COUNTY—7.3 miles surfacing from Bean Creek to 
Fish Creek, involving 8600 cu.yd. gravel or stone surfacing and 2360 
cu.yd. screenings; and (4) L O S A N G E L E S and V E N T U R A COUN­
TIES—19.6 miles oil borders from Calabasas to Concjo Summit, in­
volving 12,200 tons oil-treated rock borders. 10-2 

SACRAMENTO, CALIF.—Bids to 2 p.m., Nov. 6, by California Division 
of Highways, for: (1) S I S K I Y O U COUNTY—7 miles grading and 
surfacing from Yreka to Klamath River, involving 624,500 cu.yd. road­
way excavation, 1,223,700 sta.yd. overhaul, 6850 cu.yd. structure ex­
cavation, 8890 cu.yd. crusher run base, 9560 cu.yd. gravel or stone sur­
facing, 940 cu.yd. concrete (structures), 105,400 lb. reinforcing steel. 
1075 cu.yd. dry rubble and 1670 cu.yd. rubble masonry (retaining walls), 
1345 lin.ft. arched masonry parapet, etc.; and (2) K E R N C O U N T Y — 
2 miles grading and bit. macadam surfacing cast of Lost Hills, involv­
ing 9900 cu.yd. roadway excavation, 2990 tons broken stone, and 142 
tons asphalt oil. 10.9 

SALINAS. CALIF.—Bids to 7:30 p.m., Nov. 4, by City Clerk for: (1) 
Improving California, Pajaro, and other streets, involving 170,575 sq.ft. 
5-in. concrete paving, grading, curbs, etc.. $40,594; and (2) Villa St., 
Park St., etc., involving 78,271 sq.ft. 5-in. concrete paving, grading, 
curbs, sidewalks, etc., $19,701. 10-9 

SAN FRANCISCO, CALIF.—Bids will be opened during March or 
April, 1930, by Bureau of Public Roads for 2.6 miles grading 1D2 
Halstead Meadows-Lodgepole-North Park Boundary Section, Generals 
Highway, Sequoia National Park, T U L A R E COUNTY, involving 
115,000 cu.yd. excavation. As country adjacent to project will be 
covered with snow, contractors should inspect work before Oct. 26, 
1929. 1 0 . 7 

V E N T U R A . CALIF.—Bids to Nov. 13 by Joint Highway Dist. 6 for 
grading 6 miles of Maricopa Highway up Pine Mountain, $200,000. 
C. W. Petit is Engr. 10-11 

V E N T U R A , CALIF.—Bids to 11 a.m., Nov. 15, by County Clerk for im­
proving Del Norte Ave., involving 15,700 cu.yd. excavation, 978 cu.yd. 
concrete paving, etc. 10-12 

CARSON C I T Y , NEV.—Bids to 2 p.m., Oct. 30, by Dept. of Highwa\s 
for 33.91 miles in N Y E AND E S M E R A L D A C O U N T I E S , involving 
48,500 cu.yd. excavation, 49,400 cu.yd. gravel or rock surfacing. 10-12 

PORTLAND. ORE.—Bids will be opened in Spring by: (1) West Side 
Highway Project No. 2C1, Mt. Rainier National Park, Washington, 
Pierce County, 2.2 miles grading a standard 18-ft. roadbed. (2) White 
River Road Project No. 3B1, 2, 3, surfacing Mt Rainier National Park, 
Washington, Pierce County, 10.3 miles. (3) East Entrance-Kcrr Notch 
Grading and Surfacing, Project No. 5A2B, in Crater Lake National 
Park, Oregon, Klamath County, 4.7 miles. (4) West Side Highway 
Project No. 2C2, clearing in Mt. Rainier National Park, Washington, 
Pierce County, 4 miles. (5) Transmountain Highway, Project No. 
I D E , grading, in Glacier National Park, Montana, Glacier County, 8 
miles. (6) Babb-Many Glacier, Project No. 3A1B1. in Glacier Na­
tional Park, Montana, Glacier County, 4.4 miles, grading 3.3 miles, 
surfacing 4.4 miles of standard 16-ft. roadbed, and two small bridges. 
Contractors are requested to examine the line of survey before winter 
conditions prevent. 10-12 
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Riveted Steel Water and Well Pipe 
L A C Y 

Pressure, Irrigation and Domestic Water Mains—Non-Corrosive Covering 
OIL, W A T E R AND T R U C K TANKS, G E N E R A L S H E E T M E T A L W O R K 

LACY MANUFACTURING COMPANY 
601 Washington Building 

Phone TRinity 1661 

A D D R E S S D E P T . C LOS ANGELES, C A L I F . 

RAILROAD TIES FOR S A L E 
In connection with the completion of the Pardee 

Dam the Atkinson Construction Company will dis­
mantle and remove during November approximately 
five miles of Standard Gauge Railroad previously oper­
ated by them at Valley Springs, California, 35 miles 
east of Stockton, California. 

These ties have been down less than two years. 
Quantity approximately 14,000. Size 6 inches by 8 
inches. Length 8 feet. 

All ties used on this branch line, including switch 
ties, are now offered for sale at the following bargain 
prices for delivery after November 1st, and parties 
contemplating railroad construction in the near future 
should particularly note the especially low prices 
quoted for delivery during November at the time of 
railroad removal. 

Quantity discounts and 
prices for orders 

Less than 1,000 ties 
Less than 2,500 ties 
Less than 5,000 ties 
More than 5,000 ties 

For delivery 
in ballast 
after rail 
removal in 
November 

30c 
25c 
20c 
15c 

For delivery For delivery 
F.O.B. cars F.O.B. cars 

Valley Springs Valley Springs 
at time of 

rail removal 
35c 
30c 
25c 
20c 

from storage 
after Dec. 1st 

40c 
35c 
30c 
25c 

Switch Ties at $10.00 per 1,000 Feet, Board Measure 
The above material and other equipment may be 

inspected by visiting the Pardee Damsite, located on 
the State Highway to San Andreas, near Valley 
Springs, California, about 35 miles east of Stockton, 
Calif. Address inquiries to: 

A T K I N S O N C O N S T R U C T I O N 
C O M P A N Y 

V A L L E Y S P R I N G S :: :: C A L I F O R N I A 
Attention: C . L . B R A I N E R D , Equipment Manager 

FOR SALE 
400 Tons used Lackawanna 

Arch Web Sheet Piling 
Both 14" and 15" sections 
Lengths from 20' to 50' 

Tees and Corners 
One—75 hp. Fairbanks Morse 

semi-Diesel stationary type 
One—110 hp. Pacific, full Diesel 

stationary type, almost new 
Two—200 hp. stationary full 

Diesels 
Priced Low for Quick Sale 

United Commercia l 
Company, Inc. 

Represent ing H Y M A N M I C H A E L S C O M P A N Y , Chicago 
234 S T E U A R T S T R E E T 837 MERRILL A V E N U E 

SAN FRANCISCO LOS A N G E L E S 

/ U F K I N T a p e s and R u l e s 

The Recognized Standard of Accuracy and Service. 
They are offered in patterns and grades best for every kind of Highway Work 

also for General Engineering, Surveying, Construction and Maintenance. 

SEND FOR 
C A T A L O G 

NEW YORK 
WINDSOR. ONT. 

SEND FOR 
C A T A L O G 

THE/UFK/N &ULE QO. SAGINAW, MICH. 
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O L Y M P I A . WASH.—Bids to Nov. S by Washington State Highway 
Comm. for: (1) G R A Y S H A R B O R AND J E F F E R S O N COUN­
TIES—Resurfacing with crushed stone 21.6 miles of Olympic High­
way, from Lake Quinatilt Junction to Harlow Creek. (2) W H A T C O M 
COUNTY—Clearing, grading, and draining, and surfacing two miles 
of Pacific Highway, from Bcllingham to Austin Pass, Terminal Lake 
south. 10-12 

B I D S R E C E I V E D 
B E R K E L E Y , CALIF.—Peres & Gatto, 47S 10th St., Richmond, $2478 low 

for macadam paving Rose St. for City. 10-15 
D A V I S . C A L I F . — A . Tcichcrt & Sons, 18-16, 37th St., Sacramento, $48,000 

low bid to University of California for asphalt roads at University 
Farm, Davis. 10-12 

O A K L A N D , CALIF.—Western Roads Co., 1305 28th St., Oakland, $30,813 
low for improving Estates Drive from Moraga Ave. to McAndrew 
Drive, grading, 3-in. asphalt base with 2-in. asphalt surface, vitr. con­
duit, and corr. culverts for City. 10-9 

R E D D I N G . CALIF.—Hcmstrcet & Bell, Marysville, $11,137 low for gravel 
or stone surfacing for shoulders from Butte County Line to Red Bluff. 
T E H A M A C O U N T Y , for State. 10-8 

S A C R A M E N T O . C A L I F . - - C . R . Merrill, Williams, $11,251 only bid to 
California Division of Highways for 6.9 miles widening road from 
Colusa to Meridian. C O L U S A C O U N T Y . 10-12 

SAN R A F A E L , C A L I F . — L o w bids as follows by County: (1) Pacific 
States Const. Co., Call Bdg., S. F . , $25,962 low for improving streets 
in town of Bolinas, paving with asph. penetration macadam, redwood 
timber, corr. pipe, etc.; and (2) P. S. Harless, P.O. Box 594, San 
Rafael, $8995 low for asphalt paving in town of Tiburon. 10-15 

C O N T R A C T S A W A R D E D 
P H O E N I X , ARIZ.—Awards as follows by State for oil processing high­

ways: (1) To Southwest Paving Co.. Washington Bdg., Los Angeles, 
$66,749 for 16 miles Globe-Safford Highway. (2) To E . B . Skcels, 
Box 835, Tucson, Ariz., and Roseville, Calif., $16,211 for 7.5 miles 
Benson-Douglas Highway. 10-3 

T U C S O N , A R I Z . — T o White & Miller, Yuma, $98,660 to City for paving 
Fifth St., between Main St. and the Southern Pacific Railway tracks, 
paving with 2J/i-in. bituminous base and l'/i-in. asph. cone, surf., curbs, 
gutters, sidewalks, etc. 10-10 

A Z U S A . C A L I F . — T o J . H . Showalter, 500 Catalina St.. L . A.. $23,641 
for improving Coney Ave. for City, grading, macadam paving, water 
system. 10-11 

E L M O N T E , C A L I F — T o Hall-Johnson Co., 905 Westminster, Alhanibra. 
$46,082 for improving Washington St., paving with 4-in. Durite asphalt, 
cast-iron mains, gate valves, etc. 10-10 

L O S A N G E L E S , C A L I F . — T o Kovacevich & Price, Inc., 1553 Loma Ave.. 
Long Beach, $250,341 to County for improvements in Beverly Blvd. 
west of Montebello, from west boundary of Rancho Rapctto, east to 
Hendricks St., 1.63 miles, by excavation, compressed concrete pavement, 
rein. cone, pipe, rein. cone, box culvert, cement pipe, lighting system. 

10-9 
L O S A N G E L E S , C A L I F . — T o Lewis Construction Co., 300 S. Juanita 

St., Los Angeles, who bid $52,394 to Board of County Supervisors 
for improvement of L a Brca Ave. and Vernon Ave., from south 
boundary of Los Angeles to Highland Ave. in the Baldwin Hills, 2.02 
miles, work involving in the main : 128,256 cu.yd. excavation, 560,000 
sta.yd. overhaul, 329,139 sq.ft. oil and rock surfacing; 95 ft. 18-in., 
100 ft. 24-in., 110 ft. 30-in., and 245 ft. 36-in. corrugated iron pipe. 10-4 

O A K L A N D , CALIF.—Awards as follows by City.. (1) To Western Roads 
Co., 1305 28th St., Oakland, $18,598 for improving 101st, 102nd and 
103rd Aves., grading, paving with 3-in. macadam foundation, 3%-in. 
asphalt base, and l'/j-in. National surface, etc.; and (2) To California 
Construction Co., Standard Oil Bdg., San Francisco. $46,111 for im­
proving Foothill Blvd. from 90th Ave. to Jones, grading, paving, with 
6-in. concrete base with 2-in. Warrenite Bit. wearing surface, vitr. pipe 
conduits. 10-9 

O A K L A N D . C A L I F . — T o Oakland Paving Co., 5000 Broadway. Oakland. 
$1560 for asphalt surfacing dry fruit area of Warehouse B for Oakland 
Port Comm. 10-15 

O C E A N S I D E , C A L I F . — T o Miracle Construction Co., 4751 Monroe St.. 
San Diego, $158,741 for improvement of Hill St. from Morse to Eaton 
St. and portions of Trcmont St., Broadway, Commercial and other 
streets, grading, paving with compressed concrete, curbs, sidewalks, 
concrete storm drains, vitrified pipe sewers, guard fence and sewage 
pumping station. 10-5 

P A L O A L T O . C A L I F . — T o ML M. Ball, 1889 Yosemite Road, Berkeley, 
$45,657 for improving Embarcadero Road, etc., for City, concrete 
paving. 10.1 

S A C R A M E N T O . CALIF.—Awards as follows by California Division of 
Highways, Sacramento: (1) To New Mexico Const. Co., 4015 Galapago 
St., Denver, Colorado. $384,533 for 22.4 mi. grading and surfacing from 
1.5 mi. west of Siberia to 6 mi. cast of Amboy, SAN B E R N A R D I N O 
C O U N T Y . (2) To E . C. Coats, Loleta, and Sixth and Y Sts., Sacra­
mento, $130,767 for 2.9 mi. grading and surfacing with gravel or stone 
from Fish Creek to Stephens Grove, H U M B O L D T C O U N T Y . (3) 
To Fredrickson & Watson Const. Co., 354 Hobart St., Oakland, $95,450 
for 1.5 mi. grading and concrete paving at San Ardo, M O N T E R E Y 
C O U N T Y . (4) To The Adams Co., Angels Camp, $5984 for 1.6 mi. 
surfacing with screened gravel, T U O L U M N E C O U N T Y , between 1 
mile northwest of Shaws Flat and the Columbia-Sonora Road. (5) To 
The Adams Co., Angels Camp, $5028 for 2.2 miles surfacing with 
screened gravel between 2 and 4 miles south of Mokclumne Hill C A L ­
A V E R A S C O U N T Y . (6) To Smith Bros. Co., Eureka. $16,346 for 
furnishing and installing metal pipe undcrdrains from Elk Valley to 1.5 
miles south of Smith River, D E L N O R T E C O U N T Y . (7) To Fred 
W. Nighbert, Box 436. Bakersfield, $63,297 for 3.7 miles grading and 
oil treated gravel or stone surfacing from Little Lake to Coso Junction, 

I N Y O C O U N T Y . (8) To McCray Co., 4482 E . Worth St., Los An­
geles, $69,087 for 1.1 miles grading and concrete paving from Ncwhall 
Tunnel to Newhall. L O S A N G E L E S C O U N T Y . 10-15 

S A C R A M E N T O , CALIF.—Awards as follows by California Division of 
Highways: T E H A M A C O U N T Y — T o A. F . Giddings, PO Box 1020, 
Sacramento, $95,757 for surfacing from Paynes CreeV to Morgan 
Springs. O R A N G E C O U N T Y — T o Matich Bros., Elsinore, $8872 for 
0.2 miles grading and concrete paving west of San Clemcnte. 10-1 

SAN F R A N C I S C O . C A L I F . — T o F . C. Amoroso & Sons, Wallace and 
Keith Sts., S. F . . $15,897 for sidewalks and retaining wall at State 
Teachers College at Laguna and Haight Sts. 10-9 

SAN F R A N C I S C O , CALIF .—Award recommended by C. B . Caswell & 
Son, Ft . Dick, Del Norte County, $1.40 yd. for loading, hauling, and 
spreading 7500 cu.yd. selected material on North Fork Highway, 
M A D E R A C O U N T Y , for Bureau of Public Roads. 10-11 

SAN J O S E . C A L I F . — T o San Jose Paving Co., San Carlos and Dul'ont 
Sts., San Jose, $2550 for asphalt paving Sunol St. for County. 10-8 

SAN L U I S O B I S P O , C A L I F . — T o M. J . Bevanda, Savings & Loan Bank 
Bdg., Stockton, $134,576 for improvement of streets in Atascadcro. 
Dist. 16, grading, asphalt base with Warrenite Bit. surface, asphalt 
macadam paving, vitrified sewers, corr. culverts, cast-iron water mains, 
rein. cone, sewage treatment plant, and Union Metal Mfg. Co. lighting 
standards, for County. 10-8 

SAN R A F A E L . CALIF.—Awards as follows by County: (1) To A. J . 
Raisch, Burrell Bdg., San Jose, $19,802 for concrete paving from 
Salinas-Monterey Road from Hilltown Bridge to the Spreckels Road. 
(2) To W. A . Dontanville, Salinas, $6079 for surfacing roads in Light­
house Reservation. 10-15 

SAN R A F A E L . C A L I F . — T o L . E . Kingsley, Villa Grande, $8603 for 
concrete paving Center St. from J to K Sts. for City. 10-15 

S A N T A B A R B A R A , C A L I F . — T o Western Motor Transfer Co., 116 State 
St., Santa Barbara, $16,752 for asphalt surfacing on L a Cumbre Road 
and Patterson Ave. for County. 

SANTA B A R B A R A , C A L I F . — T o Hunter & Richardson, Santa Barbara, 
$44,849 for improving Laguna St., etc., for City, paving with 3J/j-in. 
asphalt base with l}4-in. asphalt surface, vitrified sewers, etc. 

SANTA CRUZ. C A L I F . — T o Granite Const. Co.. Watsonville, $2046 for 
oil surfacing Capitola Ave. for Santa Cruz County. 10-8 

B O I S E , IDA.—Awards as follows by State Highway Comm.: (1) To E . 
N . Thompson, Boise, Ida., $7772 for 2 miles grading of Oneida High­
way, O N E I D A C O U N T Y ; (2) To E . N . Thompson, Boise, Ida., $15,-
705 for 2 miles grading Bannock Highway from Pocatello to Crystal; 
and (3) To Dan J . Cavanagh, Twin Falls, Ida., $17,480 for 2 miles 
grading Sawtooth Highway from Hailcy to Ketchum. 

H E L E N A , MONT.—Awards as follows by State Highway Commission: 
Grading 11.778 miles o£ the Great Falls-Fort Benton Road in C H O U ­
T E A U C O U N T Y , northeasterly from the Town of Carter, Frank S. 
Smith, of Sweet Grass. $32,431.10; grading 7.62 miles of the St. 
Regis-Tarkio Road in M I N E R A L C O U N T Y to L . T . Lawler, of 
Butte, $60,071. 
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B I D S B E I N G R E C E I V E D 
P L A C E R V I L L E , C A L I F . — T o Hector Williamson, Placerville, who bid 

$2000 as follows : for reinf. cone, culvert over Friedmans Canyon, $900; 
and concrete slab bridge over Kelly Creek near Rescue, $1100. 10-10 

S A C R A M E N T O , C A L I F . — B i d s to 2 p.m., Nov. 6. by California Division 
of Highways for overhead crossing over Northwestern Pacific R R . at 
California Park, M A R I N C O U N T Y , involving 15.700 ft. redwood pil­
ing, 375 M ft. BM redwood, 1940 cu.yd. concrete, 143,000 lb. reinforc­
ing steel, and 550,000 lb. structural steel. 10-9 

S A C R A M E N T O , C A L I F . — B i d s to 2 p.m., Oct. 30. by California Division 
of Highways for: (1) L O S A N G E L E S COUNTY—Bridge widening 
over Sun Gabriel River on Foothill Blvd. near Azusa, involving 3500 
cu.yd. concrete, 293,000 lb. reinforcing steel, 191 MBM redwood; and 
(2) M A R I N COUNTY—Overhead crossing over Northwestern Pacific 
R R near Grcenbrae, involving 550 cu.yd. concrete, 68,000 lb. reinforcing 
steel. 10-2 

S A L I N A S . C A L I F . — B i d s to 10 a.m., Oct. 25. by County for 2 trestle 
bridges, one over San Lorenzo Creek near Lonoak and one over Pan-
chorico Creek near San Ardo, involving 2565 lin.ft. steel H piling, 218,-
000 lb. structural steel, 420 cu.yd. concrete, 65,590 lb. reinforcing steel. 

10-11 
SAN F R A N C I S C O . C A L I F . — B i d s to 2 p.m., Oct. 28, by Golden Gate 

Bridge and Highway District. Room 1514, Claus Spreckels Bdg., 703 
Market St., San Francisco, for land and water test borings in the 
sites of the main piers and anchorages of the Golden Gate) Bridge be­
tween Fort Point and Lime Point, San Francisco Harbor. 10-5 

O L Y M P I A , WASH.—Bids to 10 a.m., Nov. 19, by Washington State 
Highway Commission for two main piers and two anchor piers for 
800-ft. deck cantilever span of Lake Union Bridge at Aurora Ave., 
Seattle, work involving 25,000 cu.yd. structure excavation, 150,000 lin.ft. 
timber bearing piles, 21,000 cu.yd. concrete, 465,000 lb. steel reinforcing 
bars and anchorage metal. J0-5 

O L Y M P I A . WASH.—Bids to Nov. 5 by State Highway Comm. for 375-ft. 
cone, bridge over Methow River at Pateros, O K A N O G A N C O U N T Y . 

10-14 
B I D S R E C E I V E D 

E U R E K A , C A L I F . — D . E . Burgess, 602 S. Center St., Stockton, $5795 
low to Dist. Engr., California Division of Highways, for painting, re-
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Jobbers for 

Youngstown 
New 
Standard Pipe 
Screw Casing 
P la in and 
Light Weight 
Pipe 

P I P E 
R E N E W E D 

Guaranteed like new at a saving of 25% to 50% to you. 
Write for Prices 

P A C I F I C P I P E C O . 
207 Foliom Street 

San Francisco 
6800 P AvalonBlvd. 

Los Angeles 

Jobbers for 

Dayton 
Couplings 

Chapman 
Valves 

Stockham 
Fittings 

ill 
q n R u s c o N 
JL«>V

 P I V O T E D 

S T E E L 
W I N D O W S 

50 Sizes 
25 Types 
F U R every type of modern 

indusfrial building. Perma­
nent. Easy to install. Low in 
cost. Write for Bulletin No. 
2 5 - 7 0 0 giving complete infor­
mation and specifications. 

Immediate Delivery 
from our L o s Angeles Plant, 
Portland and San Francisco 

Warehouses. 

T R U S C O N S T E E L C O M P A N Y 
5480 East Slauson Avenue 

P. O. Box 1206, Arcade Station 
Los Angeles, California 

District Offices: 
SAN F R A N C I S C O 

P O R T L A N D S E A T T L E 

F O R 
J O I N T 
S T R E N G 

F O R 
D R I V I N G 

A L I G N M E N T 

R A Y M O N D C O M P O S I T E 
W E B R O K E away a section of concrete to show 

how the timber part of these piles keys into the 
concrete. This Raymond joint means a composite 
pile of known carrying capacity and absolutely 
true alignment in driving. 

RAYMOND C O N C R E T E PILE CO. 
N E W Y O H K : 140 Cedar Street 

R A Y M O N D C O N C B K T B P I L E CO. , L T D . , 
Montreal, Canada 

Branch Offices 
in All Principal 

Cities 
C H I C A G O : 

111 West Monroe 
Street 

T O N T - A - M O U S S O N 
C A S T IRON P I P E AND F I T T I N G S 
Made in France for America by the famous Societe Anonyme Des Hauts Fourneaux et Fonderies 
de-Pont-a-Mousson, at Nancy, one of the largest manufacturers of cast iron pipe in the world 

C. G. Claussen & Company, Inc. 
R I A L T O BUILDING 

SAN FRANCISCO 
W. M. G A R L A N D BUILDING 

LOS ANGELES 
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pairing, and placing riprap around pier of Smith River steel bridge in 
D E L N O R T E C O U N T Y . 10-2 

S A C R A M E N T O . CALIF.—McDonald ft Maggiora, 236 2nd St., Sausalito. 
$20,035 low for reinf. cone, bridge over San Antonio Creek, near Pcta-
hima. SONOMA AND M A R I N C O U N T I E S , for California Division 
oi Highways. 10-11 

S A C R A M E N T O . C A L I F . — A . Young, Yreka, $19,948 for 2 timber bridges 
near Happy Camp. S I S K I Y O U C O U N T Y , for California Division of 
Highways. 10-3 

SAN R A F A E L , C A L I F . — W . L . Proctor, Santa Rosa. $1162 low for con­
crete culvert on Upper Black Point Road near Novato for County. 10-15 

SANTA CRUZ. CALIF.—Rocca & Calctti. P.O. Box 243. San Rafael. 
$43,493 low for reinf. cone, bridge on Riverside Ave. over San Lorenzo 
River for City. (See Unit Bid Summary.) 10-15 

S E A T T L E . WASH.—General Const. Co., Colman Bdg., Seattle. $149,688 
low for west approach to W. Spokane St. Bridge for City. 10-14 

C O N T R A C T S A W A R D E D 
C H I C O . C A L I F . — T o T . H. Polk, Chico, who hid $675 to Bidwell Park 

and Playground Commission, Chico, for reinforced concrete bridge over 
Chico Creek at Sycamore Pool in Bidwell Park. 10-1 

E U R E K A , C A L I F . — T o Smith Bros. Co.. Eureka, who bid $6598 to 
County for construction of one 64-ft. steel truss bridge and two 18-ft. 
wooden approaches, over Upper Mattolc River. 10-3 

M A R Y S V I L L E , C A L I F . — T o M. A. Jenkins. 36th and Y Sts.. Sacramento. 
$7163 to County for five reinf. concrete bridges; one to be 29 ft. long; 
one 26 ft . ; and three 16 ft. with 20-ft. roadways. 10-10 

O R O V I L L E , CALIF.—Awards as follows by County: ( I ) To T . H . Polk. 
Chico, $1307 for reinf. cone, bridge over Dead Horse Slough at Chico; 
and (2) To John Bcrlingtr, Orland. $7580 for rein, concrete bridge over 
Cherokee Canal on the Biggs-Princeton Road, 4 miles west of Biggs. 

10-11 
S A C R A M E N T O , CALIF.—Awards as follows by California Division of 

Highways: (1) To Geo. G. Wood. 1805 Arthur St.. Fresno, $28,962 
for concrete bridge over Cottonwood Creek. M A D E R A C O U N T Y . 
(2) To C. H . Gildersleeve, Napa, $8738 for concrete girder bridge over 
Coon Creek overflow near Ewing. P L A C E R C O U N T Y . 10-15 

S A C R A M E N T O . C A L I F . — T o Mcrcer-Fraser Co., 109 G St., Eureka, who 
bid $97,650 for steel bridge over south fork of Trinity River, 2 miles 
west of Saylor, H U M B O L D T C O U N T Y , for California Division of 
Highways. 10-3 

SANTA B A R B A R A . C A L I F . — T o J . J . Munnemann, Santa Barbara, $4900 
for 420 ft. timber trestle at Goleta Sandpit for County. 10-9 

S T O C K T O N . C A L I F . — T o Nelson Bros., Escalon, who bid $2075 for con­
crete bridge over Lone Tree Creek on Steinegul Ave., Stockton, for 
County. 10-8 

V I S A L I A . C A L I F . — T o R. Hodson & Son. Porterville. who bid $1641 to 
County for rein, concrete hridge over Deep Creek. 10-8 

W O O D L A N D . C A L I F . — N o bids received by County for arch reinforced 
concrete bridge over Cache creek at Rumsey, involving two 108-ft. 
spans to cost $40,000. Work will be done by day labor under super­
vision of County Surveyor, Asa G. Proctor. 10-2 

B O I S E , IDA.—To Sam Boudrye, Lewiston, Ida., $53,781 for 144-ft. steel 
bridge over Priest River on ('larks Fork Highway. BONNER 
C O U N T Y , for State. 10-14 

H E L E N A . MONT.—Awards as follows by State Highway Commission : 
Construction of seven timber trestles, ranging from 19 ft. to 114 ft. 
in length on the Miles City-Terry Road, in P R A I R I E C O U N T Y , to 
Mackin & Berg Co., of Brockway, $15,425.50. Construction of a 56-ft. 
bridge across Dry Creek and a 138-ft. bridge across Beaver Creek, near 
Wibeaux on the Red Trail, to J . J . Rue & Sons, Bismark, N . D., 
$17,258.33. Construction of a 60-ft. bridge and an 80-ft. bridge across 
Ray Creek, and the lengthening of bridges across the cast and middle 
forks of the Madison River on the Three Forks-Carpenter Road in 
G A L L A T I N C O U N T Y , to H . B . Berkey, of Bozcman, $24,212.20. 

M I S S O U L A , MONT.—To Morrison-Knudsen Co., Boise, Ida., at $464,420 
for construction of south side sanitary sewer system, for city of Mis­
soula, Montana. (See Unit Bid Summary.) 10-4 
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W A T E R SUPPLY S Y S T E M S 

S E W E R CONSTRUCTION 
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W O R K C O N T E M P L A T E D 
L O S A N G E L E S . CALIF.—Plans by County, bids after Oct. 21, for 

19,700 ft. 8-in. and 13,600 ft. 6-in. cement sewers in Deane Ave., Kim -
pau and other streets; $43,700. 10-1 

S E B A S T O P O L . C A L I F . — C i t y is considering installation of sewers. C. E . 
Mueller is City Engr. 10-7 

L A S V E G A S , NEV.—Koebig & Koebig. Engrs., Rowan Bdg., Los Angeles, 
have been retained by the Las Vegas city council in connection with th« 
proposed sewer system extensions. 10-7 

Y A K I M A , WASH.—City is considering additional improvements for sewage 
disposal plant to cost $65,000. Chas. F . Wilson is City Engr. 10-7 

B I D S R E C E I V E D 
SAN F R A N C I S C O . C A L I F . — L o w bids as follows by City for reinf. cone. 

Alemany Blvd. Storm Drain system: (1) Clinton Const. Co., 923 Fol-
som St., S. F„ $126,581 low for* Sect. A, from Mission St. west; and 
(2) Eaton & Smith. 715 Ocean Ave., S. F . . $271,255 low for Sect. B , 
from Bayshore Blvd. west. (See Unit Bid Summary.) 10-3 

C O N T R A C T S A W A R D E D 
B E R K E L E Y . C A L I F . — T o Rocca & Caletti. P.O. Box 243. San Rafael. 

$83,509 based on hand-made concrete pipe for Unit 3 of City Storm 
sewer system. 10-8 

L O S A N G E L E S . C A L I F . — T o J . Artukovich. 4928 West Blvd.. Los An­
geles, $92,354 for vitrified sewers in Hooper Ave. Unit No. 2, 73rd. 
75th Sts., etc., for County. 10-10 

W O R K C O N T E M P L A T E D 
P H O E N I X . ARIZ.—City will set date for bond election soon to vote on 

issuing $3,093,700 bonds for water system: 22-mile 48-in. concrete or 
steel flow line from sand trap to Reservoir, $1,309,700; 48-in. main from 
Reservoir to 16th and Thomas Sts., $566,000; 42-in. main from 12th and 
McDowell St. to 16th and Thomas, $146,000; 24-in. main from Thomas 
to 7th Avcs., $140,000; distributing mains, $138,000; meters to be in­
stalled, $150,000; wells, five, $25,000; pumping stations, $24,000; pro­
tection work Verde River, $110,000; reservoir, 10,000,000 gallons, $92,-
000; well field (160 acres), $8000. 10-7 

F A I R F I E L D , C A L I F . — C i t y is considering installation of well, a 100,000-
gallon water tank, and new 12-in. water main. 10-9 

S A C R A M E N T O , C A L I F . — A t election held Oct. 10 by City of Sacra­
mento, proposition to vote $11,600,000 for the Silver Creek Water Proj­
ect, involving dams, conduits, etc., failed to carry. 10-11 

SAN A N S E L M O , CALIF.—Bonds voted by City for extension of the tire 
alarm system, installation of additional fire hydrants, and the remodeling 
of the present quarters of the fire department. 10-7 

SAN J O S E , CALIF.—Formation election Nov. 5 by Santa Clara County 
to vote on the formation of the Santa Clara Water Conservation Dis­
trict. Construction work proposed will cost $5,000,000. * 10-9 

W A T S O N V I L L E , C A L I F . — B o n d election Nov. 19, by City, to vote 
$125,000 for: Improving Ford St. wells, including two deep well 
pumps, pump house, piping, water measuring and recording device, 
$5000; improving main reservoir, grading, concrete work, wooden roof 
with concrete piers, Venturi meter, etc., $32,300; construct filter plant 
at Corralitos, grading, filter plant structures, undcrdrains and sand, 
piping and equipment, by-pass, water measuring and recording devices 
to cost $69,900; filtered water reservoir at Corralitos, $12,000; elevated 
reservoir at Corralitos, including excavation and structure and main 
pipe line and pressure control, $7800. H. B . Fisher is City Engineer 
and Chas. Gilman Hyde, Berkeley, is Consulting Engineer. 10-7 

W H I T T I E R , CALIF .—Bond election Nov. 19 by City to vote $310,000 
for: Wells, including motors, pumping, buildings, etc., $45,030; 36-in. 
pipe line from wells to settling basin, $21,600; setling basins, $23,800; 
30-in. pipe line from settling basin to reservoir, including meter, $57,790; 
10,000,000 gal. reservoir, $75,095 ; 10-in. pipe line from reservoir to 
Kidcout Heights reservoir, $2130; Rideout Heights reservoir, $8500; 
24-in. pipe line connection 10,000,000 gal. reservoir and Greenleaf reser­
voir, $22,500; 16-in. pipe line from Greenleaf reservoir to Painter 
reservoir, $4500; two booster plants, including pumps, etc., to connect 
reservoir, $5000, and one booster plant to connect Greenleaf and 
Painter reservoir, $3000; one booster plant, College Hills, $3000; re­
pairs and Corliss engine and signals. $10,000; repairs to Greenleaf 
reservoir. $5000; water mains, 4-in., $8500; 6-in., $4500; and 8-in., 
$6500. M. R. Bowen is City Engineer. 10-7 

P U E E L O . COLO.—Plans by A. A. Weiland, Engr., First National Bank 
Bdg., Pueblo, for reservoir for City Water Works Dist. 2 to cost $75,000. 

T E R R Y . MONT.—City is considering installation of 50.000-gallon cone, 
reservoir and pumping plant, 7000 ft. pipe, and 75.000-gallon standpipi-
to cost $32,000. 10-12 

A N A C O R T E S , WASH.—W. C. Morse Co.. Engineers. Smith Tower, Seat-
. tie, will submit a report to the City of Anacortes shortly, with reference 

to water system improvements, involving pipe-lines, pumping plants, etc. 
Cost $300,000 to $6-00,000. 10-10 

S E A T T L E . WASH.—Plans by W. D. Barkhuff, City Engr., for Cedar 
River pipe-line No. 4, wood, concrete or steel pipe. Contract awarded 
to Hans Pcderson (sec Unit Bid Summary) at $780,419 rescinded. 10-14 

B I D S B E I N G R E C E I V E D 
N O G A L E S . ARIZ.—Bids to 8 p.m.. Oct. 28. by City for: (1) Complete 

installation and construction of a building, crane, I-beams, pump pit, 
sump, excavation for pipe, electric wiring, leveling of roadway, and con­
struction of drain ditches for the installation of a pumping unit at the 
City Pumping plant on Santa Cruz River; and (2) Complete installation 
of one Diesel Engine and one triplex pump at the City Pumping plant 
on Santa Cruz River. 10-10 

P H O E N I X , ARIZ.—Bids to 2 p.m., October 28, by Arizona Highway 
Commission, Phoenix, for two wells as follows One well is proposed 
for a site 1 mile west of Piedra, which is 16 miles west of Gila Bend 
on the Southern Pacific Railroad. The other is 3'/2 miles west of 
Wclton. Probable depth of the first well will be between 250 and 300 
ft., and of the second, 100 to 125 ft. 10-4 

O A K L A N D . C A L I F . — B i d s to 5:30 p.m., Nov. 4, by East Bay Municipal 
Utility Dist. for: (1) 2300 ft. 24-in. welded sheet steel pipe-line for 
distributing system; and (2) Booster plant equipment for E l Cerrito 
Booster Plant. 10-15 

SAN L U I S O B I S P O . C A L I F . — B i d s to 3 p.m., Nov. 4, by County Clerk 
for improvements in Ocean Heights Dist. 1, involving 9600 lin.ft. 10-in., 

' 1120 lin.ft. 8-in., 8140 iin.ft. 6-in., 8000 lin.ft 4-in. vitrified sewer, 334 
tees, 19 manholes, 9 lampholes. one septic tank and fittings. 660 lin.ft. 
6-in., 4000 lin.ft. 4-in.. and 8000 lin.ft. 2-in. cast-iron mains, 8500 lin.ft. 
)4-in. services, one 25,000-gal. redwood tank and foundation. 22 valves. 
8 hydrant risers, 334 *J-in. service cocks. $45,000. 1921 Act. N . H . 
Nelson, Morro Bay, is Engr. 10-9 
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ST A N D A R D W a t a r Pipe and S c r e w C a s i n g 
for every purpose; also V a l v e s and F i t ­
t ings. Both new and used ( r e m a n u f a c -

tured) . A l l mater ia l tested under p r e s s u r e and 
guaran teed . Immediate de l ivery . Money s a v i n g pr ices . 

WE RENT PIPE 
G. WEISSBAUM & CO. 

130 11th Street, San Francisco; Phone Market 272 

Columbia Wood and Metal 
Preservative Co. 

WOOD P R E S E R V A T I V E 
M E T A L P R E S E R V A T I V E 

PILE P R E S E R V A T I V E 
DAMP-PROOFING 

SHINGLE AND F E L T P R E S E R V A T I V E 

1465 Fourth St. Berkeley, Calif. 
P H O N E B E R K E L E Y 1043 

The Thomson*Dit̂ s Company 
S A C R A M E N T O , C A L I F O R N I A 

+ * + 

General Hardware : Iron Pipe, 
Steel, Housewares, Camp Supplies, 

Electrical Supplies, Fencing 

P A C I F I C C O . 
FOIVMERXY T H E E L L I O T T - H O R N E CO. 

I N V E S T M E N T S E C U R I T I E S 

IOSAMOIU. 1011 Financial Center Building 
O A K L A N D O A K L A N D , C A L I F . " * " « A C H 

P H O N E G L E X C O U S T 4137 

w i l l b u y y o u r W A R R A N T S a n d B O N D S 

w i l l a d v a n c e y o u m o n e y w h e n n e c e s s a r y 

w i l l h e l p y o u p l a n y o u r w o r k 

^'Specialists for over twenty-five years in the proper"*7 
[^handling of Street and Road Improvement BondsS 

CEMENT GUN CONSTRUCTION CO. 
OF CALIFORNIA 

E. F. HALLORAN. General Manager 

W e D o H i g h C l a s s C e m e n t G u n 

W o r k a n d S u p p l y N e c e s s a r y 

E x p e r t E n g i n e e r i n g S u p e r v i s i o n 

H0LBR00K BUILDING. SAN FRANCISCO 
PHONE: SUTTER 3988 

6769 ROMAME ST.. LOS ANGELES 
PHONE: Gladstone 9278 

WE MANUFACTURE and STOCK 

=Quality and Service Guaranteed= 

Kortick Manufacturing Co. 
Office, Factory and Warehouse: 333-355 First Street 

Telephones Sutter 516-517-518 S A N F R A N C I S C O 

Trade Name and Mark 
Reg. U . S . Patent Office 

Leaky Reservoirs 
can be made perma­

nently tight by the 

AQUATITE PROCESS 
No Pioneering 

Universally used the world 
over. Send for joint 

specifications 

AQUATITE COMPANY N 0 R T ? A ^ 0
L

R
L , S r 0 0 D 

Inventors of Expansion Joints and New Type Reservoirs 

^ ^ t o 
^ G R A D U A T E E N G I N E E R S 
This Manual ̂ Altimetry 

This new work on modern altimetry belongs in the 
technical library of every engineer, geologist, topog-

m rapher. surveyor and executive in charge of engineer-
M Ing activities of any nature. It opens up a new source 

s jff of efficiency In field engineering: shows the way to 
reduced cost and increased profit. Mail the coupon 
for your free copy of "The Paulin System Altimetry 
Manual." 

• The American Paulin System. Inc.. Educational Division, \ v r \ 10 B • 
i 1220 Maple Avenue. Los Angeles. Cal. . 
• CHECK HERE Please send me a free copy of your "Altimetry Manual'' • 
• |—| Practical without any obligation on my part. 
* I—I Engineer. a 

• r—I Engineering N a m e \ 
. I I Executive. Address 
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E V E R E T T , WASH.—Bids io 10 :30 a.m., Oct. 24, by City for Sultan River 
Project: Sec. 4—Sultan River Dam, work involving: 6150 cu.yd. ex­
cavation, 3760 cu.yd. concrete, racks, gates, etc., install. Estimated cost, 
$75,000. Sec. S—Pipe-line, Ebcy Slough to Everett, work involving: 
21,500 cu.yd. trench excav. and backfill, 11.960 lin.ft. 48-in.. 7750 lin.ft. 
40-in., and 1920 lin.ft. 36-in. steel pipe, 24,000 lin.ft. piling (partly tem­
porary). $350,000. Baar it Cunningham, Spalding Bdg., Portland, are 
Engrs. 10-8 

C O N T R A C T S A W A R D E D 
C O M P T O N . C A L I F . — T o Gadza & Gogo, 3236 Garden Ave.. Los Angeles. 

$58,367 to City for cast-iron mains and vitrified sewers east of Long 
Beach Blvd. from Olive St. northerly. Ill-ID 

P L E A SANTO N, CALIF.—Awards as follows by City: ( I ) To (' K. 
Prentiss, 5th and Keyes Sts., San Jose, who bid $14,829 for furnishing 
and installing 17,000 ft. 4-in. cast iron pipe; (2) to E . M. Cramer, 
lrvington, who bid $4112 for pumping plant and cistern. 10-4 

SAN D I E G O . C A L I F . — T o Butterfield Const. Co.. Box J57, San Diego, 
at $81,313 for cement sewers and cast iron mains in Chesterton and 
Chesterton Extension for City of San Diego. (See Unit Bid Sum­
mary.) 10-2 

SAN F R A N C I S C O . CALIF.—Awards as lollows l.y Public Works Engi­
neering Co., Hunter-Dulin Bdg.. San Francisco, for pipe-line for water 
supply project in Contra Costa County, to serve Concord, Martinez, 
Crockett, Port Costa, and other towns: (1) To American Concrete 
Pipe Co., Chancery Bdg., San Francisco, for constructing reservoir 
end of pipe-line involving 25,000 lin.ft. 33-in. Hume process centr. cast 
reinf. concrete pipe with A'/j-'m. walls and 200 ft. head; (2) to Steel 
Tank & Pipe Co., 1100 Fourth St., Berkeley, for lower portion of 
pipe-line, involving 16.300 lin.ft. 36-in. 54-in. plate electric welded steel 
line to be Hermastic dipped and Gunite coated on outside. 10-4 

A S H L A N D . ORE.—To Beall Tank & Pipe Corp., Portland, Ore.. $2.46 
lin.ft. for 4730 lin.ft. 24-in. electric arc welded steel pipe for City. 
Other bids: Steel Tank & Pipe Co., Portland, $2.65 f t ; Western Pipe 
& Steel Co.. S. F . , $3.40 ft. 10-5 

E V E R E T T , WASH.—Awards as follows l.y City: (1) To Phillips & 
Davics, $7600 for roller gates; (2) To Rensselaer Valve Co.. $14,024 
for 24-in. to 36-in. gate valves; (3) To Agncw Hardware Co., $5110 
for one Crispin Valve and $1125 for 1-in. to 12-in. gate valves; and (4) 
To Coffin Valve Co., $2912 for one 6 by 6 emergency gate, two 6 by 6 
sluice gates, and one 3 by 3 waste gate. 10-11 

S E A T T L E , WASH.—Awards as follows by City (1) To Hans Pcdcrson. 
1105 Second Ave , Seattle. $780,419 for Cedar River Pipe Line No. 4, 
using wood stave pipe; and (2) To Elliot. Stroud Bros. & Scabrook, 
4959 34th St., San Diego, $351,720 for Lake Youngs reinf. concrete 
aqueduct. (See Unit Bid Summary.) 10-10 

S P O K A N E . WASH.—To Clifton, Applegatc & Toole. Hutton Bdg., Spo­
kane, $110,000 for laying 15,000 ft. each 48-in. and 36rin. steel pipe 

• (pipe furnished by City). 10-9 

IRRIGATION and R E C L A M A T I O N 

R I V E R AND HARBOR WORK 

B I D S B E I N G R E C E I V E D 
SAN F R A N C I S C O , C A L I F . — B i d s to 2 p.m., Oct. 30, by State Harbor 

Comm. for repairs to concrete beams and girders at Pier 26. 10-14 

B I D S R E C E I V E D 
SAN F R A N C I S C O , C A L I F . — L o w bids as follows by U . Si Engineer's 

Office, 85 Second St., S. F . : (1) M. A. Jenkins, 3560 4th St.. Sacra­
mento, $11,423 low for reinf. cone, buttress gate wall near Knights 
Landing; and (2) J . W. Bell. 11th and E Sts.. Maiysvillc. $10,260 low 
for construction of 3500 ft. levee with revetment on Hamilton Bend on 
Feather River. 10-3 

C O N T R A C T S A W A R D E D 
SAN F R A N C I S C O . C A L I F . — T o 11<:. 1 > '( i 1.1 .i11s Construction Co.. 64 Pine 

St., San Francisco, $246,300 for pier No. 1. reinf. concrete, with con­
crete jacketed piles, located on north end of Ferry Bdg., for State Har­
bor Commissioners. 10-10 

FLOOD CONTROL WORK 

B I D S R E C E I V E D 
L O S A N G E L E S , CALIF.—Edwards. Wildcy & Dixon, Edwards-WiI.l.y 

Bdg., L . A. . $717,245 low for concrete arch Hansen Dam in Big 
Tujunga Canyon for Los Angeles County Flood Control Dist. (Sec 
Unit Bid Summary.) 10-15 
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C O N T R A C T S A W A R D E D 
L A S V E G A S . NEV.—To John R. Davies Co., 2131 Santee St.. Los An­

geles, who bid $23,980 for street lighting system for the City. Con­
tract awarded on Marbelite standards. 10-7 

W O R K C O N T E M P L A T E D 
DOS P A L O S , CALIF.—Plans by Engineer, E . E . Blackie, 3404 Clay St., 

San Francisco, for drainage ditches and wells for the Dos Palos Irriga­
tion District, Dos Palos, Merced County. Bonds voted, $97,000, for 
above. 10-9 

B I D S R E C E I V E D 
L A MESA, C A L I F . Low bids as follows by L a Mesa. Lemon Grove & 

Spring Valley Irrigation District: (1) SIPHON* B—American Concrete 
Pipe Co., 542 So. Broadway, L . A., $6613 low for 710 ft. 45-in. Hume 
reinf. concrete pipe-line; and (2) S I P H O N C—American Concrete Pipe 
Co., 542 So. Broadway, L . A., $9282 low for 1015 ft. 42-in. Hume reinf. 
concrete pipe. i0-9 

V A L E , ORE.—Low bids as follows by Bureau of Reclamation for earth­
work and structures on Bully Creek West Bench Lateral system. Vale 
Project, Oregon: Schedules 1 to 7—W. H . Puckett Co., Boise, Ida., 
$44,880 low. Schedules 8 to 15—Gabbey & McNeil, Boise, Ida., $36,516 
low. 10-14 

C O A L V I L L E . U T A H — S . H . Newell & Co., 1254 Reed College Place. 
Portland. $141,214 low to Bureau of Reclamation for earth dam. canals, 
etc., on Salt Lake Basin Project. (See Unit Bid Summary.) 10-11 

C O N T R A C T S A W A R D E D 
B R E N T W O O D , C A L I F . — T o Alldrin & Anderson, Turlock, $15,038 for 

128,000 sq.ft. 3-in. concrete lining Main Lateral No. 6 south, for East 
Contra Costa Irrigation Dist. 10-9 

Y U B A C I T Y . C A L I F . — T o M. J . Treaster, 2608 Fifth Ave.. Sacramento, 
who bid 27f per cu.yd. foi improvement of 800 ft. of levee at Shanghi 
Bend, about 3 miles south of Yuba City, involving about 5000 cu.yd. 
of slabbing and raising with earth or sand fill, for Levee Dist. 1. 10-2 

F A I R F I E L D , MONT.—To J . A. Terteling & Sons, Moscow, Idaho, at 
$142,540 to Bureau of Reclamation on Schedules 1 and 2, for con­
struction of earthwork and structures on the Spring Valley Canal, 
Sun River project, Montana. (See Unit Bid Summary, Oct. 10th 
issue.) 10-5 
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POWER D E V E L O P M E N T 

B I D S B E I N G R E C E I V E D 
H A W T H O R N E . NEV.—Bids to 11 a.m., November 6, by Bureau of 

Yards and Docks, Navy Dept., Washington, D. C , for electric and 
telephone transmission line consisting of poles, messenger cables, con­
ductor cables and accessory pole line material at the Naval Ammunition 
Depot, Hawthorne. Work under Spec. 6016. 10-7 

MACHINERY and SUPPLIES 

B I D S B E I N G R E C E I V E D 
B E V E R L Y H I L L S . C A L I F . — B i d s to 8 p.m., Oct. 29. by City Clerk for 

800 ft. 6-in. standard screw pipe, 520 ft. 3-in., 1160 ft. 4-in. and 550 
ft. 6-in. O. D. casing. 10-5 

M A R E I S L A N D . C A L I F . — B i d s to 11 a.m., Nov. 13, by Bureau of Yards 
and Docks. Navy Dept., Washington, D. C , for three electrically oper­
ated revolving hammerhead cranes, each with a capacity of 5 tons at a 
radius of 95 ft. and 10 tons at 50 ft., erected complete on foundations 
furnished by the Government at the Navy Yard, Mare Island. 10-15 

C O N T R A C T S A W A R D E D 
L O N G B E A C H . C A L I F . — T o U . S. Cast Iron Pipe & Fdy. Co., Wright 

& Callcndcr Bdg.. Los Angeles, who bid $183,592 to City of Long 
Beach, for furnishing cast-iron pipe. 10-7 

M E R C E D . C A L I F . — T o Yosemite Portland Cement Co., S. F . . $2.61 bbl. 
for cloth and $2.41 bbl. for paper for 4000 bbl. cement for Merced Irr i ­
gation Dist. 10-9 

PASO R O B L E S , C A L I F — T o Pacific States Cast Iron Pipe Co.. San 
Francisco, for furnishing cast-iron pipe as follows to City : 3500 ft. 4-in. 
cast-iron pipe at 43.7?; and 500 ft. 6-in. cast-iron pipe at 64(* ft. 10-9 

MISCELLANEOUS 

B I D S B E I N G R E C E I V E D 
M A R E I S L A N D . C A L I F . — B i d s to 11 a.m., October 30, by Bureau of 

Yards and Docks. Navy Department, Washington, D. C , for furnish­
ing and installing 6-ton ammonia compressor, condenser modifications, 
compressor foundation, piping, valves, automatic control and safety de­
vices at the Navy Yard Hospital. Marc Island. Calif. 10-4 
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For Pipes and Tanks For Reservoirs 

25 Years in Use Low in Cost 

G U N I T E 
Cement G u n Construct ion 

G U N I T E W A T E R P R O O F L I N I N G 
F O R 

Reservoirs, Canals, Tunnels, Dams, Walls and Repairs to 
Concrete, Fire-proofing Steel, Steel Pipe Cov­

ering, Gunite Pressure Syphons 

Water-proofinu for Concrete, Brick and Tile 
Concrete Breaking, Chipping, Grout Gun Work 

C A L I F O R N I A 
G U N I T E C O N S T R U C T I O N C O . , Inc. 
Main Office: 1006 No. Sycamore Ave. :: Los Angeles 

Special Service to Contractors 

PUMPS Gasoline and 
Electric Driven RENTED 

Dewatering Trenches and Excavations 
Highway Construction 

23 Years in the Pumping Business. 
We Ship Anywhere on the Coast at a Minute's Notice 

PACIFIC PUMPING COMPANYJnc. 
66 Ritch St., San Francisco Phone DOuglas 1430 
Andrews Equipment Service, 102 N. Broadway, Portland, Ore. 

Oregon anil Washington Representative 

A R T C O N C R E T E W O R K S 
Originators and Manufacturers since 1910 of 

A R T C O N C R E T E 
W A T E R M E T E R B O X E S 

Sizes and Styles for All Purposes 

Pasadena 
PLANTS A T : 

Los Angeles Oakland 

L - V I n 

The Brown-Bevis Company 
Machinery and Equipment 

for Construction - Municipal - Industrial 
Mines - Quarries - Road Building 

49th St., and SantaFe Los Angeles, Calif. 
Telephone JEfferson 5221 

S a v e W a t e r - L a b o r - T i m e 
W H E N C U R I N G 

Concrete Pipe, Ti le and Blocks 
By Installing a 

S k i n n e r S p r i n k l e r S y s t e m 
A f ixed system of piping and fog spray nozzles 

planned to fit each part icular job. 

S K I N N E R I R R I G A T I O N C O . 
786 Harrison Street San Francisco 

Phone SUtter 7090 

PAYNE'S BOLT WORKS 
Est-1871 

i L L 

P H O N E D A V E N P O R T 3 7 0 0 

r r - ^ \ Manufacturers 

BOLTS & NUT 
201 MAIN STREET RODS 

WASHERS&DR0PFORCINGS S A N F R A N C I S C O 

v 

"Pave Cure" 
( j t v e s Y o u 

WATER TREATED ^ . !ETE CURING METHOD/-^ n ( I ' L? ' I I 1^ I -
—x^jjoojx^ tLiiher Lolor 

D A R K (Killglare) 
W H I T E (NaturalCemenl) 

Process Patents Pending 
The Most Modern Concrete Curing Method 

C O N C R E T E C U R I N G Inc . 
760 Market St., San Francisco 

Phone: SUtter 8849 
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C O N T R A C T S A W A R D E D 
SAN M A T E O . C A L I F . — T o H . R. Park, 1230 Broadway. Burlingamc 

for mechanical equipment, including fdlers, pumping system, two swim­
ming pools, one in the San Mateo High School and the other in the 
Bttrlingame High School. 10-14 

RAILROAD CONSTRUCTION 

W O R K C O N T E M P L A T E D 
B R O C K W A Y , MONT.—Application filed by Northern Pacific Railway. 

St. Paul, Minn., with the Interstate Commerce Commission, for per­
mission to extend its line a distance of 150 miles from Brockway. Mon­
tana, to Lewiston, Idaho. $6,000,000. 10-14 

BUILDING CONSTRUCTION 

W O R K C O N T E M P L A T E D 
B E R K E L E Y . CALIF .—Plans by James W. Plachek, Architect. Mercan­

tile Trust Bdg., Berkeley, for frame and concrete public library build­
ing on Kittrcdge and Shattuck Ave., for the City; $275,000. 10-1 

C H O W C H I L L A , CALIF.—Plans by Swartz & Ryland. Architects. Brix 
Bdg., Fresno, for a brick and stucco gymnasium building for Chow-
chilla Union High School District. $35,000. 10-8 

E U R E K A , CALIF .—Plans by Balch & Stanbery. Architects, Film E x ­
change Bdg., Los Angeles, for a two-story class A theatre building at 
Eureka, for Fox West Coast Theatres, Inc., Washington St. and 
Vermont Ave., Los Angeles; $200,000. 10-1 

H O L L I S T E R , CALIF .—Plans by Wm. H . Weeks. Architect. Huntcr-
Dulin Bdg.. San Francisco, for unit to the high school group, for 
Hollister Union High School District, concrete construction with tile 
roofing; $50,000. 10-2 

P A L O A L T O . CALIF.—Plans by Bakcwell ft ' Weihe. Architects. 251 
Kearny St., San Francisco, for steel and concrete gymnasium building 
on University Campus, Palo Alto, for Stanford University. $225,000 

10-7 
PASO R O B L E S . CALIF.—Plans by Albert H . I.arsen. Architect. 447 

Sutter St., San Francisco, for a steel and concrete theatre, hotel, and 
apartment for the Paso Robles Kcaltv Co. $165,000. 10-7 

SAN F R A N C I S C O , CALIF.—Plans by Willis Polk & Co.. 277 Pine St.. 
San Francisco, for concrete office and laboratory building on Fell St. 
and Van Ness Ave. for the Viavi Company: $125,000. 10-2 

SAN F R A N C I S C O . CALIF.—Plans by L . P. Hobart. Architect, Coerk 
Bdg., San Francisco, for addition to the California Academy of Sci­
ences building, Golden Gate Park, for the California Academy of Sci­
ences: $250,000. 10-1 

SAN F R A N C I S C O , CALIF.—Plans by O'Brien & Peugh, Architects, 315 
Montgomery St., San Francisco, for a 16-story A bank and office build­
ing on the site of the old Stock Exchange. Montgomery St.. near Cali­
fornia St., for Louis R. Lurie. Pacific National Bank are the Lessees. 
$750,000. 10-7 

SAN F R A N C I S C O . CALIF.—Plans by Bakewell ft P.rown. Architects. 251 
Kearny St.. S. F . , for surgical wing! to Stanford Hospital building on 
Buchanan St. and Clay St., for Stanford Hospital. $1,000,000. 10-7 

SAN F R A N C I S C O , CALIF.—Plans by M. I . Schwartz, Architect, 110 
Sutter St., San Francisco, for C auto service station and garage for 
Firestone Tire Co. $60,000. 10-8 

SAN J O S E . CALIF.—Plans by George De Colmesnil, Architect, deYoung 
Bdg.. San Francisco, for a two-story concrete and steel store on 
South First St.. for P . C. Hale & Co. Sears, Roebuck & Co. are 
the lessees; $100,000. 10-5 

S A U S A L I T O . CALIF.—Plans by Engr. Dept.. Pacific Telephone & 
Telegraph Co., 140 New Montgomery St., San Francisco, E . V . Cobby, 
Architect, for repeater's station, Sausalito; $100,000. 10 1 

W A T S O N V I L L E . CALIF.—Plans by Wm. H . Weeks. Architect, Huntcr-
Dulin Bdg.. San Francisco, for a gymnasium building for the Watson-
ville High School District; $65,000. 10-1 

L A G R A N D E , ORE.—Plans by G. S. Underwood. Architect. Hibernian 
Bdg.. L . A., for brick depot for Union Pacific at L a Grande, Ore.: 
$85,000. 10-5 

P O R T L A N D . ORE.—Plans hy Rennes & Herzog. Architects. Chamber of 
Commerce Bdg.. Portland, for 27-story 'A ' office building on 6th and 
Salmon Sts. for Edw. Owen. $2,000,000. 

S E A T T L E . WASH.—Plans hy Architects. Stuart & Wheatley. Walker 
Bdg., Seattle, for 21-storv reinf. cone, and steel hotel on Third Ave. 
and Seneca St. $1,250,000. 

S E A T T L E . WASH.—Plans by Architect, E . W. Morrison. Lumber E x ­
change Bdg.. Seattle, for 20-story reinf. cone. Mark Twain apartment 
hotel on 7th Ave. and Seneca St. $1,000,000. 

B I D S B E I N G R E C E I V E D 
SAN D I E G O . C A L I F . — B i d s to 2 p.m., Nov. 5. by Geo. B . McDougall. 

State Architect, Public Works Bdg., Sacramento, for steel and concrete 

library and science building for Teachers College, San Diego, for the 
State. $300,000. 10-10 

R E N O , NEV.—Bids to Oct. 24, by Reno School Dist. 1. for high school 
and gymnasium; $225,000. G. A. Ferris & Sons, Reno, are Archi­
tects. 10-5 

C O N T R A C T S A W A R D E D 
A L M A D E N , C A L I F . — T o W. M. Meyer, Cupertino, $37,400 for frame and 

stucco school. R . S. Tuttle. Los Gatos. is Architect. 10-7 
B E R K E L E Y . C A L I F . — T o C. C. Moore & Co., Sheldon Bdg.. S. F . . $174.-

000 for mechanical equipment in central heating plant at University of 
California. 10-8 

L O S A N G E L E S , C A L I F . — T o Edwards. Wildey & Dixon. Edwards & 
Wildey Bdg., Los Angeles, for A office building, to be 13 stories and 
basement, at 634 S. Spring St. John B . and Donald B . Parkinson. 808 
Title Insurance Bdg., are the Architects. Banks-Huntlev & Co., Stock 
Exchange Bdg.. Los Angeles, are the owners. $1,000,000. 10-7 

O A K L A N D . C A L I F . — T o Pacific Coast Engr. Co.. ft. of 14th St.. Oak­
land, who bid $20,884 for steel transit shed framework for 14th St. 
Wharf for Oakland Port Commission. 10-8 

P A L O A L T O . C A L I F . — T o J . L . McLaughlin. 251 Kearny St.. S. F . . 
$187,500 for reinf. cone, apartment on University and Cow per for J . M. 
Blackburn. B . M. Clark. Palo Alto, is Architect. 10-2 

P A L O A L T O C A L I F . — T o Clinton-Stephenson Const. Co.. Monadnock 
Bdg.. S. F . , $300 000 for 7-story 'A ' apartment on Cowper and Forest 
Ave. for J . M. Blackburn. 10-12 

R O S E V I L L E . C A L I F . — T o T. Fernandz. 711 11th St.. Sacramento, who 
bid $18,719 for Veterans Memorial Building for the city. 10-1 

SAN F R A N C I S C O . C A L I F . — T o Monson Bros.. 475 Sixth St.. S. F . . for 
3-storv B garage and fas meter repair building on Fnlsom and 19th 
Sts.. for Pacific Gas & Electric Co. $300,000. 10-9 

SO. SAN F R A N C I S C O . C A L I F . — T o Barrett & Hilp, 918 Harrison St.. 
S. F . . for steel and hollow tile factory building* on Linden and Tan-
foran Sts. for Heintz & Kaufman. Inc.. to cost $65,000. 10-12 

V I S A L I A . C A L I F . — T o W. T. Harris. 557 McKinley St.. Fresno. $18,757 
for administration building for Tulare-Kings County Joint Tubercular 
Hospital Assn. E . J . Kump, Fresno, is Architect. 10-4 

H A W T H O R N E , NEV.—To M. H . Pagenhart & Co.. 2130 Locust St.. 
Philadelphia, who bid $59,940 for equipment for boiler and refrigerat­
ing plants at Naval Ammunition Depot. 10-8 

S T A T E M E N T OF T H E O W N E R S H I P M A N A G E M E N T . C I R C U L A ­
T I O N , etc.. required bv the A-*t of Congress of Aurust 24. 1012. of 
Western Construction New« nublished semi-monthly at San Francisco. 
California, for October 1, 1929. 
State of California. Citv and County nf San Francisco, ss.: Before me. 

a Notarv Public in and for the «t.ite and conntv afore«->id. rw-sonal'v ap­
peared S. J . Sanders, who, having been dulv sworn according to law. deposes 
and savs that he is the owner of the Western Construction News and 
that the following is. to the best of bis knowledge and belief, a true state­
ment of the ownership, management (and if a daily paper, the circulation). 
etc.. of the aforesaid publication for the date shown in the above caotion. 
required by the Act of August 24. 1912. embodied in section 411, Postal 
Laws and Regulations, printed on the reverse of this form, to wi t : 

1. That the names and addresses of the publisher, editor, managing 
editor, and business managers are: 
Publisher—Western Construction News, Incorporated, 114 Sansome St., 

San Francisco. Calif. 
Editor—Philin Schuvler. 1462 Trestle Glen Road. Oakland. Calif. 
Managing Editor—Philin Sehnvlcr. 146? Trestle Glen Road Oakland. Calif. 
Business Manager—S. H . Wade. 637 55th St.. Oakland. Calif. 

2. That the owner i s : (Tf owned bv a corporation, its name and address 
must be stated and also immediately thereunder the names and addresses of 
stockholders owning or holdina- 1 per cent or more of total amount of 
stock. Tf not owned bv a corporation, the names and addresses of the 
individual owners must be given. Tf owned by a firm, company, or other 
unincorporated concern, its name and address, as well as those of each 
individual member, must be given.) 
Western Construction News. Tnc, 114 Sansonie St.. Sun Francisco. Calif.: 

S. T. Sanders. 1848 San Ramon Ave., Berkclcv, Calif.: S. H . Wade. 637 
!T5th St.. Oakland, Calif.; Philip Schuyler, 1462 Trestle Glen Road, Oak­
land, Calif. 
3. _ That the known bondholders, mortgagees, and other security holders 

owning or holding 1 per cent or more of total amount of binds, mortgages, 
or other securities' are: (Tf there are none, so state.) 
None. 

4. That the two paragraphs next above, giving the names of the owners, 
stockholders, and securitv holders, if any. contain not onlv the list of stock­
holders and security holders as thev appear upon the books of the company 
but also, in cases where the stockholder or security holder appears upon 
the books of the company as trustee or in any other fiduciary relation, the 
name of the person or corporation for whom such trustee is acting, is 
given : also that the said two paragraphs contain statements embracing affi­
ant's full knowledge and belief as to the circumstances and conditions under 
which stockholders and securitv holders who do not appear upon the books 
of the company as trustees, hold stock and securities in a capacity other 
than that of a bona fide owner: and this affiant has no reason to believe 
that any other person, association, or corporation has any interest direct or 
indirect in the said stock, bonds, or other securities than as so stated by him. 

5. That the average number of copies of each issue of this publication 
sold or distributed, through the mails or otherwise, to paid subscribers dur­
ing the six months preceding the date shown above is (This information is 
required from daily publications only.) 

S. J . S A N D E R S . Owner. 
Sworn to and subscribed before me this 30th day of September, 1929. 

(Seal) E L E A N O R J . S M T T H . 
Notary Public in and for the City and County of 

San Francisco, State of California. 
(My commission expires December 29, 1930.) 
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FOR SALE OR RENT 
Complete line of used and rebuilt construction 

machinery consisting of 
Power Shovels, Pavers, Mixers, Air Compressors, Tower Equipment, Pumps, 

Buckets, Graders, Pile Hammers, Hoists, Crushers, Rollers 
Every machine rebuilt in our own modern shop. A high-class service department maintained to service 

equipment Working on the job. We can turn your inactive equipment into cash. 

Telephone us for particulars. 

C O N T R A C T O R S M A C H I N E R Y E X C H A N G E 
1135 57th Avenue, South of East 14th St., Near K G O Broadcasting Station 

Phone FRuitvale 0715 :: :: OAKLAND, C A L I F . 

F O R S A L E OR RENT 
Barber-Greene Ditcher 

W. H . C O W E N 
1114 Sutter Street, San Francisco 

Phone ORdway 0173 

GERMAN BOSCH 
M A G N E T O E S — S P A R K P L U G S -

G E N E R A T O R S 
O F F I C I A L S A L E S A N D S E R V I C E 
Transportation Instruments 

Corp. 
699 Van Ness Avenue, San Francisco 
Phone ORdway Mail Orders 

4633 Solicited 

F O R S A L E OR RENT 
%-yard Revolving Steam 
Shovel—Steel Caterpillar 

W. H . C O W E N 
1114 Sutter Street Phone O Rdway 0173 

FOR S A L E 
New and Second-Hand Boilers—Pipes 
and Rails—Hoisting, Gas and Steam E n ­
gines—Steam and Centrifugal Pumps 
and All Kinds of Machinery and Equip­

ment, at the Right Price. 
C O U T T S M A C H I N E R Y C O . 

1740 Folsom Street, San Francisco 
Phone MArket 7431 

C A T E R P I L L A R 
For Sale-Reconditioned 

1-60 C A T E R P I L L A R T R A C T O R 
1-30 C A T E R P I L L A R T R A C T O R 

West Coast Tractor Co. 
1175 HOWARD ST., SAN FRANCISCO 

Telephone MArket 8020 

Magneto Repairs 
Parts for All Standard Electrical Units. 
Magnetos, Starters. Generators, Igniters. 
Mail Orders Solicited. One-Day Repair 
Service. All Work Guaranteed. Twenty 

Years in Business. 
Auto Electr ic Supply Co. 

543 Van Ness Ave. San Francisco 
Phone UNderhill 6626 

FOR RENT OR S A L E 
Portable Air Compressors 

Concrete-Breakers 
W. H. C O W E N 

1114 Sutter Street Phone ORdway 0173 

U S E D E Q U I P M E N T 
For Sale and Rent 

AIR COMPRESSORS HOISTS 
(Portable and Stationary) (Gas, Electric and Steam) 

D E R R I C K S LOCOMOTIVES 
(Steel and Wood) (Gas, Electric and Steam) 

CRANES SHOVELS 
(Locomotive and Caterpillar) (Steam and Gasoline) 

R A I L C O N C R E T E MIXERS PIPE 
M I S C E L L A N E O U S E Q U I P M E N T 

Buckets (Clamshell and Orange-peel). Cars , Cableways, Crushers, Derricks, 
Dragline Machines. Dri l l s , Dril l Sharpeners, Engines, Pile Hammers, 

Pumps, Road Rollers, T rucks , Tractors , E tc . , E tc . 
M A N U F A C T U R E R S O F 

H A C K L E Y - R U B O T T O M ( ^ ^ ^ ^ ^ ^ ^ ) R E V E R S I B L E F L O W S 

P. B. H A C K L E Y EQUIPMENT COMPANY 
625 M A R K E T S T R E E T Phone sutter 0978 SAN F R A N C I S C O 

RENT OR S A L E 

Air Compressors 
Paint Spray Units 

Climax Gas Engines 

Coast Machinery 
Corporation 

E D . C R O W L E T , President 
829 Folsom Street. San Francisco 
931-33 Santa Fe Ave.. Los Angeles 
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Air Compressors 
Bacon Co., Edward R. 
Gardner-Denver Co. 
Garfield & Co. 
Ilacklcy Equipment Co., P. B . 
Harron, Rickard & McCone Co. 
Inger.soll-Rand Co. 
Jenison Machinery Co. 
Leitch & Co. 
Rix Company, Inc., The 
Schramm, Inc. 
Sullivan Machinery Co. 

Asphalt 
Gilmore Oil Co. 
Standard Oil Co. 
Union Oil Co. 

Asphalt, Emulsified 
American Bitumuls Co. 

Asphalt Plants and Equipment 
Bacon Co., Edward R. 
Harron, Rickard & McCone Co. 
Jcnison Machinery Co. 
Link-Belt Mcese & Gottfried Co. 
Madscn Iron Works 
Peerless Mchy. & Mfg. Co. 
Spears-Wells Mchy. Co., Inc. 

Asphalt Paving 
Warren Bros. Roads Co. 

Back Fillers 
Bacon Co., Edward R. 
Bucyrus-Erie Co. 
Caterpillar Tractor Co. 
Cleveland Tractor Co., The 
Garfield & Co. 
Harnischfeger Sales Corp. 
Harron. Rickard & McCone Co. 
Industrial Brownhoist Corp. 
Jenison Machinery Co. 
r.ink-Belt Meese & Gottfried Co. 
Northwest Engineering Co, 
Orton Crane & Shovel Co. 
Spears-Wells Machy. Co., Inc. 
Speeder Machinery Corp. 
Thew Shovel Co.. The 
Universal Crane Co., The 

Bars, Steel 
Pacific Coast Steel Co. 

Beams, Channels, and Angles 
Pacific Coast Steel Co. 

Bins, Storage and Hopper 
Bacon Co., Edward R. 
Butler Bin Co 
Harron. Rickard & McCone Co. 
Jenison Machinery Co. 
I.ink-Belt Meese & Gottfried Co. 
Madscn Iron Works 

Blacksmithing—Drop 
Forgings 

Payne's Bolt Works 
Blasting Supplies 

Giant Powder Co.. Cons., The 
Hercules Powder Co. 

Boilers 
Harron, Rickard & McCone Co. 
Industrial Brownhoist Corp. 
Montague Pipe & Steel Co. 
Peerless Mchy. & Mfg. Co. 
Water Works Supply Co. 

Bolts, Nuts and Rods 
Claussen & Co., C. G. 
Kortick Mfg. Co. 
Payne's Bolt Works 

Bonds, Street and Road 
Improvement 

Elliott-Horne Co.. The 

Bonds, Surety 
American Surety Co. 
Globe Indemnity Co. 

Brick. Common 
Kart«r'-<>ke Clay Products Co. 

Bridp-" P'ates, Bronze 
Expanri'Mi 

Creenlic'-'s Sons. M. 
Western Iron Works. S. F. 

Buckets (Elevator and 
Conveyor) 

Bacon Co., Edward R. 
Industrial Brownhoist Corp. 
Jenison Machinery Co. 
Lakewood Engr. Co. 
Link-Belt Meese & Gottfried Co. 

Buckets, Dredging 
Harnischfegcr Sales Corp. 
Slick, R. R. 

Buckets, Excavating 
Bacon Co., Edward R. 
Bucyrus-Erie Co. 
Garfield & Co. 
Harnischfegcr Sales Corp. 
Harron, Rickard & McCone Co. 
Industrial Brownhoist Corp. 
Jacobs Co., Murry 
Jenison Machinery Co. 
Marion Steam Shovel Co. 
Orton Crane & Shovel Co. 
Owen Bucket Co. 
Slick. R. R. 
Williams Co., G. H . 

Buckets, Rehandling 
Bacon Co., Edward R. 
Garfield & Co. 
Harron, Rickard & McCone Co. 
Industrial Brownhoist Corp. 
Jenison Machinery Co. 
Lakewood Engr. Co. 
Orton Crane & Shovel Co. 
Owen Bucket Co. 
Slick. R. R. 
Williams Co.. G. H. 

Cableways 
Bacon Co., Edward R. 
Jenison Machinery Co. 
Leschen & Sons Rope Co., A. 
Young Machy. Co., A. L . 

Camp Supplies 
Thomson-Diggs Company 

Cars. Industrial 
Bacon Co.. Edward R. 
Jenison Machinery Co. 
Lakewood Engr. Co. 

Carts. Concrete 
Bacon Co., Edward R. 
Harron. Rickard & McCone Co. 
Jenison Machinery Co. 
Lakewood Engr. Co. 

Castings, Brass and Bronze 
Grccnberg's Sons, M. 

Castings, Iron and Steel 
American Cast Iron Pipe Co. 
Industrial Brownhoist Corp. 
Link-Belt Meese & Gottfried Co. 
U . S. Cast Iron Pipe & Fdy. Co. 

Castings. Street and Sewer 
United Iron Works 
U . S. Cast Iron Pipe & Fdy. Co. 

Cement 
Portland Cement Association 

Cement Guns 
Cement Gun Const. Co. 

Chemicals 
Great Western Electro-Chemical 

Co. 
Chlorinators 

Wallace & Tiernan 
Water Works Supply Co. 

Chlorine 
Great Western Electro-Chemical 

Co. 
Chutes. Concrete 

Bacon Co., Edward R. 
Garfield & Co. 
Harron. Rickard & McCone Co. 
Jenison Machinery Co. 
Lakewood Engr. Co. 

Clarifiers, Water 
Dorr Co.. The 
Wallace & Tiernan Co. 

Clay Products 
Gladding, McBean & Co. 
Pacific Clay Products Co. 

Concrete Buckets 
Harron, Rickard & McCone Co. 
Jenison Machinery Co. 
Young Machy. Co., A. L . 

Concrete Curing 
Concrete Curing Co. 

Concrete Forms 
Harron, Rickard & McCone Co. 

Concrete Roads 
Portland Cement Association 

Conveyors, Portable 
Harron, Rickard & McCone Co. 
Jenison Machinery Co. 

Conveyors, Elevating and 
Conveying 

Bacon Co., Edward R. 
Bodinson Mfg. Co. 
Harron, Rickard & McCone Co. 
Jenison Machinery Co. 
Link-Belt Meese & Gottfried Co. 

Cranes (Electric, Gasoline 
Locomotive) 

Bacon Co., Edward R. 
Bucyrus-Erie Co. 
Garfield & Co 
Hacklcy Equipment Co., P. B . 
Harnischfegcr Sales Corp. 
Harron, Rickard & McCone Co. 
Industrial Brownhoist Corp. 
Jenison Machinery Co. 
Link-Bejt Mcese & Gottfried Co. 
Marion Steam Shovel Co. 
Northwest Engineering Co. 
Ohio Power Shovel Co., The 
Orton Crane & Shovel Co. 
Osgood Co., The 
Speeder Machinery Corp. 
Thew Shovel Co.. The 
Universal Crane Co.. The 
Willamctte-Ersted Co. 

Cranes, Traveling 
Harnischfegcr Sales Corp. 
Harron. Rickard & McCone Co. 
Industrial Brownhoist Corp. 
Jenison Machinery Co. 
Thew Shovel Co., The 

Crushers 
Racon Co.. Edward R. 
Garfield & Co. 
Harron. Rickard & McCone Co. 
Jenison Machinery Co. 
Smith Engineering Works 
Young Machy. Co., A. L . 

Culverts, Concrete 
Portland Cement Association 

Culverts, Metal 
California Corrugated Culvert Co. 
U . S. Cast Iron Pipe & Fdy. Co. 
Western Pipe & Steel Co. 

Culverts, Part Circle 
California Corrugated Culvert Co. 
Western Pipe & Steel Co. 

Culverts, Vitrified 
Gladding. McBean & Co. 
Pacific Clay Products 

Curing—Concrete 
Concrete Curing Co. 

Dams 
Ambursen Dam Co., Inc. 

Derricks 
Bacon Co.. Edward R. 
Clyde Tron Works Sales Co. 
Garfield & Co. 
Harron. Rickard & McCone Co. 
Industrial Brownhoist Corp. 
Jenison Machinery Co. 
Young Machy. Co., A. L . 

Ditch Machinery 
Bacon Co., Edward R. 
Bucyrus-Erie Co. 
Cleveland Trencher Co. 
Garfield & Co. 
Harnischfegcr Sales Corp. 
Harron. Rickard & McCone Co. 
Industrial Brownhoist Corp. 
Fenison Machinery Co. 
Link-Belt Meese & Gottfried Co. 
Marion Steam Shovel Co. 
Northwest Engineering Co. 
Ohio Power Shovel Co., The 
Orton Crane & Shovel Co. 
Osgood Co., The 
Thew Shovel Co., The 

Draglines 
Bacon Co., Edward R. 
Bucyrus-Erie Co. 
Garfield & Co. 
Harnischfegcr Sales Corp* 
Harron, Rickard & McCone Co. 
Industrial Brownhoist Corp. 
Jenison Machinery Co. 
Link-Belt Mcese & Gottfried Co. 
Marion Steam Shovel Co. 
Northwest Engineering Co. 
Ohio Power Shovel Co. 
Osgood Co., The 
Satierman Bros., Inc. 
Spears-Wells Machy. Co. 
Speeder Machinery Corp. 
Thew Shovel Co., The 
Universal Crane Co., The 
Young Machy. Co., A. L . 

Drain Tile 
Gladding, McBean & Co. 

Drills, Rock 
Bacon Co., Edward R. 
GardnerDenvcr Co. 
Harron, Rickard & McCone Co. 
Ingcrsoll-Rand Co. 
Rix Company, Inc., The 
Sullivan Machinery Co. 

Dump Cars 
Bacon Co., Edward R. 
Jenison Machinery Co. 
United Commercial Co. 

Dump Wagons 
Le Tourneau Mfg. Co. 

Engineers 
Ambursen Dam Co.. Inc. 
Burns-McDonnell-Smith Engr. 

Co. 
Hunt. R. W., Co. 

Engineering Instruments 
American Paulin Svstem, Inc., 

The 
Engines, Gasoline and Steam 

Bacon Co., Edward R. 
Continental Motors Corp. 
Clyde Iron Works Sales Co. 
Harron. Rickard & McCone Co. 
Hercules Motors Corp. 
Ingersoll-Rand Co. 
Jenison Machinery Co. 

Excavating Machinery 
Bacon Co», Edward R . 
Bodinson Mfg. Co. 
Bucyrus-Erie Co. 
Caterpillar Tractor Co. 
Cleveland Tractor Co., The 
Garfield & Co. 
Harnischfegcr Sales Corp. 
Harron, Rickard fir McCone Co. 
Industrial Brownhoist Corp. 
Jenison Machinery Co. 
Link-Belt Mcese & Gottfried Co. 
Marion Steam Shovel Co. 
Northwest Engineering Co. 
Ohio Power Shovel Co. 
Orton Crane & Shovel Co. 
Osgood Co., The 
Owen Bucket Co. 
Parsons Co., The 
Satierman Bros., Inc. 
Sneeder Machinery Corp., The 
Thew Shovel Co.. The 
Universal Crane Co.. The 

(Continued on page 86) 
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O P P O R T U N I T Y P A G E 
A E R I A L P H O T O G R A P H Y 
Aero Surveys and Aero Photo Maps 
Most Complete File of Aerial Bird's Eyes 

in Northern and Central California 
G E O R G E E . R U S S E L L 

Aero , , s s ^ 
Photographic r~ 

Specialist mm Phone 
BUtter 3049 

L i q u i d a t i n g 
Bus ines s ! 

M A I N I R O N W O R K S 
1000 16th St. , San F r a n c i s c o 

Phone M A r k e t 0 7 5 Z 

Land and improvements with 
spur track. Travelling Cranes in 
position. Boiler and machine shop 
tools and equipment. Tanks, 
Plates. Boilers, Motors and raw 
materials. 

Enjoy our 

Dining Car Service 
Club Breakfast 
Table d'Hote 

Lunch and Dinner 

•tf> » 

D i n i n g C a r s o n 

S a c r a m e n t o V a l l e y L i m i t e d 

a n d M e t e o r 

S A C R A M E N T O 
NORTHERN RY. 

H E L P W A N T E D 
E N G I N E E R , mechanical or civil. 2i.-.?n years 

of age) preferably American horn, for designing, 
drafting ami estimating work in central office 
of large manufacturing company. Permanent 
opportunity. Salary to start about $200 per 
month. Location, San Francisco. R-2760-S. 

C I V I L E N G I N E E R , with established prac­
tice in Eastern Oregon wishes to dispose of his 
equipment, records and good will. Business nets 
$5000 per year and will sell for value_ of in­
ventory. Correspondence invited. R-2733-S. 

D R A F T S M A N , for plant maintenance work. 
Should he recent graduate, mechanical or elec­
trical, with at least two years' drafting experi­
ence. Salary $175 month. Permanent. Apply 
hv letter. Location. Contra Costa County. 
R-2702-S. 
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RECONDITIONED EQUIPMENT 

FOR S A L E OR RENT 

Gasoline Shovels, Draglines, Clamshells, Cranes, 
Trenchers, Backfillers, Kohler Light Units 

All Sizes Dragline and Clamshell Buckets 

E X C A V A T I N G EQUIPMENT D E A L E R S , Inc. 
2657 Ninth Street, Berkeley 2248 E a s t 37th Street, L . A . 

THornwall 3367 LAfayette 1787 

T H I R T Y 75 H . P. H O L T T R A C T O R S 
Originally 

purchased by U . S . 
Government and 

were unused. 

$2500.00 E A C H , F . O . B . F A C T O R Y 

CLINTON B. ROHN 
Dealer in Used Contractor's Equipment 

2nd and O . Streets, Sacramento, C a l . 
Phone CApitol 1993 

50% of origin 

Rosenberg Portable C a r Unloader and 
— T r u c k Loader — 

The New " A l l Steel F u l l Revo lv ing 1 1 Model 
I t M i n i m i z e s — T i m e - L a b o r - C o s t 

Dealers wanted in al l large cities. W r i t e for fur ther detai ls . 

We also specialize on repairing and rebuilding of 
Bunkers , Hoppers, Grave l Washers, Chuting, Con­
veyors, Rollers, Mixers, Hoists, Shovels, Tractors , 
Pavers , Crushers, Draglines, Elevators, Unloaders, 

and other Road and Construction Equipment. 
B L A C K S M I T H I N G and W E L D I N G 

C R E A R & B A T E S 
5 7 Zoe Street, Between 3 r d and 4th, off B r a n n a n 

Phone K E a r n y 1 8 8 5 S a n F r a n c i s c o , C a l . 

MAGNETO R E P A I R COMPANY 
H . G . M A K E L I M 

B O S C H or 

Official 

E I S E M A N S P L I T D O R F 
MM Howard Street. San l-rancisco :: MArket 3848 

1291 Fallon Street. Oakland :: GLencourt 1734 

D R A F T S M A N AND C O M P U T E R , familiar 
with highway work. Must be neat and rapid 
Ictterer. Salary $l"0-$200 per month. Applv 
by letter. Location. Northern California. R-2667-S. 

E N G I N E E R , preferably young civil engineer, 
to develop into sales engineer for bituminous 
road products. Highway experience and sales 
personality are important assets. Permanent 
opportunity. Apply by letter with recent photo. 
Location, Northwest. R-2749-S. 

E N G I N E E R , preferably young civil engineer, 
to develop into sales engineer for bituminous 
road products. Highway exjicrience and sales 
personality are important assets. Permanent 
opportunity. Apply by letter with recent photo. 
Location. Northwest. R-2749-S. 

E N G I N E E R . 26-13 years, preferably technical 

graduate, with experience in design and con­
struction, for refinery work. Would probably 
start as designer with the expectation of de­
veloping into refinery engineer. Salary about 
$200 month to start. Apply by letter. Location. 
California. R-27S9-S. 

For Rent or Will 
Contract 

1'4-cu.yd. Gas Shovel, Crane. 
Dragline or Clamshell 

E . S M A R I O 
836 Bayshore Blvd.. San Francisco 

Phone DEIaware 3778 
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Expansion. Joints 
Industrial & Municipal Supply Co. 
U . S. Cast Iron Pipe & Fdy. Co. 
Water Works Supply Co. 

Explosives 
Giant Powder Co., Cons.. The 
Hercules Powder Co. 

Equipment—Rental 
Atkinson Construction Co. 
Contractors Mchy. Exchange 
Hackley Equipment Co.. P. B . 
Stamford Equipment Co. 

Filters 
Water Works Supply Co. 

Fire Hydrants 
Greenberg's Sons, M. 
Industrial & Municipal Supply Co. 
Renssselaer Valve Co. 
United Iron Works 
Water Works Supply Co. 

Floating. Roofs 
Chicago Bridge & Iron Worka 

Floors, Mastic 
Wailes Dove-Hermiston Corp. 

Flumes, Concrete 
Portland Cement Association 

Flumes, Metal 
California Corrugated Culvert Co. 
Montague Pipe & Steel Co. 

Forms, Steel 
Harron, Rickard & McCone Co. 
Jcnison Machinery Co. 
Lakewood Engr. Co. 

Freight, Water 
American-Hawaiian Steamship Co. 

Frogs and Switches 
Bacon Co., Edward R. 
United Commercial Co. 

Gas Holders 
Chicago Bridge & Iron Works 
Western Pipe & Steel Co. 

Gates, Cast-Iron 
California Corrugated Culvert Co. 

Gates, Radial 
California Corrugated Culvert Co. 

Gates, Sheet Metal 
California Corrugated Culvert Co. 

Governors, Steam Engine 
Gardner-Denver Co. 
Young Machy. Co., A. L . 

Governors, Turbine 
Pelton Water Wheel Co., The 

Gravel Plant Equipment 
Bacon Co., Edward R. 
Bodinson Mfg. Co. 
Bucyrua-Erie Co. 
Harron, Rickard & McCone Co. 
.Tenison Machinery Co. 
Link-Belt Meese & Gottfried Co. 
Smith Engineering Works 
Young Mach. Co., A. L . 

Gunite Lining 
Cement Gun Const. Co. 

Hammers, Steam Pile 
Bacon Co., Edward R. 
Harron, Rickard & McCone Co. 
Industrial Brownhoist Corp. 

tf ardware, Shelf and Heavy 
Thomson-DiggB Company 

Hoists, Hand and Power 
Bacon Co., Edward R. 
Clyde Iron Works Sales Co. 
Gardner-Denver Co. 
Garfield & Co. 
Harnischfegcr Sales Corp. 
Harron, Rickard & McCone Co. 
Industrial Brownhoist Corp. 
Ingersoll-Rand Co. 
Jaeger Machine Works, The 
Jenison Machinery Co. 
Link-Belt Meese & Gottfried Co. 
Sullivan Machinery Co. 
Willamette-Ersted Co. 
Young Machy. Co., A. L . 

Hoppers, Steel 
Bacon Co., Edward R. 
Harron, Rickard & McCon'e Co. 
Jenison Machinery Co. 
Lakewood Engr. Co. 
Link-Belt Meese & Gottfried Co. 
Madsen Iron Works 

Hose (Steam, Air and Water) 
Gardner-Denver Co. 
Ingersoll-Rand Co. 
Leitch & Co. 
Rix Company, Inc., The 

Hydro-Tite 
Industrial & Municipal Supply Co. 

Jacks, Lifting 
Jenison Machinery Co. 

Kettles, Tar and Asphalt 
Bacon Co., Edward R. 
Harron, Rickard & McCone Co. 
Littloford Bros. Co. 
Montague Pipe & Steel Co. 
Peerless Mchy. & Mfg. Co. 
Spears-Wells Machy. Co. 
Young Machy. Co., A. L . 

Leadite 
Water Works Supply Co. 

Lighting Standards 
United Iron Works 

Loaders, Power, Truck and 
Wagon 

Industrial Brownhoist Corp. 
Jaeger Machine Works, The 
Jenison Machinery Co. 
Link-Belt Meese & Gottfried Co. 
Spears-Yv ells Machy. Co. 
Young Machy. Co., A. L . 

Locomotives (Electric, Gas 
and Steam) 

Rncon Co., Edward R. 
Brookville Locomotive Co. 
Garfield & Co. 
Hackley Equipment Co.. P. B . 
Harron, Rickard & McCone Co. 
Jenison Machinery Co. 
Plymouth Locomotive Works 
United Commercial Co. 

Meters, Venturi 
Water Works Supply Co. 

Meters, Water 
Industrial & Municipal Supply Co. 
Neptune Meter Co. 

Mixers, Chemical 
Dorr Co., The 

Mixers, Concrete 
Bacon Co.. Edward R. 
Chain Belt Co. 
Foote Company, Inc. 
Garfield & Co. 
Harron, Rickard & McCone Co. 
Jaeger Machine Works, The 
Jenison Machinery Co. 
Lakewood Engr. Co. 
Young Machy. Co., A. L . 

Mixers, Plaster 
Chain Belt Co. 
Harron, Rickard & McCone Co. 
Jaeger Machine Works, The 
Tenison Machinery Co. 
Young Machy. Co., A. L . 

Motors, Gasoline 
Continental Motors Corp. 
Hercules Motors Corp. 
Harron, Rickard & McCone Co. 
Jenison Machinery Co. 

Paints, Acid Resisting 
General Paint Corp. 
McEverSast, Inc. 
Wailes Dove-Hermiston Corp. 

Paints, Metal Protective 
General Paint Corp. 
McEverlast, Inc. 
Wailes Dove-Hermiston Corp. 

Paints, Technical 
American Bitumuls Co. 
General Paint Corp. 
McEverlast, Inc. 
Wailes Dove-Hermiston Corp. 

Paints, Waterproofing 
General Paint Corp. 
McEverlast, Inc. 
Wailes Dove-Hermiston Corp. 

Pavers, Concrete 
Chain Belt Co. 
Foote Company, Inc. 
Harron, Rickard & McCone Co. 
Koehring Company 
Smith Co., T . L . 

Paving Breakers 
Gardner-Denver Co. 
Harron, Rickard & McCone Co. 
Ingersoll-Rand Co. 
Leitch & Co. 
Rix Company, Inc., The 
Sullivan Machinery Co. 

Paving, Contractor 
Warren Bros. Roads Co. 

Paving Plants 
Bacon Co., Edward R. 
Jaeger Machine Works, The 
Jenison Machinery Co. 
Madsen Iron Works 

Paving Tools 
Bacon Co.. Edward R. 
Harron, Rickard & McCone Co. 
Littleford Bros. Co. 

Penstocks 
Chicago Bridge & Iron Works 
Lacy Manufacturing Co. 
Pittsburgh-Des Moines Steel Co. 
Water Works Supply Co. 
Western Pipe & Steel Co. 

Pile Drivers 
Bacon Co., Edward R. 
Bucyrus-Erie Co. 
Harnischfegcr Sales Corp. 
Harron. Rickard & McCone Co. 
Industrial Brownhoist Corp. 
Ingersoll-Rand Co. 
Jenison Machinery Co. 
Northwest Engineering Co. 
Orton Crane ft Shovel Co. 
Thcw Shovel Co., The 

Piles, Concrete 
Raymond Concrete Pile Co. 

Pipe, Cast-Iron 
American Cast Iron Pipe Co. 
Claussen & Co., C. G. 
Industrial & Municipal Supply Co. 
Pacific States Cast Iron Pine Co. 
U . S. Cast Iron Pipe & Fdy. Co. 
Water Works Supply Co. 

Pipe, Cement Lined 
American Cast Iron Pipe Co. 
U . S. Cast Iron Pipe & Fdy. Co. 

Pipe Clamps and Hangers 
Kortick Mfg. Co. 

Pipe Coatings 
McEverlast, Inc. 
Wailes Dove-Hermiston Corp. 

Pipe, Concrete 
Lock Joint Pine Co. 
Portland Cement Association 

Pipe, Culvert 
California Corrugated Culvert Co. 
Gladding. McBean & Co. 
Pacific Clay Products 
Western Pipe & Steel Company 

Pipe Fittings 
American Cast Iron Pipe Co. 
Claussen & Co., C. G. 
Industrial & Municipal Supply Co. 
Pacific Pipe Co. 
Pacific States Cast Iron Pipe Co. 
U. S. Cast Iron Pipe & Fdy. Co. 
Weissbaum & Co., G. 

Pipe Line Machinery 
Bacon Co.. Edward R. 
Harnischfeger Sales Corp. 
Harron, Rickard & McCone Co. 
Jenison Machinery Co. 

Pipe, Lock-Bar 
Western Pipe & Steel Co. 

Pipe, Preservative 
Columbia Wood & Metal Preser­

vative Co. 
Pipe, Pressure Line 

Lacy Manufacturing Co. 
Lock Joint Pipe Co. 
Western Pipe & Steel Company 

Pipe, Riveted Steel 
Lacy Mfg. Co. 
Montague Pipe & Steel Co. 
Pittsburgh-Des Moines Steel Co. 
Western Pipe & Steel Co. 

Pipe, Sewer 
Gladdine. McBean & Co. 
Pacific Clay Producta 

Pipe, Standard 
Claussen & Co., C. C. 
Pacific Pipe Co. 
Weissbaum & Co., G. 

Pipe, Vitrified 
Gladding. McBean & Co. 
Knrtschoke Clay Products Co. 
Pacific Clay Products 

Pipe, Welded Steel 
California Corrugated Culvert Co. 
Lacy Manufacturing Co. 
Montague Pipe & Steel Co. 
Steel Tank & Pipe Co. 
Western Pipe & Steel Co. 

Plows, Road 
Bacon Co.. Edward R. 
Galion Iron Works & Mfg. Co. 
Hackley Equipment Co., P. B . 
Jenison Machinery Co. 
Spears-Wells Machy. Co. 

Pneumatic Tools 
Gardner-Denver Co. 
Ingersoll-Rand Co. 
Leitch & Co. 

Powder 
Giant Powder Co.. Cons., lhe 
Hercules Powder Co. 

Power Units 
Continental Motors Corp. 
Harron, Rickard & McCone Co. 
Hercules Motors Corp. 
Jenison Machinery Co. 

Preservative—Wood. 
Metal, etc. 

Columbia Wood & Metal Preser­
vative Co. 

Pumps, Centrifugal 
Byron Jackson Pump Mfg. Co. 
Industrial & Municipal Supply Co. 
Ingersoll-Rand Co. 
Jaeger Machine Works, The 
Pacific Pumping Co. 
Pelton Water Wheel Co.. The 

Rix Company, Inc.. The 
United Iron Works 
Wood in & Little 

Pumps, Deep Well 
American Well Works, The 
Byron Jackson Pump Mfg. Co. 
Industrial & Municipal Supply Co. 
Jenison Machinery Co. 
Pacific Pumping Co. 
Pelton Water Wheel Co., The 
Wood in & Little 

(Continued on page R S ) 
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O F F I C I A L B I D S O F F I C I A L B I D S O F F I C I A L B I D S 

Welded Steel Pipe Line 
N O T I C E T O C O N T R A C T O R S 

Scaled proposals will be received at the office 
•>f the East Bay Municipal Utility District, 512 
Sixteenth Street, Oakland, California, until 5:30 
"'clock p.m., November 4, 1929, and will at 
that hour be opened, for constructing and furnish­
ing of 2300 linear feet of 'A-hi. thickness 24-in. 
diameter welded sheet steel pipe for the Distribu­
tion System. East Bay Municipal Utility District. 

Plans and specifications for this work may he 
obtained by application to the office of the Dis­
trict. Oakland, California. 

TOTTN IT. K I M B A L L . Secretary. 
Oakland, California, October 10. 1929. 

Booster Plant 
N O T I C E T O C O N T R A C T O R S 

Sealed proposals will he received at the office 
if the East Bay Municipal Utility District, 512 
Sixteenth Street. Oakland, California, until 5:30 
o'clock p.m.. November 4. 1929, and will at 
that hour be opened, for constructing and fur­
nishing, f.o.b., 22nd and Adeline Streets. Oak­
land, California, Equipment for E l Cerrito 
Rooster Plant. 

Specifications for this work may he obtained 
from the office of the District. 

TOHN H K T M B A L L . Secretary. 
Oakland. California, October 9. 1929. 

N O T I C E T O C O N T R A C T O R S 
Grading-Surfacing and Overhead 

Crossing 
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 30, 1929. 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 Highwav. as follows: 

Humboldt County, between Dean Creek and 
Fish Creek ( I -Hum- l -B) . about seven and three-
tenths (7.3) miles in length, to be surfaced with 
untreated crushed gravel or stone. 

Mendocino County, between 2 miles south of 
Arnold and the Sherwood-Laytonville Road (T-
Men-l-F. C ) . about eight and seven-tenths (8.71 
miles in length, to be surfaced with untreated 
crushed gravel or stone. 

Marin County, an overhead crossing over the 
tracks of the Northwestern Pacific Railroad near 
Grcenbrac (TV-Mrn-l-C). consisting of one 38-
foot and two 21-foot reinforced concrete girder 
spans on concrete piers and abutments with wing 
walls. 

Los Angeles Countv. (VIT-L .A-9 C). a bridge 
across San Gabriel River, on Foothill Boulevard, 
near Arusa, to be widened bv constructing eleven 
54-foot and one 31-foot reinforced concrete girder 
spans and twenty-one 18-foot timber trestle spans. 

Los Angeles and Ventura Counties, between 
Calabasas and Conejo Summit (VTI-L.A-Ven-2-
C. A. B ) . about nineteen and six-tenths (19.6) 
miles in length, to be widened with oil treated 
toek horders. 

Inyo County, between Coso Junction and Olan-
cha (TX-Tnv-23-H, T) . about twenty-one and 
three-tenths (21.3) miles in length, to be graded 
and surfaced with oil treated crushed gravel or 
stone. 

Plans mav be seen, and forms of proposal, 
bonds, contract and specifications may be ob­
tained at the said office, and they may he seen at 
the offices of the District Engineers at Los An-
peles and San Francisco, and at the office of the 
District Engineer of the district in which the 
work is si'uated. 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. I t is requested that arrangements 
for joint field inspection he 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 he 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 

D E P A R T M E N T O F P U B L I C W O R K S . 
D I V I S I O N O F H I G H W A Y S . 

C. H . P U R C E L L , State Highwav Engineer. 
Dated October 2, 1929. 

N O T I C E T O C O N T R A C T O R S 
Grading-Surfacing and Overhead 

Crossing 
Scaled 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 6, 1929, at which time they 
will he publicly opened and read, for construc­
tion in accordance with the specifications there­
for, to which special reference is made, of por­
tions of State Highway, as follows: 

Siskiyou County, between Yreka and the Klam­
ath River ( I I -Sis-3-C) , about seven (7.0) miles 
in length, to be graded and surfaced with un­
treated crushed gravel or stone. 

Marin Countv. an overhead crossing over the 
tracks of the Northwestern Pacific Railroad at 
California Park ( IV-Mrn- l -C) , consisting of one 
150-foot steel truss span on concrete piers, one 
41-foot 1 inch and one 28-foot 1 inch steel beam 
spans on steel frame bents, and approximately 
686 feet of timber trestle on pile bents and frame 
bents. 

Kern County, between five miles and seven 
miles east of Lost Hills ( V I Ker-33-C), about 
two (2)_ miles in length, to be graded and sur­
faced with bituminous macadam. 

Plans may be seen, and forms of proposal, 
lMinds, 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 An­
geles 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. 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. 

D E P A R T M E N T OF P U B L I C W O R K S . 
D I V I S I O N O F H I G H W A Y S . 

C. H . P U R C E L L , State Highway Engineer. 
Dated October 9, 1929. 

N O T I C E T O C O N T R A C T O R S 
S T A T E O F C A L I F O R N I A . D E P A R T M E N T 

O F P U B L I C W O R K S 
D I V I S I O N O F H I C H W A V S 

Paving, and Surfacing 
Sealed proposals will be received at the office 

of the State Highway Engineer, Public Works 
Ruilding. Sacramento, California, until 2 o'clock 
p.m. on November 13, 1929. at which time they 
will he publicly opened and read, for construc­
tion in accordance with the specifications there­
for, to which special reference is made, of por­
tions of State Highway, as follows) 

Humboldt County, between Garbervillc and 
Bluff Creek ( I -Hum- l -B) , about one and two-
tenths (1.2) miles in length, to be graded and 
surfaced with untreated crushed gravel or stone. 

Orange County, between Sunset Beach and 
Newport Beach (VIT-Ora-60-A). ahotit six and 
four-tenths (6.4) miles in length, to be graded 
and paved with Portland cement concrete. 

San Bernardino County, a reinforced concrete 
slah bridge near Cajon Station (VI I I -S -Bd-31-B) . 
consisting of three 20-foot spans on concrete 

piers and abutments with wing walls, and about 
.16 mile of roadway to be graded. 

Plans may be seen, and forms of proposal, 
bonds, contract and s|>ecifications 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, Sacra­
mento, San Francisco, San Luis Obispo, Fresno, 
Los Angeles, San Bernardino and Bishop. 

A representative from the District Office will 
be available to accompany prns|>ective 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. I t is requested that arrange­
ments for joint field inspection be made as far 
in advance as |iossiblc. 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 
Engineer. The special attention of prospective 
bidders is called to the "Proposal Requirements 
and Conditions" annexed to the blank form of 
proposal, 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 
hid deemed for the best interests of the State. 

D E P A R T M E N T O F P U B L I C W O R K S , 
D I V I S I O N O F H I G H W A Y S . 

C. H . P U R C E L L . State Highway Engineer. 
Dated October 16. 1929. 

FOR S A L E 
Parsons No. 21 trencher, 
complete with 2 sets buckets 
and arranged to dig 10 ft. 
deep. Just been overhauled. 

A J A X C O N S T R U C T I O N C O . 
320 Market Street San Francisco 

Relative to Bids 
To insure maximum compe­
tition, better work, and a 
saving in dollars that can be 
applied on other work, pub­
lish your call for bids in the 

OFFICIAL BIDS 

COLUMNS 

OF 

W E S T E R N 

C O N S T R U C T I O N N E W S 

S I T U A T I O N S W A N T E D 
WANTED—Steady employment by ambitious 

voung man. age 24. I . C. S. student civil engi­
neering, two years' experience highway engi­
neering. Opportunity considered above salary. 
References. Box C. W. S., care of News. 
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Pumps, Dredging and Sand 
Jcnison Machinery Co. 
United Iron Works 

Pumps, Hydraulic 
Jenison Machinery Co. 

Pumps, Power 
Gardner-Denver Co. 
Jaeger Machine Works, The 

Pumps, Rented 
Pacific Pumping Co., Inc. 

Pumps, Road 
Bacon Co.. Edward R. 
Chain Belt Co. 
Marron, Rickard & McCone Co. 
Jaeger Machine Works, The 
Tenison Machinery Co. 
Woodin & Little 

Pumps, Sewage 
American Well Works, The 
Dorr Co., The 
Fairbanks, Morse & Co. 
Industrial & Municipal Supply Co. 

Pumps, Sewage Ejector 
Industrial & Municipal Supply Co. 
United Iron Works 

Pumps, Sludge 
Dorr Co., The 

Pumps, Water Works 
Fairbanks, Morse & Co. 
Industrial & Municipal Supply Co. 
Jenison Machinery Co. 
Pelton Water Wheel Co., The 

Rails 
Bacon Co., Edward R. 
Claussen & Co.. C. 0. 
United Commercial Co. 

Reinforcing Bars 
Pacific Coast Steel Co. 
Soule" Steel Co. 

Reinforcing Wire Fabric 
Souie Steel Co. 

Reservoirs, Steel 
Chicago Bridge & iron Works 
Western Pipe St Steel Company 

Riveting Machines 
Ingcrsoll-Rand Co. 
Rix Company, Inc., The 

Road Finishers 
Bacon Co., Edward R. 
French & Co., A. W. 
Jenison Machinery Co. 
Lakewood Engr. Co. 

Road Forms 
Bacon Co., Edward R. 
Harron, Rickard & McCone Co. 
Jenison Machinery Co. 
Lakewood Engr. Co. 

Road Graders and Scrapers 
Bacon Co., Edward R. 
Brown-Bevis Company 
Caterpillar Tractor Co. 

Gallon Iron Works & Mfg. Co. 
Jenison Machinery Co. 
Spears-Wells Machinery Co. 
West Coast Tractor Co. 
Young Machinery Co.,A. L . 

Road Oil 
Gilmore Oil Co. 
Standard Oil Co. 
Union Oil Co. 

Road Oil, Emulsified 
American Bitumuls Co. 

Road Rollers 
Bacon Co., Edward R. 
Rrown-Bevis Co.. The 
Galion Iron Works 1 Mfg. C. 
Hackley Equipment Co.. P. B . 
Huber Manufacturing Co. 
Jenison Machinery Co. 

Rules, Steel, Wood and 
Aluminum 

Lufkin Rule Co., The 

Saws, Portable 
Harron, Rickard & McCone Co. 
Ingcrsoll-Rand Co. 
Jenison Machinery Co. 
Young Machinery Co., A. L . 

Scarifiers 
Bacon Co., Edward R. 
Jenison Machinery Co. 
Lc Tourneau Mfg. Co. 
Spears-Wells Machinery Co. 

Scrapers (Dragline, Fresno, 
Wheeled) 

Bacon Co., Edward R. 
Galion Iron Works & Mfg. C. 
Harron, Rickard & McCone Co. 
Jenison Machinery Co. 
Killcfcr Manufacturing Co. 
Le Clair, S. D. 
Sauerman Bros., Inc. 

Screens, Sand and Gravel 
Bacon Co.. Edward R. 
Bodinson Manufacturing Co. 
Harron, Rickard & McCone Co. 
Jenison Machinery Co. 
Link-Belt Meese & Gottfried Co. 
Smith Engineering Co. 
Young Machinery Co., A. L . 

Screens, Sewage 
Dorr Co., The 
Link-Belt Meese & Gottfried Co. 

Screens, Vibrating 
Harron, Rickard & McCone Co. 
Link-Belt Meese & Gottfried Co. 
Smith Engineering Co. 

Second-Hand Equipment 
Contractors Mchy. Exchange 
Excavating Equipment 

Dealers, Inc. 
Hackley Equipment Co.. P. B . 
Harron, Rickard & McCone Co. 
Neel Co.. J . S. 
Stamford Equipment Co. 

Sewage Disposal Apparatus 
Dorr Co.. The 
Industrial & Municipal Supplv Co 
Link-Belt Meese & Gottfried Co. 
Wallace & Tiernan 
Water Works Supply Co. 

Sharpeners, Rock Drill Steel 
Gardner-Denver Co. 
Ingersoll-Rand Co. 

Shovels (Electric, Gasoline, 
Steam) 

Bacon Co.. Edward R. 
Bucyrus-Erie Co. 
Garfield & Co. 
Hackley Equipment Co.. P. B . 
Harnischfeger Sales Corp. 
Harron. Rickard &• McCone Co. 
Industrial Brownhoist Corp. 
Jenison Machinery Co. 
Link-Belt Meese & Gottfried Co. 
Marion Steam Shovel Co. 
Northwest Engineering Co. 
Ohio Power Shovel Co. 
Orton Crane & Shovel Co. 
Osgood Co.. The 
Peterson Co.. O. R . 
Spears-Wells Machinery Co. 
Sneeder Machinerv Corp., The 
Thew Shovel Co., The 
Young Machy. Co., A. L . 

Shovels, Hand 
Harron. Rickard & McCone Co. 
Jenison Machinery Co. 

Sluice Gates 
California Corrugnted Culvert Co 
Water Works Supply Co. 

Spreaders, Gravel and Rock 
and Asphalt 

Bacon Co.. Edward R. 
Galion Iron Works & Mfg. Co. 
Jenison Machinery Co. 

Standpipes 
Chicago Bridge & Iron Works 
Montague Pipe & Steel Co. 
Pittsburgh-Dcs Moines Steel Co. 
Western Pipe & Steel Co. 

Steel Bands 
Pacific Coast Steel Co. 

Steel. Drill 
Gardner-Denver Co. 
Ingersoll-Rand Co. 
Leitch & Co. 
Rix Company, Inc., The 

Steel Plates 
Pacific Coast Steel Co. 

Steel Plate Construction 
Chicago Bridge & Iron Works 
Lacy Manufacturing Co. 
Montague Pipe & Steel Co. 
Pittsburgh-Des Moines Steel Co. 
Western Pipe & Steel Co. 

Steel, Structural 
Pacific Coast Steel Co. 
Western Iron Works 
Western Pipe & Steel Co. 

Street and Road Improvement 
Bonds 

Elliott-Home Co., The 
Street Sweepers, Sprinklers, 
Flushers 

Jenison Machinery Co. 
Steel Joists 

Truscon Steel Co. 
Steel Windows 

Truscon Steel Co. 
Subgraders 

Bacon Co., Edward R. 
Hlaw-Knox Co. 
Harron, Rickard & McCone Co. 
Lakewood Engineering Co. 

Tanks, Air Compressor 
Ingersoll-Rand Co. 
Lacy Manufacturing Co. 
Peerless Mchy. & Mfg. 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. R. W., Co. 
Tie Plates 

Pacific Coast Steel Co. 
Towers, Transmission 

Pacific Coast Steel Co. 
Water Works Supply Co. 

Tractors 
Allis-Chalmers Mfgs. Co. 

(Monarch Tractors Division) 
Caterpillar Tractor Co. 
Cleveland Tractor Co. 
Peterson Co.. O. R. 
West Coast Tractor Co. 

Tramways 
American Steel & Wire Co. 
Bacon Co.. Edward R. 
Lcschen & Sons Rope Co., A. 

Transmission Machinery, 
Power 

Bodinson Mfg. Co. 
Link-Belt Meese & Gottfried Co. 
United Iron Works 

Transportation, Water 
American-Hawaiian Steamship Co. 

Trench Excavators 
Cleveland Trencher Co., The 
Garfield & Co. 
Harnischfeger Sales Corp. 
Harron, Rickard St McCone Co. 
Jenison Machinery Co. 
Link-Belt Meese & Gottfried Co. 
Thew Shovel Co., The 

Truck Cranes 
Harnischfeger Sales Corp. 
Harron, Rickard & McCone Co. 
Jenison Machinery Co 
Universal Crane Co., The 

Trucks 
Fageol Motors Co. 

Tunnel Shovels 
Bucyrus-Erie Co. 
Jenison Machinery Co. 
Marion Steam Shovel Co. 

Turbines, Hydraulic 
Pelton Water Wheel Co., The 
Water Works Supply Co. 

Turntables 
Bacon Co., Edward R. 
Harron, Rickard & McCone Co. 
Jenison Machinery Co. 

Unloaders, Car and Wagon 
Bacon Co., Edward R. 
Jenison Machinery Co. 
Link-Belt Meese & Gottfried Co. 

Valves 
California Corrugated Culvert Co. 
Claussen & Co., C. G. 
Industrial & Municipal Supply Co. 
Pacific Pipe Co. 
Water Works Supply Co. 

Valves, Gate 
California Corrugated Culvert Co. 
Claussen & Co., C. G. 
Pelton Water Wheel Co.. The 
Water Works Supply Co. 

Valves, Hose Gate 
Greenberg's Sons, M. 
United Iron Works 

Valves, Hydraulic 
California Corrugated Culvert Co. 
Pelton Water Wheel Co. 
Water Works Supply Co. 

Washers, Sand and Gravel 
Jenison Machinery Co. 
Smith Engineering Co. 

Water Purification 
Industrial & Municipal Supply Co. 
Wallace & Tiernan 
Water Works Supply Co. 

Water Supply Installations 
Industrial & Municipal Supply Co. 
Wallace & Tiernan 
Water Works Supply Co. 

Water Transportation 
American-Hawaiian Steamship Co. 

Water Wheels 
Pelton Water Wheel Co., The 
United Iron Works 
Water Works Supply Co. 

Water-Works Supplies 
American Cast Iron Pipe Co. 
Industrial ft Municipal Supply Co. 
Wallace ft Tiernan 
Water Works Supply Co. 

Well Casing 
Montague Pipe & Steel Co. 

Wheelbarrows 
Harron, Rickard ft McCone Co. 
Jenison Machinery Co. 

Wire Rope 
American Steel ft Wire Co. 
Edwards Co.. E . H . 
Tenison Machinery Co. 
Lcschen ft Sons Rope Co., A. 
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A. A. Brown 
nonsuiting Engineer 

M A T S O N B U I L D I N G 

215 MARKET STREET, SAN FRANCISCO 

Abbot A. Hanks, Inc. 
Engineers and Chemists 

CONSULTING—TESTING—INSPECTING 
CON CRETE—STEEL—MATERIALS 

624 SACRAMENTO STREET 
SAN FRANCISCO 

Black & Veatch 
Consulting Engineers 

Sewerage, Sewage Disposal, Water Supply, 
Water Purification, Electric Lighting, 
Power Plants, Valuations, Special Investi­

gations and Reports. 
Los ANGELES, CALIF., 307 South Hill Street. 
NEW YORK CITY, 2S0 Park Avenue. KANSAS 

CITY, Mo., Mutual Building. 

Brandt & Simmons 
Drafting Service 

Specializing in Illustrating Engineer­
ing Reports, Maps, Charts, Graphs, 

Color Work on Photostats 
485 CALIFORNIA STREET 

SAN F R A N C I S C O 

Burns-McDonnell-Smith 
Engineering Company 

C O N S U L T I N G 

E N G I N E E R S 

Water Supply, Waterworks, Sewerage and 
Sewage Disposal, Power Plants, Valuations 

and Rate Investigations of Municipal 
Utilities 

Los ANGELES: 
W E S T E R N P A C I F I C B U I L D I N G 

KANSAS CITY , Mo.: 
I N T E R S T A T E B U I L D I N G 

A. J. Cleary 
Consulting Civil Engineer 

Water and Power Projects 
Valuations 

439 MILLS BUILDING, SAN FRANCISCO 
Phone DOuglas 0482 

H. W. Crozier 
Consulting Engineer 

58 SUTTER STREET, SAN FRANCISCO 
Cable: CRQZIENGR, SAN FRANCISCO 

Engineering Societies 
Employment Service 

Fur Employers of Chemists 
and Engineers 

57 POST STREET. SAN FRANCISCO 
Phone SUtter 1084 

Hyde Forbes 
Engineering Geologist 

Geological investigations in rc-loundatiuns 
tor dams, buildings, and engineering struc­
tures; reservoir sites and tunnels :: Under-
Uiuuud water investigations, water supply 

developments and drainage. 
HUMBOLDT HANK BUILDING 

SAN 1-KAN C I SCO 

Harold F. Gray 
Sanitary and Hydraulic Engineer 

2 5 4 0 B E N V E N U E A V E N U E 

B E R K E L E Y , C A L I F . 

Robert W. Hunt Company 
^51 Kearny Street, San Francisco 
I csting and Inspecting Engineers 

Bureau oi Inspection, Tests 
and Consultation 

Los ANGELES SEATTLE PORTLAND 
And all large manufacturing centers 

Clyde C. Kennedy 
Consulting Engineer 

Municipal Engineering and 
Public Improvements 

5 4 3 C A L L B U I L D I N G 
SAN F R A N C I S C O 

Stephen E . Kieffer 

Consulting Hydraulic Engineer 

57 POST STREET, SAN FRANCISCO 

Phone SUtter 2585 

Charles H. Lee 
Consulting Sanitary 

—and— 
Hydraulic Engineer 

58 SUTTER STREET, SAN FRANCISCO 
Phone KEarny 5670 

Leeds & Barnard 
Consulting Engineers 

I N V E S T I G A T I O N S . R E P O R T S , A P P K A I S A I . S , D E S I G N 

AND S U P E R V I S I O N O F C O N S T R U C T I O N 

CENTRAL BUILDING : : LOSANGEI.ES 

Louis F . Leurey 
Consulting Electrical Engineer 

58 SUTTER STREET, SAN FRANCISCO 
Telephone SUtter 6931 

Are you represented in this 
Directory? 

The proper medium to cover the 
Eur West 

E N G I N E E R I N G O F F I C E S 

J. B. Lippincott 
Consulting Engineer 

WATER SUPPLY :: IRRIGATION :: SEWACE 
AND SEWAGE DISPOSAL 

VALUATION AND RATE INVESTIGATIONS 
543 PETROLEUM SECURITIES BUILDING 

LOS A N G E L E S 

Charles A. Newhall 
Member: American Institute Chemical En­

gineers; American Chemical Society, 
A . A . E . ; Etc. 

Co it sit I tin [j L 'hem isi 

. . . Specializing in . . . 
Technical evidence in cases involving the 
selection and proper use of materials of con­
struction; concrete disintegration -cause and 
prevention; technical control systems for 

industrial processes. 

2705 SMITH TOWER SEATTLE, W N . 

J. R. Pennington 
Consulting Engineer 

Specialist in Underground Water, 
Surveys. Investigations 

and Development 
CARSON CITY : : : : NEVADA 

Edward G. Sheibley 
Consulting Civil Engineer 

Engineering Construction :: Indus­
trial Development : Safety 

and Sanitation 
593 MARKET STREET, SAN FRANCISCO 

Christopher Henry Snyder 
Dcsigninti and Consulting Engineer 

S T R U C T U R A L 

251 KEARNY STREET, SAN FRANCISCO 
Phone SUtter 4284 

Stevens &Koon 
Consulting Engineers 

POWER, IRRIGATION, MUNICIPAL WATER 
SUPPLY, FILTRATION, SEWERAGE, 

SEWAGE DISPOSAL. APPRAISALS 
S i ' M . i M N G BUILDING. PORTLAND, OREGON 

Waddell & Hardesty 
Consulting Engineers 

Steel and Reinforced Concrete Structures, 
Vertical Lif t and Bascule Bridges, Difficult 
Foundations. Reports, Checking of Designs, 

Advisory Services, and Appraisals 
150 BROADWAY : : NEW YORK 

A E R I A L M A P P I N G 
for Engineers by an Engineer 

George S. Young 
A E R I A L M A P P I N G — G E O L O G I C A L 

MAPPING 
579 TWENTY-KII-TH STREET, OAKLAND 

Phone OAklancl 1471 

http://LosAngei.es
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Amburscn Dam Co., Inc 42 
American Bitumuls Co — 
American Cast Iron Pipe Co 69 
American Concrete Pipe Co 10 and 11 
American-Hawaiian Steamship Co 91 
American Paulin System, Inc ~- 79 
American Surety Co -
American Steel & Wire Co - 46 
American Wel l Works, The 73 
Aquatite Co 79 
Art Concrete Works - 81 
Atkinson Construction Co 75 
Bacon Co., Edward R 27-34 
Beebe Bros - 51 
Bethlehem Steel Co 12 
Bishop-Jacobscn & Co 61 
Blaw-Knox Company .„ - — 
Bodinson Manufacturing Co 92 
Bradford Mfg. Co - 62 
Brown-Bevis Co - 81 
Brookville Locomotive Co —- — 
Buckeye Tractor Ditcher Co 43 
Bucyrus-Erie Company — 
Byron Jackson Pump Mfg. Co 14 
California Corrugated Culvert Co 63 
California Filter Co 86 
California Gunite Const. Co., Inc 81 
Caterpillar Tractor Co — 
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Chase Brass & Copper Co 67 
Chain Belt Co — 
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Chicago Bridge & Iron Works 15 
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Cleveland Trencher Co., The 28 
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Continental Motors Corp: — 
Contractors Machinery Exchange 83 
Concrete Curing, Inc 81 
De Lava l Steam Turbine Co 22 
Dinuba Steel Products Corp 28 
Dorr Co., The 37 
Drake, Sir Francis, Hotel 92 
Dresser Mfg. Co., S. R 40 
Edwards Co., E . H - 24 
Fageol Motors Co 23 
Fairbanks, Morse & Co — 
Gabon Iron Works & Mfg. Co — 
Gardner-Denver Co., The 45 
Gilmore Oi l Company 52 
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Gladding, McBean & Co 54 
Globe Indemnity Co — 
Golden-Anderson Valve Specialty Co 41 
Great Western Electro-Chemical Co 73 
Greenberg's Sons, M 18 
Grinnell Co 73 
Hackley Equipment Co., P . B 83 
Harnischfeger Sales Corp Inside Front Cover 
Harron, Rickard & McCone Co 51 
Hercules Motors Corp 26 
Hercules Powder Co 50 
Hunt Co.. R . W . — 
Industrial & Municipal Supply Co 6 
Industrial Brownhoist Corp — 
Iowa Manufacturing Co 33 
Ingersoll-Rand Co 47 
Jaeger Machine Co.. The 31 
Tenison Machinery Co — 
Kartschokc Clay Products Co 62 
Koehring Company — 
Kortick Manufacturing Co 79 
Lacy Manufacturing Co 75 
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Lakewood Engineering Co — 
Leitch & Company — 
Lcschcn & Sons Rope Co., A Inside Back Cover 
Link-Bel t Co 57 
Littleford Bros. Co — 
Lock Joint Pipe Co 17 
Lufk in Rule Co., The 75 
Madsen Iron Works 29 
Marion Steam Shovel Co 49 
McCaffrey, M. P 71 
McEverlast, Inc — 
McWane Cast Iron Pipe Co !. 9 
Mohawk Asphalt Heater Co 32 
Monarch Tractor Co 25 
Montague Pipe & Steel Co .... 69 
National Meter Co 38 
Neptune Meter Co 58 
Northern Conveyor Co 34 
Northwest Engineering Co Back Cover 
Ohio Power Shovel Co 19 
Orton Crane & Shovel Co — 
Osgood Co., The — 
Opportunity Page 83-85-87 
Owen Bucket Co 55 
Pacific Co 79 
Pacific Clay Products — 
Pacific Coast Steel Co 71 
Pacific Pipe Co 77 
Pacific Pumping Co 81 
Pacific States Cast Iron Pipe Co 9 
Payne's Bolt Works 81 
Pelton Water Wheel Co., The 16 
Peterson & Co.. O. R 25 
Pioneer Gravel Equipment Mfg^.Co — 
Pittsburgh-Des Moines Steel Co — 
Plymouth Locomotive Works 56 
Portland Cement Association — 
Professional Directory 89 
Raymond Concrete Pile Co 77 
Rensselaer Valve Co 39 
R ix Company, Inc., The 4 
Rosseter Co., J . H 81 
Sauerman Bros., Inc — 
Schramm, Inc 
Skinner Irrigation Co 81 
Smith Co.. The T . L _ 
Smith Engineering Works — 
Soule Steel Co _ 
Spears-Wells Machinery Co.. Inc 53 
Speeder Machinery Corp 
Standard Oil Company 44 
Sterling Wheelbarrow Co . 
Steel Tank & Pipe Co., The _ — 
Sullivan Machinery Co — 
Thew Shovel Co., The 
Thornson-Diggs Co _ _ 79 
Toledo Pressed Steel Co 30 
T r w c o n Steel Co 77 
Union Oil Co 48 
Untied Commercial Co.. Inc m 75 
United Concrete Pipe Co., Inc 36 
United Iron Works _ 59 
U . S. Cast Tron Pipe & Fdv. Co • _ 
Universal Crane Co., The 
Wailes Dove-Hermiston Corp 20-21 
Wallace & Tiernan Co., Inc 35 
Warren Brothers Roads Co 
Water Works Supply Co 3, 8 and 9 
Weissbaum & Co., G 79 
West Coast Tractor Co 
Western Iron Works 
Western Pipe & Steel Co , *. - 7 
Willamette-Erstcd Co 51 
Woodin & Little 
Young Machinery Co., A. L 43 
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Size Regardless 
American-Hawaiian Handling Facilities Are Equal 

to any Requirement. 

Unloading a 32-ton transformer from 
the "Alaskan," at San Francisco, just 
arrived from New York. Machinery of 
this size furnishes no great handling 
problems, and is loaded, stowed and 

unloaded with ease and facility. 

This scene shows a 2-ton crate of ma­
chinery being discharged from the 
"Missourian," also consigned to San 

Francisco from New York-

L 

American-Hawaiian vessels transport machinery, regardless of its size or 
weight, between the East and West Coasts with a maximum of promptness 
and efficiency. 

Twice a week sailings, fixed sailing dates, careful handling and on-time 
arrivals all go to constitute an attractive means of shipping construction 
machinery. 

Every shipper and receiver owes it to himself to investigate the 
economy of Water transportation 

American-Hawaiian Steamship Company 
Superior Coast-to-Coast Service. 
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T H E most complete installation of its kind ever made for 
a western construction project—for washing, screening, sep­

arating, elevating and conveying rock and gravel for Pardee 
Dam and appurtenant works. The removal of sticky clay pre­
sented a most difficult problem which was completely solved 
by Bodinson engineers, the plant delivering up to 5000 tons 
of clean aggregate in a single eight-hour day. 

R O D I N S O X F 
w ML*P M A N U F A C T U R I N G m.. i n r . ± ^ ^§LW MANUFACTURING CO., Inc. 

Labor Saving Machinery 
4401 San Bruno Avenue :: San Francisco 

Ray Building 
O A K L A N D 

335 S. San Pedro 
L O S A N G E L E S 

What a Contract! 
Bids Now Being Made by 

MOTE 

Si^efsDpaL S 
POWELL AT S U T T E R 

| S A N ^ " R A N C I S C O 

F O R C O M F O R T A B L E A N D H A P P Y G U E S T S 

Deep Carpets pave the way to the 
"sleepiest" beds on the coast. Each 
room an entrenchment of grandeur 
designed for comfort through its 
circulating Ice Water, Radio, Vita-
Glass Windows, and Servidor. 

600 Guest Rooms Distinctive Dining Rooms 
6 0 0 Baths Coffee Shop 
600 Showers Garage in Hotel Building. 

R A T E S : From $3-50 
L . W. H U C K I N S . President K E N T \V. C L A R K . M m * * 

G I V E I T A P H Y S I C A L T E S T 


