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Wyoming Highway Maintenance 

I r r i g a t i o n P r o j e c t i n U t a h 

F a c t s About Butane G a s F u e l 

Rio G r a n d e Project C o m p l e t e d 

C o o s B a y B r i d g e in O r e g o n 

Grand C o u l e e C o n c r e t i n g D a t a 

Cutting through the Mann County hills 
to make a wide, modern highway ap-
prdach to the Golden Gate Bridge. The 
contract, held by Macco Construction 

Company, involves about 1,750,000 
cu. yd. ol excavation. 
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Change, in the Building Industry as elsewhere, brings with it the 
demand for new products. 
Pacific Portland Cement Company, ever alert to changing needs, 
has kept abreast. 2 4 H O U R Cement that hardens overnight, T A N 
P L A S T I C that seals out dampness and now S E A - W A T E R Cement 
that resists salt water—all typify this progress. 
And yet, in producing these products there has been no compro­
mise with C E R T A I N T Y , the very essence of sound construction. 
For each one bears the name of G O L D E N G A T E , guarantying 
T R U E P O R T L A N D C E M E N T — with all that the name implies to 
assure unquestioned performance. 
Whatever the modern need, you'll find a cement that fits the pur­
pose under the old reliable name of " G O L D E N G A T E " . Ask your 
Building Materials Dealer. 

r GOLDEN 
G A T E 

T R U E PORTLAND 
C E M E N T 

FOR SOUND CONSTRUCTION 

PACIFIC PORTLAND CEMENT COMPANY 
S A N F R A N C I S C O 

When writing to P A C I F I C PORTLAND CBMBNT COMPANY, please mention Western Construction News 
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Designed for high speed 
portability and output! 

IN no other machine of % or V2 yd. capacity are the 
advantages of the design and construction of larger 

machines so fully incorporated as on the Northwest 
Models 15 and 18. 

Simplicity of design. 

Cast steel rotating bane — cast 
Bleed crawler base. 

High speed gears enclosed and 
running in oil. 

Cone type swinging clutches. 

Split, demountable drum lag­
gings. 

T h e patented Northwest 
cushion clutch. 

The Northwest "feather-touch"' • Northwest hook rollers adjust-
clutch control. 

• Ball or roller bearings on all 
high speed shafts. 

able for wear. 

Enc losed worm gear boom 
hoist running in oil. 

Don't buy a shovel, crane or dragline 
without getting full details. North­

wests are built in a range of 15 
sizes from 3/s yd. capacity up. 

M O D E L 
1 8 

7 a Y A R D 

C A P A C I T Y 



# Two things, among others, are very definitely necessary 
to make a good bituminous "road mix" job—first, a thor­
ough mix and second, a smooth, uniform finish to give the 
proper riding qualities. 

Any blade machine will eventually get the material mixed, 
but Adams Retread Paver will do it quicker and cheaper 
because it mixes the material four times in one trip. Where 
quick-setting bitumen is used the quick mixing of Adams 
Retread Paver is a decided advantage because it accom­
plishes the mix while the bitumen is in its most liquid state. 

As for finishing—in one round trip it lays the material 
out to proper width, depth and crown, smooth as a floor 

Mixing 3 inches of graded aggregate and cut-back asphalt. Four sets of 
mixing blades mix the materialfour times each trip. 

and ready for rolling. Edges are straight and clean-cut, re­
quiring no hand work. 

Adams Retread Paver takes the place of four motor 
graders and does the job better and cheaper. Works equally 
well with stone, slag or gravel—with tar, asphalt or road oil. 
Also a money-saver for mixing on gravel road stabilization 
work. Pulled by a tractor of 60 or more draw- ^^gjgg^^^ 
bar H. P. Ask your local Adams representative (ADAMS) 
or write for complete descriptive catalog to ^JSSEH??^ 

J . D. ADAMS COMPANY L O B uwmlJF™ I S B V I N « . S 
Western Distributors: HOWARD-COOPER CORP.. Portland, Seattle. Spokane, Twin Falls: LUND 

MACHINERY CO., Slit Lake City: NEIL B. MeGINNIS CO.. Phoenix. Arli . : McKELVY 
MACHINERY CO.. Den»er: McCHESNEY-RAND EQUIPMENT CO.. Santa Fe, N. M. 

Laying out the mixed material to proper width, depth and cross section. 
Note the straight clean-cut edges being laid to a string line. 



Ten Years Ago 
I tems f r o m the e ighth month 's 

i s sue of " W e s t e r n C o n s t r u c ­
t ion N e w s , " Ju ly , 1926. 

W i l b u r F . McClure , state engi­
neer of Cal i forn ia f rom 1912 to 
1926, died. Under his administra­
tion the first comprehensive in ­
ventory of the state's water re­
sources was made and a report 
prepared which was the prede­
cessor of the present state 
water development program be­
ing started by the Bureau of 
Reclamation. Paul Ba i ley was 
named to succeed Mr . McClure . 

• 
Plans and specifications for the 

Coolidge dam in Ar i zona had 
been about completed by the 
U . S. Indian Service under the 
direction of Ma jo r C . R . Olberg, 
and the bid call was expected. 

• 
T h e typhoid epidemic of Santa 

A n a in 1924 was reviewed by 
R. F . Goudey and conclusions 
drawn on the general problem of 
contamination in water supplies. 

• 
Design and operating perform­

ance of the Lod i , Calif . , activated 
sludge sewage disposal plant were 
reviewed in detail by Clyde F . 
Smith. • 

Design and construction of the 
Seventh Street Viaduct in Los 
Angeles were described by H . H . 
Win te r , assistant engineer of 
bridges and structures. • 

Portland was making definite 
plans for starting the B u l l R u n 
dam project and announced that 
plans would be ready for bidding 
in the fa l l . • 

Grier & Mead were starting 
work on the 18,000-foot Clarc-
mont tunnel for the Eas t Bay 
Municipal Ut i l i tv Dis t r ic t . 

• 
A n editorial in Western Con­

struction Neii's stated: " T h e ap­
palling succession of grade-cross­
ing accidents, wi th attendant loss 
of l ife, during the past month 
again focuses public attention on 
this rapidly growing hazard of 
modern l i fe . " Attent ion is still 
focused and the hazard is worse. 

• 
Contract was awarded for a 

$198,000 steel highway bridge 
over the Pend d'Oreille R ive r in 
Bonner County, Idaho, to Sam 
Boudrve of Lewis ton , Idaho. 

S U B S C R I P T I O N R A T E S 
The annual subscription rate is $2 
in the United States and foreign 
countries where extra postage is 
not required. To C a n a d a and to 
foreign countries where extra post­
age is necessary the annual rote 
it $3. Single copies 25 cents. 
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The manufacturer of thia side-mounted bullgradrr special. 
h H in equipment for a special j<il>. International supplies 
the power t l ia l makea l l work — a Diesel TracTracTor . 

Bank on International 
Industrial Power 
to Handle the Tough Jobs 

i 
International Industrial Tractor- and 
Power I rut* are 6r»t - line equipment 
on a l l kinds of projects. Here ia a 
grader powered br International Diesel. 

International Harvester's long experience as a 
manufacturer of tractors and power units is the 
m°ost reliable guide to follow when you need 
industrial power. 

To get the real lowdown on International In­
dustrial Tractors and Power Units, trust the men 
who have put this equipment through its paces. 
Then you will have a good idea of what Interna­
tional Power can do on your jobs. No matter 
how tough the work, if it's in International's 
power range you can expect the utmost in re­
sults. And, good as International performance is. 

it becomes all the better when the cost sheets 
are figured and you find out about economy. 

The International line includes TracTracTors , 
wheel tractors, and power units, with gasoline 
and Diesel engines. The power units range in 
size from 12 to over 100 h. p., and there are 
light-duty engines from V/2 to 5 h. p. Keep this 
fact in mind also—no matter where your jobs are, 
International factory-standard service is close by 
to keep this equipment on the job. For detailed 
information, call on the nearby Company-owned 
branch or authorized industrial dealer. 

INTERNATIONAL H A R V E S T E R C O M P A N Y 
(INCORPORATED) 

6 0 6 So. Michigan Avenue Chicago, Illinois 

INTERNATIONAL HARVESTER 
IntematlotuU Industrial Tractors and rower Unite are distributed by i . D . Adams Co. . Los A n * el MI and San Francisco; O. S. Stapler Co. , Phoenix: 
Konstudt Hardware & Machinery Co. , Tucson; H . W. Moore Equipment Co.. Denver; Howard-Cooper Corp., Portland, Seattle, Spokane; The L a n * Co. . 

Salt L a k e City; Motor Equipment Co., Albuquerque; ( dell Machinery Co., Boise, 
international Harvester branches at Man Francisco, Los Armeies. Portland. Seattle. Spokane, and Salt Lake City. 
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VERY NIGHT MILLIONS OF 
TORISTS NEED THE SAFETY OF 

CONCRETE 
VA R I O U S authorities agree that the 

death rate per automobile accident 
is m u c h greater after dark than dur ing 
daylight hours. 
A t the recent meeting of the Amer ican 
Association of State H i g h w a y Off ic ia ls , 
an authoritative speaker pointed out this 
fundamental fact: A light-colored matte sur­
faced pavement offers best visibility and there­
fore greatest safety by night. 
Concrete meets that requirement per­
fectly. I ts light gray matte surface re­
flects more light; brings obstacles and 
pedestrians into relief: makes passing 
safer. I ts sharply defined edge helps 
motorists stay on the road. 

Concrete conforms to the standards for 
safe pavements set up by the I l lumina t ­
ing Engineering Society in 1934. I n the 
proceedings of the 13th annua l meeting 
of the H i g h w a y Research Board it is 

PORTLAND CEMENT ASSOCIATION, 

stated that the reflection factor for portland 
cement concrete is many times higher 
than that of dark colored pavements. 
T h a t ' s only a part of concrete's story. I n 
addition, it is skid-resistant, wet or dry 
. . . i t saves motorists money by reducing 
gas, tire and repair bills . . . i t costs less 
than other pavements of equal load-
bearing capacity . . . and no other pave­
ment even approaches its economy of 
surface maintenance. 
Economics, design and construction of 
concrete pavements are summarized i n 
our Concrete Pavement L i b r a r y . L e t us 
send you any or a l l of the booklets— 

(1) "Rational Planning of a Public High­
way Program"; ( 2 ) "Concrete Road Design 
Simplified and Correlated with Traffic"; 
(3) "Short Count Traffic Surveys"; (4) 
"What Old Concrete Roads Tell Us"; 
(5) "Concrete Pavement Manual." 

Dept. 17-:i. Hli i W. Kirth St.. l-os Angelex. California 
IN-pt. tij-t, B64 Market St.. San Krancinro. California 

When writing to P O R T E N D C K M K N T A S S O C I A T I O N , please mention Western Construction News 
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IT TAKES PONTOONS TO 
S T A R T A N E X P O S I T I O N 

f< OLDEN GATE INTERNATIONAL EXPOSITION AND PAGEANT 
^ OF T H E PACIFIC—SAN FRANCISCO BAY—1939. World Expo­
sitions require a lot of foundations. Financial. Community. Untiring 
devotion by civic leaders and business men. At the bottom of all is the 
actual physical foundation for the builders. Dredging is the first and 
current operation at Yerba Bucna Shoals. This company, as the above 
picture shows, manufactured the pontoons to carry dredge pipe at the 
Exposition site. Made for the U. S. Engineers Office, we furnished twenty 
pontoons, each consisting of two 48" dia. x 23' 9J4" tanks made of ^4" 
plate. The tanks are joined together by wooden beams and planking 
to form a platform on which are mounted wooden saddles to carry 
dredge pipe. 

WESTERN PIPE & STEEL COMPANY 
O F C A L I F O R N I A 

LOS ANGELES SAN FRANCISCO FRESNO BAKERSFIELD PHOENIX 

When writing to W E S T E R N P I I - K & S T B E L C O M P A N T . please mention Western Construction Xews 
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* , 0 9 650 H o - 1 / 

W h a t counts most in hauling equipment is the con­
tinual high average of job and yearly performance 
that moves greater yardage with more profit in the 
long run. These ruggedly built Troc-Truks have proved 
their merit and versatility in all kinds of weather and 
variety of work condit ions—including the building 
of r e s e r v o i r s — l e v e e s — c a n a l s — d a m embankments 
and road construction. In economy features and 
dependable results, these enduring performers have 
satisfied this descriminating b u y e r — T h e G e o . W. 
Condon C o . — t o the extent that fleet after fleet has 
been a d d e d since the initial purchase was made. 

• f j e t e is a n o t / t a t f i n e e x a m p l e 

o f " T t a c - T t u k s u s t a i n e d j a e t -

otmance a n d lasting endurance t 

" Icri 

Today Geo. W. Condon Company 

ope ra te s 4 4 T R A C - T R U K S 

TMI PtONIIR 

When writing to Et'CLio ROAD M A C H I N E R Y C O . , please mention Western Construction A'etta 



10 W E S T E R N CONSTRUCTION N E W S J U L Y , 1936 

E L E C T R I C B L A S T I N G C A P S 
reach the high point of safety and convenience 
in the A T L A S ACCORDION F O L D 

A c * * * 

H a n d y to ca r ry ! E a s y to open! E a s y to prime! T i n - pictures tell 
ttir Story of At las Accordion Eold packaging . . . the use of wh ich is 
rapidly becoming standard practise. 

T h e utmost safety is provided b\ folding the wires accordion-wise to 
Cushion tin* cap at ends and sides ;md protect the detonator f rom 
external shock. 

Wires extend natural ly into position . . . avoiding tendency to k ink or 
snar l . It ta simple to straighten out the cap end for p r iming without 
disturbing the rest of the a<<<>rdi<«n fold. 

T h e At las Accordion Fo ld means greater safety and convenience for 
every man who uses electric firing. Y e t there's no extra charge to 
you for E l e c t r i c B la s t i ng C a p s in A t l a s Accordion F o l d packaging. 

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

Seattle, Wash. Portland, Ore. 
Spokane, Wash. 

Everything f o r Blasting 

S a n F r a n c i s c o , C a l i f o r n i a 
Cubic Address—Atpowco 

Wilmington, Del. 

A T L A S 
E X P L O S I V E S ^HSSf* 

Los Angeles, Calif. Salt Lake City, Utah 
Butte, Mont. 

Other Offices: 
Allentown, Pa. 
Boston, Mass. 
Denver, Colo. 
Houghton, Mich. 
Joplin, Mo. 
Kansas City, Mo. 
Knoxville, Term. 
Memphis, Tenn. 
New Orleans, La. 

New York, N. Y . 
Philadelphia. Pa. 
Picher. Okla. 
Pittsburg, Kansas 
Pittsburgh, Pa. 
St. Louis, Mo. 
Tamaqua, Pa. 
Wilkes-Barre, Pa. 
Wilmington, Del. 

When writing to A T L A S POWDER C O M P A N Y , please mention Western Construction News 
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TRITON HAS 

LUBRICATING Lift 

Reduces Operating Costs 

. . .PROPANE - SOLVENT 
R E F I N E D 

TR I T O N has longer lubricating 
life because it has higher re­

sistance to s ludg ing and carbon 
formation. I t is entirely free f rom 
l o w - g r a d e , unstable materials. 
Tr i ton is 100% P U R E paraffin-
base, made by Union 's Propane 
Solvent re f in ing process. Fleet 
records show that it reduces motor 
wear, lengthens the time between 
repairs and overhauls — cuts oper­
ating costs. 

T r y Tr i ton next time you pur­
chase motor oi l . 

C H E C K LIST 
O F U N I O N P R O D U C T S : 
V Triton Motor Oi l 
V 76 Gasoline 
V Red Line Diesel Engine Oi l 
V Red Line Chassis Lubricant 
V Red Line E . P. Gear Lubricant 
V Translubo 
V Red Line Water Pump Grease 
V Red Line Universal Joint Lubricant 
V Red Line Wheel Bearing Lubricant 
y/ Yuba Compound 

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

M 

1 0 0 % P U R E P A R A F F I N - B A S E 
When writing to U N I O N O I L C O M P A N Y , please mention Western Construction News 
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The C l e v e l a n d DU G 
In Adaptability to all sorts of drilling positions 
and conditions. Any angle—any direction. 
Wheels swivel. 
In Convenience of Operation. Eas i ly and 
quiekly ehanged from one position to another 
—Throttle and blowing controls conveniently 

located, and always in the same place. 
Continuous air feed — easy to change 
steels. 
In Drilling Speed. 800 to 1,000 feet of 
holes per day per machine commonly 
reported. 
In Blowing Power. Blows with that sud­
den "Blast" that eleans out all the dirt. 

In Portability. Readily towed behind a light 
truck or automobile. Standard road gauge, 
hut can he set to 16" narrower for close 
places. 

In Economy. Requires less air. Repairs less 
than any other make of drilling rig. 
In Originality. First to use pneumatic tires. 
First to use the frame as an air receiver. First 
to use long air feed. First to be able to drill 
at any angle. 

Bulletin 111 tells the story. If you have rock to 
remove, write us your problem. We can help. 

Western Distributors 

Western Branches 
2U01 Santa Fe Ave., Los Angeles 

M i l Texas St. , E l Paso 
41 East Broadway, Butte 

501 Om.ly B i d e , Suit Lake City 

Smith Booth Usher Company 
Los Anseles 

Edward B . Bacon Company 
Han Francisco 

Howard Cooper Corporation 
Portland Seattle Spokane 

Twin Falls 
Wortham Machinery Co. 

Cheyenne. Wyo. 

H. W. Moore Equipment Co. 
Denver, Colo. 

Arizona Tractor £ Equipment Co. 
Phoenix, Ariz. 

Gated Engineering Works Co. 
Helena, Mont. 

Connelly Machinery Co. 
Billings, Mont. 

T H E C L E V E L A N D R O C K D R I L L C O M P A N Y 
3734 East 78th Street C l e v e l a n d , Ohio, U . S. A. 

Cable Address: " R O C K D R I L L " 

L E A D E R S I N D R I L L I N G E Q U I P M E N T 
When writing to T H E C L E V E L A N D R O C K D K I L L C O M P A N Y , please mention Western Construction News 
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" C a t e r p i l l a r " T r a c t o r s a l e s a r e g r e a t e r t h a n t h e 

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

m a n u f a c t u r e r s . T h e e x p e r i e n c e o f t h e t e n s o f 

t h o u s a n d s o f o w n e r s p r o v e s " C a t e r p i l l a r " S e r v i c e 

i s a l s o f i r s t . 

HERE'S WHY "CATERPILLAR" SERVICE IS FIRST 
I D i s t r i b u t o r s e m p l o y o n l y f a c t o r y - t r a i n e d 

s e r v i c e m e n s u b j e c t t o i n s t a n t c a l l — k e p t u p t o 

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

2 D i s t r i b u t o r s a r e l o c a t e d w i t h i n f o u r h o u r s o f 

9 5 % o f a l l " C a t e r p i l l a r " o w n e r s i n t h e U n i t e d 

S t a t e s . 

3 D i s t r i b u t o r s 7 s h o p s a r e e q u i p p e d w i t h h i g h ­

s p e e d t o o l e q u i p m e n t d e s i g n e d a n d b u i l t b y 

" C a t e r p i l l a r " f o r q u a l i t y w o r k a t l o w c o s t . 

4 D i s t r i b u t o r s c a r r y c o m p l e t e s t o c k s o f l o w -

p r i c e d g e n u i n e " C a t e r p i l l a r " p a r t s f o r t h e 

o l d e s t a s w e l l a s t h e n e w e s t m o d e l s . 

5 D i s t r i b u t o r s s h i p 9 0 % o f a l l p a r t s o r d e r s w i t h i n 

2 4 h o u r s . 

T h i s c o m p l e t e s e r v i c e i s d e s i g n e d t o k e e p e v e r y 

" C a t e r p i l l a r " T r a c t o r w o r k i n g — t h a t ' s w h y 

e v e r y S H O W - D O W N s h o w s " C a t e r p i l l a r " f i r s t . 

C a t e r p i l l a r T r a c t o r C o . , P e o r i a , I I I . , U . S . A . 



• T ^ l ****** C O 

h * n k y o u . . 
Guilders r> * r> 

P l e r S o i » * I L L STEEL. 

S i x C O M P A N I E S \uc 
B t l L D E R S OF B O I X D K K D.VM 

155 Sansome S t r e e t , 
Saa Tranclsco, California. 

kpril 13, 1936 

C r u c i b l e S t e e l Company o f America 
2635 Walnut S t r e e t 
Denver, Colorado 

At tent iont Mr. A . E . Pe rk ins 

Gentlenen: 

The completion o f Boulder Dam on February 29, 1936, i s a 
• i l e a t o n e of great s i g n i f i c a n c e to S i x Companies I n c . and to the men 
of the s e v e r a l o rganiza t ions tha t have taken par t i n t h i s achievement. 

The f i v e - y e a r per iod of b u i l d i n g t h i s i n t e r e s t i n g p r o j e c t 
has been one o f unusual cooperat ion between engineers , c o n t r a c t o r s , 
manufacturers and s u p p l i e r s . The sp lendid and outstanding support 
of a l l who had pa r t i n the cons t ruc t ion has had much to do w i t h the 
r e s u l t s e v e n t u a l l y accomplished. 

We take t h i s opportuni ty to thank you f o r the h igh standard 
and cha rac te r o f s e r v i c e tha t y o u , your associates and company have 
given u s . . . . . -r 

maw*** 
i*"*0 is a token of apprec ia t ion we are sending you an scknomledg-. 
ment of the pa r t you have taken i n the b u i l d i n g o f Boulder Dam. 

„ , i M i U B I W I I I f l T — ^ 

S I X COMPANIES INC 

/ 

W. E . Waste 

" 0 / C r t t f f C Q 

***** Con at'-ucti. 
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AN APPRECIATION 
OF 

SERVICE ACHIEVEMENT 
TO 

CRUCIBLE STEEL COMPANYof AMERICA 
IN RECOGNITION OF ITS CO-OPERATIVE 
CONTRIBUTION TO THE CONSTRUCTION 
OF B O U L D E R D A M — 1931 T O 1935 

I N T H E S U P P L Y OF 

DRILL STEEL 
PRESENTED BY 

SIX COMPANIES INC. 
o 

BECHTE L-KAISER-W ARR EN COMPANY Mac DONALD & KAHN COMPANY, Ltd. 
THE UTAH CONSTRUCTION COMPANY MORRISON-KNUDSEN COMPANY, Inc. 

J . F. SHEA CO., Inc. 
PACIFIC BRIDGE COMPANY 

COMPANY OF AMERICA 
When wiitiny to C K I CIBI.K S T E E L C O M P A N Y , please mention Western Constinction A'ctcs 
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Big, rugged, powerful, the 55-B is an up-to-
date, 1936 model, field tested and proved, 
ready to move in on your job and deliver 
high-speed, modern performance. The easily-
controlled, thoroughly dependable 55-B han-
dies with a new kind of precision that will 
give you extra yardage and extra profits on 
every job. Write today for the 55-B bulletin. 

A tough fob of digging, notch­
ing the road in^p .this western 
q u a r r y . P o w d e r w a s u s e d 
sparingly in order to save the 
solidity of banks and roadbed. A 

E X C A V A T I N G , D R I L L I N G , A N D M A T E R I A L - H A N D L I N G E Q U I P M E N T . . . . S O U T H M I L W A U K E E , W I S C O N S I N 
S A N F R A N C I S C O : B U C Y R U S - E R I E C O . , 989 Folsom St.; P O R T L A N D : C L Y D E E O U I P M E N T C O . , 17th and Thurman S+s.; L O S A N G E L E S -

C R O O K C O M P A N Y . 2900 Santa Fa A v e . : S E A T T L E : C L Y D E E O U I P M E N T C O . , 3410 First Ave. , South; P H O E N I X : A R I Z O N A T R A C T O R & 
E O U I P M E N T C O . , 19 W . Jefferson; B O I S E : I N T E R - M O U N T A I N E O U I P M E N T C O . , Broadway at Myrtle. 

When writing to B L C Y R U S - E R I K C O M P A N Y , please mention Western Construction New.* 
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36 o f t h e 5 0 l e a d i n g p a p e r 
m a n u f a c t u r e r s . 

50% o f A m e r i c a ' s m i l l s . 

81% o f t h e l e a d i n g m a ­
c h i n e r y b u i l d e r s . 

76% o f t h e f o r e m o s t i n ­
d u s t r i a l c o m p a n i e s . 

81% o f t h e l e a d i n g a u t o ­
m o b i l e a n d t r u c k m a n u f a c ­

t u r e r s . 

69% o f t h e l e a d i n g a u t o ­
m o t i v e a c c e s s o r y m a n u f a c ­

t u r e r s . 
74% o f t h e l e a d i n g t i r e 

a n d r u b b e r m a n u f a c t u r e r s . 

66% o f t h e l e a d i n g i r o n 
a n d s tee l f a b r i c a t o r s . 

62% o f t h e l e a d i n g i r o n 
m i n e s , s m e l t e r s a n d r o l l i n g 
O V E R m i l l s . 

50% o f t h e s t e a m t u r b i n e s . 
O V E R 

50% o f t h e r e c i p r o c a t i n g 
O V E R s t e a m e n g i n e s . 

100 l e a d i n g r a i l r o a d s . 

11% o f t h e W o r l d ' s l a r g e s t 
m a n u f a c t u r e r s . 

65% o f t h e W o r l d ' s D i e s e l -
d r i v e n s h i p s . 

T h e l a r g e s t c o m p a n y i n e a c h 
o f t h e 2 6 leading American 

Industries. 

I — i i ! > 

GARGOYLE 
INDUSTRIAL LUBRICANTS 

A R E C H O I C E 

O F AMERICAN INDUSTRY 

Sold Exclusively on the Pacific Coast By 

GENERAL PETROLEUM CORPORATION 
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n i Si i .-, f shoes" are MMMPH and are easily at-
tached to protect against damage from crawler 

hard sur-treads. the Bantam Weight can travel 
faced roads,soft roads,over bridges; most anywhere. 

T J E R E ' S a n excavator made for m a i n t e n a n c e jobs. F i v e minutes w i l l see it on a 

trailer a n d off to travel safely over secondary roads a n d smal l bridges. T h e 

B a n t a m Weight's built l ike a s treamlined t r a i n — h i g h tensile alloy steels give it greater 

strength w i t h far lower weight. A l l welded construct ion has s impl i f ied design, reduced 

inertia-losses, provided a digging cyc le that's 'most as fast as a m a n c a n swing a scoop 

shovel . For a h u n d r e d h ighway jobs, the B a n t a m Weight's an ideal tool . . . so fast i n 

getting to a job that it s h r i n k s a county by miles . . . so fast i n getting through a job that it 

means higher production per day's w o r k . A n d at a pr ice that's easy to fit into budgets. 

Send for i n f o r m a t i o n today. 

H A R N I S C H F E G E R C O R P O R A T I O N 
4490 W. N A T I O N A L A V E . Established 1884 M I L W A U K E E , WIS. 

Warehouses and Service Stations: HARNISCHFEGER CORPORATION, 82 Beale St., San Francisco! R. M. Taylor 
WESTERN LOGGERS MACHINERY CO., W2 S. W. Fourth Avenue, Portland, Oregon 

S E A T T L E D A L L A S L O S A N G E L E S SAN F R A N C I S C O 

When writing to HARNIBCHTKOBR CORPORATION, please mention Western Construction News 
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HAULS 6 0 0 TONS DAILY 

„hest hauling j ° b s 

World'* toughest n , ^ 

7r«f£ 6ev»g loaded at mine of Industrial Coal and Iron Co. in Southern Ohio 

COAL MINE TRUCK CARRIES 31-TON LOADS 
NEVER TOUCHES PAVEMENT-T IRES TAKE IT 
Six hundred tons of coal 
hauled is just a day's work 
for one of these big trucks. 
Five such semi-trailer units 
are constantly on the go. 
They're loaded in a hurry 
by big, powerful electric 
shovels. T h e n , after leaving 
the s t r i p p i n g operat ion , 
they drive through mud 
and water—over stones. 
T h e y never see a paved 
road. A n d the gross load 
is over 31 tons. W h a t a 
job for tires! 

Tires Triple Protected 
Y e t T r i p l e Protected Silver-
t o w n s t a k e the t r u c k s 
through with never a let­
down. N o t one s idewal l 
break is chalked up against 

t h e m i n o v e r a y e a r ! 

It's that k ind of service that 
l eads t r u c k e r s to choose 
T r i p l e Pro tec t ed S i lver -
towns for the ir toughest 
hauling jobs. A n d i f they 
stand up under the brutal, 
grinding service of a strip 
mine, they'll save money 
on your trucks, too. 

Here's the secret of Good­
r i c h p e r f o r m a n c e . E v e r y 
Silvertown is built with a 
new invention in the side-
wall . T h i s development— 
T r i p l e P r o t e c t i o n — p r o ­
vides a 3-way safeguard 
against sidewall breaks — 
the cause of 80% of prema­
ture fa i lures ! W h e n y o u 
get this protection, you've 

gone a long way toward 
ge t t ing tire costs d o w n 
to bed rock. Don't take 

chances. Insist on T r i p l e 
Protection when you buy. 
It costs you nothing extra. 

H O W T R I P L E P R O T E C T I O N W O R K S 

1 PLYFLEX—a new, tough, sturdy 
rubber material with greater 

resistance to stretch. A layer of 
Plyflex in the sidewall prevents 
ply separation—distributes stresses 
—checks local weakness. 

2 PLY-LOCK—the new Goodrich 
way of Ucking the plies about 

the bead. Anchoring them in 
place. Positive protection against 

the short plies tearing loose 
above the bead. 

3 100% FULL-FLOATING CORD 
—Each cord is surrounded by 

rubber. With ordinary cross-
woven fabric, when the cords 
touch each other, they r u b -
get hot—break. In Silvertowns, 
there are no cross cords. No 
friction. 

Goodrich Xi^Silvertowns 
© 1036. The B. F. Goodrich Co.. Akron.Ohio. 

S P E C I F Y T H E S E N E W S I L V E R T O W N T I R E S F O R T R U C K S A N D B U S E S 

When writing to T H E B . F . GOODRICH CO.. please mention Western Construction News 
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MOTORS 

Light loads, medium loads, heavy loads 
—whatever your hauling needs may be, 
there's a G M C to fit and to challenge 
the field. 

T a k e the medium duty range, for ex­
ample. For 3 to 5 ton loads, there is an 
array of G M C s whose popularity is 
proved by registration figures alone. 
These big, rugged trucks have, first of 
all , the advanced streamlined styling 
that buyers have been quick to value. 
Powerful valve-in-head engines with 
their many quality features of design as­
sure the performance and economy that 

are reflected in more trips, more work, 
greater profits. I n fact, everything about 
these modern G M C s "shouts" engi­
neered -for-the-job design and con« 
struction. 
T h e n , too, the new all-steel "helmet-
top" cabs, available for these and other 
trucks in the G M C l ine , match the 
chassis themselves in features that con­
tribute to advanced styling, comfort, 
convenience and long life. 
Words fall far short of doing full \us-
tice to the greatGMC line. Inspection, 
comparison and test will prove far more. 

GMC PR\CES START AT ' 4 2 5 
FOR THE i/2-TON CHASSIS, F.O.B. PONTIAC 



Water power . . . out of control ... 
can be one of the most destructive 
forces known to man. Homes, prop­
erty, human life — all are swept away 
with fiendish abandon. But under 
control . . . MMM power brings the 
cheery comfort of heat and light to 
millions. CONTROL MAKES T H E 
DIFFERENCE. 
(Right) Control makes a difference 
in tractors, too. Note the absolute 
freedom of slippage, as shown by 
tracks in the sand—the result of 
BALANCE. This Model "K-O" and 
bulldozer keep fine, shifting sand 
from blowing back into California's 
All-American Canal. 

ELIMINATES THESE COSTLY 
PROFIT ROBBERS: 

High Tension Rings 

Special High Pressure 
Bearings 

Heat Reservoirs In Com­
bustion Chamber 

Special Lubricating Oil 
A L U S * C H A L M E R S 

T R A C T O R D I V I S I O N — M I L W A U K E E . U . S . A . m ^ 

_ 



LoM&Q0kt'%3*uJ&rri P E R M I T S P R O P E R B A L A N C E 
' B E T W E E N P O W E R AND W E I G H T 

A L L I S - C H A L M E R S O i l T r a c t o r s a r e " t r a i n e d d o w n " to fighting w e i g h t . L i g h t - f o o t e d . . . 
r e s p o n s i v e . . . q u i c k - a c t i n g — a p l e a s u r e to o p e r a t e , a r e v e l a t i o n i n p e r f o r m a n c e . T h e 

e x c l u s i v e Controlled Ignition p r i n c i p l e d o e s a w a y w i t h t h e e x t r a d e a d w e i g h t w h i c h c u t s 
d o w n s p e e d , w a s t e s p o w e r , a n d s l o w s u p p r o d u c t i o n . S u c h f a m i l i a r p e n a l t i e s o f h i g h c o m ­
p r e s s i o n i g n i t i o n as h e a v y , u n b a l a n c e d p a r t s , s p e c i a l h e a v y c o n s t r u c t i o n a n d a u x i l i a r y star t ­
i n g d e v i c e s a r e n o l o n g e r n e c e s s a r y . O n c e a g a i n A l l i s - C h a l m e r s l e a d s t h e w a y — t h i s t i m e 
to g ive y o u m a x i m u m e c o n o m y o n D i e s e l f u e l o i l , c o m b i n e d w i t h s i m p l i c i t y , s m o o t h n e s s , 
b e t t e r b a l a n c e , g r e a t e r f l ex ib i l i t y , e a s i e r s e r v i c i n g , i n s t a n t s t a r t i n g , l o w e r first c o s t . B r a n c h 
h o u s e a n d d e a l e r s e r v i c e e v e r y w h e r e . A s k t h e A - C d e a l e r . 

I 

r>4 

Oliei 

CONTROLLED IGNITION OIL ENGINES-
INCLUDING FUEL PUMPS and INJECTORS 
-ARE OF ALLIS-CHALMERS OWN DESIGN 

CONTROLLED Instant STARTING 
Easy starting, regardless of weather. Crank 
or self-starter. No auxiliary starting motor. 

CONTROLLED INJECTION OF FUEL 
Diesel fuel oil is sprayed (not squirted) 
into the combustion chamber at 60° before 
top dead center. Fuel pump of A-C design 
. . . measures charge of fuel accurately, 
regardless of load or throttle setting. Sim­
plest, easiest to service fuel pump built. 
Controlled pressure in fuel lines — no 
hammer-like blows from pressure changes. 

CONTROLLED AIR-FUEL RATIO 
Specially designed injection system main­
tains proper ratio for efficient combustion 
at A L L engine speeds. No excess of air at 
idle speeds to lower exhaust temperatures 
at the expense of power. 

CONTROLLED IGNITION 
Controlled spark ignition at exactly the 
proper point for complete, efficient com­
bustion. No chance of power-wasting pre-
ignition. High compression pressures with 
the resulting destructive forces are elimi­
nated. No need of special rings, or heavy, 
unbalanced parts. No split-hair tolerances. 

O I L T R A C T O R S 
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M I S S I S S I P P I - I L L I N O I S RIVER 
L O C K S A N D D A M S 

O n 22 of the contracts, 

F u l l e r - K i n y o n Pumps, 

stationary or portable, have 

been used by contractors 

for transporting bulk cement-on these 

large projects, with the certainty of more 

to follow as future contracts are awarded. 

Further proof of the continued trend 

toward the use of Fuller-Kinyon Convey­

ing Systems is conclusively demonstrated 

by their adoption and use on these 

gigantic operations. 

F U L L E R C O M P A N Y 
C A T A S A U Q U A , P A . 

Chicago: 1118 Marquette Bldg. 

San Francisco: 320-321 Chancery Bldg. 

FULLER-KINYON, F L U X O , A N D A I R V E Y O R C O N V E Y I N G SYSTEMS • • • R O T A R Y FEEDERS A N D DISCHARGE G A T E S 

R O T A R Y A I R C O M P R E S S O R S A N D V A C U U M P U M P S • • A U T O M A T I C B A T C H W E I G H E R S • • • BIN S I G N A L S 

When writinu to F U L L E R COMPANY, please mention Western Construction A'ews 
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A study in wire rope service . . • 

CONSISTENCY 
ROPES 

A 

1 2 3 4 5 a * 7 8 9 1 0 11 1 2 13 1 4 1 5 16 17 1 8 

TR U- LA Y PREFORMED R OPES NON-PREFORMED ROPES 
# Here is a graph that visualizes the con­
sistency of T R U - L A Y Preformed Wire Rope 
service. • The chart was taken from records 
of a large mid-western coal mine covering 
18 non-preformed w i r e ropes and 10 
T R U - L A Y Preformed wire ropes. A l l ropes 
worked under identical operating condi­
tions; were the same size, construction, lay 
and grade. • The ten T R U - L A Y Preformed 
ropes gave an average s e rv i ce of fa r 
greater than the 18 non-preformed ropes. 

A M E R I C A N C A B L E C O M P A N Y , I n c . , W I L K E S - B A R R E , P A . 
An Associate Company of the American Chain Company, Inc. 

In Business for Your Safety 
San Francisco: 6 3 0 Third St. Los Angelea: 8 4 1 Petroleum Securities Bldg. Tacoma: 2 3 1 2 Eaat " E " St. 

D I S T R I B U T O R S 

T R U - L A Y Wire Rope in operating service 
invariably gives increased tonnage and is 
more consistent i n its service because it is 
preformed. Preforming makes a more uni­
formly high quality rope—for practically 
every job. A n d T R U - L A Y is preferred be­
cause it is preformed by the American 
Cable Company. • Specify T R U - L A Y Pre­
formed for your next rope. Let an American 
Cable engineer help you. He has had 12 
years' experience with preformed ropes. 

E L E C T R I C S T E E L FOUNDRY CO. 
24th and York Sts.. Portland. Oregon 
E L E C T R I C S T E E L FOUNDRY CO. 
2724 First Avenue So., Seattle, Wash. 

L. A. SNOW COMPANY 
Spokane, Washington 
NATIONAL EQUIPMENT CO. 
Salt Lake City, Utah 

CROOK COMPANY 
2900 Santa Fe Ave., Loa Angeles, Calif. 
H A L L - P E R R Y MACHINERY CO. 
Butte, Montana 

T R U » L A Y < ^ * W W i r e R o p e 
- ALL AMERICAN CABLE COMPANY ROPES MADE OF IMPROVED PLOW STEEL ARE IDENTIFIED BY THE EMERALD STRAND 

When tcritinfj to A M E R I C A N C A B L E Co., I N C . , please mention Western Construction News 
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O n e of three new Cummins 

diesel-powered Osgood 

cranes just delivered to the 

United States Engineers for 

use on the Upper Ballona 

Creek job of their seventeen 

million flood control pro­

gram in Los Angeles County. 

A c c e l e r a t i o n without Vibration 

L i g h t e r in Weight 

F lex ib i l i t y and Cold Starting 

B a c k e d by Good Service 

C U M M I N S E N G I N E C O M P A N Y , 7 0 6 W I L S O N S T R E E T , C O L U M B U S , I N D I A N A 

C U M M I N S - D I E S E L S 
I N D U S T R I A L • A U T O M O T I V E • M A R I N E 

Wh€H writiny to C U M M I N S KNC.INK C O M P A N Y , please mention Western Construction News 
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R o a d 

J A E G E R 
B I T U M I N O U S 

P A V E R 

NO WEIGHT, NO TRACTION on the NEWLY LAID MATERIAL 
Because it lays smoother roads and bigger 
tonnages, to the satisfaction of every state and 
contractor who has used it, many of the 
below users have already bought their second 
Jaeger Paver: 

Albertson & Cornell Co., Tacoma, Wash. 
Arcole Asphalt Co. , Evanston, III. (Repeat) 
Bis Rock Stone & Material Co., Little Rock, Ark. 
Canadian Rock Products, Ltd., Montreal, Que . 
Carter-Halls-Aldinger Co., Ltd., Winnipeg, Man. I Repeat 1 
J . C. Compton Co. , Portland, Ore. 
Cooke Asphalt Paving Co., Detroit, Mich. 
Cumberland Contracting Co., Cumberland, Md. 
Detroit Asphalt Paving Co. , Detroit, Mich. 
Dufferin Paving & Construction Co., Ltd., Toronto, Ont. 

I Repeat I 
Essex County Highway Dept., Westport, N . Y . 
Sam E . Finley, Atlanta, G a . IRepeai) 
James Gallagher Co., Chicago, III. 

Thomas Gallo, Newark, N . J . 
Globe Construction Co., Inc., Kalamazoo, Mich. 
Lane Construction Corp., New Haven, Conn, f Repeat 1 
Louis Longhie, Torrington, Conn. 
J . C. MaGuire, Butte, Mont. 
McCree & Ulland, St. Paul, Minn. 
McGuire & Rolfe, Washington, D. C. (RepeatJ 
J . J . McHale & Sons, Pawtucket, R. I . 
Megarry Bros., St. Cloud, Minn. 
Modern Paving Co., Ltd., Montreal, Que . 
Murphy Construction Co., Morgantown, W. V a . 
Nelson River Construction Co., Ltd., Winnipeg, Man. 

(Repea t J 
George W. Orr Contracting Co., Prescott, Ariz. 
L . B. Smith, Inc., Camp Hil l , Pa. 
Standard Paving Maritime, Ltd., Sydney, N . S. 
State Road Commission, West V a . 
Storms Contracting Co., Ltd., Toronto, O n t 
Tri-State Asphalt Corp., Martins Ferry, O . 
E . C . Valentine, Frederick, M d . 
Bradford Weston, Bingham, Mass. 
Winslow & Cummings. Milford. N . H . 

Get Our New Catalog and Prices on Latest Road Building Methods and Equipment from Your Distributor Listed Here 

Carried in stock by: Smith-Booth-L sher Co., Lou Angeles, Calif.; Edward R. Baron Co., San Francisco, Calif. 
G. EL Jones Co.. Salt Lake City, Utah; H . W. Moore Equipment Co., Denver, Colo.; Neil B. McGinnis, Phoenix 
Ariz.; R. L . Harrison Co., Inc., Albuquerque, New Mexico; Westmont Tractor & Equipment Co., Missoula, Mont. 

Howard Cooper Corp., Portland, Ore., Seattle, Wash.. Spokane. Wash., and Twin Falls, Idaho. 

r. ;*5MSHK*-II^ 

BITUMINC 

PAVER— 

Precision 

Pavements 

Without Forms 

tPREADER BOXES 
' C O N C R E T E SPREADERS 

FORMS. SUBGRADERS 
C O N C R E T E MIXERS 

PUMPS 

FINISHERS 

for Concrete 

and 

Bituminous 

When wiitiny to JAKGKK M A C H I N E C O M P A N Y , please mention Western Construction S'etcs 
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West Coast 
H A R B O R 

I M P R O V E M E N T S 
feature— 

in t a M A 

VANCVUVLH 

X 

Above—100,000 gal. Horton tank at 
Long Beach. Left—View of Stockton 
harbor showing two elevated tanks. 
Other Horton lank installations indi­
cated on the map have been made at 
Seattle, Tacoma, and Vancouver, 
Washington, and at Oakland, Los An­
geles and San Pedro, California. 

STOCKTON 

OAKLAND 
H O R T O N T A N K S 
for Fire Protection! 

Ti l E advantages of having h a r b o r , dock and warehouse facilities at 
a seaboard city are wel l k n o w n . I n recent years , thousands of 

dol lars have been invested on the West Coast to provide such facil it ies 
even for cities on navigable waters a considerable distance in land . 
U n d e r such c ircumstances , it is only na tura l that adequate precau­
tions should be taken to guard against f ire losses. 

No one can accurately evaluate the damage a n d loss that comes 
when sh ipping is attracted to other channels . Insurance , of course , is 
a des irable f o r m of protection against mater ia l loss. B u t , u n f o r t u ­
nately, insurance cannot always compensate for indirect losses. 

W h a t is needed is actual phys ica l protection. T h a t is why progres­
sive h a r b o r departments everywhere insist on the instal lat ion of auto­
matic s p r i n k l e r s . M o d e r n s p r i n k l e r systems quench fires before they 
have a chance to get beyond c o n t r o l — i f the water is always available 
at the sprinkler head. 

T h e r e is never any question about water being avai lable if it is 
stored nearby in an elevated tank. T h i s source of supply is as depend­
able as the gravity wh ich causes it to flow instantly to any open 
s p r i n k l e r head. P o w e r or p u m p f a i l u r e or low pressure are hazards 
that can be forgotten when you have elevated water storage. 

\ 
\ 

\ 
\ 

\ 
\ 

\ 
\ 

LOS ANOELES 

l ^ * J 4 J V PEDRO 
v LONG BEACH 

THIS kind of protection offer* 
equal benefit* to all type* of in­
dustry. Address our nearest office 
for estimates on a tank to fit your 
requirements. 

CHICAGO B R I D G E & IRON WORKS 
San Francisco 1013 lUulto Bide. Dalian Dallas Athletic Club Bide Cleveland Rockefeller Bid*. 
L M Angeles 1414 Wm. Fox Bids. Houston 2919 Main Street New York. lfto Broadway Bid*. 
Birmingham 1500 North Fiftieth Street Tulsa Thompson Bid*. Philadelphia, 1700 Walnut Street Bid*. 
Chicago Old Colony Bids- Detroit Lafayette Bids. Boston Consolidated Can Bids. 

Plants at BIRMINGHAM, CHICAGO and G R E E N V I L L E , PA. 

When writing to C H I C A G O B R I D G E & IRON W O R K S , please mention Western Construction News 



• S E V E N T Y years before our Company was organized a cast iron water 
main was laid in the Greenwich Village section of New York City. This 
105-year old main is still in service and in excellent condition. We have 
35 years experience in perfecting and producing cast iron pipe; one of 
the finest foundry laboratories extant; and exceptional facilities for pipe 
manufacture and service. But the most important thing we have 
to offer is the native high resistance to corrosion of good gray iron. 

Super-de Lavaud Centrifugal 
Cast Iron Pipe 

V. S. Pit Cast Pipe 

U. S. Mechanical Joint Pipe 

11 S. M-Resist Cast Iron Pipe 

cast iron 
P I P E 

U. S. Threadetl Cast Iron Pipe 

U. S. Flexible Joint Pipe 

Alloy and Gray Iron Castings 

U. S. Cast Iron Culverts 

I . s. (Just Iron Roof Plates 

Cast iron an d al loy cast iron pipe centrif-
ugally or pit cant—for water works, gas, 
sewerage and drainage service as well 
as industrial uses involving corrosives. 

U . S. PIPE & F O U N D R Y C O . 
BURLINGTON, NEW JERSEY 

Fouadr iM 4Bd S«U. O M I C M throughout th« U. 3 . 
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w Orphan Annie" 
Water Meters are 
sad objects, too 
"O. A." Meters are meters orphaned by 
obsolescence, deterioration, changes, new 
models. A few years of service and after 
a futile search for new parts, you scrap 
them. 

There are no "Orphan Annies" among 
Trident or Lambert Water Meters for 
all parts of these Quality water meters are 
interchangeable—and the latest modern 
improved parts fit easily and perfectly 
into Tridents and Lamberts that have seen 
a generation of service—and will fit, 20 
or 30 years from now, into these meters 
you buy TODAY. In other words, pro­
tecting the value of your investment well-
nigh indefinitely. 

"Little Orphan Annie" 

For quality, for value, for long years of sustained accuracy and low maintenance 
cost. Trident and Lambert Water Meters—a model for every purpose. Neptune 
Meter Company (Thomson Meter Corp.), HO West 50th Street (Rockefeller Cen­
ter). /Vet© York City . . . also . . . Neptune-National Meters, Ltd., Toronto, Canada. 

and LAMBERT Water Meters 
S p l i t Case Type 

Over 6 MILLION made and sold the world over 
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W h y C A S T I R O N is the standard 

for water ir 

100.0 
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Thefallouinn tabulation - l iow. 
i h r p r r r r n l a g r of rani iron pipe 
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•yslrmn of I In- 15 liirK<-nl r i l irn 
iu I lie t lni lri l Slali'H an rrpor lr t l 

in 19.15 by I h r i r Waler 
DepartmenU. 

C I T T P E R C E N T A G E 

New York 
Chicago 
Philadelphia 
Detroit 
LosAngeles 
Cleveland 
St. Louis 
Baltimore 
Boston 
Pittsburgh 
San Francisco 
Milwaukee 
Buffalo 

Washington £XC 988 
Minneapolis ogl8 
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When Neva York City engineers uncovered thi$ 105-year-old 
rust iron voter main to rut in a mem valve, their comment wax 
"ilmt pipe look* good enough to toM another hundred w a r s . " 

IT serves longest—cost* less per §ervice year 
— costs little to maintain. Those are the 

reasons why cast iron pipe is the standard 
material used almost exclusively for the water 
distribution mains of our 15 largest cities. In 
these cities the average age of the oldest cast 
iron pipe in service is 86 years, (last iron pipe 
has by far the longest life of any material 
practicable for water mains—a fact known by 
all water works engineers, and through our 
advertising, by the public whom they serve. 

Cast iron is the standard material for water 
mains the world over. Its useful life is more 
than a century because it effectively resists 
rust. It is the one ferrous metal pipe for water 
or gas mains or sewer construction that 
will not disintegrate from rust. Available in 
diameters from 1V4 to 84 inches. 

For further information, address The Cast 
Iron Pipe Research Association,Thos. F . Wolfe, 
Research Engineer, 1013 Peoples Gas Bldg., 
Chicago, Illinois. 

CAST I K O N P I P E 
0 M E T H O D S O F E V A L U A T I N G B I D S N O W I N U S E B Y E N G I N E E R S 0 R A T E T H E U S E F U L L I F E O F C A S T I R O N F I F E A T l O O Y E A R S M E T H O D S O F E V A L U A T I N G B I D S N O W I N U S E B Y E N G I N E E R S 

r . . . . . . . . aia. 

R A T E T H E U S E F U L L I F E O F C A S T I R O N F I F E A T l O O Y E A R S 

When writing to C A S T I R O N Pirn R E S E A R C H A S S O C I A T I O N , please mention Western Construction News 
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DOES WATER LINE CORROSION WORRY YOU? 

Here's welcome 
News! 

HA V E you heard of Duroline Pipe? . . . 
steel pipe with a highly improved 

lining — D U R O L I N E — specially devel­
oped to resist the destructive action of 
waters that rust, corrode and tuberculate 
ordinary unprotected piping. 

Waterworks superintendents and en­
gineers will find in Duroline Pipe a 
happy combination of true economy and 
long, trouble-free service. For along 
with the special interior protection it 
affords, it offers the strength, long lengths, 
convenient joints and other desirable 
features of steel pipe. 

On supply, distribution and service 
lines, Duroline Pipe has demonstrated its 
ability to reduce maintenance costs — to 
eliminate interruption of service — to 
maintain desired now without expensive 
cleaning of mains as the lines grow 
older. Corrosion and tuberculation 
troubles can be dismissed from your 
mind the day you install it. 

This pipe is sold at nominal cost — 
comparable to galvanized pipe — why 
not investigate? 

N A T I O N A L 

DUROLINE 
P I P E 

"It's Lined to Endure" 

SEND FOR THIS BOOK: A comprehensive treatise on 
D U R O L I N E pipe, its manufacture, characteristics, advan­
tages, methods of application and its use for various services. 
Here is information every water supply engineer will wel­
come. Your copy is waiting. 

N A T I O N A L T U B E C O M P A N Y 
P I T T S B U R G H , P A . 

Columbia Sled Company. Sun Francinco, Pacific Coast Distributor! • United State* Steel Producta Company, New York, Expert Distributor] 

U N I T E D S T A T E S S T E E L 
When writing to N A T I O N A L T U B E C O M P A N T , please mention Western Construction News 
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Highway Maintenance 
Becomes a Major Problem 
in the Mountain States 

1 / U R I N G the past few years 
the Intermountain states have carried 
out extensive programs of highway im­
provements, based primarily on the 
public demand for dustless, surfaced 
roads at the earliest possible moment. 
These state programs, in many cases, 
have been advanced much faster than 
the best judgment of the engineers 
dictated, but were the result of popular 
demand that funds be spread out thin­
ner and thinner, to gain mileage, rather 
than used to consolidate the betterment 
on sections where the initial stage of im­
provement had been made. Foundation 
and subgrades, of necessity, have had 
inadequate treatment, drainage provi­
sions have been held to a minimum in 
this demand for mileage, and the sur­
facing has been primarily of a road-oil 
mat type using the metal available at 
the project. The fact that thousands 
of miles of this type of highway have 
given excellent service for a number 
of years is good evidence of what mod­
ern highway engineering is able to do, 
and the ability of this type of construc­
tion to fulfill its purpose. However, 
this very service has tended to hide 
from the public the knowledge of the 
problem facing the states, and aggra­
vated the insistent demand for further 
mileage. 

Today, these states are faced with the 
rapidly mounting maintenance prob­
lem. One phase of this problem is the 
necessity for the diversion of available 
funds from construction to mainten­
ance, with the corresponding decrease 
in the amount of matching-funds for 
meeting Federal aid, and the other is 
the new emphasis which will be placed 
on the study of highway maintenance 
engineering in the West. Highway en­
gineers in the Intermountain states 
will be forced to attack the mainten­
ance problem as they have not done in 
the past. Costs and methods will take 
on a new significance. With this in 
mind, we are presenting in this issue 
an article reviewing highway main­
tenance programming, methods and 
costs from the Wyoming Highway De­
partment. It contains data and infor­
mation of value to all those concerned 
with this subject. With the coopera-

J . t BALLARD, Editor 
S . E. BJORK, Northwest Editor 

H. W . PYERITZ, News Editor 

tion of other western states this sub­
ject may be further discussed in these 
pages, as the logical place where this 
distinctly regional highway problem 
can be reviewed for the benefit of the 
entire highway industry west of the 
Rockv Mountains. 

West vs. East in the Field of 
Water Works Engineering 

w y 
I O U western water works 

engineers have problems which we 
eastern engineers can hardly imagine," 
was the manner in which President 
Frank Barbour expressed the attitude 
of eastern delegates to the American 
Water Works Convention at Los An­
geles, after listening to a group of 
papers which reviewed such western 
water projects as the construction of 
the Hetch Hetchy and Los Angeles 
aqueducts. 

This constitutes an excellent indica­
tion of the regional characteristics of 
water supply engineering in the eleven 
western states. In the East the secur­
ing of an adequate quantity of water is 
not usually a serious problem, with the 
exception of a few metropolitan areas 
where population concentration neces­
sitates long distance conveyance. For 
the most part their problems consist of 
pumping and purification. In the West 
the pumping problems are the same, 
only more so, because of greater varia­
tion in elevation, refractory character­
istics of quality are equally severe, and, 
in addition, the source of supply may 
be located a hundred miles or more 
from the point of use. Thus, the west­
ern water works engineer has all the 
problems of his brother in the East, 
with the possible exception of gross 
sewage pollution, and must also face 
the entire range of engineering con­
struction problems from great storage 
dams, tunnels and all other features of 
long aqueduct building. In fact western 
water supplies problems are often con­
sidered rather well solved and the bat­
tle practically won when the project 
gets the supply to the point where the 
eastern engineer is called upon to start 
his job. 

SLOGAN: An Irrigated Acre Is 
Better than a Scorched Section 

J t l E C U R R E N C E of a serious 
Mid-West drought this summer will 
tend to emphasize the importance of 
western irrigation in the general 
scheme of national agricultural devel­
opment. The result will increase the 
desirability of agricultural land where 
there is assurance that a whim of Na­
ture will not ruin the efforts of an en­
tire year. The irrigation farmer must 
face the gamble with the law of supply 
and demand and other kindred eco­
nomic factors of uncertainty but, at 
least, he can usually produce what he 
starts out to grow. Irrigated land now-
available for new farmers, admittedly, 
is not as cheap as it was in years past, 
but its use constitutes a challenge to 
industry and scientific agriculture as 
compared to the "sow and pray" policy 
of the drought areas. Two years ago 
when the farmers from the Dakotas to 
the Texas Panhandle were being burned 
out of the dry-farming belt by the 
drought of 1934, there was a definite 
migration of farming population to­
ward the irrigated areas of the West. 
One tangible evidence of this move­
ment was the marked increase in in­
quiries and interest for land on the 
projects of the Bureau of Reclama­
tion. Another season such as is being 
predicted for 1936 will greatly acceler­
ate this movement. These potential 
irrigationists will constitute an impor­
tant factor in the growth of the West, 
not alone in creating the immediate 
need for more irrigated land but in the 
secondary demand for further indus­
trial and commercial expansion in the 
Western Empire. 

And where does the construction in­
dustry of the West fit into the picture? 
From a very narrow approach to. the 
subject there is the need for extending 
existing irrigation projects and starting 
new ones with the necessity for more 
storage dams, tunnels, conduits and 
canals. From the broader point of view, 
more permanent population means 
healthy regional growth, which will be 
reflected in the increasing need for 
highways, municipal facilities and in­
dustrial developments. These growth 
factors are evidence that the West can­
not escape an accelerating expansion 
which will be based on civil engineer­
ing and construction activity. 
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% Dirt certainly moves when this equipment goes into action! 

The Austin-Western "77" has the efficiency, strength and power that is necessary 
for present day highway work. It combines eight great features, any one of which 
would make it an outstanding buy. It is a real producer of results—at the blade. 

The Austin-Western Motor Grader handles so easily—is so adaptable that you 
will be using it on a wide variety of work. It is built to take punishment. 

Write for booklet describing the Austin'Western "77" Senior Motor Grader. 

The Austin-Western Road Machinery Co. 
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Details of Concreting Procedure 
At Grand Coulee Dam 

C< ) N C R E T E placing at Grand 
Coulee dam has settled down to a well 
regulated, highly systematized proce­
dure resembling the operations in a 
straight-line production manufacturing 
plant. The "5-ft. lift per block" is the 
unit of production and, with the second 
concrete plant in operation, the rate of 
placing will reach the astonishing fig­
ure of 1 cu. yd. of concrete every 6 sec. 
Previous articles in Western Construc­
tion News have reviewed the prepara­
tion of aggregate and the operation of 
the concrete plant (see list of articles); 
the following review goes into details 
of foundation grouting, form work, 
placing procedure, cooling system, and 
other factors of particular interest to 
engineers and construction men. 

Present operations involve placing 
about 4.500.000 cu. yd. of concrete for 
this structure being built by the Bu­
reau of Reclamation on the Columbia 
River in eastern Washington. The con-

Data on foundation grout­
ing, step-by-step review of 
concrete placing methods, 
form design, cooling sys­
tem and contraction joint 
grouting — Original and 

present contracts 
reviewed 

tract was awarded June, 1934, to the 
Mason-Walsh-Atkinson-Kier Co., and 
a review of the work to be done under 
the original contract, and the subse­
quent revision in plans appears at the 
close of this article. 

Foundation preparation 
Following the excavation of river 

overburden and the exposing of bed­
rock, the first construction operation 
consists of foundation grouting. The 

foundation and abutment rock is a fine­
grained, dense granite of excellent 
quality, with a bearing capacity of 
about 18,000 lb. per sq. in. The rock is 
somewhat seamy, a characteristic of 
the granite, and has a minor fault at 
the foot of the east abutment. Average 
bedrock of the foundation is at about 
E l . 870. Exploration diamond drill 
holes totaling 7 mi. in length have been 
drilled into the rock, and cores from 
these holes indicate the rock is of first 
quality. In some instances, holes have 
been drilled through the granite for 
40 ft. without striking a seam. Depth 
of rock underlying the dam has not 
been determined, but some holes have 
been drilled to E l . 600, and indicate a 
continuation of the same uniform qual­
ity of rock. 

As exposed, the bedrock is slightly 
irregular with small grooves and chan­
nels cut by water. Some areas of the 
exposed rock are considerably weath-
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ered, especially on the east side of the 
river, but the greater part of the foun­
dation shows only slight surface de­
terioration. From 5 to 20 ft. of the 
weathered rock is removed in prepar­
ing the foundation for concrete. E x ­
cavation for the west abutment and 
foundation out to tier 40 has involved 
removal of 300,000 cu. yd. of rock. 
Foundation rock under the upstream 
portion of the dam is being sealed with 
preliminary low-pressure grouting, fol­
lowed by final high pressure grouting. 
Four series of holes will be used, as 
shown in the accompanying drawing. 
Type " D " holes (60-ft. vertical), not 
shown on the drawing, will be used as 
auxiliary holes in areas needing addi­
tional grouting. The sequence of the 
grouting operations is as follows: 
1— Dril l " B " holes and grout under 

low pressure prior to placing foun­
dation concrete. 

2— Drill " D " holes and grout under 
low pressure where " B " holes are 
not adequate. 

3— Drill " C " holes and grout under 
intermediate pressure prior to di­
version of river over foundation. 

A—Drill " A " holes from gallery and 
grout under high pressure prior to 
completion of the dam. " A " holes 
are 150 ft. deep at 20-ft. centers. 
Deeper intermediate holes to be 

drilled and grouted later at such 
spacing and depth as determined by 
the quantity of grout acceptance. 

5—Drill drainage holes from gallery. 
Low pressure grouting is being done 

with pressures up to 250 lb. per sq. in. 
and high pressure grouting is to be 
done with pressures up to 600 lb. per 
sq. in. High pressure grouting will be 
done after most of the concrete has 
been placed, to take advantage of the 
weight of the dam in resisting the up­
lift. 

To date, about 400 " B " holes have 
been drilled and grouted. The average 
hole takes about 100 sacks of cement, 
in the form of grout. Some holes re­
fuse grout, and a few have taken over 
1.500 sacks of cement. In some cases, 
successive grouting is necessary. Vari­
ous consistencies of grout, ranging 
from l/2 part water to 1 part cement 
up to 5 parts water to 1 part cement 
are used, depending on the manner in 
which the rock receives the grout. 
Grout is pumped from a central plant 
by air operated duplex pumps. About 
SO " D " holes, with an average depth of 

H a m m e r h e a d c r a n e a n d w h l r l e y on the h i g h 
( u p s t r e a m ) t r e s t l e used to h a n d l e 4 - y d . b u c k e t s 
of concre te f r o m t r a i n * to f o r m * . H a m m e r ­
head* a r e lined m o s t l y f o r p l a c i n g b e c a u s e of 
a t a u t l oad l ine , a n d the w h l r l e y s f o r f o r m 
b u n d l i n g a n d c l e a n u p w i t h the s p e c i a l a d v a n ­
tage of u u l r k a c c e s s to a n y point In r e a c h . 
T h e s tee l t res t l e w i l l be e m b e d d e d In the d a m . 

60 ft., have been drilled and grouted on 
the west side. A n average " D " hole 
requires about 185 sacks of cement. 

In addition to the grout holes, a 
number of 36-in. diameter clay holes 
will be drilled in the foundation. Eight 
were put down in the west enclosure, 
varying in depth from 30 to 67 ft. I n 
addition to permitting direct inspection 
and tests of the foundation rock, the 
original plans called for installation of 
strain meters in these holes, but the 
idea was abandoned in the west en­
closure, because the holes were not 
properly located for this purpose. After 
inspection, the holes were filled with 
concrete. Strain meters will probably 
be installed in the holes on the east 
side. 

Concrete procedure 

The dam is being built in tiers of 
blocks, each block being built up in 
5-ft. lifts. Tiers are at right angles to 
the axis of the dam, and are 50 ft. 
wide, except in the portion of the dam 
containing the penstocks, where they 
alternate at 25 and 40-ft. widths. Blocks 
in the tiers are 50 ft. long, except those 
at the upstream and downstream faces. 
In adjacent tiers, blocks are offset 25 
ft. Tiers are numbered consecutively, 
and blocks in the tiers are designated 
alphabetically, starting with " A " in the 
upstream block. 

The manner in which each lift is pre­
pared and poured is comparable to the 
routine procedure of assembling an 
automobile in an assembly plant. The 
5-ft. lift is the unit of production, and 
the cycle of its preparation and com­
pletion involve a number of routine 
operations, each carried out by a crew 
of men working under a foreman, who 
is responsible for the completion of one 
operation. The various operations are 
done in sequence, and when a crew has 
completed its work in one form, it 
moves on to the next one. This organ­
ization creates efficiency and speed. 
Listed below, in their usual sequence, 
are the major operations that go into 
the preparation for and the placing of 
a 5-ft. lift of concrete. 

1— Bedrock is drilled and blasted. 
2— Blasted rock is hauled out and dis­

posed of either as rip rap or as 
waste. Shovels, draglines and skips 
are used to load the rock into 
trucks. 

3— Foundation rock is government in­
spected. 

A—Low-pressure grouting is com­
pleted. 

5— Remaining fragments of loose rock 
are barred out, and the rock is 
given general cleaning. 

6— Government engineers establish 
block layout points. 

7— Carpenters build first forms in the 
field to fit bedrock. 

8— Heavy metal grout stop is fastened 
and welded together on the side 
of form approximately 1 ft. above 
bedrock. Vertical grout stop is in­
stalled. 

9— Grout pipe and fittings are in­
stalled in the form. 

10—Any additional items (required in 
some bedrock forms) such as risers 
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from high pressure grout holes and 
drainage holes are installed. 

11— Rock is sand blasted, washed and 
given final cleanup for concrete. 
Waste is loaded into skips and 
placed in dump cars on trestles by 
whirleys. 

12— All items of government issue are 
invoiced in the form. 

13— Form is given final inspection and 
accepted for concrete. 

14— A fa-in. layer of grout is swept 
over bedrock. Grout consists of 
1 part cement, 2.7 parts of sand, 
and .6 part of water. 

15— Concrete is placed in the form in a 
4-yd. bucket, either by a hammer­
head crane or a whirley. Placing 
of the concrete is directed by the 
government inspector. The fore­
man of the eight-man placing crew-
spots the bucket. One man dumps 
the bucket. Four men, two to a 
machine, operate two large electric 
vibrators, and level down the mass 
of the batch of concrete. One man 
operates a small vibrator and com­
pacts the concrete in places not 
easily accessable to the large vi ­
brators. The remaining three men, 
including the man who dumped 
the bucket, shovel loose aggregate 
into the path of the vibrators. 
Concrete is placed in lavers of 
about 1 ft. 

16— Pour is completed and concrete 
leveled off roughly to the top of 
the form. Form for small sump is 
placed in center of pour. Form 
anchors and cooling pipe tie wires 
are inserted in concrete. 

17— Concrete is allowed to set about 
12 hr. A layer of about 24-in. is 
cut off of top of concrete with high 
pressure air and water blast. 

18— After 24 hr., construction of the 
next form on top is begun. Pre­
fabricated forms are used for pours 
off of bedrock. 

The operations in a form several 
lifts off of bedrock are as follows: 
1—Bottom form is stripped and placed 

on top of pour. After concrete in 

S e c t i o n t h r o u g h the s p i l l w a y w i t h de ta i l s of 
t h e f o u n d a t i o n g r o u t i n g p r o g r a m . T h e se ­
q u e n c e o f th in g r o u t i n g w o r k In r e v i e w e d on 
p a g e 210 a n d t h e r e l a t i o n of the top of the 
c o n c r e t e a s I n d i c a t e d to the final s t r u c t u r e •» 
ou t l ined on p a g e 214 . 

rAxis of Dam 

D u m p i n g a 4 - y d . b u c k e t . A n e i g h t - m a n c r e w 
a n d t h r e e v i b r a t o r s h a n d l e the c o n c r e t e . T h e 
m a n a t t h e e x t r e m e l e f t , s i t t i n g on the f o r m . 
I s d i r e c t i n g t h e c r a n e o p e r a t o r b y te lephone. 
N o t e t h e type of f o r m a s s h o w n on the a d j a c e n t 
b lock . 

top form has set 24 hr., stripping is 
done by small portable gasoline 
crane. Crane is lifted from one 
block to another by a whirley. 

2— Carpenters set form. Any addi­
tional structures such as gallery and 
shaft forms are erected. All forms 
for internal structures are pre­
fabricated. 

3— Vertical grout stop is installed. 
4— Cooling system within the form is 

installed. 
5— Grouting system within the form is 

installed. Grout stop, cooling and 
grouting materials are kept in por­
table bins which can be placed in 
convenient locations by a whirley. 

6— Any additional items such as rein­
forcing, electrical mechanism, con­
duit, thermometers, etc., are in­
stalled. 

7— Operations 12 to 19, as described in 
the preparations of a bedrock form, 
are repeated. 

R-20' 

H El 900 
23'$ 50' ' - t 50 

(EI.8500 

f^Q945 /El. 940 
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50'• ' 50 '£1.870.0. 

'Pipe embedded in concrete@IO'ctrs and 
\\r\,nserted 5'm Rock - Holes'A" 150'and 200' 
r * \ ~ 5'x7'Grouting and drainage gallery. 

r - » J ^-"B" holes ifapipe Inserted 12" in rock. 
l ^ / V \ f ^ ' ' P i p e embedded in concrete @/0'ctrs 
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- Drainage holes ° /O"ctrs. 
3"Pipe embedded in concrete® 20'ctrs 

• ana Inserted 24"in rock "CHoles. Staggored 
with "B"Holes. 75''Deep 
'A"Holes I50'± deep G>20'ctrs., intermediate 
holes 200'deep. 

—Assumed Pock line 
~ Assumed Cxcav line 

^ — / 

Note: 72 hr. must elapse from the time 
a pour is completed until the next 
pour can be made. 

The following table indicates the 
number of men who were working on 
each operation connected directly with 
the placement of concrete for a 24-hr. 
period in which 6,880 cu. yd. of con­
crete were placed: 

No. of No. of 
Type of Work Foremen Men 

Rock cleanup 4 36 
Carpenters 15 249 
Cleanup 27 199 
Placing 14 111 
Stripping 4 86 
Cutting 3 39 
Installing cooling pipe.... 3 32 
Installing grout pipe 3 63 
Welding 3 27 
Steel 2 22 
Tumping 3 46 
Trestles 4 124 
Plant operation 3 21 

R 'g^ng \ J| 
Finishing 1 1^ 
Electricians 3 18 
Mechanics 3 24 
Saw filing 1 6 

Total 99 1133 
Forms 

Forms used are the two course type, 
similar to those used at Norris dam. 
In using double course forms, two 
complete sets of panels are used on 
each block. The lower set of panels 
remain on the completed 5-ft. lift until 
the panels for the next lift have been 
set and the lift poured. The bottom 
course is then stripped and re-set on 
the completed pour. In setting this type 
of form, the top of the lower course pro­
vides support for the bottom of the top 
course. Tie rods, attached to hooks in 
the concrete, hold the top of the high 
course in place. Advantages of this 
type of forming are: (1) they usually 
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require less time to set; (2) they are 
adaptable to straight type dam con­
struction; ( 3 ) no bolts or projections 
from the concrete are necessary for 
bottom support; (4) they are suitable 
for power stripping. The main dis­
advantage is that it requires twice as 
many form-units as single course 
forms do. This is offset, however, by 
the fact that both sets of panels will 
probably be completely worn out by 
the time the top of "the blocks are 
reached. 

Longitudinal and transverse panels 
are used in the block construction. The 
longitudinal panels form the horizontal 
keys and the transverse forms make 
the vertical keys. Lumber for the 
standard panels, gallery, and shaft 
forms is pre-fabricated at the mill and 
assembled in the contractor's form 
yard as needed. Draft tube forms, and 
any special forms are built from stock. 
Forms for bedrock pours and the up­
stream fillet are built in the field as 
required. 

The following grades of lumber are 
used: 
Walers— 

Select structural Douglas F i r 
Frame— 

No. 1 common Douglas F i r 
Lagging for face forms— 

C grade 5/4-in. stock 
Lagging for interior forms— 

Select merchantable 5/4-in. stock 
(Al l lagging is end matched and 

tongue and grooved.) 
Stripping 

A form jack, resembling a huge claw 
hammer, is used for stripping. The 
handle is hooked to the load line of a 
crane. One end rests on the back of 
the top form and the other end is 
placed in front of the top waler on the 
form to be stripped. This end is at­
tached to an eye bolt in the waler. As 
the jack is pulled up, the form is pried 
loose. Rollers on the ends of the jack 

D e t a i l s of f o r m des ign showln i i the type of 
c o n s t r u c t i o n used on the p a n e l s f o r m i n g the 
t r u n s v e r s e f a c e s of the block)*. L u m b e r I K p r e ­
f a b r i c a t e d a t the m i l l a n d a n s c m b l e d I n t h e 
c o n t r a c t o r - - nliop a t the s i t e . W a l e n t a r e o f 
Se l ec t S t r u c t u r a l D o u i d a n F i r a n d the f r a m e 
Is o f N o . 1 C o m m o n D o u g l a s F i r . 

protect the wood. When the form 
swings free, it is held by the connection 
to the eye bolt. 

Two problems have been encoun­
tered in using forms of this type and 
construction. The forms are not faced, 
and the concrete sets in the small 
cracks between the boards, causing 
excess wear on the forms in strip­
ping. A metal facing on the forms 
would alleviate this condition. In build­
ing up the blocks, a 25-ft. vertical dif­
ferential is specified between the high­
est and lowest block. Use of a single 
course panel would give an additional 
10-ft. of working elevation, which 
would be helpful in scheduling pours. 
Consideration is being given to using 
single panels on some of the blocks. 

Pouring schedule 

The job of maintaining a pouring 
schedule that will derive the utmost 
efficiency from each piece of machin­
ery and each man is a difficult one. A 
model of the block layout is used to aid 
in solving this problem. One man, 
known as the pouring-schedule engi­
neer, keeps in direct contact with all 
pouring operations. As soon as a pour 
is completed, he adds another lift to 
the corresponding block on the model. 
He also notes the time that the pour 
was completed, and the time when the 
block will again be released for con­
creting. 

From the model, and his frequent 
visits to the forms, he makes out a list 
of blocks whose curing time limit is up, 
that can be made ready for concreting. 
He then submits the list to the job 
superintendent, and together they work 
out the probable daily placing schedule 
for each rig. The blocks in which 
pours are to be made are listed in the 
order the pours will be made, and an 

approximate time that each pour will 
be made. 

Usually 6 hr. are allowed for pour­
ing a form under a trestle or otherwise 
not easily accessable, and 4 hr. are al­
lowed for pouring easy forms. The list 
of blocks and anticipated time schedule 
for each pour is then handed down to 
the foremen of the various operations, 
and each foreman is responsible for 
the completion of his particular opera­
tion before the time for pouring ar­
rives. 

Working with this organization is an 
" O K " man, whose duty is to keep in 
touch with operations in the forms, 
and as soon as one operation is com­
pleted, contact the government inspec­
tor and get an " O K " on the operation. 
His importance is to see that no time 
is lost in getting inspection of the var­
ious parts as they are finished. I f any 
particular operation is lagging, it is 
also his job to find out why, and get 
action. 

The block pouring schedule as it is 
made out and attempted to maintain, 
cannot, however, be final. Sometimes a 
pour will be completed ahead of time, 
or it may be delayed. Final inspection 
may hold up placing. In such cases, 
the schedule is altered to best fit ex­
isting conditions. The schedule is made 
out with the idea of localizing as many 
pours as possible, so that when one 
pour is completed, the men and equip­
ment can move quickly to the next 
block. 

The performance of the mixing plant 
has been most efficient and the tres­
tles for placing have been entirely sat­
isfactory. Based on a 3-min. mixing 
time, the plant has a theoretical 24-hr. 
capacity of 7,680 cu. yd. On several 
days when the mixing time was cut 
down slightly, the plant has produced 
within a few yards of its rated capacity. 
Both hammerhead cranes and whirleys 
have been found to have definite ad­
vantages for certain types of work. The 
hammerheads are more suitable for 
placing, due to a fast load line. Whir-
leys are used for cleanup work, and as 
auxiliaries in placing. The chief merit 
of the whirley is that it has quick ac­
cess to any point within the reach of 
the boom. 

An identical layout for concreting 
operation will be set up on the cast side 
of the river. The east mixing plant is 
complete, and several bents on the high 
trestle have been erected. Concreting 
on the east side will begin as soon as 
the east pit is pumped out behind the 
cofferdam. When both mixing plants 
are into full operation, there will be 1 
cu. yd. of concrete going into the dam 
every 6 sec. 

Cooling system 

The concrete will be cooled by pump­
ing river water through the cooling 
pipe system installed in each 5-ft. lift. 
For this purpose, longitudinal galleries 
are constructed at 50-ft. elevations 
along the axis of the dam. Transverse 
galleries lead out from these, and are 
connected at intervals by vertical 
shafts. 



J U L Y , 1936 W E S T E R N CONSTRUCTION N E W S 2 1 3 

dinarily each inspector has one opera­
tion to inspect, such as grout pipe, 
cooling pipe, forms, etc. As each opera­
tion is completed, the government in­
spector is called on for acceptance. He 
passes judgment on the work, and if it 
is satisfactory, he signs for the opera­
tion on a card which lists all of the 
various work items carried out in a 
form. When all work in the form has 
been completed and inspected, and the 
card has been properly filled out, the 
concrete inspector is notified, and he 
gives the form a final inspection. I f 
acceptable, he then orders the grout 
for the form and the pour can begin. 
About 200 government engineers, in­
spectors and field men are working on 
the dam. 

Material 
Practically all materials going into 

the dam, with the exception of the ag­
gregate, are furnished by the govern­
ment. At the dam site, the Bureau of 
Reclamation maintains a large, modern 
warehouse arranged to provide quick 
access to all items, and expedite the 

Giving; a b lock tin- f i n a l c l e a n u p before s t a r t ­
ing the p l a c i n g of a n o t h e r S - f t . l i f t . Note the 
t w o - c o u r s e f i i rnm a n d the grout pipes a n d 
cool ing w a t e r pipe* In pos i t i on . A f t e r the n e w 
p o u r h a s net f o r 12 n r . a l a y e r of a b o u t "4 I n . 
I s c u t off the s u r f a c e b y a i r a n d w a t e r b l a s t . 

Cooling pipes 1-in. in diameter em­
bedded in the concrete at 5-ft. 9-in. in­
tervals horizontally and 5-ft. vertically, 
make complete circuits through several 
blocks and terminate at the vertical 
shafts. The cooling pipes will be con­
nected into the pumping system and 
cold water will be circulated until the 
concrete has been cooled to the re­
quired temperature. Thermometers in­
stalled in the concrete will indicate the 
progress of cooling. None of the con­
crete now in place has been cooled. I n 
the completed dam, there will be over 
2,000-mi. of 1-in. cooling pipe. 

Contraction joint grouting 
After the concrete has been properly 

cooled, contraction joints wi l l be 
grouted. Transverse joints will be 
grouted from the longitudinal galleries 
already described. Horizontal 2-in. 
headers with l l ^ - in . returns lead out 

from the galleries; J^-in. vertical risers 
spaced at 6-ft. intervals carry the grout 
up through the joints. Grout outlets 
spaced at 10 ft. and staggered in alter­
nate risers distribute the grout into the 
joints. A grout groove at the top of each 
50-ft. lift catches the grout as it rises 
up through the joint. When the groove 
is filled, pressure will be increased and 
maintained until the grout has set. 
Metal grout stops 1 ft. inside the faces 
of the dam, and a vertical grout stop 
between blocks in each tier, confine the 
grout in the transverse joint. Grouting 
of longitudinal joints will be done in a 
similar manner from the transverse 
galleries. There will be more than 8 
mi. of galleries in the completed dam. 

Inspection 
Every operation in connection with 

concreting must have inspection. Or-

G e n e r a l p l a n a n d d e t a i l s o f the c o n t r a c t i o n 
Joint K r o u t i i i K a r r a n g e m e n t . T h e un i t of g r o u t ­
ing i s the 8 0 - f t . U f t ( l o w e r l e f t ) e a c h prov ided 
w i t h a s e p a r a t e g r o u t i n g g a l l e r y . T h e g e n e r a l 
l a y o u t of the p i p i n g on e a c h t r a n s v e r s e Joint Is 
s h o w n at the r i g h t . D e t a i l s of the h e a d e r s a n d 
out lets a r e s h o w n in the two sec t ions t h r o u g h 
the Jo in t . 
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filling of orders drawn by the contrac­
tor. Material purchased by the Gov­
ernment is billed directly from fac­
tories to Odair, Wash., the Coulee 
Dam railhead. From there it is hauled 
over the government construction rail­
road to the dam, by the M W A K Co. 
The government pays the contractor 
$30.00 per car for delivery to the ware­
house and return to Odair. 

As the material is received, it is 
checked and stored in the warehouse. 
The contractor draws from the ware­
house, and is billed for all items issued 
to him. Government checkers itemize 
the material after it has been placed in 
the forms, and once a month, the con­
tractor is credited with the quantities 
he has placed in the dam. Any ma­
terial drawn from the warehouse and 
not accounted for in the forms is 
charged to the contractor. 

Major items of materials 
Major items of material going into 

the dam under the present contract 
are: 3,516,000 lb. black cooling pipe 
and fittings of various sizes; 2,885,000 
lb. Sherardized and cast iron pipe and 
fittings for grouting; 10,000,000 lb. con­
trol gates and metal conduit; 22.000.-
000 lb. reinforcing bars. Hundreds of 
other items of various quantities com­
plete the list of materials that are 
handled through the government ware­
house and go into the construction of 
the dam. 

Purpose of the project 
The primary purpose of the Grand 

Coulee dam project is irrigation, made 
possible by the dam raising the water 
about 300 ft., augmented by a 300-ft. 
pumping lift using power generated at 
the dam. Supplementing irrigation, the 
development will generate power to 
liquidate the cost of the dam and help 
pay for the cost of the irrigation proj­
ect. The dam will also be used to 
regulate the flow of the river. The 
project will increase by 100% of the 
prime power of all existing and future 

V e r t i c a l s h a f t f o r cool ing w a t e r . T I I C M C s h a f t s 
BOnneOl w i t h the s y s t e m of l o n g i t u d i n a l a n d 
t r a n s v e r s e g a l l e r i e s . F r o m the s h a f t s the w a t e r 
c i r c u l a t e s t h r o u g h the 1- ln . p ipes s h o w n In 
pos i t ion on t h e top o f the c o n c r e t e . T h e s e 
pipes a r e s p a c e d a t 5 f t . 9 I n . I n t e r v a l s h o r i ­
z o n t a l l y . T h e cool ing w a t e r w i l l be p u m p e d 
d i r e c t l y f r o m the r i v e r . C o o l i n g o p e r a t i o n s 
h a v e not yet been s t a r t e d . 

power plants on the Columbia River 
between the dam and the mouth of the 
Snake River. Prime power of plants be­
low the Snake River will be increased 
by 50%. 

Original and present contract 
I n June, 1934, the contract was let 

to the Mason - Walsh - Atkinson - Kier 
Co., a group of eastern and western 
contractors, to build a straight gravity 
type dam, about 3,500-ft. long, contain­
ing about 4,000,000 cu. yd. of concrete, 
with parapet at E l . 1,116 and spillway 
crest at E l . 1,085. This structure was 
then termed the "low dam." The 
amount of the contract was about $30,-
000,000, and the total cost of the de­
velopment was to be about $65,000,000. 
The plan at that time was to build the 
"low dam" to completion with the 
money then available and, in the future, 
when more funds are appropriated, in­
corporate the low dam with the high 
dam as part of its foundation. 

In June. 1935. a change order was 
approved by Secretary of the Interior 
Ickes, ordering the funds that had been 
set aside for the low dam to be ex-

MAJOR ARTICLES ON GRAND 
C O U L E E DAM 

Plans and Specifications April. 1934 
Bid Opening and Unit Bids.July, 1934 
Conveyor System for Excavation 

March, 1935 
Cofferdam and General Progress 

June, 1935 
Slides at West Abutment....Sept., 1935 
Aggregate Preparation Nov., 1935 
Concrete Plant Design and Oper­

ation Feb., 1936 

pended for the construction of the base 
of a high dam. At that time, the con­
tractor's program had been mainly ex­
cavation and the construction of a cof­
ferdam, and the change order fitted in 
with previous operations without call­
ing for any major changes or loss of 
work already done. 

The contract now in effect calls for 
the construction of a foundation struc­
ture approximately 3,150 ft. long from 
abutment to abutment, and containing 
approximately 4.500.000 cu. yd. of con­
crete. 

The west portion, beginning with 
Tier 8 at the abutment and extending 
to Tier 31, will be poured up to E l . 
1,010 in the even tiers and to E l . 1,005 
in the odd. Work in this zone will also 
include the construction of a power 
house base up to E l . 949, and nine 
24-ft. octagonal openings for future in­
stallation of penstocks. From Tier 32 
to 63, the spillway section of the dam, 
even tiers will be built to E l . 945 and 
odd tiers to E l . 970, with the exception 
of Tier 40 at E l . 1,005, which will be 
used in the river diversion program. 
From Tier 64 to 82 at the abutment, 
even tiers will be at E l . 1,005 and odd 
ones at E l . 1,010. This section of the 
foundation will also contain a power 
house base and openings for 9 pen­
stocks. To date, concreting operations 
have been between the west abutment 
and Tier 40 inclusive. 

When the dam is built to completion, 
the parapet will be at E l . 1,308, and 
the crest of the 1,650-ft. spillway at E l . 
1,260. From abutment to abutment, 
the dam will be approximately 4,300 
ft. long, and will be about 450 ft. from 
bedrock to the top of the parapet, with 
an extreme height of about 550 ft. I t 
will contain approximately 11,250,000 
cu. yd. of concrete, and will be the 
world's largest dam. Two powerhouses 
will each have nine 120,000 kw. units, 
or a total installed capacity of 2,500,000 
hp. The completed dam will have a 
roadway on the parapet, crossing the 
spillway on trusses supported by 12 
piers. Spillway gates will be installed 
between the piers, with a crest at E l . 
1,290. 

Personnel 
U. S. Bureau of Reclamation 

F . A . Banks, construction engineer 
of the project; J . H . Miner, office en­
gineer; A. F . Darland, field engineer; 
R. F . Walter, chief engineer, Denver 
office; John C. Page, acting commis­
sioner of reclamation, Washington, 
D. C. 

MWAK Co. 
T . J . Walsh, president of M W A K 

Co.; George H . Atkinson, job man­
ager; C. D. Riddle, chief engineer; 
M. H . Slocum, general superintendent. 

The efficient work of the M W A K Co. 
at Grand Coulee dam is indicated by 
the fact that they have completed over 
half of their contract in less than 40% 
of the allotted time. A t the present 
rate of progress, they will finish their 
contract in February. 1938. 
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Fresno Airport Improved 
By $362,000 W PA Project 

1 H E Municipal Airport of 
Fresno, Calif., has the distinction of 
being located closer to the downtown 
section of the city than any other air­
port in the United States. I t is less 
than \y2 mi. from the city hall to the 
Fresno - Chandler Municipal Airport. 
Located in the exact center of the 
state, this airport is considered to have 
great importance to the Federal Gov­
ernment from the point of view of 
military maneuvers. 

At the present time, the airport is 
being enlarged and improved under a 
W P A project at a cost of $362,000. The 
city, as part of its share, has purchased 
30 ac. of adjoining land, which will 
permit the construction of three run­
ways, when the improvement is com­
pleted. The northwest-southeast run­
way will be 4,000 ft. long, the east-west 
runway 2,600 ft. long, and north-south 
runway 2,000 ft. long. Al l of the run­
ways will be provided with oil mixed 
surfacing, using the sandy soil on the 
site. 

Drainage of the field was undertaken 
in a previous S E R A project, but was 
not entirely successful. In the present 
project, rainfall will be handled by 
means of catch basins set in large size 
rock with the overflow from these 
basins flowing into a combination sani­
tary and storm sewer. This sewer line 
consists of 30-in. concrete pipe, ex­
tending from near the head of the 
city's out-fall sewer, and will be 1 mi. 
long. 

One of the main obstacles presented 
to city officials in this improvement 
was the entertainment park, owned by 
the Italian Amusement Park Co. This 
10-ac. property was located on the land 
required for the airport extension and 
one corner helped to create a very bad 
bottle-neck. In this amusement park 
were located a bandstand, dance pa­
vilion, exposition hall, running track, 

R u n w a y s lengthened, 
drainage system extended 
and connected with out­
fall sewer—Moving 52,000 

cu. yd. of earth by 
hand labor 

By J E A N L V INCENZ 

Commissioner of Public Works 
Fresno, Cal i fornia 

and a midget auto race track, together 
with several thousand bleacher seats. 

Through the effective cooperation of 
the W P A officials, officers of the Ital­
ian Park and officials of the city, the 
city purchased 10 ac. of land across the 
road or south from the old park ; then 
also purchased the Italian Park, and 
moved all of the buildings and equip­
ment to the new location. Even the 
6-in. clay surfacing for the midget auto 
race track was moved and placed on 
the new track after it had been prop­
erly graded and compacted. 

All of the existing buildings and 
hangars are being moved back and par­
allel to the fence at the south side of 
the airport, into the area formerly oc­

cupied by the amusement park. This 
entirely abolishes the bottle-neck, 
which had previously hindered airport 
expansion. A new administration build­
ing for the airport will be built with 
floor area of 5,000 sq. ft. This building 
will be of frame construction with 
stucco exterior, and will include a gen­
eral waiting room, superintendent's of­
fice, ticket offices, coffee shop, toilet 
facilities, and a dispatcher's observa­
tion tower. The present administra­
tion building, with a floor area of about 
1,500 sq. ft., will be moved to a location 
adjoining the new building, and will be 
provided with an office for the United 
States Department of Commerce I n ­
spector, and can be used by relief pilots 
and others for rest and recreational 
purposes. 

A separate toilet building is being 
constructed which can be used when 
large crowds are visiting the airport, 
as often happens at an airport located 
so close to the city. 

Considerable interest in the improve­
ment of the airport was aroused by the 
Junior Chamber of Commerce. Prizes 
were offered for the best designs of a 
new entrance to the airport which will 
probably consist of two reinforced con­
crete pylons and ornamental iron gates. 

One of the major construction items 
involves the moving of 52,000 cu. yd. of 
earth in the grading of the field. When 
completed, approximately 90 ac. of 
landing area will be available. In set­
ting grades for the field, natural de­
pressions were taken into account, to 
lead the water from the runways and 

T n n c h d igg ing ( a b o v e ) by W P A l a b o r to I n ­
s t a l l a 3 0 - l n . c o m b i n a t i o n s a n i t a r y a n d s t o r m 
» r w r r to connect w i t h the o u t f a l l s e w e r o f t h e 
c i t y . T h i n n e w connec t ing l ine Is a b o u t 1 m l . 
l ong . G e n e r a l g r a d i n g o p e r a t i o n s ( l e f t ) on the 
s i te of the old a m u s e m e n t p a r k a f t e r the bu i ld ­
ings h a d been r e m o v e d . T h e o v a l m a r k s t h e 
locut ion of the midge t a u t o t r a c k . 

into the drainage lines as quickly as 
possible. A mistake was made when 
the field was first laid out seven years 
ago in an endeavor to have the field 
almost level. Such a flat grade was left 
that the water could not run off the 
oiled portion. A taxi strip 100 ft. 
wide by 1,000 ft. long, together with 
various concrete pavements, curbs, gut-
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Movlnic 52.04K) c u . yd. of e a r t h liy h u n d In 
leveling the u r e a . I n eHtuhllHhlng grades the 
n a t u r a l dcpreHNlonti w e r e utilized In facilitating 
d r a i n a g e . 

ters, and sidewalks, will make a total 
of 140,000 sq. ft. of concrete paving. 

Considerable study was given to the 
matter of proper lighting of the air­
port. The Department of Commerce, 
appreciating the local conditions to be 
considered, consulted with the operat­
ing manager of the United Airlines in 
making the final decision for the light­
ing of this airport. While runway lights 
flush with the runway are not in gen­
eral use, it was decided that they 
should be installed on the main run­
way of the Fresno airport because of 
the proximity to the city, with its 
overhead street lights and electroliers; 
also because of the fog conditions that 
prevail during six weeks of the winter. 
In addition, seven green lights will be 
located at each end of the main run­
way, at right angles to the runway, as 
a guide during fog conditions. Two 
batteries of flood lights will be in­
stalled, one near each end of the main 
runway. These will be on separate 
switches and can be used as required. 

The city fire alarm system has been 
extended so that three call-boxes will 
be located on the airport near the ad­
ministration building and hangars. One 
of the largest fire engine stations in the 
city is located less than one mile from 
the airport. 

The people of Fresno believe that 
when this airport is completed, the 
municipality will have one of the best 
and most up-to-date airports, though 
not the largest, in the United States. 

WPA employment 
An average of 400 men will be given 

employment for nine months under 
this program. On July 1, about one-
half of the money has been expended. 
I t is true that, with good equipment 
and under contract operations, the 
work could undoubtedly have been 
done for a smaller amount of money. 
However, the morale of the men has 
been excellent, and a rather high de­
gree of efficiency among the workmen 
has been attained. 

The excellent engineering supervi­
sion has had much to do with this 
efficiency. I t is further true that a very 
great many of the men employed are 

not physically able to do as high grade 
work, or to give as much work per day 
as an employee of one of the building 
trade unions. The average W P A worker 

in this community is conscientious, and 
if leadership is right will endeavor to 
give a good day's work. Further, it is a 
fair statement that it would have been 
absolutely impossible to have per­
suaded the people of this city to vote a 
bond issue for this improvement work, 
even though the amount was only a 
small fraction of the present estimate. 

The project has had most effective 
cooperation from all the various agen­
cies concerned in the improvement 
program. These officials include: B . M. 
Doolin and R. L . Campbell of the 
United States Department of Air Com­
merce at San Francisco; Ear l W. 
Cummings, district director of the 
W P A , and staff. Airport superintend­
ent, George T . Johnson, has been in 
charge of the project assisted by H . M. 
Crooker, engineer in charge of the 
construction. W. Frank Rantsma, dep­
uty commissioner of public works of 
Fresno, has been active in the super­
vision of the entire project. 

Oregon Announces 1937 Highway Program 
1 11 E 1937 Oregon federal-aid 

highway construction program (start­
ing July, 1936) submitted by R. H . Bal-
dock, state highway engineer, was re­
cently approved by the Bureau of Public 
Roads. The program provides for 40 

major construction projects involving 
193 mi. of highwav and a total cost 
of $3,611,000 of which $2,044,633 will 
be federal-aid funds. More than one 
million dollars will be expended on re­
construction of the Pacific Highway. 

County 

Multnomah 
Multnomah 
Washington 
Washington 
Washington 
Linn 
Tillamook 
Tillamook 
Tillamook 
Clatsop 
Clatsop 
Tillamook 

Deschutes 
Klamath 
Wheeler 
Crook 
Harney 
Harney 
Lake 
Baker 
Baker 
Baker 
Malheur 
Umatilla 
Umatilla 
Grant 
Wheeler 
Grant 
Linn 
Linn 
Douglas 
Douglas 
Lane 
Lane 
Lane 
Jackson 
Jackson 

Highway 
Columbia River 
Columbia River 
West Side Pacific 
West Side Pacific 
Tualatin Valley 
Santiam 
Wilson River 
Wilson River 
Wilson River 
Wolf Creek 
Wolf Creek 
Coast 
Willamette 
The Dalles-California 
The Dalles-California 
Sherman 
Ochoco 
Central Oregon 
Central Oregon 
Fremont 
Old Oregon Trail 
Old Oregon Trail 
Old Oregon Trail 
Old Oregon Trail 
Old Oregon Trail 
Old Oregon Trail 
Pcndleton-John Day 
John Day 
John Day 
Pacific 
Pacific 
Pacific 
Pacific 
Pacific 
Pacific 
Pacific 
Pacific 
Pacific 
Statewide 
Statewide 

Length Estimated 
Type oj Work (miles) Cost 

Grading-Paving 1.05 $ 80.000 
Grading-Paving „ .8 15.000 
Grading-Paving .... 1.3 05,000 
Grading-Paving 1.1 50,000 
Resurfacing 5.0 120,000 
Grading-Surfacing 3.0 104.000 
Grading 6 6,500 
Surfacing 12.3 62,000 
Bridge 16,500 
Grading-Surfacing 1.0 80.000 
Bridge „ 152.920 
Bridge 50.000 
Grading 1.0 100,000 
Resurfacing 15.0 180,000 
Grading 5.1 83.254 
Surfacing-Oiling 10.0 75.000 
Grading-Oiling 4.0 75,000 
Grading-Surfacing 18.0 172,019 
Surfacing-Oiling 14.0 100.000 
Grading-Oiling 14.2 100,000 
Bridge 40,000 
Paving 10.0 90.000 
Grading-Tunnel 1.2 118.000 
Grading-Oiling 6 35.000 
Grading-Oiling 7.05 140.000 
Grading-Surfacing 8.8 145.000 
Oiling 16.0 25.000 
Grading-Oiling 4.2 85,500 
Grading-Oiling 3.4 50,500 
Grading-Paving 7.6 186,000 
Bridge 25,000 
Grading-Paving 5.6 231.283 
Paving 1.0 36,768 
Grading-Paving 2.2 176.300 
Paving 2.0 60.000 
Paving 2.0 53.700 
Grading 1.6 125.000 
Surfacing 9.9 215.000 
Roadside Improvement 36.000 
Planning-Surveys 49.756 
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Highway Maintenance Costs 
And Methods in Wyoming 

the past few years, 
the State of Wyoming has added hun­
dreds of miles of road mix oil surfac­
ing to its highway system. The in­
creasing public demand for improving 
surfacing, particularly on the main 
highways has resulted in Wyoming 
carrying out a construction program 
which has provided 2,500 mi. of oiled 
road in an existing system of 3,500 mi., 
within a remarkably short period of 
years. The program for highway main­
tenance and the general plan of opera­
tions of the Wyoming State Highway 
Department are reviewed in the fol­
lowing article. 

Plan of operations 
With the exception of a small mile­

age of gravel road, Wyoming has defi­
nitely eliminated the old patrol system 
of maintenance from its highway sys­
tem, in favor of the "gang mainte­
nance," with larger crews operating 
from important highway junctions cov­
ering large districts. At the present 
time, state maintenance crews include 
about 170 trained men and this force 
is augmented during the summer as 
necessary. 

The state is divided into six districts 
with a district highway engineer in 
charge of all work in his district, in­
cluding both construction and mainte­
nance. Each district engineer has a 
maintenance supervisor who carries on 
the district maintenance program. Dis­
trict engineers, in turn, report to the 
State Highway Department headquar­
ters at Cheyenne. At present, mainte­
nance is carried on from thirty prin­
cipal maintenance-gang stations with 

T y p i c a l m a i n t e n a n c e c r e w at w o r k on p a t c h i n g . 
Kl f fht t r u c k * a r e used f o r t r a n s p o r t i n g m a t e r i a l s 
a n d e q u i p m e n t . .Stock pl ies f o r s u r f a c i n g r e p a i r * 
a r e p r e p a r e d b y t h e d e p a r t m e n t ' s o w n c r u s h e r 
p lan t a n d p l a c e d in 2(H)- to 300-ton lots f o r the 
m a i n t e n a n c e c r e w s . 

Review of the state high­
way department system 
of operations — Cost data 
presented in detail and 
analyzed by types of work 

and surfacing 

By J A M E S B. T R U E 
State Highway Superintendent 

Wyoming 

these crews working about 50 mi. in 
each direction. I f the station is located 
at a junction point, the crews operate 
within a 50 mi. radius. 

Because of the extremely long dis­
tances on the Wyoming Highway Sys­
tem between important junction points, 
the state has not been able to entirely 
abandon the patrol system and a few 
small maintenance units of this type 
are still required between some of the 
main stations. 

Operations in the districts 
Each highway district has its own 

repair shop to maintain equipment for 
both minor and major repairs. Although 
the maintenance equipment used in 
different districts may vary because of 
the type of highway and the mileage 
of surfacing, in general, each district 

operates the following units of equip­
ment : 

3 or 4 one-man patrols 
2 to 4 truck oil tanks (600 to 1,200 

gal.) 
1 to 4 oil distributors (department 

made, trailer type) 
1 to 3 rollers (5 to 10 ton, or Texas 

type) 
10 to 15 \y2 and 2-ton trucks 
Tar kettles 
6 to 10 }4-ton pick-ups 
3 to 5 ZYi and 4-ton, four-wheel 

drives 
3 or 4-blade graders, 8, 10 and 12 ft. 
12 to 20 snow plows (both blade type 

and V-plows) 
2 to 4 mowers (pull type on pneu­

matic tires) 
1 fj}-cu. yd. shovel. 
I n the maintenance of the standard 

Wyoming road mix surfacing, the pro­
cedure is to carry on the usual patch­
ing work on shoulders and to keep the 
original surfacing of the traveled way 
in its original condition as nearly as 
possible. Procedure is fairly standard 
with crews using light trucks for trans­
porting material and equipment, and 
tar kettles or distributors, as required 
by the particular job. 

In connection with contracts requir­
ing crushing operations, when prices 
are considered economical, stock piles 
of patching materials are placed along 
the highway in 200 or 300-ton lots for 
the maintenance gang. The Highway 
Department owns and operates a 
crushing and screening plant used for 
production of material for maintenance 
and stone chip surfacing. This plant 
more than paid for itself the first sea­
son of its operation in the saving in 

f . w 

uM 

cost of material produced, as compared 
to contract prices. 

The present practice is to use cut­
back oils for patching, rather than road 
oils formerly used. In many instances 
patching of oiled surfaces is all that is 
required. However, in some cases, it 
is more economical to tear up the en­
tire surface, add more oil or gravel or 
both, then remix and relay. Rolls in 
the oil surface are caused by moisture 
either in the base, subgrade, or the oil 
mat. When rolls appear, the entire 
mat is torn up and both the mat and 
foundation allowed to thoroughly dry 
out. All unsuitable subgrade material 

Q 
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TABLE I—Highway Maintenance Costs in Wyoming for 1935 

>cr- Right- Road-
ion of-Way Signs bed Bridges Surface 
1 2 3 4 5 6 
711 $1,477 $719 $1,898 $1,003 $24,355 
646 1,617 603 6,367 347 14,550 
264 2,455 259 1.206 1,145 8,777 
010 2,571 949 2,491 1,259 34,666 
078 1,185 270 1,343 207 4,630 
473 2.313 167 2,645 838 10,579 
119 2.910 898 7.930 1,312 29,232 
065 2,119 357 2,388 214 6,755 
496 720 350 1,607 133 4,512 
362 2,073 447 1,679 1,209 16,021 
445 3,082 793 5,192 229 15,611 
946 2,294 645 3,417 944 21,931 
317 4,037 784 9,578 958 19,633 
453 2.622 147 2,256 613 10,993 
175 1,271 374 3,862 212 9,833 
112 2,651 342 3,900 396 10,799 
650 3,918 411 3,372 1,680 17,822 
128 378 231 250 720 13,808 
933 2,515 990 2,292 301 25,441 
927 235 92 438 1,564 8,071 
935 755 444 703 310 11.167 
300 1,087 409 3,884 344 5,503 
160 903 181 1,094 470 14,636 
216 $45,198 $10,872 $69,804 $16,421 $339,335 
4% 6.6% 1.6% 10.2% 2.4% 49.8% 

Snow 
Storage Ice 

and and 
Drainage Removal Floods 

7 8 9 
$466 $9,141 $5 
1,333 1,050 

785 5,585 
1,471 6,935 "4 

292 2,357 
508 5,700 25 

2,677 3,625 137 
411 931 
148 931 

1,009 4,018 .... 

630 4,137 
2,860 21,027 57 

576 6,254 143 
622 4.490 283 
523 2,110 
688 1.737 

1,312 6,464 
761 15,277 38 
228 7,152 48 
359 8,366 338 
455 13,052 108 
865 1,486 4 
583 3,720 

$19,576 $135,544 $1,196 
2.9% 19.9% 0.2% 

County 
Albany $1, 
Big Horn l , i 
Campbell I,. 
Carbon 2,\ 
Converse 1,1 
Crook 2,-
Fremont 4, 
Goshen 1,< 
Hot Springs ' 
Johnson 1,; 
Laramie 1,' 
Lincoln 1,! 
Natrona 3,', 
Niobrara 1,' 
Park 1,: 
Platte I , ! 
Sheridan 1,< 
Sublette 1,] 
Sweetwater 1,! 
Teton _ < 
Uinta 1 
Washakie i 
Weston 2,'. 
Total Cost $37,: 
per Cent of Total 5.' 

E X P L A N A T I O N O F H E A D I N G S 

1 — S u p e r v i s i o n — S a l a r y a n d e x p e n s e of m a i n ­
tenance s u p e r v i s o r , eng ineer a n d other e m ­
ployee* on m a i n t e n a n c e w o r k . T r a n s p o r t a t i o n , 
• b e l t e r , s u b s i s t e n c e , e t c . , of m a i n t e n a n c e 
s u p e r v i s o r . C o a t o f n e c e s s a r y e n g i n e e r i n g 
w o r k , m a t e r i a l s . I n v e s t i g a t i o n s , a n d a d v e r ­
t i n g . 

2 — K l g h t - o f - W a y — E x p e n s e of m a i n t a i n i n g the 
right-of-way. I n c l u d i n g : M o v i n g , c u t t i n g a n d 
r e m o v a l o f w e e d s f r o m s h o u l d e r s . iliteties 
u n d other l a n d ; r e m o v a l of w r e c k a g e a n d 
d e b r i s , a n d r e p a i r of f e n c e s . 

3 — S i g n s — R e p a i r , r e p a i n t i n g a n d r e n e w a l of 
s i g n s a n d m o u n t i n g s . 

is removed and replaced with pit run 
gravel, rock, or other proper material, 
before the oil mat is relayed. This 
method has resulted in the elimination 
of the recurrence of these rolls in every 
instance. 

Due to the climatic conditions in 
Wyoming, maintenance work is neces­
sarily seasonal, most of the work be­
ing performed in the late spring and 
summer months. 

Wherever the character of the to­
pography permits, roadway sections are 
constructed with wide, shallow ditches 
and flat side slopes. This makes pos­
sible the mowing of weeds on the 
shoulder of the road and the side 
slopes and the bottom of the ditches. 
This type of section has made it pos­
sible to avoid the old method of blad­
ing weeds which caused distribution 
of seeds and recurrence of the weeds. 
The mowing method encourages the 
growth of native grass and formation 
of sod, which in turn tends to prevent 
soil erosion. Widening "of the roadway 
is often a necessary maintenance oper­
ation and this requires deepening of 
the ditches and loss of sod. On low 
fills, widening is accomplished with the 
use of blade machines. On high fills, 
speed shovels and dump trucks are 
used. 

Winter snow removal has grown to 

4 — R o a d b e d — R e p a i r i n g a n d r e s t o r i n g r o a d b e d , 
e x t e n d i n g c a t s a n d ti l ls to s t a n d a r d w i d t h , 
s l o p i n g c u t s , b a n k p r o t e e U o n , riprap; r e -
s h o u l d e r i n g to o r i g i n a l c r o s s s e c t i o n , w i d e n ­
i n g c u t s , r e m o v i n g s l i d e s , a n d c l e a n i n g 
s h o u l d e r o r roadbe<l d i t c h e s . 

8 — B r i d g e s — M a i n t a i n i n g of br idge s t r u c t u r e s . 
I n c l u d i n g m a i n t e n a n c e of s t r u c t u r a l p a r t s , r e ­
p a i n t i n g a n d r e n e w a l of w e a r i n g s u r f a c e ; 
a l s o Inc ludes c o s t of m a i n t a i n i n g r i p r a p a n d 
c h a n n e l f o r protec t ion of s u c h s t r u c t u r e . 

6 — S u r f a c e — M a i n t a i n i n g of r o a d b e d s u r f a c e . 
I n c l u d i n g : D r a g g i n g , b l a d i n g , s c a r i f y i n g , s u r ­
f a c i n g m a t e r i a l s , o i l ing a n d p a t c h i n g . 

" — D r a i n a g e — M a i n t a i n i n g o f c u l v e r t s a n d o t h e r 

be a very important factor in the work 
of maintenance gangs. This work is 
performed with the use of blade plows 
(both speed and heavy duty types), 
augmented by two rotary snow plow 
units. Use of snow fence, of both per­
manent and portable types, properly 
placed prevents drifts on much of the 
highway system. 

On sections of the highway system 
where the subgrade and oil mat have 
been made stable and frequent tearing 
up, reprocessing and relaying of the 
mat are no longer required, stone chips 
are being placed on top of the oiled 
mat in connection with seal coat oper­
ations. Approximately X/A gal. per sq. 
yd. of R C —2 is applied as a seal 
coat over which a layer of stone chips 
having a maximum size of y2 in. is 
then distributed with spreaders. Lime­
stone chips are preferahle and used 
when available. Otherwise, suitable 
local material is crushed and used. I n 
the application of stone chips, careful 
control is used in the amount of cut­
back used to prevent its being forced 
up through the stone chips by traffic 
during the curing process. Application 
of stone chips by this method produces 
a more stable mat with a non-skid sur­
face that reflects rather than absorbs 
light, thus greatly reducing the haz­
ard of night driving. 

Miscel­ Grand 
laneous Total 

10 11 
$124 $40,904 
802 28,318 
101 21,580 
384 52,745 
43 11,408 

197 25,449 
580 53,425 
198 14,442 
109 9,009 
112 27,934 
327 31,450 
110 55,235 

1,018 46,302 
94 23,579 

336 19.700 
39 21,667 

1,118 37.751 
84 32,679 

564 41,468 
54 20,448 
26 27,959 
66 14,452 

137 23,888 
$6,634 $681,801 

1.0% 100.0% 
d r a i n a g e s t r u c t u r e s , I n c l u d i n g cos t o f c o n ­
s t r u c t i o n . I n s t a l l i n g , r e p l a c i n g , a n d c l e a n i n g . 

8 — S n o w R e m o v a l a n d S t o r a g e — M a i n t a i n i n g o f 
f a c i l i t i e s f o r the a c c u m u l a t i o n of s n o w , I n ­
c l u d i n g the r e p a i r a n d r e n e w a l of p e r m a n e n t 
s n o w f e n c e s , a n d the m a i n t e n a n c e o f p o r t a b l e 
s n o w f e n c e s , c o s t of m a i n t a i n i n g t r e e s , 
s h r u b s a n d o t h e r m e a n s o f s n o w p r e v e n t i o n . 
C o s t o f s n o w r e m o v a l f r o m t h e r o a d w a y . 

9 — I c e a n d F l o o d s — C o m b a t i n g of Ice a n d floods 
i n r i v e r s a n d s t r e a m s to p r e v e n t d a m a g e or 
loss o f r o a d w a y o r s t r u c t u r e s . 

1 0 — M i s c e l l a n e o u s — I n add i t ion to g e n e r a l m i s ­
c e l l a n e o u s I t e m s , th i s I n c l u d e s the m a i n t a i n ­
i n g of g u a r d r a i l s , g u a r d f e n c e s , w a t e r s t a ­
t i ons , s t o r e s h e l t e r s , e t c . 

Maintenance Funds and 
Costs 

Maintenance funds come entirely 
from the four-cent state gasoline tax 
revenues. One-fourth of this net rev­
enue is allocated to the counties for 
county road purposes. Payment of in­
terest on outstanding highway bonds, 
amounting to $112,000 annually, is 
made from the balance and the re­
maining revenue from the gas tax is 
then credited to the Highway Fund. 
Automobile license fees, amounting to 
$340,000 per year, are also credited to 
this fund. 

Explanation of data in tables 
A recapitulation of the annual main­

tenance costs on Wyoming highways 
during 1935 is given 'in the two tables 
accompanying this article. In a study 
of these cost figures, there are several 
points which require explanation. I t 
will be noted that the average cost of 
maintenance on oil roads is $195 per 
mi., with corresponding figures of $209 
for gravel and $175 for earth. Ob­
viously, the natural conclusion to be 
drawn is that there is practically no 
reduction in the maintenance costs as 
a result of oiline. However, it must be 
remembered that in general, the oiled 
roads are those receiving the heavy 
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traffic, with the travel on the gravel 
roads relatively l ight ; much of this 
latter mileage is in the mountains 
where summer tourist traffic represents 
the most serious wear. A better com­
parison would be to take one typical 
example f rom the table, which shows a 
maintenance cost of $43.74 per mi. for 
oiled road while the adjacent gravel 
road indicated a maintenance cost of 
$427.27. T h i s section of gravel road, 
necessarily, wi l l be oiled during the 
present season. 

T h e table also indicates that the 
average maintenance cost in U i n t a 
County was as high as $370, but it 
should be observed that $9,683 out of 
the $27,959 total was spent for snow 
removal. T h e regular maintenance 
costs fo r highways in this county is no 
heavier than for other counties when 
the snow removal cost is deducted. 
Dur ing the past season, the total cost 
of snow removal in the state has been 
$119,000. or about 17% of the total 
spent for maintenance work. T h i s 
heavy expenditure resulted f rom the 
extraordinary heavy snowfall during 
the past winter, combined with the in­
creasing demand f rom the public that 
roads be kept open. D u r i n g the pre­
vious year, only $43,000, or 7% of the 
total maintenance charges, were spent 
for snow removal. 

W i t h the exception of the marked 
increase in snow removal charge, the 
percentages fo r various items spent on 
maintenance are about the same for 
1935 as fo r the preceding year. Surface 
maintenance work, which usually rep­
resents about one-half of the total 
funds, decreased about $30,000 f r o m 
1934. Omit t ing the snow removal items, 
it w i l l be noted that there has been a 
decrease f rom $170 per mi. to $160 per 

TABLE II—Allocation of Expenditures for Highway Maintenance in Wyoming for 1935 

Division of Expenditure Into: Expenditure by Type of Road: Type of Road and .V ileage Average Cost Per Mile 
County Equip­ Ma­ Gen­

Labor ment terial Oil Grave] Earth Oil Gravel Earth Total Oil Gravel Earth eral 

Albany _ $16,331 $18,440 $6,132 $24,715 $10,258 $5,929 124 56 14 195 $199 $181 $396 $209 
Big Horn 11,194 13,577 3,545 19.423 3,856 5,038 106 20 38 165 182 184 130 170 
Campbell 10,241 9,757 1,580 12,951 8.628 67 . . . . 66 133 192 130 161 
Carbon 19,921 22.284 10,539 42.482 10.262 177 64 242 239 158 217 
Converse 4,842 5,618 947 9,077 1,650 680 83 6 19 109 108 237 35 103 

Crook 11,273 12,763 1,413 14.479 6,364 4,605 74 Jo 39 140 193 243 103 181 
Fremont 21,418 26,424 5,581 33,139 6.408 13,877 197 24 65 287 168 260 211 185 
Goshen 6,785 4.904 2.752 14,442 121 121 US 118 
Hot Springs > 4.236 4,069 703 7.467 1,541 36 12 48 206 121 184 
Johnson _ 13.024 11.345 3,563 19.947 2.320 5.666 100 22 26 149 198 101 216 187 

13,965 11,823 5,661 31.450 162 162 193 193 

Lincoln 21.018 32,093 2,123 16,355 35,072 3,807 83 127 14 225 195 275 260 244 
Natrona 20,206 19,898 6,198 46.302 204 204 226 226 
Niobrara 11,847 9,561 2.169 23,579 126 126 186 186 
Park 8.346 9,895 1,458 14,489 5,211 95 36 132 151 144 149 

Platte 10.275 7,687 3.705 18.907 2.760 104 20 124 181 135 173 
Sheridan 17,052 14,569 6,129 30.053 3.726 3.971 113 30 28 173 263 122 139 218 
Sublette 11,199 20,514 965 7,962 20.595 4,121 26 96 26 149 302 213 153 218 
Sweetwater . 16,010 17.892 7.565 41.468 218 218 190 190 
Teton 8,197 11.790 461 5,695 14,753 38 61 100 148 238 204 

Uinta 10.007 11.820 6.130 25.307 2,651 78 22 101 320 118 275 
Washakie 6,723 6.911 818 7,047 1.724 5.680 48 10 22 81 144 166 257 178 
Weston 9.467 12,153 2,267 15,568 8.319 78 32 111 198 254 214 
Total 283,589 315,798 82,413 482,313 109.811 89.676 2.468 524 510 3.504 195 209 175 194 

41.6% 46.3% 12.1% 70.7% 16.1% 13.2% 70.4% 15.0% 14.6% 100.0% 
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mi. in the cost of maintenance work 
during the past year. Pract ica l ly al l of 
this decrease has been in the one item 
of surface maintenance. 

T h e cost of maintaining individual 
sections of oiled highways varies f rom 
a low figure of $50 per mi. to $473 per 
mi . I n one case, where considerable 
reconstruction work was done, and 
this was al l charged to maintenance, 
the cost ran as high as $837 per mi. 
F r o m the detailed figures indicated in 
the table, a general conclusion can be 
drawn that the maintenance of the type 
of road, .as now constructed on present 
W y o m i n g standards, docs not exceed 
$150 per mi. T h i s includes al l charges, 
as wel l as a nominal expenditure for 
snow removal. 

Almost invariably, high maintenance 
costs have resulted f r o m roads con­
structed on poor subgrade without 
sufficient design for drainage and base 
sections. T h i s condition is aggravated 
in irrigated areas where the ground is 
moist during the summer season, and 
on sections of 20-ft. oiled mat, which 
carry heavy bus or truck traffic. T h e 
sections where these high maintenance 
costs have developed represent only a 
small percentage of the total mileage 
in the state, and these faulty conditions 
are gradually being corrected. 

W y o m i n g , wi th small population, 
vast distances, and limited funds, is 
confronted wi th a serious problem in 
the financing of road construction and 
maintenance. Tn order to be able to 
match Federal A i d , every effort is 
made to keep maintenance costs as low 
as is consistent w i th the primary ob­
jective of conserving the capital i n ­
vestment in the highway system. A s 
a result, in recent years, the average 
cost of maintenance has been reduced 
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snow removal mala in Wyoming in man were 
17% of MM total maintenance expenditure, 
compared to 1% In 1934, at* a reHult of a heavy 
snow HeaHon and public demand tor more open 
roads during the winter. 

f rom $300 to $230 per mi. per year. 
T h i s maintenance cost includes: sur­
face repairs, seal coating, structure re­
pairs, snow and weed removal, flood 
damage repairs and some road widen­
ing. T h e cost of maintenance is not 
materially affected by the volume of 
traffic, up to 1,000 cars per day. 

T h e success or fai lure of any enter­
prise depends largely on the organiza-
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tion delegated to do the work. T h e 
cost of labor turnover and training 
employees amounts to a considerable 
sum. A permanent trained and skil led 
organization is therefore essential. Such 
an organization of keymen are con­
tinuously employed by the W y o m i n g 
Highway Department. These men are 
required to use considerable judgment 
and initiative in the performance of 
their duties, especially wi th heavy 
equipment and emergency work occa­
sioned by floods and blizzards. T h e 
loyalty and pride manifest by these 
men in the performance of their duties 
is a real credit to them and to the 
State of W y o m i n g . 

Organization 
T h e operations of the W y o m i n g 

State H ighway Department are under 

Imperial Dam Piling 
C O N T R A C T for supplying 

1,438,560 lb. of steel sheet piling fo r 
Imper ia l dam, would be withheld f rom 
the Jones & Laugh l in Steel Co. of 
Pit tsburgh, because that company has 
been found guilty by the National L a ­
bor Relations Board of unfa i r labor 
practices, according to an announce­
ment of Secretary Ickes . 

Ident ical bids received 

F o u r companies presented identical 
bids on March 17 of $40,086.91 for de­
l ivery of the steel to the Bureau of 
Reclamation at the dam site. T h e steel 
is required fo r construction of the dam, 
which wi l l head the A l l Amer i can 
Canal on the Colorado R ive r about 15 
mi. north of Y u m a , A r i z . Contract was 
scheduled to be awarded to the Jones 
& Laugh l in Steel Co. because its plant 
was the farthest removed f rom the 
dam site, of those who presented quali­
fied bids, when the National Labor R e ­
lations Boa rd notified Secretary Ickes 
of its decision in the case against this 
company. Negotiations in connection 
with award of the contract were 
stopped. 

O f the four bids received, that of the 
Bethlehem Steel Co. was disqualified 
because of a discrepancy. T h e In land 
Steel Co., of Chicago, which has a 
plant at Indiana Harbor , Ind. , and the 
Carnegie-Il l inois Steel Co., of Denver, 
which has a plant at South Chicago, 
111., were the other two bidders. T h e i r 
bids now are being studied pending a 
decision on future action. 

Secretary I ckes ' comment 

" I n the case of deciding between 
identical bids," Secretary Ickes said, 
* * I shall a lways prefer that of the bidder 
which is fa i r to its workers. I disap­
prove of the practice of identical bid­
ding, and would reject all such bids 
except fo r the fact that to reject them 
would carry no assurance of getting 
anything but more identical bids after 
readvertisement and delay." 

Charges were brought against the 
Jones & M c L a u g h l i n Steel Co. before 

the general direction of James B . T r u e , 
superintendent-engineer. C . C . W a r ­
rington is office engineer, C . F . Seif r ied, 
engineer of plans. W . H . Fisher , bridge 
engineer, I . E . Russc l , materials engi­
neer, J . E . L l o y d , oil engineer, J . J . 
Swanson, special engineer in charge of 
labor relations and employment, and 
W . E . Davis , chief accountant. A list 
of district officers is given in the f o l ­
lowing table. 

Maintenance 
District Engineer Sup't. 

Cheyenne J . G. Smith R. D. Fuller 
Rock Springs—T. Moore R. C. Kali 
Casper _ J . R. Phillips H . Langhelclc 

A. C. Marburger 
Basin R. C. Kay R. Earhard 
Sheridan R. J . Templeton_„W. E . Sutton 

R. G . Currie 
Rawlins Geo. Corwinc J . O. Hcald 

Contract Withheld 
the National Labor Relations Boa rd in 
January, 1936, by the labor union on 
charges of mistreatment by the com­
pany of employees at its Al iquippa 
plant. 

0 - \ E of the most difficult 
and acute problems confront ing the 
L o s Angeles County F lood Control 
Dis t r ic t is that of controll ing debris-
laden floods flows wh ich originate in 
the narrow, precipitous canyons of 
the foothills immediately behind sub­
urban areas. These flash floods, carry­
ing great quantities of debris, debouch 

The completed Brand Canyon debriN D I I N I I I look­
ing dnwnittream. The Inlet utructure appear* 
In the foreground while the dam and spillway 
are shown In the background. The b'.mln wan 
excavated to rock to provide ntoraee below the 
natural ground surface and thun reduce the 
hazard In case the dam should be overtopped. 

Lake Mead 344 ft. Deep 

L \ K E M E A D , created by 
Boulder dam and already the largest 
man-made body of water in the world, 
has doubled its size in two months. I t 
now contains 7,000,000 ac. f t . of water. 
Measurements of L a k e Mead on June 
4 represented an increase of 1,000,000 
ac. f t . of water in nine days. Seven 
mil l ion acre-feet of water is 2,287,000.-
000,000 gal., sufficient to supply al l the 
needs of a city the size of Chicago for 
15 years. 

T h e depth of L a k e Mead is increas­
ing about 1 ft . per day and has now-
reached a total of 344 f t . near the dam. 
T h e lake was 91 miles long today, ex­
tending into the extreme lower portion 
of Grand Canyon. 

Instal lat ion of the machinery in the 
powerhouse at Boulder dam is pro­
ceeding rapidly, Ra lph L o w r y , construc­
tion engineer, reports. I t is expected 
that init ial tests of the first generators 
can be started in the late summer with 
generation to be started about 30 days 
later. Mr . L o w r y said the power in­
stallations were 70% complete. 

Los Angeles County builds 
reservoirs at mouths of 
foothill canyons—Storage 
of 100,000 cu. yd. per sq. 

mi. of watershed used 
in design 

By W. E. CHRISTISON 
C h i e f Design Engineer 

Los Angeles County Flood Control District 

upon the foothil l debris cones at the 
outlets of the canyons, causing serious 
damage to the rapidly expanding resi­
dential districts. T h e acuteness of the 

Trapping Flood Debris in 
Excavated Detention Basins 
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situation was demonstrated in January, 
1934, when a heavy ra infa l l above the 
LaCrescenta-Montrose area, on a water­
shed denuded by fire during November, 
1933, caused a debris flow which re­
sulted in deaths of approximately thirty 
persons and property damage to the ex­
tent of about $5,000,000. 

A f t e r an exhaustive study of this 
problem, the Dis t r ic t embarked upon 
a program of constructing debris ba­
sins for the purpose of trapping debris 
carried by flood flow f rom mountain 

Tin- completed spillway structure with concrete 
surfacing and elevated berm. The proximity of 
the highly populated residential area which ap­
pears Immediately downstream from the basin 
Indicates clearly the necessity for some pro-
tecUon from debris-laden floods. 

slopes and thus preventing uncontroll­
ed flow of debris-laden waters through 
the populated area ly ing below the 
canyon. 

T h e B r a n d Canyon debris basin, 
constructed by the Dis t r ic t in 1934-
35, is a typical example of the type of 
structure evolved by the Dist r ic t . A 
brief description of this basin fo l lows : 

T h e B r a n d Canyon debris basin is 
located near the mouth of Brand Can­
yon in the Verdugo Mountains, ap-

Plan and longitudinal section of the Brand 
Canyon debris basin. 

proximately \ l / 2 mi. northwest of the 
Ci ty of Glendale, Cal i f . T h e watershed 
of Brand Canyon, 1.03 sq. mi. in area, 
was denuded of its protective brush 
covering by a fire which occurred in 
December 1927. I t is estimated that 
approximately 26,000 cu. yd. of debris 
was deposited on city streets by the 
first storm occurr ing after the fire. 
E v e r y winter since the fire, consider­
able debris has been carried by storm 
runoff f rom the canyon wi th attendant 
danger, inconvenience and expense to 
the city. 

I n designing debris basins, it is the 
policy of the Dis t r ic t engineers to pro­
vide as near a storage capacity of 
100,000 cu. yd. per sq. mi. of drainage 

i 
Channel Section 3erm£r865 

Transition Sec. Cone. Slab 
$AP^ Spillway Section 

Spillway Lip am 
6'Cone Slab 

I Natural 
ground Stripping Line-^ Exca* Bas/n 

Section BP-BP Excov Basin 

Crest of Dam f/88?—) Licovated Bosin-y ^Debris Line 
Spillway Lip LUfflO-^ //Slope3.0441 S / /High water line 

Section AP-AP 

-Slope 11 
Section CP-CP 

lOXSJope^ 
6"Cone Slob' 

Cutoff Wall-

CompacUng the earthflU for the west abutment 
of the dam for Brand Canyon basin. The spill­
way cre«t appears at the left. Construction of 
the spillway channel appears In the background. 

area as the site and funds available 
fo r construction w i l l permit. T h i s 
figure has been determined af ter care­
f u l consideration of available data on 
debris flows f rom small drainage areas 
which have been denuded by fire. T h e 
largest debris flow actually measured 
was at Haines debris basin where, f rom 
a burned drainage area of 0.47 sq. mi. 
32,000 cu. yd. of debris was measured 
in the catchment basin, which is equiv­
alent to 67,000 cu. yd . per sq. mi. of 
drainage area. I t is considered best to 
provide as much of the storage capac­
i ty as possible in excavation below 
ground so as not to store debris above 
the general ground surface, and thus 
create a potential hazard in the event 
of overtopping the dam. O n the B r a n d 
Canyon basin site, due to shallow depth 
to bedrock, only 83% of the desired 
capacity could be secured by excava­
tion below stream bed. T h i s fact ne­
cessitated the construction of a dam 
and placing the spil lway lip at the 
proper elevation to secure the neces­
sary storage. 

A f t e r consideration of these various 
factors, the decision to design for a 
debris storage capacity of 69,500 cu. 
yd. was reached. T h e reduction f rom 
the basic design figure of 100,000 cu. 
yd. per sq. mi. of drainage area was 
considered safe, because only 68% of 
the area had been burned, several years 
had elapsed since the fire and consid­
erable protective vegetation had re-
grown on the watershed. 

Details of the inlet and outlet s truc­
tures, the basin, dam and transition 
structure below the outlet are shown 
on the accompanying drawing and 
photographs. 

Contract fo r the construction of the 
basin was awarded to J . L . McCla in , 
deceased, on Jan . 30, 1934, and the job 
was completed Nov. 1, 1935. Engineer­
ing and inspection was performed by 
the L o s Angeles County F lood Control 
Dis t r ic t . W i l l i a m H . F a i n was resident 
engineer on the job for the Dis t r ic t . 
C . H . H o w e l l is chief engineer of the 
Dis t r ic t . 



Views From Large 
Western Projects 

At the T u j u n g a C a n y o n 
quarry (above) where rock 
if* heing secured for the Los 
Angeles County flood con­
trol projects being carried 
out under the direction of 
the I . S. Engineers. Load­
ing is being done with a 
B u c y r u s - E r i e Loadinastcr 
mounted on a Caterpillar 
tractor. 

Although concrete placing 
has the spotlight on the 
Crand Coulee Dam project, 
excavation work is still a 
major activity (right) with 
power shovels moving rock 
at record rates. 

I n the famous old milling; 
town (below) of V i r g i n i a 
City, Nev., the steep grades 
of the street* and the fre­
quent winter storms make 
snow removal with this Cat­
erpillar Diesel patrol almost 
a continuous winter oper­
ation. 

O W Y H E E R E S E R V O I R 
S P I L L S (above)—For the first 
time, the 1,120,000-ac. f t . reser­
voir behind the Owyhee dam in 
eastern Oregon has been filled 
and water discharged down the 
glory-hole type of spillway. This 
storage assures a two-year sup­
ply of water for the Owyhee 
project of the Bureau of Recla­
mation. 
On the famous Snoqualmie Pass 
route (below) of the Washing­
ton State Highway system over 
the Cascade Mountains, the 
state-owned equipment includes 
an Aust in-Western Autocrat 
roller. 



Casting of concrete piles (above) is one of the first steps in 
ihe construction of the Imperial Dam. the diversion struc­
ture for both the Ail-American Canal and the canal for the 
Gila project from the Colorado River. This pile casting work 
is part of the contract of Morrison-Knudsen Co., Inc. , Utah 
Construction, and Winston Bros. 

"3>'<' 

All- America n Canal work (above) continues 
with the project more than 50% complete. At 
Potholes. Calif . , on the contract of the Lewis 
Construction Co., this 2-yd. Lorain-87 is moving 
material on a 900,000 cu. yd. section of the work. 

Five canyon wall outlets below Boulder Dam 
shown under test (belotc) prod nee a waterfall 
180 f t . high, which is 13 f t . higher than Niagara 
Falls . The regulation-size railroad boxcar filled 
with electrical equipment is being lowered into 
the canyon by the ISO-ton Government cable-
way. Power plant installations are now about 
7 5 % complete anil initial tests arc scheduled 
for the late summer. 

* 
Guy F . Atkinson Co. (above) is making rapid progress on this 
$228,471 grading contract for 4.1 mi. on the Angeles Crest 
Highway in the Angeles National Forest. The Bureau of Public 
Roads is in charge of the work. LeTourneau bulldozer equip­
ment is shown at work on a large f i l l . 

Site of the Bartlett dam to be built by the Bureau of Reclama­
tion on the Verde River in Arizona. The structure will be a high 
multiple arch which will provide additional storage for the 
Salt River Val lc j development. Contract was recently awarded 
to Barrett & Hilp and Macco Construction Co. on a low bid 
of 82,227,495. 



Cantilever 
Is Feature of Coos 

Construction method on 793-ft. main span uses false­
work under anchor arms with suspended section 
cantilevered to closure — Long concrete arch ap­
proaches provide total length of 5,337 ft. for structure 

on Oregon coast highway 

A M O N U M E N T A L bridge, 
more than a mile long, has just been 
completed, spanning the entrance to 
Coos B a y at North Bend, Oregon. T h e 
outstanding feature of this bridge is 
the 793-ft. cantilever span over the ship 
channel, having a vertical clearance of 
145 ft . , and a height above mean low 
tide of 120 f t . for a width of 527 f t . 
T h i s bridge is the largest and most 
southerly of the five Coast bridges 
being built by the Oregon State H i g h ­
way Commission, assisted by a grant 
f rom the Publ ic W o r k s Administrat ion. 
T h i s bridge was opened for traffic on 
May 9, and formal ly dedicated wi th 
elaborate ceremonies on June 7. T h e 
cost w i l l be approximately $2,200,000. 

Th rough an act of the Oregon State 
Legislature, the highway commission 
was authorized to buy back the bridge 
bonds already turned over to the P W A 
and declared the bridges free f rom 
tolls, which w i l l greatly encourage 
tourist travel over this highway, con­
sidered one of the most scenic high­
ways in the country. 

Coos B a y , 260 mi. south of As tor ia 
and 230 mi. f rom Portland, is an i m ­
portant land locked harbor for ocean­
going vessels, serving one of the largest 
timber areas of the Coast. T h e U . S. 
Engineers insisted on ample clearance 
bridge for vessels, and a high steel can­
tilever span wi th long concrete ap­
proaches was the logical design solu­
tion. T h e central span is 793 f t . between 
supports wi th side anchor spans 457j^ 
f t . long. On the north approach are 
seven concrete deck arches, increasing 
in span f r o m 157 to 265 f t . and con­
nected wi th the entrance plaza by 
means of 492 f t . of concrete viaduct. 
T h e plaza has a length of 57 f t . and a 
width of 80 ft., to permit parking and 
easy access to the adjacent State Parks . 

T h e south approach consists of s ix 
concrete arches, wi th lengths f r o m 170 
to 265 f t . connected wi th the plaza by 
233 f t . of concrete viaduct. T h e total 
length of the structure is 5,337 f t . ; ap­
proach grades are 4 % ; the roadway is 
27 f t . between curbs with two Zl/2-it. 
sidewalks. General features of the 
structure are shown in the accompany­
ing drawing. 

I n the May issue we presented a 
review of the Yaquina Bay bridge, 
one of the five projects being carried 
out by the Oregon Highway De­
partment on the coast highway to 
eliminate the state-owned ferries 
across bays and rivers on this im­
portant route. This article describes 
another one of these structures. The 
Yaquina Bay and the Coos Bay 
bridges are larger and have more 
construction interest than the other 
three of the group.—Editor. 

Foundations 

A l l piers rest on pile footings driven 
to refusal into the underlying sand 
strata, aided by jett ing, except fo r the 
final 5 f t . of penetration which was 
driven wi th the hammer, only. I n gen­
eral, piles were driven to about 35 f t . 
below the bottom of the pier footings. 

T h e two main piers ( N o . 9 and No. 
10) rest on 608 piles each wi th an aver­
age penetration of 70 f t . below datum. 
T h e usual method of open cofferdam 
construction wi th steel sheet piling was 
used. A f t e r excavation, by means of 
clamshell dredges to the footing depths, 
piles were driven to the desired depth 
and a tremie seal poured. A f t e r un-
watering, the piers were constructed in 
the dry wi th no unusual difficulties. 

T h e main piers car ry ing the central 
towers of the cantilever span have a 
concrete seal base 43x90 f t . by 8 f t . 
high. A s the weight of this seal was 
insufficient to withstand the hydro­
s t a t i c u p l i f t , a d d i t i o n a l h o l d - d o w n 
power was provided by the foundation 
piles extending through the seal. E x ­
periments on testing tip-lift show that 
each of the foundation piles has a hold­
ing-down power of over 20 tons. Pi les 
driven at 2.5-ft. centers, however, w i l l 
not develop their f u l l holding-down ca­
pacity, and the designers assume that 
the mass of earth enclosed by the piles 
wi l l act as a unit in overcoming up­
lif t , thus augmenting the weight of 
the seal concrete. 

T h e main pier f r o m E1.-28, at the 
top of the seal, to E l . 15, the base of 
the concrete columns, is of mass con-
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1 I I ts l S I I :i>—Initial tablework bent under Hec-
ond panel point, rtupported on 16 piles. The 
derrick hag been rained from first position to 
roadway level. 

struction, heavily reinforced and cored 
out between load points to reduce con­
crete. F r o m E l . 15 to the top of the 
concrete section, the pier columns 
taper, by offsets, f r o m 16x20 f t . to 10x15 
ft . wi th a 4-ft. connecting .web wal l . 
T h e two columns are cross braced by 
heavily reinforced diagonal beams. 

Steel towers 

T h e base members of the steel tow­
ers rest on 3-in. steel plates anchored 
into the concrete by 2 ^ - i n . x 6-ft. an­
chor bolts. T h e towers are of maltese 
cross section with overall widths of 
8 j ^ x 4 j 4 f t . at the base, tapering to a 
section of 1 ft . , 8 in . by 4 f t . at the top 
of the upper chord. Connecting cross 
bracing is of the usual angle-plate type. 

Ornamental tower tops carry navi­
gation lights at an elevation of 280 f t . 
above the bay. T o w e r s were erected 
vert ical but pulled 1-9/16-in. out of 
plumb towards the anchor arm to 
counteract the dead load of the sus­
pended span during erection. 

Unusua l care was given to the design 
of the steel structure in an effort to 
product a pleasing effect. Bo th the top 
and the bottom chords are curved in 
outline approaching the curve line of 
an arch. A n unusual treatment of the 
cross bracing over the roadway gives 
the effect of a Gothic cathedral corr i ­
dor as shown i n the accompanying 
il lustration. T h e steel is painted a light 
green color. 
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Erection Plan 
Bay Bridge 

Expans ion is provided at the shore 
ends of the anchor spans by the usual 
method of end shoes r iding on nests of 
cast steel rollers. Roadway expansion 
joints, of the finger type, made of cast 
steel, are provided at the shore ends of 
the anchor spans and between the sus­
pended and cantilever span. Sidewalk 
expansions are provided with copper 
water stops and bituminous fillers. 

Cantilever span erection 

Erec t ion of fa lsework across the 
navigation channel was not allowed, 
although this method might have been 
used for the approach spans. T h e con­
tractors selected, as a matter of econ­
omy, a rather unusual method of erect­
ing the steel spans. 

F o l l o w i n g the erection of the con­
crete portion of the main piers, false­
work bents were erected at the second 
panel point of the anchor span, 61 f t . 
in shore f rom the main pier (see il lus-

the false work bents and the center 
piers. A s a matter of precaution, 275-
ton hydraulic jacks , fitted with pressure 
gauges, were placed between the tops 
of the falsework bents and the lower 
chords, to check on the actual loading 
at all stages of the erection. 

Erec t ion of the anchor arm was kept 
in advance of the cantilever arm so that 
at a l l times the falsework bent would 

tration.) These bents were of heavy 
construction as they were to act, to­
gether wi th the center pier, to carry 
the load of the cantilever and anchor 
spans during erection. These false bents 
were made of I-beams ( f rom the deck 
system) reinforced by 12xl2-in. t im­
bers, resting on clusters of 16 piles. A 
working platform was constructed f rom 
the piers to the falsework bents. 

T h e base sections of the piers, weigh­
ing 36 tons each, were placed wi th a 
stiff leg derrick placed on these work­
ing platforms. T h e second section of 
the main pier and the floor system next 
to the piers were then placed f rom 
this position, after wh ich the derricks 
were raised to the floor elevations and 
the towers completed. A second der­
r ick was installed at the floor level and 
the erection of the cantilever span and 
the anchor span carried on simultan­
eously so as to balance the loads over 

S K ( O M ) S T E I *—2 7 5 ft. out from the tower the 
second falsework bent In added. Hydraulic Jacks 
fitted with pressure gauges were used to check 
louds on falsework and later aid in landing the 
anchor arum. 

T H I R D STEP—157-f t . anchor arm lunded on 
upproach pier. Although exposed to high winds, 
the erection was carried out without side guy lines. 

t'ross bracing over thr madwu.v in the steel spun 
section of the bridge watt designed to give the 
effect of a Gothic cathedral corridor. 

carry only f rom 200 to 400 tons. W h e n 
the anchor arm reached 275 f t . out 
from the main pier, a second falsework 
bent, similar to the first one was 
erected, and the anchor arm then ex­
tended to the inshore end of the span. 
T h e hydraulic jacks placed on the false­
work bents assisted in landing the 
anchor spans on the approach piers. 

A s a matter of precaution, the r ivet­
ing was kept close up to the erection. 
T h i s being especially necessary as the 
bridge was exposed to high winds and 
no side guy lines were provided. 

T h e suspended span, 366 f t . long was 
erected f rom each end of the cantilever 
span, closure being at the center of the 
suspended section. T h i s closure was 
effected by means of hydraulic jacks 
inserted between the bottom chords of 
the suspended span and the cantilever 
span. 

Concrete arches 

T h e concrete deck arches vary in 
length f rom 157 f t . to 265 f t . and are 
symmetrical about the cantilever span. 
T h e 265 f t . span is typical of the other 
lengths, except as to size. The re are 
two arch rings having a section 5 f t . 
by 7 f t . at the skewback and tapering 
to 5 f t . by 4 f t . at the crown. T h e 
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arches were erected' as three-hinge 
arches by the introduction of "Con-
sidere hinges" at the crown and the 
skewhacks. These hinges are simply a 
reduction of the section of the arch at 
the hinge point to a minimum area 
which, when very heavily reinforced, 
w i l l carry the load and also permit 
bending during construction. T h i s 
method of construction eliminates neg­
ative movements and permits more 
economical design. Af t e r the dead 
load is all placed the span is swung 
free f rom the falsework and the rein­
forc ing steel at the hinge points is 
welded and the arch poured to the f u l l 
section with concrete. 

T h e deck on the concrete arches is 
carried by columns tied together with 
web walls pierced by large Gothic arch 
openings. T h e deck is of the usual 
beam-stringer type; the beams spaced 
about 24 ft . centers and the stringers 
spaced 5 ft., 9-in centers. T h e deck on 
the arch section is 6l/2 in . thick. O n 
the viaduct section the floor slab is 7% 
in . thick and 6 in. thick on the steel 
span. 

T h e viaduct approach spans are of 
the usual beam-stringer design. Bents 
are spaced f rom 56 f t . to 70 ft . on cen­
ters. There are four longitudinal beams 
18x51 in. spaced 8-ft. centers, and the 
10x50-in. cross beams are spaced 14-ft. 
centers. Expans ion joints are carried 
on cast chromium steel segmental ro l l ­
ers. 

Sidewalks are carried on cantilevered 
brackets located at each cross beam 
point. T h e slab is 5 in . thick. Sidewalks 
on the concrete structures have con­
crete railings made up of precast p i l ­
asters and cast in place rai l . T h e ra i l ­
ing on the steel span is made up of 3-in. 
pipe, top and bottom, connected with 
i ron spindles and held in place by 6-in. 
channels fastened to sidewalk stringers 
and deck beams. Approach bents have 
concrete footings resting on timber 
piles cut off below the water line. 

P iers were constructed in steel sheet 
piling cofferdams which were scaled 
by tremie placed concrete. A f t e r un-

Concrete arches of pleitNinit proportions Hunk the 
nuiln *teel npan. Arctic* vary from 187 to 265 
ft. and were erected an three-hinge ntrurtures 
with the Introduction of < nnsldere hliiKen during 
roiiKtructlon. 

watering, the piers were built in the 
dry. T h e columns are of reinforced 
concrete, cored out to reduce volume, 
and connected by web walls which are 
cut away in the form of large Gothic 
windows; resulting in a most pleasing 
effect when viewed f rom below. 

A l l concrete structures were con­
structed on timber bents resting on 
piling. F o r m s were usually built in 
sections on the f raming platform or 
carpenter shops and assembled on the 
job, thus greatly reducing the cost of 
form work. Exposed faces, where pos­
sible, were lined with plywood to en­
sure a better concrete finish. Sections 
of forms were delivered to position by 
the gantry cranes. 

Coarse aggregate was obtained f rom 
a r iver deposit in the Umpqua R ive r 
and hauled to site by ra i l . F i n e aggre­
gate was a coarse sand and found along 
the Coast. 

Concrete plant 

Concrete was mixed in a central mix­
ing plant and distributed by trucks. 
A l l concrete was careful ly controlled 
as to water-cement ratio, and constant 
check was made of both materials and 
concrete cylinders to obtain the re­
quired strength. T h e cement used was 
varied f rom time to time to meet the 
special conditions of the pour, regard­
less of the specified mix. T h i s var ia ­
tion was possible as the contractor was 
paid only for cement ordered into the 
mixture by the engineer. E l e c t r i c v i ­
brators were used for al l concrete and 
were found to be indespensible, espe­
cially where there was a large amount 
of reinforcing steel and a dry mix were 
desirable. 

Bo th channel piers are protected by 
fender piling driven in the form of 5 
or 7-pile dolphins, connected by Port 
Or fo rd cedar waling. These fender 
piles were treated with a solution of 
whi le arsenic, copper sulphate, and 

zinc sulphate, forced into the piles un­
der the mineral cell process. 

M a j o r contract quantities were : 
Excava t ion , 24,000 cu. yd. (SL$ 8.00 
Pi l ing, 190.000 l in . f t . @ 50 
Concrete, 8,000 cu. yd . seal @ 12.00 
Concrete, 19,000 cu. yd . pier 

and footings 15.80 
Structura l steel, 3,635 tons @ .10 
Reinforc ing steel, 2,205 tons 

@ 0465 
In addition to materials in the struc­

ture is a large amount of materials 
used in falsework and forms. Prac­
tically al l materials were produced 
locally except the steel, which was 
shipped f rom eastern mills. 

Approximate total of materials used: 
Pi l ing, 504,000 l in . f t . 
Lumber , 16,000,000 ft . B . M . 
Sand, 54,000 cu. yd . 
Grave l , 110,000 cu. vd. 
Cement, 182,000 bbl. 

Equipment 

T h i s job was completely equipped 
with the fo l lowing major equipment: 
1— A central concrete mixing plant 

equipped with two 2-cu. yd. R a n -
some mixers, B l a w - K n o x batchers, 
and Fa i rbanks scales for weighing 
aggregate. Cement was shipped in 
hulk f r o m the Oregon portland 
plant at Oswego, Oregon. 

2— F o u r gantries equipped with stiff 
leg derricks, two on each approach. 
These ran on a construction trestle 
on the west side of the bridge and 
delivered al l kinds of materials f rom 
trucks to the construction point on 
the bridge. 

3— 2 Vu lcan No. 1. hammers, and 1 
M c K i e r n a n - T e r r y 9-B-3 double act­
ing hammer for pile driving. 

A—2 Byron-Jackson 8-in. cent r i fugal ; 1 
Pulsometer pump; 1 Worth ington 
l j ^ - i n . centrifugal pump; 8 B y r o n -
Jackson pumps. \l/2-\n. to 4-in. cen­
t r i f u g a l : 1 Pacif ic Pump Co. 6-in. 
centr ifugal sand pump. 

5—13 hoists of different makes; 4steam 
swing engines. 
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6— Y Clamshell buckets, yz yd. to 1 yd. 
7— 1 Ingersoll-Rand electric driven 

compressor. 

Personnel 

Contract for all piers and the con­
crete approaches was let to the North­
west Roads Co. of Portland. E . C . 
Panton was superintendent fo r the con­
tractor. 

Contract for the steel structure was 
let to the Vi rg in ia Bridge and I ron 
Co. of Roanoke, Vi rg in ia , represented 
on the job by H . E . Robinson. 

Erec t ion of the steel was sub-con­
tracted to F . L . Holser Co. of L o s A n ­
geles, with W i l l i a m K e l l y , superintend­
ent. 

T h e bridge was designed by C. B . 
McCullough, bridge engineer, Oregon 
State H ighway Department, assisted 
by O. A . Chase, designing engineer. 
T h e structure was built under the di­
rection of the Oregon State H ighway 

A L T H O U G H butane has been 
in use as a motor fuel for about seven 
years, its use on a commercial basis 
dates back only about three. Since the 
time that such contractors as the R a n -
some Co. in Emeryv i l l e , Ca l i f . ; Mor­
gan P a v i n g Co. in Loomis, Calif. , and 
Clyde Sheets in L o s Angeles began to 
use it extensively, its use has increased 
rapidly and it has now taken its place 
wi th other automotive fuels as a com­
modity of proven value. One of the 
largest fleets of t rucks using butane as 
a fuel is that of the Griff i th Co. at 
Caja lco Dam, described in Western 
Construction Nezvs March , 1936. T h i s 
fleet of thir ty new trucks has never 
used any fuel but butane. 

T h e actual value of butane has proven 
to be greater than that of gasoline, and 
only one thing has retarded the rapid 
extension of its use—the necessity for 
holding it under pressure. T h i s re­
quires special storage tanks, tank trucks, 
vehicle fuel tanks and special equip­
ment fo r handling. Three years ago 
these points presented serious prob­
lems, but they have been successfully 
solved. Not only are there over a 
dozen filling stations in Cal i forn ia a l ­
ready, but tank trucks are numerous, 
and good tank fittings, meters, pumps, 
and flexible hose are obtainable at 
reasonable prices. 

T h e problem therefore resolves itself 
chiefly into the question of whether it 
is convenient fo r the vehicle owner to 
obtain the fuel and supply the neces­
sary capital fo r the extra equipment. 
T h i s fuel is obtainable almost any­
where in Cal i fo rn ia and should soon 
be available in Oregon, Washington, 
Montana. Nebraska, Utah , Nevada— 
in fact, anywhere wi thin reasonable 
distance of oil wells. 

Commission of which R . A . Baldock is 
state highway engineer, wi th G . S. 
Paxson as acting bridge engineer. 

T h e Public W o r k s Adminis t ra t ion is 
represented by C . C . Hockley , state di­
rector, and R . H . Corey, state engineer 
inspector. Resident engineers on the 
job were S. M . P. Dolan, and A . E . 
Ebcrhar t , assisted by E . L . V in ton , and 
J . J . O 'Fa r r e l l , assistant resident en­
gineer inspectors. 

I n direct charge fo r the state were 
the fo l l owing : A . G . Skelton, project 
engineer; Raymond Archibald , resi­
dent engineer; Dexte r Smith, resident 
engineer, assisted by L . C . Smitton, L . 
L . Jensen, and O. R . Kcnnen . with the 
fol lowing inspectors: R . D . M c G i l v r a , 
E . T . Bellew, R o c k w a l l Simpson, M . 
W . Gallagher, A . Benschedt, I r w i n 
Cooper, E a r l Mershon, and F . P . R a w -
son. 

W o r k was begun A u g . 1, 1934, and 
completed June 15, 1936. 

A general description of 
this relatively new motor 
fuel, its characteristics, re­
quirements for handling/ 

and operating results 

By G . L. HOLZAPFEL 
President, Hol iapfel Instrument C o . 

Los Angeles, Ca l i f . 

Butane can be shipped long distances 
in tank cars at about the same cost as 
gasoline and for shorter distances the 
tank truck and trailer can be used. I t 
is even being shipped to Europe f rom 
G u l f ports. The re is, therefore, no 
reason why butane should not be avai l ­
able practically anywhere where gaso­
line is sold. I t costs less than gasoline 
at the refinery and should, therefore, 
cost less to the consumer. Butane, so 
far, has not been the cause of any 
serious price war, because there are 
relatively few firms selling it. Butane 
is not subject to state or Federal gas 
tax. 

A s for capital required the sum of 
$5,000 is sufficient to pay for storage 
tank and enough vehicle tanks, car­
buretors and equipment for a fleet of 
considerable size. T h e cost to equip 
vehicles varies f r o m S120 to $200, de­
pending chiefly upon the capacity of 
the fuel tanks. 

A t present there are about 3,000 bu­
tane equipped vehicles in Cal i fo rn ia 
and not less than 30 or 40 tank trucks, 
besides a large number of trailers. 
Completely equipped trailers for refuel­
ing tractors and similar equipment can 
be bought for as little as $250. (275 
gal. capacity.) 

W h y pressure is necessary 

I t is often asked w h y butane must 
be kept under pressure and how that 
pressure is maintained. Crude oil, as 
it comes f rom the wells, consists of a 
vast number of compounds or " f r ac ­
tions," each of which has a different 
boiling point. W h e n oil comes f r o m 
the well , it is usually preceded by the 
lightest fract ion, known as methane. 
T h i s is a gas and with the next f rac ­
tion, ethane, goes to make up the fuel 
supplied in the city gas mains, being 
known as natural gas. Next come pro­
pane and butane, both gases in their 
natural state, which means that they 
boil at atmospheric temperatures and 
pressures. 

These gases may be liquefied either 
by a reduction in their temperature or 
an increase in their pressure. I n sub­
zero temperatures, pure butane would 
be liquid at atmospheric pressure, but 
propane would be a gas at tempera­
ture as low as 50° F . However , as soon 
as the pressure on these gases is in ­
creased, they liquefy, and, once liquid, 
wi l l exert a pressure on the container. 
T h e pressure, known as vapor pressure, 
varies with the temperature. F o r ex­
ample, pure normal butane exerts a 
pressure of 11 lb. (gage) at 60° F . , 
while pure propane has a vapor pres­
sure of 107 lb. A mixture of the two 
gases wi l l have a vapor pressure some­
where in between those limits, so that 
these two fuels may be blended in any 
desired proportions, admitt ing of their 
use in sub-zero temperatures when de­
sired. A t 100° F . , the gage pressures 
are 37 lb. and 175 lb., respectively. 

I t is apparent, that as soon as the 
pressure is reduced, i.e., by opening a 
valve in the tank, the liquid inside w i l l 
boil and gas wi l l come out. Or , i f de­
sired, the liquid may be removed f rom 
the tank and, by application of heat, 
reduced to a gas at any convenient 
point. 

A butane carburetor is therefore 
simply an apparatus fo r vaporizing the 
liquid butane, reducing its pressure and 
mixing the true gas so obtained wi th 
the proper amount of air f o r com­
bustion. 

Carburet ion 

T h e methods by which this carbure­
tion is carried out may va ry in detail, 
with different c a r b u r e t o r s , various 
manufacturers of these instruments 
claiming various desired characteris­
tics. T h e construction of a butane car­
buretor may mean a great deal to the 
user. I t must be easily fitted, reliable, 
durable, economical, easily adjusted 
and so designed that the average me­
chanic can meddle wi th it and not get 
it out of order. 

T h e butane system, in most installa­
tions, is merely supplementary to the 
gasoline system, the latter being in no 
way disturbed, so that gasoline may be 
used if at any time or place butane is 
not available. T h e conversion of a 
truck to butane does not, therefore, 

ISutane QctS—Facts Every 
Contractor Should Know 
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Rye Patch Dam Completed in Nevada 

l imit its activities in any way, but only 
extends them, for if the conversion is 
properly made, power wi l l be increased 
and grade can usually be taken on one 
gear higher. Average speed is increased 
and much time saved. 

I t has been suggested that the use 
of butane fuel adds increased compli­
cations, that is, that refuel ing is not so 
easy as with gasoline. T h i s is not the 
case. Refue l ing is. i f anything, quicker 
than with gasoline and is very simply 
carried out. T h e hose being hermeti­
cally sealed to the tank, there is no 
danger of overfi l l ing and no possibility 
of spill ing the fue l on the ground. 
Therefore , once the equipment has 
been installed, butane admits of greater 
speed in refuel ing and brings increased 
safety. 

I f the gasoline carburetor is used 
without any alterations, and butane 
vapor fed to its venturi , the power ob­
tained is slightly less than wi th gaso­
line. I f , however, a larger venturi is 
employed, the power output is in ­
creased somewhat and if every oppor­
tunity is taken of the advantages of­
fered by butane, such as using a cold 
intake manifold, larger venturi and 
higher engine compression, the power 
obtained wi th butane is considerably 
greater than with gasoline. T h i s has 
been very careful ly tested in engine 
laboratories and is in no way a matter 
of conjecture. 

Power 

Economy has been similarly tested 
and it has been found, by dynamometer 
on a multicylinder engine, that about 
10% more energy can be produced f rom 
a gallon of gasoline than f rom a gallon 
of butane, provided the compression is 
not increased. I f the compression is 
increased the economy with butane is, 
of course, improved so that the energy 
per gallon of fuel is about the same in 
both cases. 

O n the road, however, wi th the con­
stant throttle movements and constant 
wastage of gasoline, wi th vary ing in ­
take manifold temperatures and similar 
variables, it is possible to go consider­
ably fur ther on a gallon of butane 
when the engine compression is in ­
creased to the desired amount. I f a 
truck is converted to butane without 
any change in the compression, the 
mileage per gallon is just about the 
same as with gasoline and where the 
gasoline carburction has not been as 
nearly perfect as is possible, the mile­
age is greater than wi th gasoline. 

Economy 

T h e economy of butane is, of course, 
due to the wastefulness of gasoline. 
T h i s becomes evident when it is con­
sidered that a gallon of gasoline (6.2 
lb.) contains 25% more heat units than 
a gallon of butane (4.8 lb.) and is cap­
able of dr iving a car no further, which 
means really, that 20% of the gasoline 
is wasted. T h i s wasted gasoline leads to 
a consideration of the question of wear. 
Undoubtedly most of the increased en­
gine l ife found when butane is used is 
due to lack of dilution of oil by the 

R Y E P A T C H D A M on the 
Humboldt R i v e r in Nevada, has been 
completed and placed in service by the 
Bureau of Reclamation, according to a 
recent report f r o m Ac t ing Commis­
sioner John C . Page. R y e Patch Dam, 
like H y r u m Dam in U t a h and the 
Agency Va l l ey D a m in Oregon, was 
begun in 1934 wi th funds allotted to 
the Bureau of Reclamation by the 
P W A . 

T h e structure is an earthfil l dam 75 
f t . high, and creates a reservoir with 
a capacity of 80,000-ac. f t . of water. A t 
present 4.000 ac. f t . have been stored 
and by the close of this season it is 
expected that the storage may be i n ­
creased to 25,000-ac. f t . T h e Humboldt 
R i v e r has an exceptionally erratic 
record for water production. I t pro­
duced 522.609 ac. f t . in 1907 and only 

gasoline. I t is common observation 
that when a crankcase is filled w i t h 
fresh oi l , the engine can be run much 
fur ther before the first quart of oil is 
needed than before the second quart 
is needed. T h i s is due to two f a c t s : 
(1) gasoline actually goes into the oil 
and increases its volume, and (2) the 
oil , having become thinned by this 
gasoline, more easily passes the piston 
rings. Actual ly , this dilution goes on 
even in a hot engine, a fact which has 
been amply demonstrated by tests. 

W i t h butane there is no dilution 
whatever, and the oil remains in good 
condition fo r very much longer peri­
ods. I n t rucks on heavy duty, oi l 
changes every 10,000 miles are the rule, 
although it is recommended that oil be 
tested i f it is kept more than twice as 
long as was the case wi th gasoline. O f 
course, the amount of oil added to the 
engine between changes is much less 
in the case of butane than in the case 
of gasoline. 

Obviously, a piston wi l l not be prop­
erly lubricated if the oil is diluted wi th 
gasoline. I n starting, the oil is washed 
off the cylinder walls by the wet gaso-

7,350 in 1920. Storage of the surplus 
waters in the wet years under these 
conditions becomes essential to safe 
irrigation. T h e R y e Pa tch dam wi l l 
store water for 33,000 acres in the nar­
row val ley of the Humboldt . A l l this 
land is at present farmed, but w i th an 
indefinite water supply. W a t e r rights 
held by an acreage equally as large, 
but of submarginal character, were 
purchased and this land retired. T h e 
cost of R y e Patch dam project was 
approximately $1,250,000. 

Contract was carried out by J . A . 
Ter te l ing & Sons, Boise, Idaho, on a 
low bid of $256,322. U n i t bids were 
p u b l i s h e d in Western Construction 
News, December, 1934, page 40. L . J . 
Foster was construction engineer for 
the Bureau of Reclamation. 

line that enters and it is some time be­
fore more oil takes the place of that 
wh ich has been washed away. T h e 
latest test made on a truck belonging 
to the V a n Ve l s i r T r u c k i n g Co. of L o s 
Angeles, operating on butane, showed 
less than .001-in. wear after 44,000 mi. 

The re is much to be learned about 
the lubrication of butane-equipped ve­
hicles and when more knowledge is 
available, the l ife of a cylinder block 

'when butane is used, w i l l be at least 
three times as long as when gasoline is 
used; it is already more than twice as 
great. Use of too heavy an oil wi th 
butane results in much poorer results, 
but the fact that good results have 
been achieved by many users means 
that such results are available fo r al l 
i f due attention is paid to the necessary 
details. 

Recent ly a careful survey of butane 
costs was made by this company on a 
truck and trailer (gross capacity 68,000 
lb . ) . Resultant operating costs w e r e : 
gasoline 5.4c per mile, and butane 3.2c 
per mile. These figures included cost 
of fue l , maintenance and oil . 
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Middle Rio Grande District 
Concludes Basic Program 

ii 

; 
; 

SbLI 
The Sun Acacia, diversion dam, one of the four 
dams built by the District to divert water for 
the four irrigation districts Into which the val­
ley has been divided. Besides these four dams 
there are two additional diversions directly 
from the river. 

C O M P L E T I O N of the basic 
construction program and the start on 
regular operating procedure on the 
project of the Middle Rio Grande Con­
servancy Dis t r ic t makes this an appro­
priate time to review the work of the 
last five years and summarize the plan­
ning, building program and character­
istics of the Distr ict as it is now func­
tioning. Today, at the conclusion of 
the construction period, the Distr ict is 
providing irrigation service to about 
30,000 properties wi th an operating 
staff of about 120, which also handles 
the drainage and flood control work 
on the project. Previous articles in 
Western Construction News have re­
ported on various phases of the work, 
and the fo l lowing review is intended to 
present a brief outline of the entire 
development f r o m its inception. 

His to r i ca l 

Ra i s ing of the water table and the 
consequent waterlogging and destruc­
tion of valuable irrigable farm land 
along the R i o Grande through central 
New Mexico had become so serious 
that in 1925 the land owners in the re­
gion formed the Middle Rio Grande 
Conservancy Dis t r ic t in order to co­
operate in overcoming their problems. 

T h e Dis t r i c t is located in a long and 
narrow valley, extending along the R i o 
Grande f rom about W h i t e Rock Can­
yon on the north to a point some 20 
mi. above the upper end of the E l e ­
phant Butte Reservoir , the entire length 
of the Dis t r i c t along the river being 
about 150 mi. T h e valley floor varies in 
width f r o m one to five miles. I n this 
area is located Albuquerque, the largest 
town in the state; also a number of 
thr iv ing smaller communities, including 
the towns of Bernal i l lo , Belen, L o s L u -

Important New Mexico 
conservation develop­
ment begins regular oper­
ating procedure following 
completion of construction 
work for flood control, 
drainage of water-logged 
lands and irrigation of 
121,000 acres—System in­
cludes 334 mi. of drains, 
1,000 mi. of ditches, and 
involved 30,000,000 cu. yd. 

of excavation 

By C . A . ANDERSON 
C h i e f Engineer, Middle Rio Gran d e 

Conservancy District 
Albuquerque, New Mexico 

With the construction program of 
the Middle Rio Grande Conserv­
ancy District completed and this im­
portant New Mexico development 
on an operating basis, it is logical 
to present a concluding general re­
view of the undertaking, supple­
menting the previous articles which 
Western Construction News has pre­
sented on this project. I n the pres­
ent summary of the development, 
Chief Engineer Anderson outlines 
the need for the development, re­
views the construction program car­
ried out, and indicates the present 
status of the project.—Editor. 

nas and Socorro. T h e gross area of the 
valley floor is some 210,000 a c , of which 
121,000 a c , are irrigated by works con­
structed by the Dis t r ic t . 

T h e practice of irr igation in this va l ­
ley is ancient. T h e Spanish conquista-
dores, at the time of their entrance into 
the valley about 1540, found that the 
Indians had been i r r igat ing and cult i ­
vat ing their lands fo r many years pre­
vious. I t is estimated that in the year 
1540, the Indians had approximately 
25.000 ac. of land under ditch. 

F o l l o w i n g the Spanish conquest the 
C r o w n of Spain made grants of land to 
white settlers who began the construc­
tion of ditches and the cult ivation of 
land wi th in the now "white owned" 
area of the Dist r ic t . T h e town of Ber ­
nalillo was established in 1700. A l b u ­
querque was settled in the year 1706 
on an old site originally settled by the 
Spanish and destroyed in the rebellion 
of 1680. Tome was settled in 1739; the 
San Clemente Grant dates f r o m 1716; 
the Belen area was developed f rom an­
other grant made in 1642. T h e settlers 
in each area built their own acequias 

or ditches diverting water f r o m the R i o 
Grande until , counting those built both 
by the Spanish and the Indians, there 
were at the inception of the Dis t r ic t 
some seventy ditches in operation. T h e 
area in cultivation increased to a m a x i ­
mum about 1880, when it is claimed 
there were not less than 124,000 ac. 
under cultivation. 

Settlement of the San L u i s V a l l e y in 
Co lo rado , w h i c h c o m m e n c e d about 
1852, along with the building of im­
mense canals in that area about the 
year 1880, fol lowing the construction 
of the D . & R . G . Railroad, caused large 
depletions in the f low of the R i o 
Grande through New Mexico . T h e re­
sulting smaller flows caused si l t ing and 
rais ing of the r iver bed. T h i s condi­
tion raised the water table throughout 
the entire area of the Middle V a l l e y 
and waterlogged the land, thus dimin­
ishing the area available fo r cul t iva­
tion. 

W i t h the cultivated area reduced to 
less than 50,000 a c , the situation be­
came acute. Conditions were such that 
all land values in the valley were de­
c r e a s i n g r a p i d l y , and c o o p e r a t i o n 
among the owners of the valley and a 
resulting organization through which 
to work were necessary. T h e Middle 
R i o Grande Conservancy Dis t r ic t was 
organized to bring about a correction 
of these features. I t was financed in 
spite of almost insurmountable diffi­
culties and, after years of preparation, 
active construction was commenced in 
the year 1930. 

Construction program 

F o r the purpose of reclaiming the 
valley, it was necessary to drain the 
waterlogged area, relocate and rebuild 
the canal systems, and protect the land 

General location mitp of the Conservancy Dis­
trict showing the principal cities and waterways 
In the area. Tlie San Luis Valley on the head­
waters of the Rio Grande in Colorado Is In­
dicated. 
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against floods. T h e latter feature was 
especially necessary for the reason that 
the r is ing r iver bed was no longer able 
to handle comparatively small floods, 
which resulted in the river overflowing 
its banks and flooding the valley lands 
nearly every spring. Albuquerque lies 
directly in the path of low flood stages, 
since the main part of the town lies in 
a former r iver channel. 

T h e drainage situation was also ac­
ute and it was finally decided that this 
item should be the first feature of the 
work undertaken. Drainage was ef­
fected by the construction of open sur­
face drains. Along both hanks of the 
r iver and approximately parallel there­
to, intercepting riverside drains were 
located. Excava t ed to a depth of about 
some 10 ft . deep at their upper ends, 
these drains have a flatter gradient 
than the r iver which they parallel and 
at the lower ends they are allowed to 
flatten out, reaching the r iver and dis­
charging into it at low water level. T h e 
upper end of the drain below an out­
let extends some distance about the 
outlet, thus creating drainage for that 
area above the mouth of the upper 
drain. T o relieve the high water table 
of lands wi th in the interior of the va l ­
ley, drains were constructed through 
these interior areas, emptying event­
ually into the riverside drains or di­
rectly into the r iver . Dra ins have been 
built across the val ley at intervals of 
approximately 1 mi. and it is believed 
that such construction in the character 
of soils encountered here is sound and 
that al l the valley area is properly 
handled as to drainage. 

Construction of drains totals 334.2 
mi., of w h i c h 180.9 were r i v e r s i d e 
drains and 153.3 were interior drains. 

T h e spoil f r o m the riverside drains 
was used in the building of dikes or 
levees along the r iver to provide pro­
tection f rom high water. These levees 
are f rom 8 to 10 ft . in height and about 
10 f t . in top width. F o r fur ther pro­
tection of the valley and of the flood 
protection works constructed, provis­
ions had to be made against cross cur­
rents prevalent in the Rio Grande. I n 
many cases channelizing was resorted 
to, which involved straightening of the 
r iver through bends and at cr i t ical 
points. A t other important points pro­
tection consists of round piling con­
nected by a curtain of heavy wire wi th 
a ground apron of the same material. 

A s fur ther protection and as t raining 
works for the river, jetties and revet­
ments of trees anchored to the bank 
by piles and cable were used. Several 
other types of jetties, including the 
"squirrel cage," were also used. 

F o r the diversion and transporta­
tion of water it was necessary to en­
tirely rebuild the network of 70 small 
canals, each of which had its tempo­
rary heading in the r iver . One of the 
difficulties of c o n s t r u c t i o n w a s the 
keeping of these old ditches and head­
ings in operation while the new system 
was being constructed. 

T h e Dis t r ic t has been divided into 
four irrigation divisions wi th a per­
manent diversion at the head of each 
division. T h e system as completed in 
the four divisions embraces approxi­
mately 1,000 mi. of newly constructed 
irrigation canals and reconstructed old 
ditches. T w o of the diversions con­
structed by the Dis t r ic t are of the over­
flow type, while the other two are of 

design and construction period a small 
hydraulic laboratory was maintained 
and many types of structures were 
tested and experimented wi th , and 
several original designs were evolved. 

Equipment and costs 

I t was originally intended to let much 
of the work by contract but, after due 
consideration, it was decided that the 
interests wi th in the area could be bet­
ter served by car ry ing on most of the 
work by force account under Dis t r ic t 
direction. A fleet of sixteen draglines 
was purchased at the beginning of 
work. T h i s consisted of 10 l^-yd. 
P & H machines and 6 l ^ - 2 y d . - B u c y -
rus -Er ies , al l equipped wi th diesel en­
gines. Approximate ly 30,000,000 cu. yd. 
of material were moved, of which about 
1,000,000 cu. vd. were in r iver channel 

The 20.000-sec. f t . spillway channel of the E l 
Viido dam showing the steel lining and the 
36 z 23.8-ft. automatic radial gate used to 
regulate the outflow. 

the barrage type with radial gates 
throughout their entire length. I n addi­
tion to these four diversions, two addi­
tional d i v e r s i o n s head ings w i t h o u t 
dams were constructed in the river. 

O f the thousands of structures in 
the system, most are of concrete con­
struction and many original features 
were incorporated in their designs. T h e 
smaller structures on laterals car ry ing 
less than 100 sec. f t . of water are gen­
erally of creosoted lumber. D u r i n g the 

Special design of wasteway from the Belen 
canal, based nn experiments mude In the lab­
oratory of the district. The V-shaped drops 
provide stilling action. At the time the picture 
was taken there was only a small head In this 
section of the canal. 

changes. A l l this work was done at 
most satisfactory costs. 

Accura te cost records were kept on 
all items of work and Dis t r ic t con­
struction costs include 100% depre­
ciation on all of its excavat ing equip­
ment. E x c a v a t i n g costs on Dis t r ic t 
work ranged f rom 4.4tf on heavy exca­
vation in drainage work to 7.51tf per 
cu. yd. on the light i rr igat ion lateral 
construction, the average cost for al l 
work being about 6.254 per cu. yd. T h e 
Dis t r ic t also handled considerable yard­
age by means of R u t h dredger equip­
ment and also by means of teams in the 
rehabilitation of old canals. 

E l Vado dam 

T h e completed project includes a 
dam and storage reservoir at E l Vado 
on the R i o Chama. T h i s r iver is a 
tr ibutary of the R i o Grande and the 
point of construction is approximately 
150 mi. north along the r iver f rom A l ­
buquerque. F u l l details of the con­
struction of this dam appeared in West­
ern Construction News in the issue of 
Feb. , 1935. 

E l Vado Reservoir has a capacity of 
198,000 ac. f t . T h e dam is a compacted 
gravel fill about 190 f t . high. T h e struc­
ture has a steel face built up of }4 - in . 
plates, electrically welded, the area of 
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w h i c h is a p p r o x i m a t e l y five acres . 
Other features of the dam are a steel 
lined spillway channel about 1,000 f t . 
long, with a capacity of 20,000 sec. f t . ; 
a 36-ft. x 23.5-ft. automatic radial gate; 
a 78-in. diameter penstock 630 f t . long, 

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

D I S T R I C T 

Plans for the Project Reviewed 
Nov. 25, 1930 

Data on Cochiti Diversion Dam 
May 25,1932 

Review of Construction Progress 
Jan. 25,1933 

Detailed Review of the E l Vado 
Dam Feb. 1935 

connecting a 78-in. diameter butterfly 
valve wi th two 48-in. diameter outlet 
valves of a new type known as the 
horizontal sleeve type. Fur ther spill­
way capacity is provided for by an 
earth plug in a natural saddle at the 
south end of the reservoir, which was 
left somewhat lower than the dam for 
additional safety against overtopping. 

The E I Vodo storage dam on the Rio t'huma. 
New Mexico. The dam Is a compile ted gravel 
fill structure. 180 ft. high, having a steel face 
approximately fl ac. In area. Thin was one of 
the first large uteel faced dams to be con­
structed In thin country-. 

Organization 

Upon completion of Dis t r ic t con­
struction there was set up an organiza­
tion for the maintenance of the con­
structed works and for the operation 
and repair of the entire system. Head­
quarters fo r operation and maintenance 
are maintained at Albuquerque, wi th 
smaller offices and yards in each of the 
other three divisions. A maintenance 
force of approximately 120 is now being 
retained. 

T h e management of the Dis t r ic t is 
charged with fu rn i sh ing service to ap­
proximately 30,000 properties, about 
60% of these being farms whose own­
ers demand service throughout the en­
tire i rr igat ion season. T h e maintenance 
of drainage and flood protection works 
is carried on with the same forces 
which operate the irrigation system. I t 
is the management's responsibility to 
man its system in such a way that al l 
agricultural areas receive service wi thin 
a given maximum number of days and 
to so deliver its water that the best in ­
terests of the owners under the system 
and the best interests for which it was 
built arc satisfied. 

Work Stopped; Suit Filed by Contractor 
On Broadway Tunnel in Oakland 

O R K on the Broadway low-
level vehicular tunnel in Oakland, 
Calif . , was stopped by the S i x Com­
panies of Cal i forn ia , Inc . , when crews 
were called off the project June 13. 
O n J u l y 1 the contractor filed suit 
against Jo in t H i g h w a y Dis t r i c t No. 13 
in the Federa l Court f o r $3,295,695 
charging breach of contract. T h e D i s ­
trict has announced that the project 
would be completed, although final de­
cision as to the method of carrying out 
of the work has not been announced. 
T h e Dis t r ic t has funds available f rom 

Six Companies file $3,295,-
695 suit in Federal Court 
against highway district 
—Project to be completed 

with bond funds 

a surety bond of more than $1,750,000, 
which was required of the contractor, 
but whether the work wi l l be carried 
forward by the Dis t r ic t , or by bids 
called fo r completing the project, has 
not been determined. 

Terminat ion of the contract for the 
project marked the end of a rather ex­
tended controversy between the con­
tractor and the highway district over 
asserted discrepancies between geo­
logical conditions as indicated by a re­
port and those encountered in the 
work, differences of opinion on the 
adequacy of the original design, and 
the methods used in prosecuting the 
work. A serious accident about a year 
ago resulted in the temporary suspen­
sion of operations. A t that time, the 
State Industr ia l Accident Commission 
assumed authority in the matter in the 
interest of safety for the men. Since 
that time, work has been carried for­
ward under a modified program, which 
included the dr iving of drif ts ahead of 
the ful l - face operations. 

T h e time limit for the work, speci­
fied in the contract, was May 24, 1936, 
and the $500 a day penalty provided in 
the contract was deducted by the D i s ­
trict f rom the progress payments made 
to the contractor between this date and 
the end of the month. 

W h e n this deduction was made in 
the progress payments, the directors of 
the S i x Companies of Cal i fo rn ia noti­
fied the Dis t r ic t that the penalty would 
not be accepted, and that work would 
be discontinued. Statements issued at 
the time by the highway district, com­
pris ing the counties of Alameda and 
Contra Costa, stated that the work had 
been about 70% completed, and that 
the project would be carried to com­
pletion without delay. Dis t r ic t officials 
asserted that delay in the work had 
resulted f rom the methods used by the 
contractor, which resulted in prolong­
ing the construction period, and adding 
to the cost of the work. Fur ther , the 
Dis t r ic t contends that the conditions 
met in the tunnel did not differ ma­
terially f rom those found in other tun­
nels previously driven through the 
coast range, and were known to en­
gineers and contractors. 

S i x Companies of Cal i forn ia , Inc. , 
through its president, H e n r y J . Kaiser , 
asserts that the problems encountered 
on the work differed materially f r o m 
those indicated by information pre­
sented by the geological report of the 
Dis t r ic t , which indicated that the ground 
through which the tunnel would be 
driven, was of a self-sustaining nature. 
T h e portions of the tunnel wh ich 
were open to f u l l section required ex­
tensive timbering, and the pioneer 
dr if ts indicated that this condition ob­
tained through the remainder of the 
ground. These conditions, according 
to the contractor, were reported on 
various occasions to the Dis t r ic t , w i th 
the contention that the original designs 
were not adequate. Fo l lowing the cave-
in and fatal accident of last year, the 
contractor and the Dis t r ic t agreed, 
through the agency of the State Indus ­
trial Accident Commission, to a modi­
fied construction procedure fo r carry­
ing out the work. 

S i x Companies of Cal i forn ia , Inc . , 
presented the low bid on this project 
in May, 1934, at $3,683,900. T h e unit 
bids were published in Western Con­
struction News, June, 1934. 
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Highway Drainage Structure 
Rebuilt With Metal Arch 

Ti , H E salvaging and extend­
ing of an exis t ing drainage structure 
on an important Ca l i fo rn ia state high­
way route was recently carried out 
without interruption of traffic, and the 
fill subsequently widened to increase 
safety. T h e job consisted of install ing 
a 100-ft. length of corrugated culvert 
inside an old concrete structure, back­
filling wi th grout, and adding new head 
walls. Assembling of the metal arch 
material was done by a crew of four 
men in four days. 

T h e job was located on the Ca l i ­
fornia state highway between Moor-
park and Somis i n Ven tu ra County, 
where widening of the exis t ing route 
presented a problem as the result of an 
old concrete culvert in rather bad con­
dition. T h e widening of the highway 
at this location required the extending 
of the drainage structure about 20 ft . , 
and any disturbance of the exis t ing fill 
would have necessitated the re-routing 
of traffic. T h e Div i s ion of H ighways 
decided to reline the exist ing culvert 
with a Mul t i Plate arch and extend 
this l ining fo r the required distance. 

A crew of four men was used by the 
contractor to assemble the necessary 
plates fo r the No. 3 gage corrugated 
arch 135x69 in. in section and 100 f t . 
long. W h e n assembled the arch was 
drawn through the existing structure 
by a tractor. I t was then placed in po­
sition and securely fastened to new 
concrete footings wi th anchor bolts. 

W i t h the arch in place and fastened, 
the space between the old culvert and 
the arch was back-filled with cement 
grout (cement and sand) placed by 
compressed air through a 2-in. pipe. 
T h e remainder of the work consisted 
of extending the floor slab and build­
ing new head walls . Upon completion 
of the structure the highway fill was 
increased and the roadway widened. 

T h e contract was carried out by Os­
wald Bros , of L o s Angeles. T h e major 

IMuclnK cement grout by air pressure to bnckflll 
between the new arch and the old culvert. Ma­
terial was mixed on the fill and chuted Into the 
grout machine. 

Old culvert reconditioned 
and lengthened by intro­
duction of corrugated 
steel lining and backfill­
ing with grout—Work did 

not interrupt traffic 
By ROY L ANDERSON 

Engineer 
Cal i fornia Corrugated Culvert C o . 

hid prices were : $2,500 for the 100 ft. 
of corrugated culvert arch, including 
material and assembly; $20 per cu. yd. 
for the structural concrete for rebuild­
ing the footings and floor slab and the 
new head wa l l s ; $25 per cu . yd. for the 
cement and sand grout for backfil l . 

W o r k was carried out under the gen­
eral direction of the Cal i forn ia D i v i ­
sion of H ighways , S. V . Cortelyou, dis­
trict engineer, A . N . George, district 
construction engineer, and Paul Rup-
linger, resident engineer. T e x F isher 
was superintendent for Oswald Bros . 

Arch In pnHltlon and new head wall being built. 
Note and 20-ft. of added length needed to a l ­
low the highway to be widened on the fill. 

California Highway Projects for 1936-37 
Major items in the program for the current f iscal y e a r 

County Miles Location Amount 
D I S T R I C T I 

Del Norte 5.1 Grade & surf. Winton Corner to 0.7 mi. S. of State Linc..$140,000 
Humboldt 7.3 Grade & surf., Salmon Cr. to Bucksport _ „ 165,000 
Humboldt 2.1 Grade & surf, Trinidad to McNiel's Ranch _ 125,000 
Lake 1.2 Grade, surf. & bridge, Upper Lake.- 71,000 
Mendocino 4.5 Grade & surf., Outlet Creek to Reeves Creek— 196,000 
Mendocino 0.8 Grade, surf. & bridge, Eleven Oaks to Willits 60,000 

D I S T R I C T I I 
Lassen 6.15 Grade & 7.55 mi. grade & surf - 103,500 
Lassen 6.6 Surf. Westwood to Coppervale 110,000 
Shasta 1.5 Grade & surf., Sulphur Cr. to Boulder Cr. H i l l 132,000 
Shasta 5.0 Grade & surf., near Shasta to near Redding 220,000 
Tehama 13.8 Surfacing, Rt. 3 to l l / 3 mi. E . of Dales 175,000 

D I S T R I C T I I I 
Butte 19.0 Grade & surf., Biggs Road to Chico „ 101,000 
E l Dorado Bridge and approaches, Lower Crossing Truckee 40,000 
Glenn 2.0 Grade & pav., Orland to northerly boundary 80,000 
Glenn 10.0 Grade & surf.. Willows to Orland (Por .) 250,000 
Nevada 2.4 Surf., Sta. 123 to June, with Rt. 38 50,000 
Nevada 3.8 Grade & pave., Fox Farm to Summit Station. 145,000 
Nevada 2.3 Grade & surf., Donner Grade to Sta. 123 110,000 
Nevada and Sierra 5.0 Grade & surf., Floriston to State Line 50,000 
Placer 5.5 Grade & pave., Roseville to Loomis 165,000 
Yolo 0.4 Pave shoulders. " M " St. Subway to " M " S t Bridge 9,000 
Yolo 10.8 Surface. Woodland to Knights Landing 17,000 
Yuba and Sierra Grade & surf., Nevada City to Downieville 49,190 

D I S T R I C T I V 
San Mateo 5.9 Grade, Farralonc City to Rockaway Beach 425,000 
San Mateo 4.5 Grade & pave, Bercsford to Redwood City 390,000 
Santa Clara 1.2 Grade & surf.. 4th St. Extension in San Jose 81.000 
Santa Clara 3.7 Grade, pave & bridge. Santa Clara-Alviso Rd. to San Jose 425.000 
Santa Clara 10.0 Grade & surf., San Jose to Coyote 200,440 

D I S T R I C T V 
Santa Barbara 1.6 Grade, pave & bridge. Rincon to Carpinteria..._ „ 125,000 
Santa Barbara 1.6 Grade & pave. Sheffield Drive to Olive Mill 110.000 
San Luis Obispo 3.5 Grade, pave & struc, Cuesta Grade 665,000 
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County Miles Location Amount 
D I S T R I C T V I 

Fresno 3.4 Grade & pave, Biola Jet. to Hcrndon 230,000 
Kern Structures, bridges & dips East of Taft 36,000 
Kern Bridges ( 3 ) , Oak Street Road „ 20,000 
Kern 8.0 Grade & pave, Bakersfield to Arvin Road 260,000 
Kern 6.0 Grade & surf., Maricopa to Taf t 250,000 
Tulare 6.83 Grade & pave, Strathmore to Lindsay 190,000 
Tulare Appr. Cottonwood Cr. Bridge 25,000 

D I S T R I C T V I I 
Los Angeles 1.03 Grade & pave, Longden Ave. to Fairview Ave 70,000 
Los Angeles 1.8 Grade & pave, Rosemead Ave 96,500 
Los Angeles 2.0 Grade & surf., Palos Verdes Drive to Western Ave 200,000 
Los Angeles Grade & surf., Washington Blvd., Spence St. to Downey 100,000 
Los Angeles Grade & pave, Calabasas School to Brent's June 161,400 
L . A . and Orange 11.93 Grade, pave&drainage,FirestoneBlvd.&Manchester Ave. 242,000 
Los Angeles Grade & pave, Manchester Blvd. through Downey 62,000 
Los Angeles 1.2 Grade & pave, State St., Lime St. to Stanley Ave 60,000 
Los Angeles Bridge across San Gabriel River 70,000 
Los Angeles 1.5 Grade & pave, N & O Sts., Wilmington Blvd. to Alameda St. 150,000 
Los Angeles 0.6 Grade & surf., Spadra Road to Rt. 19, Anaheim 30,000 
Los Angeles Bridge across L . A . River on Atlantic Blvd 186,000 
Los Angeles 3.0 Grade, pave & bridge, Foothill Blvd. 295,000 
Los Angeles Grade & pave, Atlantic Blvd. crossing L . A. River 85,000 
Los Angeles 1.3 Grade & pave, Sepulveda Blvd., Lincoln to L a Ti jera 70,000 
Los Angeles Grade & pave, Sepulveda Blvd., L a Ti je ra to Centinclla.. 125,000 
Los Angeles 1.1 Grade & pave, Marengo & Daly Sts 120,000 
Los Angeles 2.0 Grade & surf., Azusa to San Gabriel River 100,000 
Los Angeles Grade & pave, Calabasas northerly (portions) 38,600 
Los Angeles Grade, pave & struc, Sepulveda Blvd „ 210,000 
Los Angeles 2.5 Resurf. shoulders & culverts, Artesia, Atlantic to Cerritos 55,000 
Los Angeles 1.2 Grade & surf., Philadelphia Ave. to Southerly boundary.. 41,700 
Los Angeles Remove tunnel, grade & surf, cut at Newhall Tunnel 150,000 
Los Angeles Grading, Red Box to Mt. Islip 263,000 
Los Angeles Oil shoulders, grade & pave, Rosemead Blvd 286.500 
Orange Bridge & approaches across Santa Ana River 50,000 
Orange Bridge & appr. across Santa Ana River 48.000 
Orange 3.5 Grade & surf., Carolina Ave. to Yerba Linda 130,000 
Orange 1.0 Grade & pave, S. E . of Placentia 56,000 
Orange Grade & surf., jog at Placentia Ave 20,000 
Orange Grade & surf., jog at 17th St. & Tustin Ave 20,000 
Ventura Bridge across Conejo Creek 14.375 
Ventura Bridge across San Antonio Creek 39,000 
Ventura Bridge across Todd Baranca 18,000 
Ventura Bridge across Hopper Canon Barranca 26,000 
Ventura Bridge across Big Svcamore Creek 45,000 
Ventura Teague-McKcvitt Grade crossing S. P. R. R 10,000 
Ventura 1.0 Grade & pave, Big Sycamore Cr. Line change 105,000 
Ventura 1.2 Grade & surf.. San Antonio Cr. & Ferguson Line changes 106,000 
Ventura Grade & pave., Sespe Ranch to Fillmore 118.600 
Ventura Grade & pave., Camarillo to Oxnard 100,000 

D I S T R I C T V I I I 
Riverside 2.3 Grade & surf., Beaumont to Bad Lands 95,000 
Riverside Bridge, Temecula Cr. at M. P. 72.3 27.000 
Riverside Structure across San Timoteo Creek 10.000 
Riverside Bridges and appr., Santa Ana River & Chino Cr 40,000 
Riverside 1.5 Grade, surf. & bridge, Rt. 26 to Palm Springs 200,000 
Riverside 3.9 Grade & pave., West Boundary to Prado 205,000 
San Bernardino 2.8 Grade, surf. & bridge, Java Cr. Separation Appr 60.000 
San Bernardino Grade, drainage & bridges, Ludlow to 20 mi. E . Amboy.. 20,000 
San Bernardino Grade & pave., Verdemont Cr. Separation Appr 20.000 
San Bernardino 15.3 Grade & surf. Mt. Pass to Nevada State Line 415.000 
San Bernardino Bridge, Chino Drainage Canal 38.000 
San Bernardino Bridge, across Indian Creek 10,000 

D I S T R I C T I X 
Inyo 18.0 Grade & surf., 6 mi. W. Darwin to Panamint Sink 70,000 
Mono 4.0 Grade & surf., Conway Summit to 1 mi. N . Bodie Rd 182,615 
Mono 2.7 Grade & surf., 4 mi. to 1.3 mi. S. of Coleville 34,000 
Mono Grade & surf., Bridgeport to 3 mi. E . of Walker Dam 38,250 

D I S T R I C T X 
Merced Grade shoulders & resurf. Los Banos 210,000 
Solano Grade & resurf.. in Benicia 10,000 
Solano 2.0 Grade & pave.. Vacaville 135,000 

D I S T R I C T X I 
Imperial Grading & bridges, Brawley to Calapatria 75,000 
Imperial Surfacing, Holtville to Brawley 104.000 
Imperial Grade, surf. & bridges, Midway Wells to Calexico 75,850 
San Diego 0.73 Grade & surf. appr. to Santa Margarita Cr. Bridge 48,900 
San Diego 6.3 Grade & pave, Del Mar to Encinitas 245,000 
San Diego 3.1 Grade & surf.. Lake Hodges to Escondido 94,000 
San Diego 2.75 Paving, E l Cajon Ave 275.000 
San Diego 3.0 Grade, Cuca Grade _ „ 25,000 
San Diego 10.5 Grade, pave & struc, Las Flores Underpass to San Mateo 

Creek 480.000 
San Diego 7.8 Grade & pave, Oceanside to Las Flores 440.000 
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Colorado News 
W o R K has started on the $1,000,-

000 Ralston Creek Dam project of the 
$7,500,000 Denver water works develop­
ment. T h e Uni ted Construct ion Co., 
Winona , Minn. , was successful bid­
der, and wi l l soon have work wel l un­
derway on outlet works and spil lway. 
W a t e r was diverted into the Moffa t 
W a t e r T u n n e l early in June when a 
celebration was held at the .tunnel. 
Construction of additional tunnels and 
flumes on the project to bring water 
f r o m L i t t l e and B i g Vasquez Creeks 
into the tunnel was scheduled to be 
started during June by Utah-Bech te l -
Morr i son-Kas ie r Co. T h e remaining 
project for this extensive Denver water 
works development is a $1,000,000 pipe­
line job, which wi l l be required f r o m 
the Ralston Creek reservoir to the fil­
tration plant (under construct ion), and 
f rom there to Denver. 

• 
One of the major P W A projects re­

cently placed under contract in Colo­
rado ' is the Denver sewage disposal 
plant, which was awarded to Peter 
K i c w i t Sons of Omaha, Nebr., f o r 
about $1,250,000. W o r k on the plant 
was scheduled to start early i n J u l y . 
T h e Monarch Engineer ing Co. has just 
completed a preliminary contract for 
cleaning up and leveling the site. T h e 
plant was described in Western Con­
struction News, A p r i l , 1936. Chemical 
treatment wi l l be used until W i l l i a m s 
F o r k water is diverted to the Eas te rn 
Slope and made available fo r dilution. 

• 
T h e two bridges replacing those 

washed out in Colorado Springs by the 
Memoria l D a y flood a year ago, have 
been completed. T h e two combination 
steel and concrete structures were 
erected under the supervision of Ci ty 
Manager Moslev at a total cost of 
about $100,000. • 

T h e Colorado State Supreme Court 
has ruled that municipal guarantees of 
payment for local improvement bonds 
in cities and towns is unconstitutional. 
T h e decision, however, does not inva l i ­
date the bond issues affected, but holds 
that the 1923 act of the legislature, in 
authorizing cities and towns to guar­
antee their local improvement bonds, 
is unconstitutional. Among the larger 
guarantees believed to have been el imi­
nated are those of the Ci ty and County 
of Denver fo r the Pa rk H i l l storm 
sewer, the Che r ry Creek flood control 
development and Wes t Denver sanitary 
sewer district bonds, of which $1,119,-
000 are st i l l outstanding. 

T h e decision was given in a case in ­
volv ing the issuance of bonds by the 
town of A u r o r a to finance a water 
district, comprising less than one-
fourth of the town. T h e town refused 
to fu l f i l l the guarantee when the im­
provement district defaulted. 
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A Program For Development 
of the Virgin River in Utah 

Project of irrigation for 30,-
000 ac, incidental power 
and community improve­
ment in the Mormon "Dixie 
Land" — A preliminary 
outline of this $5,000,000 

plan 

l i O C A T E D by scouts of B r i g -
ham Y o u n g , and one of the oldest set­
tlements in the State of Utah , the va l ­
ley of the V i r g i n R ive r has long been 
referred to as the Mormon " D i x i e 
L a n d " , and is an irrigable area of un­
usual interest to the Mormon people. 
Fo l lowing many studies made by F e d ­
eral agencies on the possibility of i r r i ­
gation development, wi th resulting 
favorable reports, the area and the 
available water supply have recently 
been re-studied by private interests, 
wi th the active support of prominent 
Mormon leaders, and a project has 
been planned, which would deliver 
water to 30,000 acres of careful ly se­
lected land, and provide homes for 
more than 2,500 families of Mormons 
who have already expressed a desire 
to return to this locality. T h e entire 
development, including the necessary 
water rights, land, power and construc­
tion development, is estimated to cost 
in excess of $5,000,000. 

Sketch map uf project showing Virgin lUvcr 
watershed, location of main storage, canals. 
Irrigable areas and present settlements. 

Diuiislte for the main storage of 100,000 ac. ft. 
In a narrow limestone canyon on the Virgin 
River. A 200-ft. rock and earthflll dam would 
contain MM),000 cu. yd. of material. 

Several factors make this article, 
which outlines a proposed irrigation 
development in southern Utah, of 
immediate interest to readers of 
Western Construction News, even 
though it must be placed in our 
classification of "Work Contem­
plated." I n the first place, it con­
stitutes probably the only irrigation 
development now under serious con­
sideration for private financing and 
development. Further, it programs 
an unusually complete plan for com­
munity development. Last ly, the 
area has a long and interesting his­
tory directly connected with the 
founding of the State of Utah. The 
following description, which may be 
considered a "preview" of this proj­
ect, should be of interest to every 
reader in the field of irrigation en­
gineering or construction.—Editor. 

His tor ica l 

T h e valley of the V i r g i n R i v e r in 
southwest Utah , about 300 mi. south 
of the Great Salt L a k e , was visited by 
scouts sent out by Br igham Y o u n g im­
mediately af ter the a r r iva l of his im­
migrants into the Salt L a k e Bas in . 
These early reports were part icularly 
favorable to the possibility of settle­
ment and agricultural development in 
the V i r g i n R i v e r valley, and history 
records that leaders stated that the 
area would become the " D i x i e L a n d " 
of their settlement. T h i s area has been 
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referred to by the Mormons by this 
name for several generations. 

A Mormon colony was founded at 
the present location of St . George at 
the time of the discovery of the valley, 
and the Mormon temple completed at 
that city immediately became an im­
portant factor in the lives of these set­
tlers throughout the southwest. 

B y primitive methods and in the face 
of many difficulties, these first settlers 
built small diversion dams and ditches 
to irrigate some of the lands along the 
river. T h e crops were very satisfactory 
and the f ru i ts and vegetables f rom this 
valley have become widely known for 
their excellent qualities and flavor. 

A t the present time, the develop­
ment in this area includes about 1,800 
ac. under irrigation near the small town 
of Hur r icane , which has a population 
of 1,300, and also about 3,000 ac. under 
irrigation in the vic ini ty of St . George, 
which has a population of 3,000. I n ­
dicative of the high value of this soil 
when placed under irrigation, bankers 
in the community are reported to be 
lending up to $300 per acre on the de­
veloped and improved land. 

Phys ica l features 

T h e V i r g i n R ive r has its headwaters 
at an elevation above 11,000 f t . on the 
Colob Plateau, and discharges into the 
reservoir formed by Boulder D a m on 
the Colorado R i v e r . T h e watershed 
area of 1,100 sq. mi. includes Zion 
National Park. T h e government run­
off record f rom 1909 to date indicates 
an average annual flow of l«S0,000-ac. 
f t . in the V i r g i n R i v e r at the point of 
proposed diversion. 
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The irrigable area in the valley oc­
cupies a position along the river for a 
distance of about 20 mi., with a maxi­
mum width of about 10 mi. 

The elevation of this land is from 
2,500 to 3,000 ft. above sea-level, and 
climatic and soil records, supported by 
the existing development, indicate that 
the area is suited to all types of decidu­
ous fruits, nuts, vegetables, melons, 
grain, sugar beet seed, alfalfa and 
dairying. 

For many years this valley had no 
adequate transportation facilities, but 
a modern paved highway now extends 
along the Virgin River valley; this 
highway is known as the Arrowhead 
Trai l and is the principal route between 
Los Angeles and Salt Lake City, pro­
viding trucking access to these metro­
politan areas. 

Previous study 
During the World War, and shortly 

after, government engineers made 
studies and presented favorable reports 
upon the possibility of successful irri­
gation development in the Virgin River 
valley. These reports encouraged the 
Mormon leaders and groups in their 
endeavor to undertake an enlarged de­
velopment. 

About the time the government high­
way was extended through the valley 
prominent Mormons obtained by ap­
propriation and established, by court 
decree, water rights on the Virgin 
River sufficient to irrigate the most 
available areas, and undertook prelimi­
nary surveys for a project with the en­
couragement and cooperation of Fed­
eral and State agencies. 

This project was beginning to take 
definite form when the depression 
stopped all such development. During 
the depression, however, the U . S. Bu­
reau of Reclamation made a routine 
survey of this project, and has reported 
it to be a feasible and desirable recla­
mation project worthy to be under­
taken by the government, if not de­
veloped by private interests. 

Present program 
Recently, through the active interest 

of groups of Mormon people through­
out the West, and of officials of the 
State of Utah and of Washington 
County, these Virgin River water 
rights holdings have been consolidated 
under a single head, in order to render 
the development practical from the 
standpoint of control and financing, 
and the state engineer of Utah has 
extended these rights in good standing 
for a two year period, until June, 1938. 
These existing water rights are esti­
mated to provide an adequate supply 
for 30,000 ac. of the best land in the 
valley, selected from the 60,000 ac. 
which could be placed under water. 
The annual duty has been estimated at 
4-ac. ft. per acre per annum, with 5 ft. 
evaporation loss allowed in the reser­
voirs. 

More than half of the land under 
consideration is owned by the govern­
ment, and the balance is owned pri­
vately by about fifty owners who use 
the area in large tracts for sheep graz-

Irrigable land under the canal line on the first 
nnlt planned for development. The view lookn 
went from Bench I.ukc, which Ih the site of the 
dlNtriltullon reservoir. 

ing. Based on a program which con­
templates the selective colonization of 
Mormon families settling on 10 and 
20-ac. tracts, the area of 30,000 ac. is 
estimated to provide homes and sup­
port for a population of about 12,000 
inhabitants. The interest of the Mor­
mon people throughout the West in 
this Virgin River development, accord­
ing to reports, indicates that there are 
more than enough well qualified fami­
lies available which are eager to make 
their permanent home on this area. 

Construction plan 
Present preliminary plans for con­

structing the project, which may be 
revised with further study, include a 
main storage dam about 220 ft. high at 
a narrow site in solid limestone at the 
edge of the Hurricane Ridge Plateau. 
A rock and earth fill dam at this point 
would contain about 500,000 cu. yd., 
with a crest of 400 ft. long. This dam 
would provide 100.000-ac. ft. of storage, 
with a reservoir 4 mi. long and nearly 
1 mi. wide covering about 2,000 ac. 

The outlet from the reservoir would 
be through a 2-mi. tunnel which would 
terminate in the penstock for a power 
plant. With an 8x8-ft. cross section, 
this tunnel excavation would amount 
to about 30,000 cu. yd. of rock material. 
The power installation is incidental to 
the main project, and details have not 
yet been studied. The penstock drop, 
however, would permit of the genera­
tion of several thousand horse-power— 
ample for the needs of southwestern 
Utah. 

Below the power house a regulating 
reservoir will be provided by expand­
ing the present natural reservoir site 
known as Bench Lake. This enlarge­
ment can readily be accomplished by 
a levee about 25 ft. high and a little 
over a mile long connecting the low 
hills which border three sides of this 
lake area. This levee will involve about 
500,000 cu. yd. of earth fill. The regu­
lating reservoir will provide a storage 
of 50,000 ac. ft. 

From this distribution reservoir the 
main conduit will continue through a 
system of smaller canals, laterals and 
pipes. This distributing system will 
require nearly 30 mi. of high-line canal, 
with bottom width ranging from 12 to 
24 ft., and about 65 mi. of main dis­
tributing and main lateral ditches, with 
4 to 10-ft. bottom width. Together 
with acreage laterals, the total canal 
system will require an excavation of 
approximately 2,000,000 cu. yd. Sev­
eral miles of the above canals will be 
lined with concrete, and at several lo­
cations large diameter pipes and si­
phons will be necessary. 

The development plan contemplates 
a civic center with modern utilities, 
and complete facilities for marketing, 
packing, refrigeration, warehouses, and 
industries using agricultural products. 

The engineering of the project, and 
the program for financing and con­
struction, are under the direction of 
Melville Dozier, Jr., consulting engi­
neer of Los Angeles, who has been 
carrying out the necessary engineering 
and economic studies, with the cooper­
ation of official representatives of the 
Mormon people and of the State of 
Utah. 

Asphalt Specifications 
Three specifications for asphalt road 

construction have been published by 
the Pacific Coast Division of The As­
phalt Institute. These specifications 
cover the following types of construc­
tion and repair work: 

Surface Treatment 2 (S-2)—Origi­
nal treatment of tightly bonded sur­
faces, such as water-bound macadam, 
clay gravel, sand clay, shale, limerock 
and similar types. The specification 
covers both hot and cold application. 

Surface Treatment 3 (S-3)—Origi­
nal treatment over loosely bonded 
surfaces, such as traffic-bound mac­
adam, sandy gravel and cinders. 

Base 6 (B-6)—Patching, reducing 
crown and correcting profile of old 
surfaces, to serve as foundations. 
Copies of these publications are 

available at the office of the Asphalt 
Institute. 206 Sansome St., San Fran­
cisco. 
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A.W.W.A. National Meeting 
Held in Los Angeles 

California Section Officers 
Elected 

At the annual business meeting 
of the California Section, Ameri­
can Water Works Association, 
held during the Los Angeles con­
vention, the following officers 
were elected: 

President—R. F . Brown, Stock­
ton. 

Vice-President—J. E . Phillips, 
Los Angeles. 

Secretary-Treasurer — Carl M. 
Hoskinson, Sacramento. 

Executive Committee — J . R. 
Barker, San Francisco; H . H . 
Van Norman (Past President), 
Los Angeles; N. A. Eckart, ( E x -
officio, Director, A . W . W . A . ) . San 
Francisco; George Hawley, Sac­
ramento ; J . S. Longwell, Oak­
land; J . S. Peters, San Rafael, 
and Fred Porter, Long Beach. 

Director, A .W.W.A. — N. A. 
Eckart, San Francisco. 

G. E . Arnold is chairman of the 
Purification Division. 

WITH a record-breaking attend­
ance and a technical program which 
included the presentation of 55 tech­
nical papers, the American Water 
Works Association held its annual con­
vention at Los Angeles, June 8 to 12. 
As an indication of the interest shown 
at the convention, which included an 
official registration of about 900, the 
banquet and entertainment, sponsored 
by the manufacturers division of the 
A. W. W. A., was attended by 1,015 
delegates and guests. The California 
Section of the A . W. W. A . was the 
official host of the national body, and 
only complimentary remarks were 
heard from eastern delegates and offi­
cials as to the organization and effec­
tive manner in which the technical ses­
sions and the entertainment was car­
ried out by the local hosts. 

I n the opening session, President 
Frank A. Barbour of Boston, pointed 
the way to more effective service of 
the A . W . W. A . to water works 
engineers and operators through the 
stimulating of public interest in the im­
portance of competent, well paid per­
sonnel in water supply and treatment 
service. Although he visioned an in­
creasing membership in the national 
body, President Barbour was particu­
larly interested in expanding the local 
sections to include all of the states, and 
to have these sections take more active 
interest in the welfare of the water 
works employees. 

The reports of the secretary and 
treasurer of the National Association 
indicated a healthy condition of mem­
bership growth and financial stability. 
The next annual convention will be 
held in Buffalo, N. Y . 

The new national president, inducted 
into office during the convention, is 
W. W. Hurlbut, engineer of water 
works, Bureau of Water Works and 
Supply, Los Angeles. 

Because Western Construction News 
confines it coverage exclusively to the 
region of the eleven western states, 
papers which presented subjects by 
eastern engineers or discussion of east­
ern projects will not be reviewed in this 
report. Further, there is no need to 
present information to our readers on 
western projects which have already 
been covered by comprehensive articles 
in our previous issues. The following 
reviews some of the more important 
papers and subjects presented on west­
ern topics during the several technical 
sessions: 

R. L . Derby of the Los Angeles 
Water Department, discussed methods 
of testing for boron, and its signifi­
cance in water supplies of the West. 
This constitutes a typical western,sub­
ject, because of the use of water for ir­
rigation, and the serious effect of this 

Record attendance at con­
vention—Fifty-live techni­
cal papers presented — 
California projects and 

developments feature 
discussions 

element on plant growth. During the 
past decade, the subject has been stud­
ied with increasing care to determine 
the effect of boron in irrigation water 
and its particular significance in plant 
development. The special problem in 
the Los Angeles Water Department 
program results from the fact that the 
water supply from the Owens Valley 
aqueduct is used for extensive irriga­
tion in the San Fernando Valley. Fur­
ther, it has been found that during cer­
tain seasons of the year, this water 
contains boron in serious amounts as 
a result of spring runoff flushing out 
thermal areas in the headwaters of 
the Owen River. Analyses made of the 
waters from one particular creek run­
ning through a geyser area indicate 
that it contained 500 lb. of boron per 
day during this season of the year. As 
a result of this condition, the water 
department has diverted and wasted 
the flow of the aqueduct during certain 
weeks of the spring season of 1935 and 
1936. This wastage amounted to about 
6,000 ac. ft. of water, and it is estimated 
to have removed 78 tons of boron dur­
ing the period from February 13 to 
April 20. The maximum boron content 
in the water during this period was 
3.17 p.p.m., and as a result of this di­
version, the water served for irriga­
tion in the San Fernando Valley did 
not exceed from .55 to .70 p.p.m. at 
any time. This represents a decided 
improvement in water quality, com­
pared to a figure of 1.0 to 1.5 p.p.m. 
during previous irrigation seasons. 

Joseph M. Sanchis of the Los An­
geles Water Department, discussed the 
testing for flourides and the signifi­
cance of these compounds in water 
supplies. His paper dealt with the de­
tails of chemical analysis and the rela­
tive advantages and disadvantages of 
the several methods in use. As to the 
harmful effect of the element in water 
supply, an upper safe limit of 1 p.p.m. 
was given by Mr. Sanchis. 

G. E . Arnold, sanitary engineer, San 
Francisco Water Department, dis­
cussed the problem of algal growths 
and insect larvae in water supplies. He 
pointed out that the sunshine and 
warm temperatures characteristic of 
the West, result in an unusual problem 
for water supply engineers in the con­
trol of plankton growths and insect 
life. Part of his paper consisted of a 

review of present copper-sulphating 
methods used at Pasadena, Los An­
geles and San Francisco. The method 
developed at Los Angeles was reviewed 
in Western Construction News, Decem­
ber, 1935. The method more recently 
developed at San Francisco consists 
of a water spray to distribute the blue-
stone over the surface of the reservoir. 
The paper concluded with a review of 
various common insects, whose larvae 
live in water and a discussion of meth­
ods of preventing or removing these 
forms. 

A symposium on filtration was pre­
sented, which included several papers 
by western sanitary engineers. The dis­
cussion was led off by C. M. Hoskin­
son, Sacramento Water Department, 
with a discussion of pre-treatment, 
which indicated the value of a rapid 
initial mix of chemicals and raw water, 
followed by a marked reduction in 
velocity. 

The subject of coagulants was re­
viewed in detail by K . W. Brown, san­
itary engineer, California Water Serv­
ice Co., Stockton, covering the differ­
ent types of chemicals in common use, 
with a discussion as to their character­
istics and methods of handling. 

H . N. Jenks, consulting sanitary en­
gineer, Berkeley, Calif., reviewed filter 
design. He pointed out that the design 
of the filters during the past few years 
had become practically standardized, 
with most of the emphasis applied to 
the pre-treatment of the water to pre­
pare it for filtering, so that the actual 
load on the filters would be reduced 
with resulting increase in efficiency. 

J . D. DeCosta, sanitary engineer, 
East Bay Municipal Utility District, 
reviewed the design and operation of 
the Orinda filter plant, which has been 
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described in Western Construction 
Nexus, June, 1933. 

The major water supply develop­
ments of California were discussed by 
the following: H . A. Van Norman, 
chief engineer and general manager, 
Los Angeles Bureau of Water Works 
and Supply, traced the development of 
the Los Angeles Water Supply Sys­
tem from the original grant of the 
water in the Los Angeles River by the 
King of Spain to the present extension 
of the system into Mono Basin, as re­
viewed in our June issue. The benefits 
of the Hetch Hetchy project to the 
water supply system of San Francisco 
were reviewed by N. A. Eckart, general 
manager and chief engineer of the San 
Francisco Water Department. 

R. F . Goudey, sanitary engineer, Los 
Angeles Water Department, described 
in some detail the development of an 
automatic residual chlorinator, which 
controls the rate of chlorine feed 
through the taking of samples at 3-min. 
intervals, and automatically comparing 
them with a standard sample. This 
equipment, developed through the co­
operation of the department and the 
engineering organization of the Wal-
lace-Tiernan Co., has been under way 
for several years, and has resulted in 
permanent installations. 

The equipment does not interfere 
with the usual variations of chlorine 
feed based on changes in flow through 
the conduits, but in addition, varies the 

Goli Prize Winners 
Low Gross (Active Member)— 

Peter Diederich, Glendale, 
Calif., wins cup. 

Low Net—O. Nelson, Council 
Bluffs, Iowa. 

2nd Low Net—G. C. Northrop, 
New York City. 

3rd Low Net—S. E . Tyberg, Los 
Angeles, Calif. 

4th Low Net—H. E . Howard, 
Los Angeles, Calif. 

5th Low Net—C. C. Casad, Brem­
erton. Wash. 

6th Low Net—E. A. Rutledge, 
Los Angeles, Calif. 

7th Low Net—H. A. Van Nor­
man, Los Angeles, Calif. 

8th Low Net — Ralph Hyde, 
Campbell, Calif. 

9th Low Net—Frank Bachman, 
Chicago, 111. 

10th Low Net—R. H . Allen, Los 
Angeles, Calif. 

11th Low Net—Tie—J. D. De 
Costa and E . W. Green. Prize 
drawn by J . D. DeCosta, Oak­
land, Calif. 

12th Low Net—E. W. Green, San 
Jose, Calif. 

Kith Low Net—E. C. Brisbane. 
• 

The golf tournament was held 
Wednesday afternoon under the 
direction of a committee headed 

"FORE" ENG1N KICKS: J . I). DeCoMtu. (left). 
East Bay Municipal Utility District; K. W. 
Brown. California Water Service Co.: E . W. 
Green, Kan Jose Water Co.: C. P. Hurnish, 
American State* Water Service Co. 

feed in accordance with the demand of 
the water. Samples are removed from 
the conduit about 300 ft. below the 
point of chlorine application, and are 
compared with the samples by means 
of a photoglow tube with resulting 
change in dosage by the machine, de­
pending on the result of this automatic 
examination. Mr. Goudey indicated 
that the changes in chlorine demand, 
indicated by the action of this ma­
chine, are far greater than anticipated. 

Entertainment features 
The first of the major entertainment 

features on the program was the A l l -

Division Dinner, which featured Bill 
Orchard and his "California Forty 
Niners." Drilled to the point of perfec­
tion, but incipient exhaustion, by the 
Wallace & Tiernan impresario, this 
group of entertainers, recruited entirely 
from the water works fraternity, pro­
vided an evening of exceptional enter­
tainment. Bil l Orchard, as master of 
ceremonies and feature entertainer, 
presented the officers of the Associ­
ation to the gathering during the en­
tertainment, with appropriately em­
barrassing remarks. 

The dinner dance, sponsored by the 
Manufacturers Division, was the high­
light of the week's entertainment, and 
broke all previous records when 1,015 
delegates and guests sat down to this 
banquet. 

CALIFORNIA STARTS NEW BUILDING FOR PUBLIC WORKS DEPARTMENT 
California Is >-i ran \nn a new building; to 

hniiNe the State Public Works Department. 
The s 7 AO ,000 structure In located near the capi­
tal In Sacrnmcnto and Is being built with tin-
department's own funds, without legislative 
appropriation. 

Of reinforced concrete construction, the 
building It 228 by 146 ft. in plan and four 
stories high, with provision for the addition 
of another story. The frame Is deslxned for 

earthquake resistance and the equipment In the 
bulldinK provides air conditioning In all ofllces. 
General design features efficiency and practica­
bility, rather than monumental appearance. 

The Department of I'uhllc Works, of the 
State of California Includes the following divi­
sions: Highways, Water Resources, Architec­
ture. Contracts and Rights of Way, and Porta. 

Dedication ceremonies were held June 4, Earl 
lA>e Kelly. Director ol Public Works, presided. 
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Montana to Hold Conference 
On Bituminous Highways 

X H E Second Annual Mon­
tana Bituminous Conference, which 
will be devoted to technical papers and 
discussions on bituminous highway de­
sign and construction problems in the 
western region, will be held in Glacier 
National Park at Many Glacier Hotel, 
September 8-10. This meeting follows 
the initial conference held at Butte 
last year, which demonstrated an un­
expected interest in such a session, 
with representatives from fourteen 
western states and the Province of 
Saskatchewan. 

As the result of the 1935 meeting, 
this year's conference will emphasize 
open discussions of current problems, 
rather than the presentation of formal 
papers. I t was the consensus of opin­
ion expressed at last year's meeting 
that the greatest benefit was derived 
from informal discussions. There will 
be four papers presented at the 1936 
conference, and three of these are to be 
analyses and summaries of a number 
of papers covering problems typical to 
certain localities. These summarizing 
papers will be presented by the chair­
man of the particular meeting, and this 
will be followed bv a general discus­
sion. 

The first paper will be on the "De­
velopment and Fundamentals of Suc­
cessful Bituminous Practice," and will 
be followed by the second on "Devel­
opments in Practical Design and Con­
struction of Bituminous Surfaces," and 
by a third on the "Maintenance of B i ­
tuminous Surfaces." A highway en­
gineer or official from one state in each 
of the groupings indicated below, will 
prepare a paper on one of these sub­
jects, and these papers will be sub­
mitted to a general chairman for an­
alysis and summary. At the present 
time, the temporary assignments for 
the presentation of papers are as fol­
lows : 

"Developments and Fundamentals of 
Successful Bituminous Practice" 

Chairman: Prof. F . C. Lang, engi­
neer of tests, inspection and research, 
Minnesota Department of Highways; 
Group 1 : C. F . Ramey, assistant chief 
chemist, Standard Oil Co. of California; 
Group 2 : Levi Muir, materials engi­
neer, Utah State Road Commission; 
Group 3: N. W. McLeod, research 
engineer, and H . R. MacKenzie, chief 
engineer, Department of Highways, 
Regina, Saskatchewan; Group 4: J . 
W . Kushing, research and testing en­
gineer, and j . G. Schaub, assistant con­
struction engineer, Michigan Highway 
Department; Group 5: A. E . Stoddard, 
assistant engineer of materials and 
tests, Iowa Highway Commission; 
Group 6 : H . Allen, materials engineer, 
L . L . Marsh, assistant maintenance 
engineer, and J . R. Benson, assigned to 

bituminous research, Kansas Highway 
Commission. 

"Developments in Practical Design and 
Construction of Bituminous Surfaces" 

Chairman: N . F . McCoy, highway 
engineer, Bureau of Public Roads, San 
Francisco, Ca l i f . ; Group 1 : Don 
Bourne, The Asphalt Institute, Olym-
pia, Wash.; Group 2: W. A. Norris, 
past president Wyoming Engineering 
Society, Cheyenne; Group 3: J . N . 
Roherty, research engineer, North Da­
kota State Highway Commission; 
Group 5: F . V . Reagcl, engineer of 
materials, Missouri State Highway De­
partment; Group 6: F . S. Gilmore, The 
Asphalt Institute, Kansas City, Mis­
souri; Group 7: Van T . Moon, chief 
engineer, Oklahoma Highway Dept. 

"Maintenance of Bituminous Surfaces" 

Chairman: H . G. Nevitt, manager, 
Road Oil and Asphalt Department, 
Socony-Vacuum Oil Co., Kansas City, 
Missouri; Group 1: R. P. Newland, 
division engineer, State Highway Com­
mission, Washington ; Group 2: D. L . 
Cheney, bituminous engineer, and Sew­
ard Mason, testing engineer, Montana 
Highway Commission; Group 3: W. 
N. Lovejoy, construction engineer, and 
J . F . Jacobs, maintenance engineer, 
South Dakota Highway Commission; 
Group 4: L . L . Allen, assistant main­
tenance engineer, Minnesota Depart­
ment of Highways; Group 5: T . R. 

Perry, bituminous engineer, Iowa High­
way Commission; Group 6: Prof. C. 
M. Duff, testing engineer, University 
of Nebraska; Group 7: L . C. Camp­
bell, materials engineer, New Mexico 
Highway Department. 

The fourth formal paper to be pre­
sented will be one titled, "A Review 
of Analytical Engineering Methods as 
Applied to Bituminous Construction," 
by Prof. L . D. Conkling, civil engineer­
ing department, Montana State Col­
lege. This paper is intended to set 
forth some thoughts on importance of 
research in connection with bitumin­
ous construction and maintenance. 

The territory to be covered by the 
discussions has been divided into the 
following grouping: 

Group 1—California, Oregon and 
Washington. 

Group 2—Utah, Idaho, Montana and 
Wyoming. 

Group 3—North Dakota, South Da­
kota and the Province of Saskatch­
ewan. 

Group 4—Minnesota, Wisconsin and 
Michigan. 

Group 5—Missouri and Iowa. 
Group 6—Nebraska and Kansas. 
Group 7—Texas, Oklahoma and New 

Mexico. 
The Montana State Highway Com­

mission, which is sponsoring this 
conference, is particularly pleased to 
announce the securing of the Many 
Glacier Hotel in Glacier Park for the 
sessions. The Hotel company has 
agreed to furnish meals and lodging at 
$6.00 per day. 

The foregoing information relative 
to the 1936 conference was furnished 
by E . B . Donohue. assistant state high­
way engineer of Montana. D. A. Mc-
Kinnon is state highway engineer of 
Montana. 

Conchas Dam Bids Called 
BII>S have been called for the construction of 

the main dam on the Concha* Dam project 
In New Mexico by the Corps of Engineer*. The 
work Involves 600,000 cu. yd. of concrete and 
other Incidental Items. Bids will be open August 
1, and during the Intervening period, the Corps 
of Engineers will continue camp construction and 
foundation excavation work by force account. 

According to preliminary design Information, 
the main dam will be a concrete gravity struc­
ture about 230 ft. high and 1.160 ft. long, located 
In the canyon of the South Canadian River, near 
Tucumcart, New Mexico. A general preliminary 
statement concerning the project appeared in 
"Western Construction News." February, 1936. 
The main dam will be supplemented by earth 
dikes having an aggregate length of about 4 ml., 
and containing about 3,400,000 cu. yd. of fill. 

The reservoir will have a capacity of about 

'Mm,(Mm ac. ft., which will provide 300,000 ac. ft. 
for Irrigation, 200,000 ac. ft. for flood control, 
with 100,000 ac. ft. for dead storage. 

The photograph shows the site with work under 
way In the rock quarry and exploratory opera­
tions In the river channel. 

Captain Hans Kramer. Corps of Engineers, Is 
district engineer In direct charge of the work. 
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Construction Design Chart 

X. Spans for Form Joists: Deflection 
By JAMES R. GRIFFITH 

Professor of Structural Engineering 
Oregon State Col lege 

THE accompanying chart for 
deflection, like the preceding two for 
flexure and shear to joists and studs, 
requires for a solution two lines inter­
secting on the " S U P P O R T . " Lines 
have been drawn on this chart in order 
to determine the allowable span for de­
flection using the same problem : 

Height of concrete = 2 ft. 
Spacing of studs = 24 in. 
Size of studs = 2X4, S4S 

When the stud is continuous over more 
than two supports, the allowable spac­
ing of the ties, as indicated on the 
chart, is slightly less than 48 in. 

The above value found for the al­
lowable spacing of ties for deflection is 
checked in the following solution: 

Total span load, W' = 

2 X 300 X— =2400 lb. 

Moment of inertia of 2 X 4 stud, / = 
6.45 in.* 
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J R GRIFFITH 

Max. deflection, D = 
0.0054 XIV X U 

E 1 
0.0054 X 2400 X 48a _ 

1,600,000 X 6.45 — 0 1 3 8 8 h t 

Allowable deflection = 
L 48 _ 

360 — 360 — 0 , 1 3 3 3 

This result checks that obtained by the 
chart for the span of 48 in. as used 
gives a deflection slightly in excess of 
that allowed. On the chart we saw that 
the allowable span was slightly less 
than 48 in. 

The assumption made in computing 
the maximum deflection in a contin­
uous beam is that the end span acts as 
a single span fixed at one end and 
hinged at the other end. This is the 
same assumption made in computing 
the allowable deflection in form sheath­
ing. I f instead of being a continuous 
span a single simple span is to be used, 
the adjustment is made on the chart by 
using the scale marked for simple 
spans. 

Summarizing the values found for 
the allowable spacing of the ties in the 
problem solved in this and the two pre­
ceding issues, we have: 

Stress 
Condition 

Flexure, 1,200 
Shear, 120 
Deflection 

Allowable 
Spacing of Ties 

29 in. 
15 in. 
48 in. 

Thus it will be seen that shear is the 
controlling factor in this particular 
problem even with the allowable shear 
at 120 lb. per sq. in. If flexure is taken 
as the controlling factor, as is fre­
quently done, the maximum unit hori­
zontal shear would have been 

t ' = X 120 = 232 lb. per sq. in. 

Short time loadings at first may seem 
to justify the use of high allowable unit 
stresses. But on the other hand, when 
we ignore the effect of impact from 
concrete being dumped into the form, 
we are doing so on the justification 
that timber can safely carry excessive 
loads for short durations. 

Yakima Tunnel Awarded 

C O N T R A C T was awarded 
June 18 for the construction of a 4,272-
ft. section of tunnel No. 1 on the Yak­
ima Ridge Canal, Roza Division of the 
Yakima Project to the Morrison-Knud-
sen Co., of Boise, Idaho, on its bid of 
$292,013.25. The successful bid was low 
among five received and opened by the 
Bureau of Reclamation at its Yakima, 
Washington, office May 28. Morrison-
Knudsen Co. already has begun work 
on the upper end of tunnel No. 1 and 
on tunnels No. 2 and No. 3 on the 
Yakima Ridge Canal, having been 
awarded the contract for this construc­
tion several months ago. 
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f • i J / Personnel Changes in 
3 ( i f t ^ W t V P f W ^ f t ^ on the Job. . . Oregon Highway Staff 

C. D. Delbiss is the superintendent 
on the Bodenhamer Construction Co., 
Oakland, contract for an undergrade 
crossing at San Leandro St. in Oak­
land. Contract was awarded on a bid 
price of $214,065. • 

Howard R. Richardson will be super­
intendent on the 6-rni. highway grading 
contract held by B . D. Palfrcyman, 
Provo, Utah, between Ovid and Sharon 
in Bear Lake County, Utah. • 

Guy V . Isbell, will serve as superin­
tendent on the 9.8-mi. grading and sur­
facing job of the Isbell Construction 
Co., Reno, Nev., in Esmeralda County, 
Nev. John Parmeter will be grading 
foreman, and C. C. Davis, timekeeper. 

• 
L . W. Hansen has been named super­

intendent for the grading and paving 
job between Gypsum Creek and River­
side County line in Orange County, 
Calif. This contract amounting to 
$165,000 is held by Gibbons & Reed of 
Rtirbank, Calif. • 

E . R. Goldapp will serve as job super­
intendent on the $410,000 overcrossing 
project under construction by the Hoff­
man Construction Co., Portland, Ore. 
This crossing will span the S. P . Rail­
way on Union Ave. in East Portland 
and the Oregon City Highway. O. F . 
Sunde is general superintendent of the 
Hoffman Construction Co. operations. 

• 
Ben Williams has been appointed 

superintendent on the present con­
struction work on the Y G B Line, and 
the grading project in Lewis and Clark 
National Forest, Cascade County, 
Mont. The contractor holding the con­
tract for this work is James Crick of 
Spokane, Wash. • 

Charles Crosby will be superinten­
dent on the steel bridge project over 
the Belle Fourche River, near Moor-
croft, Crook County, Wyo. This job 
is being carried out by the Inland Con­
struction Co. of Omaha, Nebr. James 
O'Marr will be timekeeper and con­
tractor's engineer. • 

M. P. Butler will be superintendent 
on the $85,000 construction project 
consisting of two undercrossings of 
the Great Northern Ry. in Wenatchee, 
Wash. The contract for this project is 
also held by Mr. Butler of Seattle, 
Wash. Carl Heinrick will be grading 
foreman. • 

William Vonder Hellen will be in 
direct charge of the $369,000 contract 
awarded to him for the 5.8-mi. grading 
job on the Big Oak Flat Road, in 
Yosemite National Park, Mariposa 
Countv, Calif. • 

C. A. Wellman is the superintendent 
on the $122,247 contract held by the 

Sibley Grading and Teaming Co. of 
San Francisco for construction of the 
Marina-North Point discharge sewer in 
San Francisco. • 

Max J . Dunham is field engineer on 
the Hanrahan Co. contract for state 
highway work between Fresno, Calif., 
and Biola Junction. He formerly served 
as field engineer with the Aqueduct 
Construction Co. on the Colorado 
River aqueduct project and prior to 
that time was with the engineering de­
partment of the Metropolitan Water 
District. • 

Ted Y . Johnston has resigned from 
the Asphalt department of the Asso­
ciated Oil Co. to become superintend­
ent for the Hanrahan Co. on the high­
way project to be carried out by that 
organization, at Fresno, Calif. • 

C. H . Merrill, formerly of Warren 
Bros, of Boston, will succeed Mr. John­
ston in the asphalt department of the 
Associated Oil Co. 

R. C. Sheedy has been appointed su­
perintendent on the large undergrade 
crossing contract of Eaton & Smith, 
San Francisco, for work near Niles, 
Calif. The work consists of six high­
way structures under the S. P. and 
W. P. tracks and 2.9 mi. of grading 
and paving; the bid price was $453,162. 

Because of increased activities, a new 
division for the purpose of administra­
tion and supervision has been created 
by the Oregon Highway Department. 
The new division embraces the terri­
tory in the vicinity of Portland, new 
headquarters, and includes a part of 
old division No. 1 which had head­
quarters at Salem together with Hood 
River County to the east in old divi­
sion No. 3. 

E . A . Collier, formerly No. 2 division 
engineer at Roscburg, will have charge 
of new division No. 1 at Portland. 
T . A. Eason, assistant division engineer 
at Salem, will be promoted to district 
engineer at Salem, headquarters for 
district No. 2, K . D. Lytle will be trans­
ferred from Bend to Roseburg and 
W. E . Chandler, previously at Salem, 
will be in charge of the Bend office. 
W. E . Williams will remain at L a 
Grande in charge of district No. 5. 

Several changes have also occurred 
in the maintenance department. C. C. 
Secly, engineer at Klamath Falls, re­
places George Gray at Astoria and 
George Southman of Redmond will re­
place Seely. W. S. Hodges of The 
Dalles will go to Redmond and U . V . 
Koons, in charge of maintenance work 
at Baker, will be transferred to The 
Dalles. Henry J . Miller, construction 
engineer at Baker, has been promoted 
to maintenance engineer. R. H . Bal-
dock is state highway engineer of Ore­
gon with headquarters at Salem. 

speaking. . . . 

Joseph A. Whetstone has been ap­
pointed superintendent of the Seattle 
Water Department. • 

Francis J . Thomas, associate engi­
neer, Bureau of Reclamation, has been 
assigned to duty on the Caballo dam in 
New Mexico. • 

Roy Randall, office engineer in the 
Colorado State Highway Department, 
is acting as temporary district engineer 
of District No. 7, with headquarters at 
Greeley, Colo., a position occupied by 
the late A. B . Collins. 

William Kilmore, Bureau of Recla­
mation, is serving as chief inspector on 
the Taylor Park dam in Colorado dur­
ing the present season. • 

Charles G. Anderson, engineer in the 
Denver office of the Bureau of Recla­
mation, has been transferred to the 
Casper-Alcova project in Wyoming. 

G. Waddell, formerly with the Bu­
reau of Reclamation on the Boulder 
Dam project, is now serving in the 
position of concrete inspector on the 
Alamagordo dam in New Mexico. 

Woodworth & Cornell, Inc., is the 
new name of the well known construc­
tion firm of Albertson & Cornell Bros., 
Inc., Tacoma, Wash. Members of the 
firm are D. I . Cornell, president; H . S. 
Woodworth, vice-president and man­
ager; G. L . Falskow, secretary and 
treasurer. • 

F. H. Nichols, associate engineer, 
Bureau of Reclamation, has been trans­
ferred from the Boulder Canyon proj­
ect to take charge of dam investiga­
tions in southwestern Colorado. 

Stanley M. Mercier, in charge of the 
elaborate conveyor installation at the 
Grand Coulee and Fort Peck dam proj­
ects has joined the sales engineering 
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staff of the Boston Woven Hose & 
Rubber Co., with headquarters in Bos­
ton. • 

R. R. Skinner, associate engineer. 
Bureau of Reclamation, has been trans­
ferred from the Boulder Dam project 
to the position of concrete engineer on 
the Roza project at Yakima, Wash. 

• 
Charles D. Vail , state highway en­

gineer of Colorado, was awarded an 
honorary degree in civil engineering 
by the University of Illinois at the re­
cent commencement exercises of that 
institution. He graduated from the 
University of Illinois in 1891 with the 
degree of B. S. in Civil Engineering. 

• 
Nathaniel A. Carle, consulting engi­

neer of Seattle, has been named city 
engineer of that municipality. Mr. Carle 
is a graduate of Stanford University, 
and has served in a wide variety of en­
gineering positions in various parts of 
the country. His first engineering work 
was in Alaska in 1899, and after sev­
eral years with construction equipment 
companies, he spent three years with 
the Pugcl Sound Bridge and Dredging 
Co., followed by a ten-year service as 
chief engineer of the Public Service 
Electric Co. in New Jersey. He also 
has had extended experience in hydro­
electric management and operation. 
Mr. Carle succeeds Thomas R. Sea­
man. • 

Koebig & Koebig, consulting engi­
neers, Los Angeles, have been retained 
by Bell, Calif., to make an appraisal of 
the holdings of the American States 
Water Service Co., within the city 
and the holdings of the Mutual Water 
Co., within the same corporate limits. 
The purpose of this appraisal is for the 
Council to ascertain whether they wish 
to make an offer to purchase the hold­
ings of both companies or build an 
entirely new water system. 

• 
Major H . A. Skerry, executive officer 

of the Bonneville section of the U . S. 
Engineers' Office at Portland, has been 
assigned to duty at Iowa State College 
at Ames. Major Skerry was trans­
ferred from Fort Lawton in Seattle to 
Bonneville early in 1934 when major 
construction on the Bonneville project 
was started. • 

Capt. J . S. Gorlinsky, resident engi­
neer at Bonneville dam on Colum1)i;>. 
River, has been assigned to duty at the 
War Department's Industrial College 
at Washington, D. C. Captain Gorlin­
sky has been associated with the Bon­
neville project since its inception, hav­
ing first served as executive officer in 
the Portland office until July. 1934, 
when he was transferred to the field 
office as resident engineer for all phases 
of construction. Capt. Colby M. Myers, 
executive officer at Bonneville dam, has 
been named resident engineer for the 
project to succeed Capt. J . S. Gor­
linsky. Lieut. C. D. Bonesteel will re­
place Captain Colby as executive of­
ficer. 

Obituaries 
F r a n c i s Gordon, internationally 

known civil engineer, who was con­
nected with the design and construc­
tion of the Assuan Dam on the Nile 
River in Egypt died in Burlingame, 
Calif., June 16. • 

John A. Holmstrom, vice-president 
of the Griffith Company of Los Ange­
les, died June 17, in Whittier, Calif. 
Mr. Holmstrom had been with the 
Griffith Co. and its predecessor organi­
zation continuously for more than 20 
years. Pie had been in charge of many 
important construction jobs carried out 
by the Griffith Co. in Southern Cali­
fornia, including important highway 
projects and work on the All-American 
canal. • 

Burton P . Fleming, age 55, chief en­
gineer of the Federal Soil Conservation 
Service in the states of Colorado, Ar i ­
zona, New Mexico, and Utah, died re­
cently in Glendale, Calif. He was a 
well known engineer in the intermoun-
tain and southwest regions and had 
served on several important projects. 
He was for several years the manager 
of the Elephant Butte Irrigation Dis­

trict, with headquarters at Las Cruces, 
New Mexico, and was the author of 
the book, "Practical Irrigation and 
Pumping." • 

Charles K . Cadman, well known San 
Francisco engineer, and one of the 
veterans of the Panama Canal project, 
died at his home in San Francisco, 
June 28, at the age of 74. Mr. Cadman 
came to San Francisco in 1877 from his 
early home in Michigan. He served 
for a 3-year period on the engineering 
staff of General Goethals, during the 
construction of the Panama Canal, and 
was connected with several large east­
ern projects, in addition to directing 
work on many western developments, 
including dam and railroad construc­
tion. During the past several years, 
Mr. Cadman devoted himself exclu­
sively to safety engineering. He was 
a member of the American Society of 
Civil Engineers, American Society of 
Safety Engineers, and the Engineers 
Club of San Francisco. He is survived 
by Charles M. Cadman, president of 
Pacific Coast Aggregates, Inc.. and Dr. 
Paul F . Cadman of the University of 
California. 

T/UW Materials 
and equipment 

Planer Attachment for Rollers 
Austin-Western Road Machinery Com­

pany, of Aurora, Illinois, has developed a 
new hydraulically controlled planer at­
tachment for use with six, seven, and 
eight-ton rollers. It consists of a seven-
foot Made designed for finishing suhgradc 
and other types of grading where rolling 
is required. A two-foot extension may be 
added at either end if desired. The hlade 
hit is rcversihlc. 

The hlade may he set to remove exees-

of material at any height and may be set 
straight across the machine or angled to 
allow material to windrow to the left of 
the roller. Adjustment is accomplished by 
hydraulic control valve operated from the 
roller platform. • 
New Ateco Welder 

A new welder, designed for portability 
and sturdiness, has been announced by 
American Tractor Equipment Company. 
Oakland. Calif., manufacturers of earth 
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. . . And the real difference begins to show up after the 
rope is put to work. It is on the job that " H E R C U L E S " 
(Red-Strand) W i r e Rope has proved, and continues to 
prove, its exceptional value. 

Quality in wire rope, which means those properties 
which insure consistent durability, is never a matter of 
chance—and we are always glad to supply fu l l particu­
lars on our products to everyone interested in saving 
money on their wire rope purchases. 

Why not give " H E R C U L E S " ( R ^ - S t r a n d ) W i r c R o p c 

a chance to prove to you how different it is from just 
wire rope? Check its actual service for uniformity, dura­
bility and long-run economy. Y o u will find there i> a 
world of difference. 

Mudc Only by 

A. Leschen & Sons Rope Co. 
Established 1857 

5909 K e n nearly Avenue, St. Louis , Mo. 

San Francisco 520 Fourth Street 
Seattle 2244 First Avenue South 
Portland Foot of Sheridan Street 

W extern Distributors 

B I L L I N G S . . 

B O I S E . . . 

G L A S G O W . . 

I D A H O F A L L S 

L O S A N G E L E S 

M I S S O U L A . 

. Connelly Machinery Company 

Olson Manufacturing Company 

. W m . H . Ziegler C o . , I n c . 

Westmont Tractor & E q p t . Co . 

. . . Garlinghouse Brothers 

Westmont Tractor & E q p t . Co . 

P H O E N I X Pratt-Cilbert Hardware Co . 

R E N O R . D . Jenkins & Son 

S A L T L A K E C I T Y Z . C . M . I . 

S E A T T L E H . J . Armstrong Company 

S P O K A N E Nott-Atwater Company 

S T O C K T O N , C A L I F . . . . Hickinbotham Bros. , L t d . 

When writing to A. LESCHEN & SONS ROPE Co., please mention Western Construction News 
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moving equipment. Una new welder is 
available with or without a rigidly con­
nected trailer undercarriage. A bail is at­
tached directly to the main frame so it 
can be lifted into difficult locations by a 
crane or loaded and unloaded from a truck 
readily, also the ends of the main frame 
members are bored for insertion of bars 
for hand lifting. 

Power is supplied by a four-cylinder 
Ford industrial motor, developing 23 h.p. 
S A E rating. Radiator, electric starter and 
fan of Ford make are provided. The gen­
erator is of Ateco-Roe design and con­
struction, with a capacity of 300 amperes. 
This generator is built especially for weld­
ing service. 

Design is for continuous operation with­
out exceeding a temperature of 60 degrees 
Centigrade. 

1 
i i 

New Spray Nozzle 
Announcement is made by Link-Belt 

Company that it has developed a simple, 
effective non-clogging spray nozzle tor 
spraying, washing, cleaning all kinds of 
materials. 

It is described as a scientifically shaped, 
curved bronze deflector with U-bolt for 
clamping the deflector securely to water 
pipe, in such a position that it is just above 
the orifice (a plain drilled hole) in wall of 
pipe. The width of deflector permits a 
comparatively large water jet. and thus al­
lows fairly large dirt particles to pass 
through the orifice without clogging it. 

A new four-page illustrated Folder No. 
1407 describes the nozzle, and gives ca­
pacities in gallons of water per minute. 
Copy may be obtained by addressing 
1.ink-Belt Company's nearest office. 

• 
LeTourneau Doubling Plant 
Capacity 

Marking the third plant enlargement in 
little more than a year, R. G. LeTourneau, 
Inc., builders of large capacity earthmov-
ing machinery, have started construction 
of an addition to the Peoria, Illinois, fac­
tory that will more than double its pres­
ent size and capacity. 

The new addition will give the Peoria 
plant a total length of 1.200 ft., an area 
of 174,000 sq. ft. Present capacity of this 
plant is rated as three Scrapers per day, 
supplemented by the production of various 
other LeTourneau units. Enlarged capac­
ity will be seven Scrapers per day, plus a 
large number of other units. 

The present Stockton plant was built 

UNIT BID SUMMARY . 
Note: These Unit Bids Are Extracted from Our Daily Construction News Service 

Water Supply Systems 
Denver, Colorado—City—Tunnel, Conduit, Dams, and Siphon 

Contracts awarded to Utah Const. Co., Box 726, Ogden, Utah, and Morrison-Knudsen Co.. Inc., 
319 Broadway. Boise, Idaho, $573,571 (Units Nos. 10 and 11) and to Thompson Mfg. Co.. 3001 Larimer 
St.,, Denver. Colo., $79,688 (Unit No. 12) by Board of Water Commissioners, City-County Bldg.. Denver. 
Colorado (subject to PWA approval), for constructing the Vasqucz Creek Tunnel. \ asquez-St. Louis 
Collection Conduit, Diversion Dam and Intake Works and Steel Siphons Nos. 1 and 2. Bids from: 

Unit Unit 
No. 10 No. 11 

(1) M. E . Carlson, Denver, Colo $596,685 
(2) Thompson Mfg. Co., Denver 
(3) Crook & Henno, Denver....'. $ 80,731 
(4) Peter Seerie, Denver _ 123,623 
(5) Chicago Bridge & Iron Works, Chicago — 
(6) Hinman Bros. Constr. Co., Denver 127,969 
17) Utah Const. Co., & Morrison-Knudsen Co., Denver 128,051 445,520 
(8) Engineers' estimate _ 107,623 384,276 

499,883 

Unit 
No. 12 

$79,688 

85,358 

77,243 

Grand 
Total 

$623,507 

573,571 
569,142 

UNIT No. 10—Tunnel No. 1, Vasquez-St. Louis 

. yd. excav. in open cut 
yd. excav. in tunnel 

ft. BM timb. in tunnel 
yd. cone, tunnel lining, No. 1 
yd. same, No. 2 
yd. cone, intransitions 
yd. grouting in tunnel 
rcinf. steel 
steel pipe & vent pipe 
stl. water tight door 
, drain at East Portal 
yd. cement gunitc, tunnel 

700 cu 
5,800 cu. 

20 M 
715 cu. 
330 cu. 
179 cu. 
60 cu. 

18,200 lb. 
1.400 lb. 
1,000 lb. 

Lump sum, 
15 cu. 

U N I T No. 11—Canals and Dams 
218.900 cu. yd. com. excav. for canals 
38,900 cu. yd. rock excav. for canals 
7,650 cu. yd. com. exc. bench flumes 
7,650 cu. yd. rock exc, bench flumes 
7,200 cu. yd. com. exc. struc. dry 

540 cu. yd. exc. struc. wet 
1,460 cu. yd. rock exc. struc. dry 

60 cu. yd. rock exc. struc. wet 
2,225 cu. yd. rolled earth rill, for Little Vasqucz 

and Big Vasquez Dams 
2,300 cu. yd. rolled earth back fill 

750 cu. yd. cone. Little Vasqucz and Big Vas­
quez Dams 

700 cu. yd. cone, intake struc, etc 
1,015 cu. yd. concr. bench flumes 

560 cu. yd. cone, pier & anchor piers 
9,680 cu. yd. cone, canal linings, etc 

370 sq. yd. cobblestone paving 
280 sq. yd. stone riprap, spillw., etc _ 
350 cu. yd. dumped & spread stone riprap 

229.000 lb. reinforcing steel ..... 
2,020 lin. ft. copper expansion joints 

16,800 lb. taintor gates & trash racks 
Lump sum, sluice gates, opr. stands & gatev 
Lump sum, crco. timb. & rubbd belting seals 

251 lin. ft. pipe railing 
3 drains ( L . S. per drain) 

Lump sum, vortex orifice tubes 
110 cu. yd. grout for scaling rock 

50,000 sta. cu. yd. haul exc. matls 
U N I T No. 12—Steel Siphons No. 1 and No. 2 
883,000 lb. struc. steel towers 

7,100 lb. gates, valves and appurt 
Lump sum, gates, valves & appurtenances 

350 lin. ft. vitrified pipe drain 
960 cu. yd. backf. trench. Siphon No. 1 

Collection Conduit: 
(1) (2) (3) (4) 

$.60 $1.50 
9.25 15.00 
$72 $80 

$14'/, $22 
$16 $22 
$24 $28 J4 
$39 $60 

(5) 

.07 

.26 

.45 
.06 
.15 
.25 

$475 $250 
$25 $35 

(6) 
$1.50 
14.65 

$90 
$28 
$28 
$35 
$35 
.08 
.20 
.20 
$90 
$35 

(7) 
$.90 

16.50 
$115 
$20 
$20 
$27 
$23 
.07 
.11 
.15 

$220 
$34 

(1) (4) (7) 
$.80 48 45 
1.50 1.50 1.00 
1.00 1.50 70 
2.00 2.25 1.00 
1.00 1.00 1.15 
$10 3.00 3.00 

2.00 2.50 3.00 
5.00 6.00 8.00 
1.50 . 60 .85 
1.50 20 65 
$24 $23 $21 
$24 $28 $30 
$24 $26 $22 
$24 $26*4 $23 
$22 $19 $17 
3.00 3.00 2.30 
5.00 4.00 3.00 
3.00 3.00 5.70 
.056 06 06 
.50 75 .70 
.20 . 20 18 

$1,500 $1,200 $2,900 
$100 $150 $460 
4.00 4.00 2.30 
$500 $500 $400 
$800 $1,200 $575 
$50 $20 $46 
.03 04 04 

(2) (5) 
$.0877 $.094 .... 
.0805 .081 

$245 $265 
1.90 2.00 
.80 85 

(8) 
$1.50 

$14 
$90 
$16 
$16 
$16 
$30 
.055 
.12 
.12 

$300 
$40 

(8) 
.30 

1.05 
.50 

1.05 
1.25 
3.00 
3.00 
5.00 

1.00 
1.25 

$16 
$19 
$19 
$20 
$17 

2.00 
2.00 
1.50 
.055 

1.00 
.12 

$1,500 
$75 

2.50 
$250 
$200 
$30 
.005 
(8) 

$.085 
.08 

$200 
2.00 
.75 

River and Harbor Work 
Seattle. W n.—Gov't—Jetty—Grays Harbor 

Contract awarded to Columbia Const. Co.. Bonneville. Ore., $2,799,458, by U. S. Engineer Office. 
Federal Office Bldg., Seattle, Wn., for completing the reconstruction of the Grays Harbor south Jetty. 
Bids from: 
(1) 
(2) 

Columbia Const. Co., Bonneville..$2,799,458 
Winston Bros. & Guy F. Atkinson 3.069,836 

235,000 ft. D. F . piling 

111,800 lb. machine bolts includ­
ing washers 

144,000 lb. boat and wire spikes.... 
41,300 lb. railroad spikes 

522 s. tons 654 rail (splice 

(1) (2) (3) 
.40 .56 .55 
.20 .28 .275 
$45 $48 $46 
.035 .04 .05 
.05 .06 .06 
.046 .06 .05 
.036 .04 .05 
$40 $30 $31*4 
.20 .85 1.18 

(3) Merritt Chapman & Scott Corp $3,761,063 
(4) Engineer's estimate 3,405,528 

(1) (2) (3) 
6 ea. turnouts $170 $325 $400 

84,000 ft. wire cable not less 
than M" 025 .03 .07 

2,800 ea. steel straps on jetty 
tramway _ .75 .65 1.10 

5,570 ea. metal pile shoes ...... 1.50 1.10 1.75 
7,500 ea. anti-rail creepers 32 .40 .40 

300 cu. yd. embankment 60 1.50 1.00 
1,290,000 s. tons stone in jetty. 

including maintenance 
stone 1.96 2.14 2.67 



- I N E A S E O F C O N T R O L - I N R U G G E D S T R E N G T H 

This money-saving team of "Caterpil lar" Blade Grader and 
"Caterpil lar" Diesel Tractor is cutting the time and cost of 
sub-grading for a Georgia paving contractor. With plenty of 
strength for the heaviest grading, with fast and accurate con­
trols for fine finishing, the "Caterpillar" Grader can do the 
job in fewer trips. With a wide range of blade positions, unsur­
passed blade visibility, and sure, easy control, it is first choice 
on the country's roads today. Ask your "Caterpil lar" dealer 
for the complete SHOW-DOWN. Caterpillar Tractor Co. , 
Peoria, Illinois, U. S . A. 

C A T 

C a t e r p i l l a r T ra i l e r Pat ro l 

e r p i l l a r " E leva t ing G r a d e r 

C a t e r p i l l a r T e r r a c e r 

C a t e r p i l l a r B lade G r a d e r 

i 



40 W E S T E R N CONSTRUCTION N E W S J U L Y , 1936 

in 1930 and enlarged in 1932. Its capacity 
is rated at one and a half Scrapers per 
day. Thus, with the new enlargement to 
the Peoria plant, the two factories will be 
capable of producing eight and a half or 
nine Scrapers per day. 

a 

i: 

Buckeye Ditcher 
The Model 16 Utility Ditcher, built by 

The Buckeye Traction Ditcher Company, 
of Findlay, Ohio, has a wide range of 
service in small trench digging. 

Mounted on Ford, Chevrolet, or other 
standard truck chassis, the ditcher can be 
moved readily from one location to an­
other at road speeds. The truck motor 
furnishes the power for the ditching me­
chanism through a special transmission. 
The motor is supplied with an oversize 
radiator for better cooling facilities. 

"Alligator" crawlers are applied direct 
to the dual rear wheels. Small detachable 
idler wheels in front and behind the rear 
wheels increase crawler area, thereby en­
abling the ditcher to work on soft ground. 
Traction wheels may be put on or taken 
off in approximately twenty minutes. 

Maximum cutting depth is 4 ft. 6 in., 
and cutting width from 9% in. to 16̂ 2 in., 
and with digging speeds from 1.45 ft. to 
15.85 ft. per min. Complete information is 
contained in a booklet describing Model 
16. • 
Jeffrey Quick Adjusting 
Double Roll Crusher 

The Jeffrey Manufacturing Co. of Co­
lumbus, Ohio, has developed a new de­
sign of double roll crusher. The chief fea­
ture of this machine is a self-contained 
endless belt drive between the rolls which 
allows quick adjustment of the rolls within 
the limits of the sizing range while the 
machine is running. The crusher is also 
provided with an all steel frame having 
heavy steel cross-ties. 

Complete information may be obtained 
from the manufacturer. 

Bridges and Culverts 
Sacramento. Calif.—State—Undergrade Crossing and Bridge—Alameda 

County 
Contract awarded to Eaton & Smith, 715 Ocean Ave, S. F . , $453,162 low to Calif. Div. of High­

ways, Sacramento, for 6 undergr. crossing struc. under the S. P. and W. P. KR. tracks and const. 
1 liridK'- and 2.89 mi. grading and concrete paving and plant mix surfacing on crusher run base near 
Niles, in ALAMEDA COUNTY, Calif. Bids from: 

(1) Eaton & Smith, San Francisco $453,169 (4) F . O. Bohnett, Campbell, Calif $482,272 
(,Xl h F . Knapp. Oakland 467.356 (5) Wood & Bevanda, Stockton 486,903 
(3) Mac Donald & Kahn Co., Ltd., S. F. 476,344 (6) Guy F . Atkinson, S. F 513,134 

(1) (2) (3) (4) ( 5 ) (6) 
1 remove bridge $7,500 $10,000 $9,000 $7,500 $5,000 $14,200 

870 cy. remove concrete 3.70 4.00 3.50 3.00 3.00 4.00 
152 sta. clear & jrrub 37.00 10.00 15.00 15.00 15.00 35.00 
500 M gallons water 1.25 2.00 2.00 i.00 1.00 1.00 

110,000 cy. roadway exc 45 .40 .39 .40 .50 .45 
11.690cy.struc.exe 75 1.25 1.50 1.50 1.00 1.50 

1,200,000 sta. yd. overhaul 003 .005 .01 .004 .005 .005 
144 sta. finish roadw 6.00 8.00 8.00 10.00 10.00 15.00 

9,600 tons cr. run base 1.50 1.75 1.90 1.65 1.80 1.65 
7,300 tons miner, aggreg 2.05 2.50 2.85 2.50 2.75 2.50 

365 tons liq. asph. MC5 17.00 20.00 18.00 16.50 17.00 16.50 
50 tons liq. asph. MC2 22.50 22.50 19.00 18.50 17.00 18.50 

280 tons screenings 3.00 2.50 2.50 2.50 2.70 2.50 
30 tons liq. asph. MC3 22.00 22.50 20.00 18.00 17.00 18.00 
70 tons liq. asph. SC2 15.20 16.00 14.00 12.50 12.50 12.50 

105 tons liq. asph. SC1A 14.00 15.00 13.00 11.50 12.00 11.50 
2.430 cy. A cone. (std. pavem.) 7.90 10.00 9.50 10.00 10.00 9.00 

635 cy. B cone, ( thick pavem.) 6.40 11.00 9.00 9.00 9.00 7.00 
4,080 ea. pavem. dowels 25 .25 .25 .25 .25 .20 

853,000 lb. reinf. steel „ 05 .045 .045 .05 .05 .05 
7,722 cy. A cone, (struc.) 14.61 14.00 15.00 15.00 16.00 18.00 

31 cy. F cone, (railing) 60.00 75.00 50.00 60.00 60.00 50.00 
365,000 lb. struc. steel 07 .07 .083 .08 .07 .07 

1,048,000 lb. str. stl. (fur. & pt.) 06 .055 .055 .07 .065 .06 
1,650 ft. furn. D. F . piles (tr.) 63 .55 .70 .65 .SO .7S 

66 ea. drive D. F . piles 25.00 15.00 25.00 13.00 10.00 20.00 
4,544 ft. furn. steel piles 1.67 1.50 1.30 1.55 1.40 1.50 

144 ea. drive steel piles 18.00 20.00 5.00 18.00 10.00 20.00 
620 lb. bronze expan. plates 30 .30 .55 .50 .35 .50 
20 cy. rubble masonry 14.50 15.00 13.00 15.00 20.00 15.00 

600 cy. riprap 4.85 5.00 2.00 1.50 3.00 4.00 
800 ft. 15" reinf. cone, pipe 1.80 2.50 2.10 1.50 1.25 2.50 
160 ft. 24" reinf. cone, pipe 3.00 3.50 3.50 2.00 2.50 3.50 

1,542 ft. 8" corr. met. pipe 1.00 1.00 1.00 .90 1.00 1.00 
1.320 ft. 10" corr. met. pipe 1.21 1.10 1.20 1.00 1.50 1.25 

580 ft. 12" corr. met. pipe 1.27 1.25 1.35 1.20 2.00 1.50 
362 ft. 15" corr. met. pipe 1.60 1.50 1.60 1.50 2.00 2.00 

1,470 ft. 18" corr. met. pipe 1.70 1.75 1.90 2.20 2.25 2.50 
52 ft. 24" corr. met. pipe 2.50 2.50 3.00 2.50 4.00 3.50 

590 ft. 30" corr. met. pipe 3.30 3.00 3.50 3.00 5.00 4.50 
770 ft. 8" perf. met. pipe „ 1.00 1.00 1.00 .90 1.50 1.00 

2,280 ft. 8" perf. met. pipe (State furn.) 25 .40 .35 .20 1.00 .50 
435 cy. rock filling material 2.10 2.00 2.30 1.75 2.00 2.50 
418 ft. rem. & relay pipe culv 50 1.00 1.10 1.25 1.00 1.50 
887 ft. rem. & salv. pipe culv 36 .50 .60 .50 .50 1.00 

1,200 ft. 8" vitr. pipe 60 .60 .60 .5S .75 .60 
755 cy. A cone, (curbs, etc.) 14.50 18.00 14.00 15.00 15.00 16.00 

1,240 ft. guard railing 1.25 1.00 1.00 .85 1.00 1.50 
48 ea. guide posts 3.10 2.00 2.50 1.50 2.00 2.50 
32 ea. culvert markers 3.00 2.00 2.50 1.80 2.00 2.50 

933 ft. pipe handrail 2.40 2.00 2.20 1.75 2.00 2.00 
3.5 mi. new fences _ 600.00 550.00 600.00 600.00 400.00 600.00 
2 ea. tubular Kates i 8 0 0 20.00 15.00 16.00 20.00 25.00 

2,580 sq. yd. membr. watcrpr 80 .75 1.00 .80 1.00 .35 
70 ea. monuments 3.50 2.50 3.00 3.00 3.00 3.00 

3,220 ft. 114" C I . irrig. pipe 30 .30 .45 .35 .30 .50 
32 ea. yA" irrig. outlets 6.00 1.00 5.00 2.00 2.00 2.00 

150 ft. 10 C. I . disch. pip«e 2.50 2.00 2.70 2.25 2.00 5.00 
820 ft. 12" C. I . disch. pipe 2.75 2.50 3.00 2.75 3.00 6.00 

3,290 ft. misc. iron & steel 25 .20 .25 .25 .25 .15 
2 ea. spillw. assemblies 12.00 10.00 25.00 15.00 40.00 15.00 

1,700 lb. copper strips 40 .30 .45 .50 .35 .60 
300 ft. light conduit 36 .50 .40 .25 1.00 .50 

1 lot pumping equip $4,480 $3,500 $4,500 $5,000 $2,000 $4,000 
1 brick manhole 100.00 100.00 200.00 75.00 100.00 150.00 

17 cy. A cone, (ditch lining) 11.00 15.00 20.00 15.00 15.00 16.00 
1,300 ft. tree stakes 05 .075 .10 .10 .05 .065 

170 cy. top soil 1.25 1.25 1.50 1.2S 1.00 1.00 
134 ea. trees 1.90 2.50 2.50 2.50 2.50 2.20 

1,070 ea. roses 30 .70 .75 .65 1.00 .60 
1 lot misccll. work $1,200 $12,000 $4,400 $5,000 $2,000 $2,600 

Machinery and Supplies . . . . 
LO B Angeles. Calif.—City—Steel Pipe and Fittings 

Contract awarded to Kmsco Derrick & Equipment Co., 6811 S. Alameda St.. Los Angeles. $560,536, 
by Purch. Agent. Dept. of Water & Power, Los Angeles, for furnishing fusion-welded steel water pipe 
and fittings, under Spec. No. X-17. Bids from: 
(1) F.mnco Derrick & Equip. Co.. L . A...$560,536 (4) Consolidated Steel Corp., L . A $727,270 
(2) Southwest Weld. 9i Mfg. Co., L . A. 667,403 (5) American Concrete & Steel Pipe 
(3) Western Pipe * Steel Co.. L . A 689.606 Corp., Los Angeles 741.90J 
I T E M No. 1—36" diameter. 30 ft. sections: (1) (2) (3) (4) (5) 
9.000 lin. ft. wall thickness 3/8" $5.23 $6.25 $6.40 $6.73 $6.85 
/,850 Im. ft. wall thickness 7/16" 6.10 7.18 7.40 7 74 7 98 

15.440 lin. ft. wall thickness 15/32" 6.48 7.72 7.90 8.28 8!60 
30,410 lin. ft. wall thickness 1/2" 6.93 8.20 8.50 8!95 9 15 
11.100 lin. ft. wall thickness 17/32" 7.31 8.70 8 95 9 45 9 65 
7.800 lin. ft. wall thickness 9/16" 7.75 9.20 9.60 10.01 10̂ 30 



MECHANICALLY 
CORRECT FROM 
CRAWL&RJ T O 

»om poimt m m 

Time has changed the methods of handling material 
by power excavators and with this change of methods 

come new and modern shovels, draglines and cranes. A 
comparison of the machines on the market today will reveal 

that L I M A engineers have developed a line of shovels, draglines 
and cranes that are as new and modem as tomorrow. From 
crawlers to. boom point sheave not a single item has been over­
looked that will tend to speed up production and give longer, 
profitable production under all Conditions. Their great earning 
power, low cost of up-keep and their ability to give unsurpassed 
service in hard digging have gained for them the reputation of 
being the most modern excavators on the market. 

L I M A L O C O M O T I V E W O R K S , I N C O R P O R A T E D 
S H O Y E L - n d fRANF DIVISION LIMA. Q H I O - U , S. A . 

S E A T T L E — H . 4. Artmtronc <'».. 2244 l i t So. SPOKANE—«..••••• r : i | Machinery Co. . E . 3000 KUx-k 
Klvrnlde . P O R T L A N D — I V m t r r n S U f l * Equipment Corporation. 734 N. E . Mth. SAN FRA.N-L 
l I M O—A. L . Young Mju-hlnery Company. 2H-2H Fremont. S A L T L A K E C I T Y — C . H . Jonew C o . . I 

, 2KU IV. S. Temple .Ntrwt. L O S ANUELES—Smith-Booth-Inner < ompuio . 2001 Santa Ft- Avenue.|. 

LIMAS ARE BUILT IN CAPACITIES FROM 3 / 4 TO 3 YARDS 
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Oeured head r lrr lr i r vibrator 

Improved Vibrators 
The Mall Tool Company. 7740 South 

Chicago Avenue. Chicago. Illinois, an­
nounces the addition of a number of new 
types of vibrators. These include several 
three phase and single phase electric mod­
els for operation at 4,500 r.p.m , 5.50" 
r.p.m.. and 7.000 r.p.m.. a universal ma­
chine for operation at 7.000 r.p.m.. and 
an air driven unit which develops ire 
<|uencies of 4,200 r.p.m.. at 80 lbs. air 
pressure. 

Sizes are 1^-in. diameter for small walls 
and concrete products. 2f6-in. diameter for 
medium sized walls on general construc­
tion work, and 3%-in. diameter for large 
walls and large masses of concrete. 

Air vil>rat«»r 

Blaw-Knox Weighing Batcher 
In the new one cubic yard semi-auto­

matic weighing batcher for three aggre­
gates, filling gates arc manually opened, 
but close automatically when the correct 
weight is reached. An intermediate posi­
tion of the gate closing permits dribble 
of the aggregates prior to the final cut-off. 
Batcher is equipped with a three-beam 
scale and springless indicator with mer­
cury contacts for automatic closing of the 
filling gate. Further information about 
this batcher will be furnished upon re­
quest by Blaw-Knox Company. I'itts-
burgh. Pa. 

Hamischfeger Welding 
Electrodes 

An entirely new line of coated rods for 
I). C. welding is now being made and 
sold through the Hamischfeger Corpora­
tion of Milwaukee, manufacturers of 
P&H-HanfCI Arc welding equipment. 
The present line includes five different 

types with both high and low rates of 
fluidity for various types of work in weld­
ing in Hat. vertical or overhead positions 
and with ferrous and non-ferrous metals. 
The new line, known as "Smootharc," is 
described in a new bulletin (Xo. R - l ) . 
copies of which may be obtained upon 
request. 

I T E M No. 2—36" diameter, 30 ft. sections: 
30 tin. ft. wall thickness 3/8" 5.16 

120 lin. ft. wall thickness 7/16" 6.03 
210 lin. ft. wall thickness 15/32" 6.41 
390 lin. ft. wall thickness 1/2" 6.86 
150 lin. ft. wall thickness 17/32" 7.24 
90 lin. ft. wall thickness 9/16" 7.86 

I T E M No. 3—36 ea. short 36" x 20" reducers: 
34 ea. 3/K" transition „. 40.00 
4 ea. 7/16" transition 46.60 
7 ea. 15/32" transition 51.70 

13 ea. 112" transition 53.40 
5 ea. 17/32" transition 56.80 
3 ea. 9/16" transition _ 60.40 

I T E M No. 4—36 ea. long 36" x 20" reducers: 
4 ea. 3/8" transition 69.70 
4 ea. 7/16" transition .82.00 
7 ea. 15/32" transition 90.00 

I3ea. 1/2" transition 93.00 
5 ea. 17/32" transition 100.00 
3 ea. 9/16" transition 106.00 

Discounts net 

6.15 
7.14 
7.69 
8.12 
8.60 
9.12 

83.00 
96.50 

104.00 
104.50 
117.50 
124.00 

133.65 
156.20 
167.21 
178.20 
189.21. 
200.00 
] ••; JO 

6.35 
7.35 
7.85 
8.45 
8.90 
9.55 

80.00 
92.00 

100.00 
105.00 
112.00 
120.00 

160.00 
184.00 
200.00 
210.00 
224.00 
240.00 

net 

6.70 
7.70 
8.20 
8.55 
9.20 
9.85 

110.00 
120.00 
140.00 
150.00 
170.00 
200.00 

200.00 
225.00 
240.00 
250.00 
260.00 
270.00 

net 

6.85 
7.98 
8.60 
9.15 
9.65 

10.30 

105.00 
110.00 
112.00 
120.00 
122.00 
130.00 

I 55.im 
160.00 
162.00 
170.00 
172.00 
180.00 
1%3() 

Los Angeles. Calif.—City—Cast Iron Pipe 
Bids received as follows by D. P. Nicklin. purchasing agent. Dept. Water & Power, 207 South 

Broadway, Los Angeles, for cast iron pipe. Bids from: 
(1) National Cast Iron Pipe Co. 
(2) American Cast Iron Pipe Co. 
(3) U. S. Pipe & Foundry Company 

20,000 ft. 12" CIP , F O B Van Nuys Pipe Yard .... 
20.000 ft. 12" CIP, F O B Slauson & Compton ... 
20,000 ft. 12" C I P , FOB Hewitt Street -
20,000 ft. 12" CIP , F O B Van Nuys Street 
15,000 ft. 12" CIP . FOB Slauson & Compton 
15,000 ft. 12" CIP . F O B Van Nuys 
15.000 ft. 12" CIP , F O B Van Nuys „.... 
15.000 ft. 12" CIP, FOB Van Nuys 
20,000 ft. 8" CIP, FOB Van Nuys 

8" CIP , FOB Slauson & Compton 
8" ( IP. FOB Hewitt Street 
8" ( IP. FOB Van Nuys 
am r t D r?*-\r» CI <L , 

(4> 
(5) 

Florence Pipe Company 
Pacific States Cast Iron Pipe 

( 1 ) 

20.mm fit 
.'0,000 it. 
20.001) it. 
20,000 ft. 
20.000 ft. 
2B,0M f t 
20,000 ft. 
25. I it. 
20,000 it. 
25,000 ft. 

8" CIP . FOB Slauson & Compton 
8" CIP . F O B Van Nuys .._ 
8" CIP , F O B Van Nuys 
8" CIP , FOB Van Uuys .... 
6" C I P . FOB Slauson & Compton 
6" CIP . FOB Van Nuys 
6" CIP , FOB Hewitt Street 

745 (t. 16" CIP , FOB Ducommuti Street . 
6,000 ft. 16" CIP , FOB trenchside _ 

12,000 ft. 16" CIP , FOB Ducommun Street 
3.000 ft. 24" CIP . F O B Ducommun Street 

900 ft. 24" CIP , FOB Ducommun Street 
All bids net. 

- _ 1.135 
1.105 
1.105 
1-135 

.715 

(2) 
2.30 
2.24 
2.24 
2.27 
2.24 
2.30 
2.30 
2.30 
1.14S 
1.13 
1.13 
1.145 
1.11 
1.13 
1.13 
1.13 
.73 
.75 
.73 

3.27 
3.12 
3.01 
5.71 
5.71 

(3) 
2.28 
2.22 
2.22 
2.28 
2.225 
2.28 
2.28 
2.28 
1.14 
1.125 
1.125 
1.14 
1.125 
1.14 
1.14 
1.14 
.72 
.73 
.72 

3.22 
3.07 
2.95 
5.65 
5.65 

(4) (5) 

2.45 
2.45 

1.16 
1.16 

3.22 

5.58 
5.58 

1.12 

Dam Construction 
>a<r:mi<nlo. Calif. lore Drilling and Excavation—kenneii 

Dam Site 
Contract awarded to L. E . Dixon Co.. Bent Bros., Inc., and Case Const. Co., 609 S. Grand Ave.. 

Los Angeles, $87,217 low to Bureau of Reclamation, Old Post Office Bldg.. Sacramento, for core drilling 
and excavation for investigation of Kcnnett dam site, Central Valley project. Calif., under Spec. No. 800-D. 
Bids from : 
(1) L . E . Dixon. Bent Bros. & Case 

Const _ $ 87,217 
(2) Getirge Pollock Co., Sacramento .108 ,502 

L . S. excav. river shaft. 100' deep & 260' under-rivcr tunnel 
100 lin.ft. exc. addtl. length of under-river tunnel 

L . S. excav. 1.050 lin. ft. tunnels 
1.355 lin. ft. exc. tunnels, separate from above 

175 lin. it. excavate vertical shafts 
175 lin. ft. excavate vertic. shafts above river level 
20 M FBM furn. & erect permanent timbering .„ 

(3) 
(4) 

Malcom & Bell. Portland 
R. C. Clifford, San Francisco... 

$118,105 
. 140.038 

450 lin. ft. horiz. core drilling to addtl. depths , 
L . S. 200 ft. vertical or inclined core drill, 50 to 150' . 

200 ft. addtl. vert, or inclined core drilling 50 to 150' 
800 ft. vertical core drilling, 50 to 200' 
700 ft. core drilling, roofs of tunnel 

(1) (2) (3) (4) 
$12,500 $20,000 $27,000 $21,600 

20.00 30.00 75.00 33.25 
$24,000 $21,000 $23,100 $44,205 

20.40 11.00 14.00 20.00 
$44,205 

20.40 
13.75 31.00 20.00 38.40 
13.75 30.00 20.00 33.25 

100.00 70.00 100.00 90.00 
$8,000 $10,750 $6,225 $7,800 

4.50 5.05 4.15 5.20 
4.50 6.00 4.15 4.25 

$1,000 $1,000 830.00 $1,040 
4.50 5.2S 4.15 5.70 
4.50 5.30 4.65 4.50 
4.50 6.25 4.65 5.45 

Tunnel Construction 
Fori Peck, Montana—Gov't—Gate Shafts—Fort Peck T u n n e l -

Contract awarded to Bartlett Hay ward Co.. 200 Scott St., Baltimore, Maryland, $1,093,609. by 
V. S. BoflinMr Office. Kansas City. Mo., for completion of Emergency Gate Shafts for Fort Peck Tun­
nels at the Fort Peck Dam site approximately 25 mi. Southeast of Glasgow, Montana, in McCONE 
COUNTY, Montana. Bids from: 
(1) Bartlett Hayward Co., Baltimore..$1.093,609 
(2) Spillway Bldrs.. Inc.. Kansas City. 1.348.565 
(3) Frazier-Dovis Const., St. Louis.... 1,360,161 

( 4 1 

to 
(«i 

(1) 
100 s<j. ft. furn. & plac. joint filler .40 

5,200 cu. yd. concr. (emergency shafts) 13.50 

The K. C. Mahon Co.. Detroit $1,515,427 
Siems-Helmers, Inc., St. Paul 1,978,120 
Engineers' rsUmate ._ 1,286,624 

(2) 
1.00 

12.00 

(3) 
1.25 
7.50 

(4) 
1.00 

25.00 

(S) 
.50 

18.00 

(6) 
.81 

5.10 
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SHOVELS-CLAMS-DRAGS 
The THEW SHOVEL CO. • The UNIVERSAL CRANE CO. 
810 SANTA FE A V E N U E , LOS A N G E L E S , C A L I F . 

SPARE PARTS, STOCK & 
SERVICE ot all LOCATIONS 
A . H . C O X C O . , S E A T T L E • C O N S T . E Q U I P . C O . , S P O K A N E 
WESTERN E Q U I P . C O . , BOISE • H . W . MOORE EQUIP. C O . , DENVER 
A M B L E R R I T E R , SALT L A K E C I T Y • M c C H E S N E Y - R A N D , S A N T A FE 

When writing to T H E THEW SHOVEL COMPANY, please mention Western Construction News 
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Barber-Greene Ditcher 
Barber-Greene Company, Aurora, I I I . , 

has just announced the new B-G Model 
64-B Ditcher. The 64-B has all of the 
features of the previous 64 machine with 
a digging boom for a maximum of 5 ft. 
deep. The boom is equipped with buckets 
which may be adjusted for 8 in. or 11 in. 
wide. A 3 ft. 6 in. deep boom is available 
if desired. 

A total overall width of 48 in. allows 
this machine to dig in close quarters, and 
relatively miniature size of the ditcher 
makes traveling on a small trailer pos­
sible. Being full crawler mounted, it U»ad̂  
and unloads itself. 

The 64-B incorporates standard Barber-
Greene ditcher features including: auto­
matic overload release sprocket which 
slips when an overload occurs and resets 
itself, full crawler mounting, three point 
suspension, vertical boom, milling action 
digging, self-cleaning buckets, instantly re­
versible spoil conveyor, etc. 

• 
Harnischfeger lVryd. Shovel 

Second in the new 700 series of Diesel-
powered excavators, announced this year 
by the Harnischfeger Corporation of Mil­
waukee, is the Model 70S, a full-revolving 
machine with l}/.-yd. capacity for which 
the builders claim increased operating 
speeds at a lower cost per yard. 

Completely redesigned to take advan­
tage of the newest developments in high 
tensile alloy steels and the use of arc weld­
ing, considerable emphasis has been laid 
upon weight reduction to obtain a higher 
ratio of horsepower per pound of weight, 
thus reducing the effect of inertia for 
faster operating speeds with lower fuel 
consumption. 

Standard power is a 6-cyI. Caterpillar 
Diesel engine rated at 130 h.p. at WO 
r.p.m., although gasoline power is avail­
able. The model 70S is fully convertible 
for service as shovel, dragline, crane, 
trench hoe. skimmer or pile driver. 

A 16-page booklet completely describes 
this new machine. Copies may be had by 
addressing the home offices of the corpo­
ration at Milwaukee. Ask for Bulletin X-4. 

New Owen Grapple 
The new Owen Type KA Grapple, 

manufactured by the Owen Bucket Co., 
Cleveland, Ohio, has independent action 
of its tines. Instead of moving simul­
taneously toward the center in closing, 
any tine is capable of acting independ­
ently of the other three. This Patented 

1.000 M. ft. gunite cciating 1.26 1.00 1.25 .20 .50 .11 
100 lin. It. drill grout holes 77 2.00 6.30 2.50 5.50 1.88 

1,000 lb. furn. & inst. gr. pipe & conn 185 .25 .40 .20 .70 .18 
100 cu. ft. pressure grouting 5.57 .L00 6.30 2.50 1.40 1.50 
300 cu. yd. excav. for struc. 2.94 3.00 3.00 4.50 3.00 2.36 
100 sqr.s. apply scaling solution 5.84 1.50 2.00 2.50 2.80 2.44 

1.530 cy. cone, for structures 25.13 30.00 38.00 26.00 50.00 12.75 
250.000 Hi. reinf. steel (struc.) 046 .05 .06 .0601 .06 .044 
262,000 Hi. struc. steel (building) 063 .07 .073 .102 .07 .062 

L . S. 4 emergency control shaft l.ldK $26,235 $46,000 $32,000 $36,000 $24,000 $33,322 
L . S. 1 sub-station hldg $3,826 $10,000 $2,400 $5,000 $3,500 $5,103 

265,000 Hi. bronze (cmerg. Kate guides) .315 .35 .45 .464 .57 .41 
237.000 lb. struc. steel (cmerg. Kate guides) 103 .25 .30 .2552 .26 .093 
748.000 11). Manganese bronze liner castings .247 .30 .33 .346 .50 .32 
306.000 lb. spec. Manganese bronze liner castings .... .2775 .40 .37 .404 .40 .39 
360.000 lb. steel liner plates 119 .08 .14 .162 .29 .20 
77,500 lb. vent pipes „ 088 .10 .08 .126 .08 .075 

830.000 lb. furn. & plac. reinf. steel 047 .05 .06 .0603 .069 .044 
150,000 lb. misc. struc. steel 085 .12 .12 .272 .20 .07 

8 ca. emergency gates $28,700 $30,000 $30,000 $33,796 $50,000 $32,701 
L. S. mechanical operating machinery $90,300 $140,000 $120,000 $106,738 $202,000 $142,751 

112.000 1b. bronze by-pass valves 308 .40 .40 .438 .68 .56 
L. S. elec. work (tunnel sub-station) $16,875 $25,000 $20,000 $20,617 $28,400 $16,147 
L . S. elec. work (tunn. cmerg. gates) $66,200 $85,000 $85,000 $83,121 $118,800 $71,114 
L. S. elec. work (distribution system) „ $4,695 $20,000 $4,000 $3,840 $4,760 $2,515 

875 lb. spec. Manganese test castings (bronze) .. 2.00 1.00 2.00 2.00 8.00 2.50 

Yakima, Wn.—Gov't—Tunnel No. 1 , Yakima Project 
Contract awarded to Morrison-Knudsen Company, 319 Broadway, Boise, Idaho, $292,013, by Bureau 

of Reclamation, Yakima. Wn., for const. Tunnel No. 1. Sta. 59-38 to Sta. 102, Yakima Ridge Canal, 
Roza Div.. Yakima Project, Wn. Work is located near Yakima, under Spec. 682. Bids from: 

(1) Morrison-Knudsen Co $292,013 (4) P. L . Crooks & Co., Inc . Portland..$397,887 
(2) Sam Orino. Spokane, Wn „ 353,191 (5) L . Romano Engrg. Corp., Seattle ... 415.716 
(3) V. R. Dennis Const. Co., San Diego 384,539 

(1) (2) (3) (4) (5) 
5,920 cu. yd. open cut excav., Class 1 40 .50 .50 1.00 3.00 
1.235 cu. yd. open cut excav., Class 2 40 .50 .50 1.50 3.00 
1,235 cu. yd. open cut excav., Class 3 _ 1.00 1.25 1.50 2.00 3.00 

75 cu. yd. backfill _ 50 .50 .60 2.00 1.00 
50 cu. yd. puddle or tamp backfill _ 1.00 1.00 1.00 2.00 1.50 

49.100 cu. yd. tunnel excavation 4.55 4.90 6.00 6.00 4.00 
45,000 lb. furn. & inst. perm, steel tunn. supports 07 .10 .06 .10 .08 

15 MFBM furn. & erect perm, timber 150.00 90.00 60.00 100.00 75.00 
40,000 lb. furn. & inst. steel tunn. liner plates 08 .08 .06 .10 .05 

1.400 lin. ft. 6" tunnel drain „ 1.00 .95 .50 1.00 .25 
450 lin. ft. 8" tunnel drain „ 1.10 1.25 .60 2.00 .25 
300 lin. ft. 10" tunnel drain „ 1.25 1.35 .70 2.50 .25 
85 lin. ft. lay 10" drain pipe, cemented joints 1.75 1.50 .70 2.00 .25 

150 cu. yd. concrete (portal struc. & transition) 20.00 20.00 15.00 20.00 15.00 
12.200 cu. yd. concrete (tunnel lining) 4.00 7.50 6.00 6.00 15.00 
15,000 lb. place reinforcing steel 025 .02 .03 .10 .015 

300 lin. ft. drill grout holes to 10 ft 1.00 1.00 2.00 2.00 2.00 
150 lb. place grout pipe & connection* 20 .25 .50 .50 .25 
600 cu. ft. pressure grouting 1.50 1.30 1.00 2.00 1.00 

Street and Road Work 
Sueramenlo, Calif.—State—Grading and Paving—Fresno County 

Contract awarded to Hanrahan Co., 582 Market St., S. F . , $229,510, by Calif. Div. of Highw., Sacra­
mento, for 4.5 mi. grad. and concr. and asph. cone, paving betw. Belmont Circle and Biola Junction in 
F R E S N O COUNTY. Calif. Bids from: 

(1) Hanrahan Co.. S. F $229,510 (3) Union Paving Co.. S. F $235,897 
(2) Wood & Bevanda. Stockton 233,419 (4) Griffith Co.. Los Angeles 242.824 

(1) (2) (3) (4) 
Lump sum, clearing and grubbing 360.00 $1,250 $1,500 $2,000 

$.100 M gallons water LOO 1.00 .60 1.00 
4,925 cu. yd. remove concrete 1.50 1.55 2.00 1.25 

48.000 cu. yd. roadway excavation „ 31 .23 .30 .30 
425 cu. yd. struc. excavation 1.00 1.00 1.50 1.00 
50 cu. yd. ditch excavation 1.00 1.00 1.50 1.00 

22.000 cu. yd. imported borrow, Loc. "A" 48 .40 .50 .45 
22.500 cu. yd. imported borrow, Loc. "B" 50 .40 .55 .70 

240.000 sta. yd. overhaul 005 .006 .01 .003 
"8,000 so,, yd. prepare subgrade 07 .10 .10 .10 

135 tons coarse rock, subgrade 3.50 2.25 3.00 1.50 
236 sta. finish roadway 8.00 6.25 10.00 4.00 

7.400 tons min. aggregate, roadmix surf 2.40 2.20 2.20 2.30 
675 tons liq. asph. SC-2 roadmix surf 13.00 11.25 10.00 12.00 
40 tons liq. asph. SC-2 prime ct. & pentr. tr 13.00 12.50 15.00 12.00 

45,500 sq. yd. prep., mix & shape shoulders 06 .07 .07 .06 
35 tons liq. asph. SC-4 retempering 17.50 16.25 15.00 16.00 

31,500 sq. yd. remixing roadmix surf 07 .06 .07 .05 
6,000 tons asph. concrete (base & level course) 3.50 4.54 3.50 4.00 
3.160 tons asph. concrete (class A surf, course) 3.80 4.66 3.70 4.10 

10,325 cu. yd. "A" concrete (pavement) 9.00 8.90 9.30 9.44 
21,000 ea. pavement dowels 17 .22 .20 .20 

15 ca. temporary pav. cross, devices. Type B-10 $36 125.00 25.00 35.00 
47,500 lb. reinforcing steel _ 07 .078 .05 .065 

22 cu. yd. "A" concrete (struc.) 25.00 25.00 25.00 25.00 
5 ea. cast steel frames & gates (drop inl.) 40.00 43.75 50.00 35.00 

189 lin. ft. 12" std. reinf. concrete pipe LOO 1.25 2.00 2.00 
278 lin. ft. 24" std. reinf. concrete pipe „ 2.50 2.50 3.00 4.00 
20 lin. ft. 12" corr. metal pipe „ 1.20 L50 1.80 1.20 
80 lin. ft. 12" pcrf. metal pipe 1.30 1.65 2.00 1.50 
75 cu. yd. drainage sumps 5.00 5.00 6.00 25.00 

100 lin. ft. remove & salvage pipe culverts 50 1.25 .60 .60 
68 lin. ft. 26" x 6'/," part cir. corr. met. culv 2.10 3.15 3.00 2.00 
3 ca. culvert markers 2.00 2.50 3.00 3.00 

4.0 mi. move & reset fences 270.00 325.01 300.00 250.00 
13 ea. monuments, move and reset 1.25 3.75 1.50 2.00 
25 ea. monuments 3.00 3.75 3.00 3.00 
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K O E H R I N C 

Koehring Extra Yardage Shovels—two 
operating speeds, controlled by a simple 
lever shift—power and speed for easy 
and hard digging — enclosed gears — 
anti friction bearings — chain or cable 
crowd — boom foot shock absorber — 
all important features for extra yard­
age — "built the Koehring way" for 
low maintenance cost, greater profits. 

£&4 

K O E H R I N G C O M P A N Y 
P a v e r s - M i x e r s • S h o v e l s • C r a n e s - D r a g l i n e s • D u m p t o r s • M u d - J a c k s 
3 0 2 6 W E S T C O N C O R D I A A V E N U E , M I L W A U K E E , W I S C O N S I N 

H A R R O N . R I C K A R D & M c C O N E C O . . S«n Francisco-Lo$ A n g . U i L A . S N O W C O . , Seartfe-Spokan. C R A M E R M A C H I N E R Y C O . . Portland 

When writing to K O M R I N Q C O M P A N Y , please mention Western Construction Sews 
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action, obtained by combining toggle op­
erated tines and arm controlled tines, 
cause all four tines to grip any stone re­
gardless of its shape, with practically 
equal pressure. 

T h i s original action enables the opera­
tor to place the grapple more easily and 
quickly and to handle greater quantities 
of stone with a factor of safety. Grapples 
with capacities from 3 to 60 tons are i l­
lustrated and described in the new bulle­
tin just off the press. 

New Valves for Copper Piping 
Jenkins Bros.. 80 White Street. New 

Y o r k , has introduced a complete line of 
Jenkins "Solder-End" Valves for 150 lbs. 
service on copper lines. Available at the 
same price are both the plain sweated and 
Mueller "streamline" type ends, the latter 
being manufactured by Jenkins under li­
cense of Mueller Brass Co. Wi th the ex­
ception of the ends, these new valves are 
identical with the standard Jenkins Valves 
used for threaded installations. An eight-
page folder, giving details can be obtained 
from Jenkins Bros. 

Arc Welded Design Chart 
A new engineering drafting room chart, 

which presents in concise ready-reference 
form data necessary for producing arc 
welded designs, is announced by T h e L i n ­
coln Electr ic Company, Cleveland, Ohio. 

Data given on the Lincoln arc welded 
design chart include: Weld symbols for 
working drawings; ^lustrat ions and par­
ticulars regarding tlvic 1(> types of joints 
for arc welding; illustrated suggestions 
for better arc welded design; sketches 
explaining the nomenclature of welds and 
weld dimensions; a comparison of welded 
and riveted drawings; and tables giving 
properties of base metals, weld metals, 
electrode metals for hard facing, length of 
fillet weld to replace rivets, and safe 
allowable loads for fillet welds in shear. 
It is printed in such a way as to be suit­
able for blueprinting. 

Copies of the chart may be secured by 
writing T h e Lincoln Electric Co.. Weld­
ing Engineering Dept.. Cleveland, Ohio. 

Sacramento, Calif.—Slate—Grading and Surfacing—Contra Costa 
County 

Contract awarded to Union Paving Co., Call Bldg., S. P.. $29.1,291. by Calif. Div. »i Highways. 
Sacramento, for 5.2 mi. grad. and plant mix surf, on cr. run bast betw. 2 mi. West of Lafayette and 
Walnut Creek in CONTRA COSTA COUNTY, Calif. Bids from : 

(1) Union Paving Co.. S. F $293,291 
(2) Granfield, Farrar & Carlin and 

J . Carlin 314,037 
(3) A. Teichert & Son, Inc., Sacra­

mento 328,169 

273 sta. cleariiiK & Krubbiug 
3,000 M gallons water 

292,000 cu. yd. roadway excav 
3,000 cu. yd. ditch & chann. excav. . 

4,400,000 sta. yd. overhaul 
40,000 cu. yd. imported borrow 
4,600 cu. yd. struc. excavation 
1,230 cu. yd. remove concrete 
273 sta. finish roadway 

31,500 tons crusher run base 
16,700 tons min. aggrcg. (plant mix) 

806 tons liq. asph. MC5 or ex. hvy 
103 tons liq. asph. MC2 (prime ct.) 
72 tons liq. asph. MC3 (seal ct.) .. 

930 tons screen, (seal ct. &• hldr) 
66 tons liq. asph. SCI-A (shldrs) 
47 tons liq. asph. SC2 (shoulder) 

94,000 lb. reinforcing steel 
930 cu. yd. A concr. (struc.) 

1.000 cu. yd. light riprap 
300 ft. 8" corr. metal pipe 

2.620 ft. 18" corr. metal pipe 
420 ft. 24" corr. metal pipe 
186 ft. 36" corr. metal pipe 
274 ft. 48" corr. metal pipe 

5.000 ft. 8" pcrf. iinderdrain . 
800 cu. yd. rock filling material 
120 ft. clean & salv. culverts 
376 ft. clean & relay culverts 

10 ca. spillway assemblies 
2.000 ft. laminated guard rail 

140 ca. guide posts 
80 ca. culvert markers 
10 mi. new fence 
25 ea. drive gates 

100 ea. monuments 

(1) 
40.00 

1.50 
.22 

1.00 
.003 
.60 

1.50 
2.00 

10.00 
1.70 
1.85 
$18 

18.00 
18.00 
3.00 

15.00 
15.00 

.05 
19.00 
5.00 
1.10 
2.00 
2.60 
5.00 
7.50 
1.10 
2.50 
.50 

1.00 
16.00 
1.25 
2.00 
2.00 
$600 
16.00 
3.00 

(4) D. McDonald. Sacramento $328,329 
(5) Guy F . Atkinson Co., S. F 329.826 
(6) Ceo. Pollock Co.. Sacramento 347,841 
(7) Hanrahan Co., San Francisco 359,152 
(8) Wood & Bevanda, Stockton 361,814 
(2) (3) (4) (5) (6) (7) (8) 

25.00 30.00 60.00 32.00 32.00 30.00 20.(1(1 
1.00 
.30 

1.25 
.004 
.70 

1.50 
3.00 
7.00 
1.65 
1.85 

18.60 
18.60 
18.60 
2.50 

11.50 
13.00 

.045 
21.00 
3.00 

.90 
1.75 
2.40 
4.25 
5.95 
.95 

2.25 
.50 

1.00 
15.00 

1.00 
2.50 
2.00 
$600 
15.00 
2.50 

1.00 
.24 
.75 
.0035 
.67 

1.10 
2.50 
5.00 
2.40 
2.53 

17.50 
22.00 
22.00 
3.00 

20.00 
21.00 

.045 
20.00 
3.50 
1.00 
1.70 
2.65 
5.00 
7.00 
1.00 
. 1 . (1 (1 
.75 

1.00 
15.(1(1 
1.00 
2.50 
2.50 
$700 

20.00 
3.00 

1.50 
.26 

1.25 
.005 
.50 

1.50 
3.00 

10.00 
2.00 
2.50 

20.00 
20.00 
20.00 
2.50 

12.00 
13.00 

.05 
20.00 
4.50 
1.00 
1.80 
2.60 
4.80 
7.70 
.90 

1.80 
.50 

1.00 
15.00 
1.00 
2.00 
2.00 
$600 
15.00 
3.00 

1.00 
.32 

1.25 
.005 
.48 

1.50 
4.00 
7.50 
1.65 
2.00 

17.50 
18.50 
18.50 
2.50 

1 1.5(1 
12.50 

.045 
20.00 
3.00 
1.00 
1.75 
2.50 
4.00 
6.50 
1.00 
2.50 
.75 

1.25 
15.00 
1.25 
2.50 
2.50 
$600 

20.00 
3.00 

2.00 
.30 

1.25 
.005 
.70 

1.25 
3.00 

10.00 
1.90 
2.20 

19.00 
20.00 
20.00 
3.00 

15.00 
16.00 

.05 
25.00 
3.50 
1.00 
1.75 
2.50 
4.50 
6.50 
1.00 
3.50 
.75 

1.00 
15.00 
1.35 
3.00 
3.25 
$700 

20.00 

1.20 
.31 
.80 
.003 
.70 

1.30 
1.50 
9.00 
2.20 
3.00 

18.00 
22.00 
22.00 
3.20 

14.00 
15.00 

.06 
25.00 
4.00 
1.00 
1.70 
2.80 
5.00 
8.00 
.90 

2.20 
.60 
.80 

14.00 
1.00 
1.80 
2.00 
$800 
25.00 

3.50 .̂3.00 

1.50 
.34 

1.50 
.005 
.75 

2.00 
2.50 

10.00 
2.00 
2.25 

19.00 
19.00 
19.00 
3.00 

14.00 
14.00 

.05 
20.00 
4.00 
1.00 
2.25 
3.00 
4.00 
5.00 
1.00 
3.00 
1.00 
1.50 

20.00 
1.00 
2.50 
2.50 
$625 
20.00 
3.00 

Carson City. Nevada—State—Grade and Asph. Cone. Pav 
County 

Contract awarded to Dodge Const., Inc., Fallon, N'ev.. (201,265, '>>' Nev. State Highway Comm., 
Carson City. Nev., for 4.86 mi. grading and asph. concr. paving bctw. Lawton and Reno, Rt. 1. Sec. Al , 
in WASHOE COUNTY, Nev.. (FAP 26-73-A). Bids from: 

(1) Hodge Const., Inc., Fallon $201,765 (4) 
(2) Isbell Const. Co.. Reno 217,134 (5) 
(3) Pacific Const. Co., Reno 221,342 

824 lin. ft. remove culvert pipe 
26 ea. remove culv. headwalls and inlets 

209 cu. yd. remove concrete 
25.555 sq. yd. remove concrete pavement 
24,235 lin. ft. remove fence 

40 ea. remove trees 10.00 
65,600 cu. yd. roadway excavation 

175,226 sta. yd. overhaul 
33,405 cu. yd. imported borrow 
26,555 cu. yd. seelct borrow ....„ 
2,590 cu. yd. structure excavation 

49,685 sq". yd. subgrade for pavement 
4.86 mi. shoulders 200.00 
4.86 mi. finish roadway 

9,108 tons asph. concrete (base course) ... 
5,227 tons asph. concrete (leveling course) 
5,057 tons asph. concrete (surface course) 
1,079 tons coarse aggregate 

174 tons Key rock 
303 tons screenings 
97 tons emuls. asphalt penetration 
43 tons emuls. asphalt mixing 

416 cu. yd. "A" concrete 
35 cu. yd. "B" concrete 

40.482 lb. reinforcing steel 
272 cu. yd. hand-placed rock wall .. 

4.850 lb. castings 
188 lin. ft. 8" corr. met. pipe, dipped 
564 lin. ft. 12" corr. met. pipe, dipped 
434 lin. ft. 15" corr. met. pipe, dipped 
670 lin. ft. 18" corr. met. pipe, dipped 
634 lin. ft. 24" corr. met. pipe, dipped 

213 lin. ft. relay culvert pipe 
42 ea. move pipe culvert headwalls 

15.821 lin. ft. construct fence 
14,018 lin. ft. reconstruct fence 
51,276 lin. ft. side forms 

96 ea. culvert markers 
50 ea. guide posts 

2,000 lin. ft. metal 
L. S. move signs 
L . S. move buildings 

2 ea. reconst. railroad crossing ... 
89 ea. monuments 

L. S. miscellaneous items 
I.•100 hours traffic control unit 

60 tons asph. road material. SC-1A 

Jones & King. H ivward $223,011 
Engineer 1 estimate 213.696 

(1) (2) (3) (4) (5) 
1.00 .75 .75 .75 .75 
5.00 10.00 ! 7.50 7.50 7.50 
5.00 5.00 4.00 4.30 4.00 
.30 .10 .32 .26 .2S 
.02 .04 .02 .02 .02 

10.00 5.00 10.00 9.00 10.00 
.35 .45 .35 .36 .35 
.02 .01 .02 .015 .02 
.30 .36 .40 .38 .35 
.35 .50 .45 .59 .40 

1.50 1.25 1.25 1.25 1.00 
.10 .10 .12 .09 .12 

200.00 250.00 200.00 155.00 150.00 
200.00 250.00 300.00 275.00 200.00 

3.50 3.57 3.80 3.80 3.90 
3.50 3.84 4.00 3.95 4.10 
3.75 4.13 4.15 4.20 4.25 
3.00 3.36 3.00 3.50 2.75 
3.00 3.36 3.00 3.60 2.90 
3.00 3.36 3.00 3.70 2.90 

20.00 25.00 25.00 24.00 25.00 
22.00 29.00 28.00 27.15 28.00 
25.00 26.10 25.00 23.65 27.00 
25.00 26.10 25.00 29.75 26.00 

.06 .06 .06 .065 .06 
14.00 15.00 15.00 17.00 15.00 
6.00 5.00 4.50 4.30 4.50 

.15 .10 .10 .13 .15 
1.00 1.20 1.25 1.05 1.00 
1.25 1.40 1.50 1.30 1.25 
1.50 1.65 1.75 1.60 1.50 
1.75 1.80 2.00 1.80 2.00 
2.50 2.70 3.00 2.70 3.00 
5.00 5.00 5.00 5.45 4.50 
2.50 2.10 2.25 2.50 1.75 
1.00 .75 .50 .50 .50 

10.00 10.00 10.00 10.00 10.00 
.15 .195 .15 .12 .12 
.10 .05 .10 .07 .08 
.15 .15 .20 .21 .15 

10(1.00 146.00 90.00 80.00 90.00 
2.50 3.50 3.50 3.50 3.50 
2.00 3.00 3.00 3.00 3.00 
1.25 1.25 1.50 1.30 1.25 

300.00 450.00 100.00 125.00 100.00 
300.00 725.00 700.00 "50.00 700.00 
150.00 400.00 200.00 215.00 200.00 

3.00 3.50 3.50 4.00 3.50 
300.00 300.00 100.00 125.00 100.00 

3.00 3.50 2.75 3.25 2.75 
12.50 20.00 20.00 17.50 20.00 
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Tke Wo*? Complete £i*ve Built 

7 1 i>* 

F O R 
C O N C R E T E M I X * * 

P L A C I N G , PUM«"!!2 

During the last ten years the Chain Belt Com­
pany, with one or more of its lines of Rex Con­
struction Equipment, played a major part on 
the majority of the large concrete projects in 
America. 

The record and experience of the Chain Belt 
Company since 1908 include mixing—moving 
—and placing more than half a billion yards of 
concrete with Rex Mixers, Pavers, Moto-
Mixers and the Rex Pumpcrete. 

The Rex line is the most complete built by any one manufacturer and includes: 
Rex Job Mixers—3V2-S, 5-S, 7-S (2 models), 

10-S (3 models) 
Rex Big Mixers-14-S, 28-S, 56-S, 84-S 
Rex Moto-Mixers—1—1V2—2—3—4—5 yards 
Rex Pavers 
Rex Speed Prime Pumps—2" (3 models), 3" 

(3 models), 4 (3 models), 6" 

Rex Pumpcrete—The greatest development 
in placing concrete since man first built 
with cement 

Rex Diaphragm Pumps—3"—4" (3 models) 
Rex Plaster and Mortar Mixers 
Rex Cold Patch Mixer 
Rex Saw Rigs 

CHAIN B E L T COMPANY, 1615 West Bruce Street, Milwaukee, Wisconsin 
West Coatl Dirition: 366 Brannan Street, San Francisco, Calif. 

MIX EN ROUTE OR PUMP YOUR CONCRETE 

Mbto-Mi 

IT MAY BE BOTH 

EX RurnpcrNet 

The Up to Date Methods of Handling Concrete 
CHAIN BELT COMPANY 

J of MILWAUKEE 

When writing to C H A I N B E L T C O M P A N Y , please mention Western Construction News 
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Black Top Scarifier 
A new scarifier for reworking oil 

treated gravel and macadam roads has 
been announced by the Austin-Western 
Road Machinery Company, of Aurora , 
Illinois. It consists of a thirty-one tooth 
unit, mounted in place of the blade and 
standard scarifier attachment. 

T h e depth of cut is controlled hydrauli-
cally from the operator's platform and 
cither end of the scarifier can be raised 
or lowered independently. This permits 
the operator to operate with all teeth hori­
zontal with the surface or set the teeth 
so that the front rows scratch the surface, 
while the rear teeth carry well into the 
material. 

An adjustable blade set at the rear of 
the motor grader makes it possible to 
respread the material and windrow the 
excess in either direction. 

Sullivan Auger Drill 
Due to the inefficiency of the average 

rock drill when drilling soft materia!, Sul­
livan has designed the H-2. However, by 
means of a simple change it can be made 
into a machine which will give good per­
formance in hard rock. 

T h e H - 2 was specially designed for 
auger drilling and is. therefore, especially 
adapted for use in drilling soft iron ore, 
gypsum, limestone, slate, shale, frozen 
ground, or any heavy, sticky formation, 
because of its unusual stalling torque, re­
sulting in an extra strong rotation. Stal l ­
ing, consequently, is greatly minimized, 
and the result is a superior auger drill. 

• 
New Ransome Bulletins 

The Ransome Concrete Machinery Co. , 
of Dunellen, N . J . , have just issued two 
new bulletins. One covers the new R a n ­
some Mechanical Strike Off, which per­
mits savings in strike-off work on concrete 
paving jobs. T h e other provides complete 
data and specifications on the newest 
models of the well known 7-S and 10-S 
Model T Ransome Concrete Mixers. 

Robert T. Banks Goes East 
Robert T . Banks , northwest manager 

of Sullivan Machinery Company, with 
headquarters in Spokane, has been pro­
moted to division manager at Claremont 
N . H . , where the factories of the company 
are located. T h e post was created for Mr. 
Banks and he will assume it about A u ­
gust L 

H e will be succeeded by O. J . Neslagc, 
manager of the Salt L a k e office, who has 
been with the company 18 years. 

Vallejo, Calif.—City—Asphalt Concrete Paving 
Contract awarded to A. G. Raisch, 1 DeHaro St., San Francisco, $123,096, by City Clerk, Vallejo, 

for repaying portions of Georgia, El Dorado, Napa, York, Sonoma, Marin, Florida and Tennessee Sts., 
in Vallejo. Bids from : 
(1) A. G. Raisch. S. F $123,096 ( 6) Southern Calif. Roads Co.. L. A...$ 138.773 
(2) Hanrahan Wilcox Corp.. S. F 127,743 ( 7) A. Teichert & Son, Inc., Sac'to 147,344 
(3) Union Pav. Co., S. F 129,830 ( 8) Heafey Moore Co.. Oakland 148,146 
(4) Independent Constr. Co., Oakland.. 132,415 ( 9) Chas. L . Harney, S. F 157,874 
(5) Pacific States Constr. Co 133,085 (10) A. Teichert (cone, alt.) 156,411 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
18,839 cu. yd. grading 50 .85 .50 .75 .45 1.00 „60 1.04 1.70 
9,914 ton 3" cr. run base 1.85 1.90 2.15 1.95 2.40 2.12 2.50 2.15 2.37 

634 cu. yd. concrete gutters 10.60 $12 $12 $11 $14 $14 $14 $15'/S $15 
174 cu. yd. cone, alley cross, wings 11.00 $11 $12 $12 $12 $13 $13 $13 $13 
95 cu. yd. cone, curb & gutter 12.00 $14 $13 $13 $16 $15 $16 $15^ $20 

2,590 lin. ft. curb armor 16 .22 .20 .25 .20 .20 .30 .30 .20 
1 catch basin type A 50.00 $100 $75 $125 $165 $100 $100 $100 $200 
2 catch basins type B 50.00 $90 $100 $50 $120 $100 $75 $120 $100 

25 cu. yd. structure excavation 1.00 1.00 2.00 2.00 2.00 2.00 2.00 1.50 2.50 
72 lin. ft. 15" vitrified pipe 1.00 1.15 1.25 1.50 1.75 2.00 2.50 3.00 2.25 

A L T E R N A T E S C H E D U L E A—ASPHALT C O N C R E T E : 
78.917 sq. ft. 3" asph. cone, base 08 .06 .08 .085 .08 .09 .091 .087 .084 

447.586 sq. ft. 4" asph. cone, base 105 .10 .11 .11 .11 .11 .115 .12 .11 
517.138 sq. ft. 2" asph. cone, type B top 06 .06 .06 .06 .06 .055 .073 .06 .06 

9,365 sq. ft. 2" asph. cone, type C top 06 .06 .07 .07 .07 .06 .10 .075 .069 
A L T E R N A T E S C H E D U L E B C O N C R E T E : 
78,917 sq. ft. 5" cone, pavement .... .... .... .... 18 

447,586 sq. ft. 6" cone, pavement .... .... .... .... 206 

Sacramento, Calif.—State—Grading ami Surfacing—Alameda County 
Contract awarded to Hanrahan Co., 582 Market St., S. F . , $122,538, by Calif. Div. of Highways, 

Sacramento, for 2.4 mi. grading & crusher run base & plant mix surfacing, betew. Folger Ave. and Camelia 
St., A L A M E D A COUNTY, Calif. Bids from: 
(A) Hanrahan Co., S. F $122,538 ( C ) United Contr. Co.. Portland $126,673 
(B) Moore Co., Oakland 123,106 (D) Union Paving Co., S. F 128,340 

(A) (B) ( C ) (D) 
20.000 cu. yd. roadway excavation 22 .25 .20 .30 

500,000 station yards overhaul 005 .005 .005 .005 
31,700 cu. yd. imported selected material 23 .30 .29 .25 
78,400 mile yards haul „ 15 .10 .12 .15 

260 cu. yd. structure excavation 90 1.25 1.50 1.00 
120 stations finishing roadway 8.00 6.00 6.00 9.00 

25.000 tons crusher run base 1.86 1.50 1.60 1.50 
58 tons liquid asphalt. SC2 (prime coat) 12.00 14.00 13.80 14.00 

9,600 tons mineral aggregate (plant-mix surf.) 2.25 2.85 2.80 2.60 
484 tons liquid asphalt MC5 or extra heavy 15.00 17.50 18.00 17.00 
40 tons liquid asphalt MC3 (seal coat) 19.00 20.00 18.00 20.00 

555 tons stone screenings 2.50 2.25 2.50 3.00 
73 tons liquid asphalt, SCI A (shoulders) 11.00 12.00 11.00 14.00 
38 tons liquid asphalt, SC2 (shoulders) 13.00 14.00 13.80 15.00 

220 lb. bar reinforcing steel 06 .07 .06 .20 
6 cu. yd. "A" cement concrete (structures) 20.00 21.00 20.00 35.00 

7,700 tons riprap 1.65 2.15 2.25 2.50 
220 lineal ft. 12-in. corrugated metal pipe 1.10 1.60 1.50 1.50 
130 lineal ft. 12 in. vitrified clay pipe 85 1.60 1.50 3.00 
400 each guide posts 1.25 1.50 1.00 2.00 

L. S. alterations to existing ferry pier $2,000 $1,500 $2,000 $2,000 

Sacramento, Calif.—State—Grade and Surface—Alameda and Contra 
Costa Counties 

Contract awarded to Union Paving Co., Call Bldg., San Francisco, $209,335, by Calif. Div. of High­
ways. Sacramento, for 3.1 miles grade and crusher run base and plant mix surfacing, between Camelia St. 
and San Pablo Ave., in Alameda and Contra Costa Counties, Calif. Bids from: 
(1) Union Paving Co.. San Francisco....$209,335 (f) Heafey Moore Co., Oakland $268,977 
(2) Peninsula Paving Co.. S. F 211.386 (5) Wood & Bevanda. Stockton 278,888 
(3) Hanrahan Co., San Francisco 224,573 

(1) (2) (3) (4) (5) 
Lump sum clearing and grubbing 4,000.00 1,500.00 2,200.00 2,000.00 2.000.00 

155,000 c. y. roadway ex. without classification 28 .35 .30 .40 .54 
5,500,000 station yards overhaul 002 .003 .0025 .005 .00S 

3,800 cu. yds. structure excavation 1.00 1.00 .90 1.00 1.50 
163 stations finishing roadway 9.00 5.00 10.00 10.00 10.00 

35,000 tons crusher run base 1.50 1.50 2.05 2.00 1.83 
96 tons liquid asph., SC-2 (prime coat) 13.00 12.00 12.00 15.00 12.00 

15.800 tons mineral aggrcg. (plant mix surf.) 2.40 1.70 2.40 2.80 2.40 
790 tons liquid asph.. MC-5 or MC ex. hvy 17.00 18.00 15.00 15.00 19.00 
65 tons liquid asph. MC-3 (seal coat) 20.00 20.00 20.00 20.00 19.00 

810 tons stone screenings 3.00 2.25 3.00 3,00 2.50 
84 tons liquid asph.. SC-1A (shoulders) 14.00 12.00 12.00 15.00 11.00 
43 tons liquid asph., SC-2 (shoulders) 16.00 12.00 12.00 15.00 12.0» 

44,500 lbs. bar rein, steel (structures) 05 .05 .05 .06 .05 
520 cu. yd. "A" concrete (structures) 18.00 20.00 16.00 20.00 20.00 
220 ft. 8" CMP (16-gauge) 1.00 .90 .90 1.00 1.25 
800 ft. 18" coir. met. pipe (16-gauge) 2.00 1.75 1.36 2.00 2.25 
740 ft. 21" corr. met. pipe (12-gauge) 3.00 3.00 2.37 3.00 3.50-
350 ft. 24" corr. met. pipe (14-gauge) 3.00 2.50 2.10 3.00 4.00 
80 ft. 30" corr. met. pipe (10-gauge) 5.00 5.00 4.16 4.00 5.00 

5 each, spillway assemblies 16.00 15.00 15.00 20.00 15.0ft 
106 ft. 18" x 2*5 part circle CMP 10-ga 1.25 1.40 1.05 2.00 1.25 
332 ft. 24"x 5" part circle CMP 10-ga 2.00 1.70 1.35 2.50 1.75 
140 ft. 30" x 3^" pt. circle CMP 8-ga 2.50 2.25 1.90 3.00 2.25 

2,750 ft. 6" vitrified clay pipe 1.20 1.00 1.00 1.00 .7S 
40 ft. 12" vitrified clay pipe 3.00 1.50 1.57 1.50 1.00 

1,000 ft. 18" vitrified clay pipe 4.00 2.50 2.00 3.00 2.00 
155 cu. yd. "A" concrete curb, gut. sdwlk 14.00 15.00 15.00 20.00 15.00 

1,600 ft. redwood curbs 30 .30 .25 .30 .30-
1,640 ft. laminated guardrail 1.00 1.25 .80 1.00 1.00 

95 each, guide posts 2.00 1.75 1.36 2.00 2.00 
25 each, culvert markers 2.00 2.25 1.36 2.00 2.00 
1.0 mile property fence 500.00 650.00 600.00 1.000.00 500.00 
50 each, monuments .„ 2.50 3.00 2.00 3.00 3.00 
21 each, manholes 75.00 75.00 65.00 80.00 100.00 
28 each, adj. manholes to grade 10.00 5.00 10.00 10.00 15.00 
3 each, lampholes „ 15.00 40.00 12.00 20.00 25.00 

2,200 M gallons water 1.00 1.50 1.00 2.00 1.50-
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Upper picture shows three 
10-foot Multi Plate cul­
verts, each 125 feet long, 
in early stages of installa­
tion under trestle they 
were to replace. 

* c i MA Lower: Completed 
installation, with 
40-foot fill. Pipes 
were placed in this 
unusual position 
because of a hard 
rock formation on 
the line oj the two 
side pipes. 

Railroads Use 
ARMCO 
Multi Plate 

more than "Streamliners" in their modernization program 

. . . has been found by many systems to be the most 
economical, easy to install, and enduring method of re­
placing inadequate trestles and bridges. One railroad 
system, a pioneer in the streamline train field, also 
knows the necessity of good roadbeds. So, of course, 
it knows the value of Multi Plate. That's why it selected 
Multi Plate to replace the old trestle near Walker, Wash­
ington, shown in the above illustrations. 

And Highway Systems Use MULTI PLATE 
for the Same Excellent Reasons! 

For full details, address: 

CALIFORNIA C O R R U G A T E D CULVERT C O . 
Berkeley Los Angeles 

THE R. HARDESTY MANUFACTURING C O . 
DENVER. C O L O . 

Salt Laka City. Utah Pueblo. Colo. 

Missoula. Mont. Sidney, Mont. Boiie. Idaho 

WESTERN METAL MFG. C O . 
Boi 1585 Phoenix. Arix. 

PURE IRON CULVERT & MFG. C O . 
2321 S. E . Gladstone Street, Portland 

W A S H I N G T O N C O R R U G A T E D CULVERT C O . 
Formerly the 

Spokane Culvert & Tank Co. 
Seattle Incorporated 1910 Spokane 

H . H . H A Z E L W O O D , Representative 

P. O. Box 777. Olympia. Wash. 

When writino to above advertisers, please mention Western Construction Xews 
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Lincoln Electric Appoints 
New Denver Agent 

The Lincoln Electric Company. Cleve­
land. Ohio, manufacturers of "Shield A r c " 
welders. Electrodes and " L i n e - W e l d " 
motors, announces the appointment of the 
Interniountain Belting and Packing C o m ­
pany as its agent in Denver, Colorado, 
covering the State of Colorado and pari 
of Kansas , Nehraska and Wyoming. T h e 
salesroom is located at 1414 Wazee Street. 

President of the Interniountain Belting 
and Packing Company is J . H . Johnson. 
M . H . Mickey is vice-president and J . 1. 
Creighton. secretary and treasurer. These 
men, assisted by Homer Glan and James 
Kelley. will provide the territory in and 
around Denver a complete supply service 
for every arc welding need. 

• 
Cleveland Trencher Head Dies 

Augustus J . Penote, 55, president and 
founder of T h e Cleveland Trencher C o m ­
pany and T h e A . J . Penote Company, 
died May 9 at his home in Cleveland, 
Ohio, of a heart attack. 

H e was nationally known throughout 
the public utility field as a contractor, 
manufacturer and inventor. Among b&S 
many inventions was the full-crawler-type 
trenching machine, of compact design f >r 
city work, which he constructed originally 
for his own use; subsequently found.ng 
T h e Cleveland Trencher Company for its 
manufacture. • 
General Petroleum Distributes 
Gargoyle 

Announcement has been made by H . W 
Taylor , manager of the lubrication de­
partment of General Petroleum Corpora­
tion, that this oil company has recently 
been appointed exclusive distributor in 
this area for Gargoyle industrial lubri­
cants. T h e appointment was made by 
the Secony-Vacuum Oi l Company, of 
which General Petroleum is the Pacific 
Coast affiliate. 

T h e new arrangement now makes avail­
able to industrialists of the far west tin-
counsel and advisory service of Socony-
V a c u u m tra ined l u b r i c a t i o n eng ineers 
whose experience is of world-wide scope. 
Through its subsidiary, General Petro­
leum, the counsel of these engineers on 
mechanical and lubrication problems de­
velops advice as to the correct lubricant 
for each individual requirement. 

• 
Novo Announces Distributors 
Throughout West 

Novo Engine Company, Lans ing , Michi­
gan, manufacturers of pumps, engines, 
hoists and other well known construction 
and water works items, have appointed 
the following new distributors: Garling-
house Brothers, 2416 Eas t 16th Street. 
L o s Angeles, Calif . ; General Machinery 
Co. , E . 3500 Block, Riverside Avenue, 
Spokane, W a s h . ; Wortham Machinery 
Company. 410 W . 19th Street. Cheyenne. 
W y o . ; T h e Sawtooth Co., Boise, Idaho; 
Contractors Equipment & Supply Co. , 
P. O. Box 456, Albuquerque, New Mex­
ico. 

Portland. Ore.—Oil Surfacing—Tillamook and Lincoln Counties 
Award of contract recommended to E . C. Hall. 1st National Bank Bldg.. Eugene. Ore., $238,675, !>y 

Bureau of Public Roads. Portland. Oregon, for 13.531 mi. reconst. surface and oil rock stockpiling on 
Salmon River Highway. Proj. F H E C 2-A4. B5. C4, Natl. Forest Road project, located in Siuslaw Natl. 
Forest, Oregon. T I L L A M O O K and L I N C O L N C O U N T I E S . Bids from: 

E . C. Hall, Eugene $238,675 
A. C. Greenwood Co., Portland 244,912 
R. (). Dail and Warren Bros.. Inc., 

Aberdeen, Wn 246,969 
Homer G. Johnson, Portland 248,974 

( I ) 
(2) 
(3) 
( t ) 

(1) 
12,000 en, yd. excavation 40 

100 cu. yd. struc. excavation 1.00 
1,000 cu. yd. borrow excavation 40 
5,000 sta. yd. overhaul 05 

13.531 mi. hne grad.. subgr. & shoulders $500 
90,000 tons spec. cr. rock or cr. gravel bottom course 1.37 
20.000 tons cr. rk. or cr. grav. top course $1 V2 

L . S. prov. & maintain water plant $100 
5,000 M gallons water 1.50 
7,000 tons leveling course 1.40 
3.500 cu. yd. salv. surfacing ...... .'90 
6,000 cu. yd. mi. overhaul 15 

300 lin. ft. 6" por. tile underdrain 50 
21.000 tons "A" suppl. cr. rk. or cr. gr _ 1.25 
9.500 tons "B" suppl. cr. rk. or cr. gr 1.30 
2,000 tons " C " suppl. cr. rk. or cr. gr 1.35 

520 tons liq. asph. SC-1 18.00 
L . S. force account work $800 

(5) A. Milne. Portland. Oregon $256,761 
(6) P. L . Crooks & Co., Portland 267,959 
(7) F . J. Kernan, Saxton & Looney 

and J . S. Risley, Portland, Ore... 269,741 
(8) Babler Bros., Portland 274,810 

(2) 
.45 

2.00 
.45 
.05 

$400 
1.40 
1.50 

$500 
1.50 
1.50 
.60 
.15 

1.00 
1.20 
1.20 
1.20 

30.00 
$800 

(3) 
.50 

1.25 
.40 
.04 

$400 
1.40 
1.40 

(4) 
.40 

1.25 
.30 
.05 

$800 
1.55 
1.50 

25.00 $1,200 
2.00 
1.25 
.75 
.20 
.60 

1.40 
1.40 
1.40 

22.60 
$800 

1.00 
1.40 
.65 
.15 

1.00 
1.00 
1.00 
1.00 

20.00 
$800 

(5) 
.50 

1.00 
.50 
.05 

$200 
1.61 
1.66 
$500 
1.00 
1.66 
1.00 
.15 
.60 

1.05 
1.05 
1.05 

24.00 
$800 

(6) 
1.00 
2.00 
.50 
.05 

$300 
1.30 
1.70 

M.000 
3.00 
1.70 
1.00 
.30 

1.00 
1.70 
1.70 
1.70 

20.00 
S K O 1 1 

(7) 
.40 

1.00 
.90 
.02 

$200 
1.72 
1.77 

$200 
1.00 
1.72 
1.20 
.15 
.50 

1.09 
1.09 
1.09 

23.50 
$800 

(8) 
.60 

3.00 
.50 
.04 

$500 
1.70 
1.70 

$500 
1.50 
1.70 
.80 
.15 
.50 

1.15 
1.15 
1.15 

21.00 
$800 

(6) R. C. Carrico, Albuquerque $216,106 
(7) L . R. Allison, Albuquerque 218,993 
(8) Brown Bros., Albuquerque 220,772 
(9) Sharp & Fellows, Contr. Co.. L. A. 233,266 

Santa Fe, New Mexico—State—Grading, Paving—Valencia County 
Contract awarded to R. L . Hanes, Albuquerque, N. M., $195,910, by State Highway Engineer, 

danta Fe, JNew Mexico, for 11.328 mi. grading, minor drainage structures, 11 multiple span concrete 
I'^.S'-L^Vi 8 ; ^V,r L^'iJ' s . e surfacing, etc., on U. S. Highway Route No. 66 betw. Suwanec and Gallup. 
V A L E N C I A COUNTY, Proj. 13-B, No. 115. Bids from: 
(1) R. L. Hanes. Albuquerque $195,910 
(2) Stouten Bros., Albuquerque 200,054 
(3) Wheeler & Silver. Albuquerque 202,717 
iil ^ ^ , ,"ffl« , , ,arger. Albuquerque ... 210,797 
(5) Henry Thygesen, Albuquerque 214,139 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
L. S. rem. old drain, struc $1,000 $1,100 $1,000 $2,000 $845 $500 $800 $1,880 $1,000 

153,220 cu. yd. excav. unci 20 .20 .185 .19 .24 .22 .20 .20 .285 
3,434 cu. yd. excav. struc 1.00 1.00 1.50 .60 1.00 1.00 1.50 1.50 1.00 

648 cu. yd. cxc. nipe culv 1.00 1.00 .50 .60 1.00 .90 1.50 1.50 .75 
169.223 sta. yd. overhaul 02 .04 .025 .02 .02 .025 .02 .02 .02 
57,793 mi. yd. haul 05 .07 .05 .045 .06 .05 .07 .10 .07 
81.171 tons 2 course surf 50 .55 .60 .66 .61 .63 .65 .57 .63 
4,136 cu. yd. "A" cone $18 $17 $1754 $17« $1854 $1854 $1854 19.80 $1854 

^'5. c.u- y d " B " cone $20 $20 $15 $1754 $1854 $20 $1854 $20 $20 
556,646 lb. remf. steel _ 04 .04 .044 .05 .045 .044 .045 .048 .044 

2,772 lb. struc. steel 10 .06 .07 .10 .07 .075 .15 .10 .10 
1,056 lin. ft. cor. galv. culv. pipe, 24" dia. 2.20 2.40 2.30 2.70 2.00 2.70 3.50 3.05 2.50 

224 in. ft. same. 30" ...... 3.00 3.50 3.00 3.40 2.75 3.40 5.00 3.60 3.00 
438 hn. ft. same. 36" ...... 4.50 5.00 4.60 5.30 4.50 5.00 6.00 5.00 4.75 

3 ca. gate & cattle guard $400 $400 $450 $525 $500 $440 $500 $300 $400 
1 reinf. cone, monument $50 $25 $15 $25 $25 $30 $30 $25 $50 

105,846 lin. ft. galv. wire fence 05 .05 .05 .055 .055 .06 .055 .05 .06 
43 ea. gates 5.00 5.00 2.50 3.00 4.00 4.00 5.00 3.00 5.00 

282 ca. bracing 2.00 1.25 1.50 1.50 1.00 1.50 1.20 1.50 1.50 
113 ca. R / W markers 3.00 2.25 2.00 2.50 3.00 2.75 3.00 2.50 2.50 

12.946 lin. ft. rem. & rebuild fence 03 .04 .03 .035 .02 .035 .04 .04 .04 
1.915 mi. obliterate old road $50 $150 $100 $150 $75 $150 $300 $550 $125 

Lump sum disposal, surf, boulders $1,000 $300 $300 $350 $300 $150 $500 $440 $250 
3,012 cu. yd. earth cushion matl 30 .25 .18 .25 .20 .25 .25 .40 2.85 

San Francisco. Calif.—Gov't—Grading—Mariposa County 
Award of contract recommended to William Vondcr Hellcn. Medford, Ore., $369,376. by Bureau of 

Public Roads. San Francisco, for 5.835 mi. grading Sections A3 and A4 of Rt. 3, Big Oak Flat Road, 
in Yoscmite National Park, MARIPOSA COUNTY. Calif. Bids from: 
(1) William Vondcr Hellen. Medford....$369.376 (4) 
(2) Ralph A. Bell. Portland 440,340 (5) 
(3) IRIH-11 Const. Co.. Reno 484.749 

Morrison 
Engineer' 

(1) 

•Knudsen Co., L . 
estimate 

A $610,955 
355.716 

43 acres clearing 760.00 
134 acres cleanup clearing 180.00 

262,000 cu. yd. unclass. excavation 1.03 
10,500 cu. yd. borrow excavation 25 
2,570 cu. yd. struc. excavation 1.00 

575,000 sta. yd. overhaul 01 
19,200 cu. yd. mi. haul 20 
2,004 cu. yd. rock embankment _ 2.50 

220 lin. ft. 12" perf. corr. metal pipe 1.30 
1,022 lin. ft. 18" corr. metal pipe 1.50 
3,048 lin. ft. 24" corr. metal pipe 2.50 

224 lin. ft. 30" corr. metal pipe 3.30 
110 lin. ft. 48" 12-ga. corr. metal pipe 6.50 
292 lin. ft. 48" 8-ga. corr. metal pipe 9.00 

70 lin. ft. 54" corr. metal pipe 6.50 
44 lin. ft. 60" corr. metal pipe 9.00 
6 pipe culvert anchors 10.00 
1 48" 8-ga. corr. met. pipe elbow 35.00 
2 12" corr. metal pipe elbows 

50 cu. yd. cr. rock or grav. backfill 
10 cu. yd. "A" concrete 

4 10 lb. reinforcing steel 
7 ea. cast steel grates 

372 cu. yd. masonry 

7.50 
5.00 

40.00 
.10 

10.00 
19.00 

6» sq. yd. mortar backfill 2.00 
L. S. extra work 500.00 

(2) 
900.00 
300.00 

1.12 
.50 

2.25 
.02 
.30 

4.00 
1.75 
2.50 
3.50 
4.40 

11.40 
12.50 
10.65 
14.00 
10.00 
50.00 
9.00 
8.00 

40.00 
.08 

56.00 
25.00 
2.00 

500.00 

(3) 
600.00 
200.00 

1.42 
.50 

1.50 
.02 
.10 

5.50 
1.50 
1.90 
3.00 
3.50 
7.25 

10.00 
9.00 

11.70 
35.00 
30.00 
7.00 
4.00 

40.00 
.10 

125.00 
20.00 

.25 
500.00 

(4) 
$1,000 
200.00 

1.75 
1.00 
3.00 
.03 
.30 

6.00 
2.00 
2.20 
2.40 
3.00 
9.00 

11.00 
11.00 
13.00 
10.00 
20.00 
5.00 
5.00 

80.00 
.15 

30.00 
30.00 
2.00 

500.00 

(5) 
500.00 
100.00 

LOO 
.35 

2.00 
.02 
.25 

4.00 
1.50 
2.00 
2.75 
3.50 
7.50 

11.00 
8.75 

13.50 
10.00 
75.00 
8.00 
4.00 

40.00 
.10 

20.00 
20.00 

.50 
50».00 
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W O R T H I N G T O N 
VERTICAL TURBINE PUMPS 

for 

COFFERDAM DEWATERING 
and 

MINE SINKER SERVICE 

U s e d a s p o r t a b l e s i n k e r p u m p t o b e l o w ­

e r e d a s w a t e r l e v e l r e c e d e s , o r f i t t e d w i t h 

s u i t a b l e c o l u m n p i p e f o r f i x e d i n s t a l l a t i o n . 

COMPACT SIMPLE EFFICIENT 

Capacities 

up to 

10,000 g.p.m. 

Heads 

up to 

60 ft. 

# S e n d for bulletin 

THE WORTHINGTON COMPANY, Incorporated 
SAN FRANCISCO LOS ANGELES SEATTLE 

STAR MACHINERY COMPANY. Seattle 
GENERAL MACHINERY COMPANY. Spokane 

WESTMONT TRACTOR & EQUIPMENT CO.. Missoula 
A. C. HAAC& COMPANY, Portland 

GARFIELD & COMPANY. San Francisco 
VANDERCOOK COMPANY. Sacramento 

EL PASO 
BURTON BROTHERS, Rosamond 

GARLINGHOUSE BROTHERS, Los Angeles 
HUDSON-TUCKER, INC.. San Diego 

ARIZONA MINING SUPPLY CORP.. Prescott 
L . W. CANTELOU, Alberquerque 

MINE & SMELTER SUPPLY CO.. El Paso 

W O R T H I N G T O N 
When writing to W O R T H I N G T O N P U M P & M A C H I N E R Y CO. , please mention Western Construction A e w « 
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PAGE AUTOMATICS 
Outdiif^Gth&i 

A 

H e r e s P r o o f 

A contractor reports 
*"Since using the Automatic we have been 

convinced that it has increased our production 
at least 75%." 

A gravel plant owner says: 
*"This bucket has speeded up our operation, 

ft carries up with a full load when working 
blind under 15 f t . of water." 

A company stripping coal writes: 
*"Last tvinter we purchased an 8-cubic yard 

Automatic. It has increased our yardage — 
enabled us to dig harder burden, that we could 
not dig before." 

• F r o m letters In our flies. 

Ask owners operators, they will gladly 
tell you about their results with Page 
AUTOMATICS. 
For information on any particular size 
AUTOMATIC bucket, see your equip­
ment dealer or write us direct. Address 
Dept. " C . " 

"DIG WITH A PAGE AUTOMATIC 

C O N S T R U C T I O N 
a n e w s summary 

N o t e : For add i t iona l in fo rmat ion regard ing p ro j ec t s in this summary re fe r 
to Da i ly C o n s t r u c t i o n N e w s S e r v i c e , da te a p p e a r i n g a t end of each i t em. 

L a r g e Western Projects 
W O R K C O N T E M P L A T E D 

Steel and wood pipeline for Evere t t . W n . Bonds voted. E s t . cost $1,300,000. 
Sugar refinery at Woodland for Spreckels Sugar Co. , San Francisco . 

E s t . cost $2,000,000. 
F loa t ing drydock for N a v y Dept. at Pea r l Harbor, T . H . E s t . cost 

$10,000,000. Bids soon. 
Street work, bridges and swimming pool for Reno. Nevada, bond election 

A u g . 18. $440,300. 
Deck paving of Golden Gate Bridge for Golden Gate Bridge and Highway 

Dis t r ic t . San Francisco . Bids soon. E s t . cost $400,000. 
Centra l V a l l e y Projec t for U . S. Bureau of Reclamation, Sacramento. 

E s t . cost $170,000,000. Bids on portions expected shortly. 
17,300 f t . tunnel in Tuolumne County, Ca l i f . , f o r Pac i f i c Gas & Elec t r i c 

Co. , Sun Francisco, work to s tar t soon. 

C A L L S F O R B I D S 
4.42 mi . precast concr. or steel pipeline for Metropolitan Wate r Dls t . . 

Los Angeles; bids to J u l y 30. 

C O N T R A C T S A W A R D E D 
Vasquez Creek Tunnel , collection conduit, diversion dam and intake works 

for Denver, Colo., to: ( 1 ) Utah Constr. Co. , Ogden St Morr lson-Knud-
sen Co. , Boise. $573,571 for Uni ts 10 and 1 1 ; ( 2 ) Thompson M f g . Co. , 
Denver. $79,688 for Uni t 12. 

Cas t Iron pipe for Dept. of Water St Power, Los Angeles, to: ( 1 ) U . S. Pipe 
St Foundry Co . . L . A . . $325,818; ( 2 ) Amer ican Cas t I ron Pipe Co. . 
L . A . . $146,300; ( 3 ) Nat ional Cas t I ron Pipe Co. . L . A . , $107,475: 
( 4 ) Florence Pipe St Foundry Co. . L . A . . $21,762; ( 5 ) Pac i f i c States 
Cas t I ron Pipe Co. , L . A . , $22,400. 

T w o grade separation structures in Albuquerque for New Mexico Highway 
Dept. , to F . D . ShufTlebarger, Albuquerque. $316,323. 

1.3 mi . grade and pave and conatr. viaduct on E a s t Portland Highway 
fo r Oregon State Highway , to P a r k e r Schram Co., Port land, $243,418. 

4.5 m i . grad. and concr. and asph. concr. paving betw. Belmont Circle 
and Blo la Junction, for C a l i f . D i v . of Highways , to Hanrahan Co. . 
San Francisco . $229,510. 

170 mi. reclaiming oil pipeline for Standard Oil Co. , San Franc isco , to 
Bechte l -Kalser Co. , S. F . 

13.531 mi . oil su r fac ing on Salmon R i v e r Highway, for Bu reau of Public 
Roads, Port land, to E . C. H a l l , Eugene. $238,675. 

Completion of emergency gate sha f t s at F o r t Peck tunnels for U . S. 
Engr . Office, to B a r t l e t t - H a y w a r d Co. . Bal t imore . $1,093,609. 

4.86 mi . grade and asph. concr. pave. betw. L a w t o n and Reno for Nevada 
State Highway Comm., to Dodge Constr, I n c . , $201,765. 

5.835 m l . grading B i g Oak F l a t Road for Bu reau of Public Roads , San 
Francisco, to W i l l i a m von der Hellen. Medford. Ore., $369,376. 

304 m l . seamless and welded steel pipe for Shell Oi l Co. , San Francisco . 
to Columbia Steel Co. . Republic Steel Co. . Jones & Laughl in Steel 
Corp., and A . O. Smi th Corp. ( total 25.000 tons.) 

304 mi . laying oil pipeline for Shell Oil Co. . San Francisco, to Lindgren St 
Swlnerton, S. F . 

36-ln. steel pipe and fittings for Dept. of Wate r St Power, Loa Angeles. 
to Emsco Der r i ck St Equipment Co. , L . A . , $560,530. 

E a r thwor k , canal lining and structures, Y a k i m a P r o j . for Bu reau of 
Reclamation. Y a k i m a . W n . . to J . A . Tertel ing St Sons. Boise. $275,213. 

S ix undergrade crossing structures and 2.89 m l . grade and concr. pave. 
near Nlles for C a l i f . D iv . of Highways , to Ea ton A Smith . San 
Francisco, $453,162. 

Reconstruction of G r a y s Harbor South Jetty for U . S. Engr . Office, Seattle. 
to Columbia Constr. Co. . Bonneville, Ore. . $2,799,458. 

Sewage treatment plant for Denver. Colo., to Peter K i e w l t Sons Co. , 
Omaha. Nebr.. $1,149,792. 

3.1 mi. grade and plantmlx surf . betw. Camel ia St . and San Pablo A v e . 
for C a l i f . D iv . of Highways , to Union Pav ing Co. , San Francisco . 
$209,335. 

5.2 ml . grade and plantmlx surf . betw. La faye t t e and Walnut Creek for 
C a l i f . D i v . of Highways to Union Pav ing Co. . San Francisco, $293,291. 

Tunnel No. 1. Y a k i m a P r o j . for Bureau of Reclamation, Y a k i m a , W n . , 
to Morrlson-Knudsen Co. , Boise. $292,013. 

7.103 m l . gravel su r f . betw. T w i n L a k e s and Granite for Colorado State 
Highway Dept.. to Lowdcrml lk Bros . . S a c r a & Wat t s . Denver. $221.-
920. 

Street a n d R o a d Work 
W O R K C O N T E M P L A T E D 

R E N O , N E V A D A — B o n d election w i l l be held A u g . 18 by Reno, Nevada, 
to vote on the following bond issues: $23,800 for Malsh Ave . E x t e n ­
sion; $36,400 for Rltlge St . Ex tens ion ; $20,000 for St . Lawrence Ave . 
Extens ion ; $10,700 for Mi l l St . Improvements: $20,300 for Crampton 
S t . Improvements. 6-10 

C A L L S F O R B I D S 
L O S A N G E L E S . C A L I F - B i d s to 2 p. m. . J u l y 23. by C a l i f . D i v . of 

Highways , L . A . , for 2.7 mi . grade and concr. pav. on E l Ca jon 
B l v d . f rom T e x a s S t . to Euc l id Ave . , In San Diego, S A N D I E G O 
C O U N T Y . C a l i f . 6-30 

L O S A N G E L E S . C A L I F . — B i d s to 2 p. m., J u l y 23. by C a l i f . D i v . of 
Highways , Loa Angeles, lo r : ( 1 ) V E N T U R A C O U N T Y — 1 6 . 2 ml 

P A G E E N G I N E E R I N G COMPANY 
CLEARING POST OFFICE CHICAGO, ILLINOIS 

When icritinu to above advertisers, please mention Western Construction News 
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L e T O U R N E A U F L E E T OWNER MACCO 
M A K E S A P R O F I T A B L E A P P R O A C H 
Sleep grades are no bar to the use of LcTourneau Carryalls 
—-these haul down grades as steep as 46%, return empty 

over slopes up to 31%. 

m 

Macco Construction Company specializes in big jobs. 
Today they are at work moving 1,750,000 cubic yards of 
material, much of it decomposed rock, for the Marin 
County approach to Golden Gate Bridge. Because LeTour-
nean equipment had so thoroughly job-proved its profit­
ableness to them at Santa Clara's Coyote Dam, they put to 
work on this project two Angledozers, one Bulldozer, one 
Rooter, four 12-yard Carryalls, seven 14-yard Carryalls 
(standard Carryall with exception of one-foot longer bowl), 
and seventeen Power Control Units — more than thirty 
pieces of LeTourneau equipment. The fast, steady opera­
tion of this fleet is making Marco's approach to Golden 
Gate Bridge a profitable one. 

Many another West Coast contractor like Macco Con­
struction Company has found the use of LeTourneau 
equipment profitable; has found that its stout construction 
can be depended on to deliver big yardages day after day 
with a minimum of time out for repairs; has found that 
its fast-acting cable control makes for quick loading and 
fast, accurate spreading; has found that LeTourneau-
pioneered pneumatic tires lessen draft and so make bigger 
loads possible; has found that where LeTourneau equip­
ment is used, costs go down, profits up. 

Ask your "Caterpillar*" tractor dealer what 
LeTourneau equipment can do for you 

A N G L E D O Z E R S , HI C C I E S . H I 1.1.IX >ZERS, C A R R Y A L L S C R A P E R S , 
C R A N E S . D R A G S C R A P E R S , P O W E R C O N T R O L U N I T S . 

R O O T E R S , S E M I - T R A I L E R S 

P n IE TP URN EAU INC S T O C K T O N , C A L I F O R N I A 
P E O R I A , I L L I N O I S 
Cable Address: "BOBLETORNO" 

When writing to R . G. L E T O U R N E A U , I N C . , pleaae mention Western Construction News 
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ft 

H a s " S - O * 
put you 
on the spot] 
N O T H I N G more embarrassing 

to communjity officials than sewer odors floating 
through thje town. Citizens likely to make no 
end of fussj—and the gas that causes the odors 
also eats away the walls of sewer lines! 

It's all because of sewage bacteria, which gener­
ate hydrogen sulphide gas. T h e gas that es­
capes causes the odor nuisance. T h e gas that 
remains in the sewer combines with moisture 
. . . forms sulphuric acid . . . eats away lime in 
mortar and cement. . . and there goes your 
costly seweninvestment—as it has in more than 
one California community. 

P l a y S a f e . . . C H L O R I N A T E ! 

Don't get caught by hydrogen sulphide. 
Treatment of sewage with Bear Brand Liquid 
Chlorine solves\he whole problem: it neutral­
izes existing hydrogen sulphide, stopping 
odors and acid generation, and it kills the gas-
generating bacteria.] 

W e can give you names of a score of California 
communities using »ear Brand Chlorine for 
odor control and sewer protection. Chlorina-
tion also reduces sewage plant operating costs 
in many cases, by speeding up treatment and 

thlus increasing plant 
acity. 

iv not talk to our 
tary engineers about 
No obligation; just 

w/ite us. 

Liquid Chlorine • Ammonia • Ferric Chloride 

G R E A T W E S T E R N 
ELECTRO-CHEMICAL CO. 
9 M A I N S T R E E T , S A N F R A N C I S C O 
P L A N T : P I T T S B U R G , C A L I F O R N I A 
4 1 5 1 B A N D I N I B L V D . , L O S A N G E L E S 

(portions) surf , w i th pi. m ix surf , and roadmlx surf . tr. on portions 
of shoulders betw. Somls and 1 m l . east of S l m l and betw. Casta lc 
Junction and 2.4 m l . west. ( 2 ) L O S A N G E L E S C O U N T Y — 1 4 . 3 m l . 
roadmlx surf . tr. on shoulders betw. Palmdale and 14.3 m l . westerly. 
( 3 ) S A N B E R N A R D I N O C O U N T Y — 0 . 8 m l . grade and plant mix sur­
fac ing betw. Verdemont and 0.8 m l . westerly. 6-30 

. S A C R A M E N T O , C A L I F . — B i d s to 2 p. m . . J u l y 22. by C a l i f . D l v . of 
Highways . Sacramento, for 13.4 mi . crusher run base and plant mix 
su r fac ing (medium curing type) between R t . 3 and 1.5 m l . east of 
Dales. In T E H A M A C O U N T Y , C a l i f . 6-30 

J U N E A U , A L A S K A — B i d s to 9 a . m . . J u l y 24, by Bureau of Publ ic Roads. 
Juneau, A l a s k a , f o r : ( 1 ) Constr . and improving 0.920 mi . of the 
Seward Highway , Snow R i v e r Bridges S e c , located in Chugach Na t ' l 
Forest . 3rd Jud ic ia l D l v . , A l a s k a , involving: 33,000 cu. yd . borrow; 
510 M F B M tr . t imber; 389 cu. yd . concrete; 10, 580 l in . f t . t r . timber 
piling. ( 2 ) Reconstr. and lmprov. of 0.571 m l . of the Seward High­
w a y , Grouse Creek Bridges S e c , In Chugach N a t ' l Forest . 3rd Judicia l 
Divis ion, A l a s k a , Involv ing: 3,400 cu. yd. borrow; 263 cu. yd . " B " 
concrete. 6-29 

J U N E A U , A L A S K A — B i d s to 9 a . m . . J u l y 23. by Bureau of Publ ic Roads. 
Juneau. A l a s k a , for 4.083 m i . grading and su r fac ing the S i t k a High­
way , Sl tka-Hal tbut Point Section, located in the Tongass Na t ' l Forest, 
1st Judic ia l Divis ion , A l a s k a , involving: 20.000 cu. yd . excavat ion; 
5.200 cu. yd. grav. bottom; 3.000 cu. yd . c r . grav. top; 38,500 lb. 
struc. steel and other items. 6-29 

Publ ic Roads, 
on the E y a k 
the Chugach 

in the ma in : 
5.600 cu. yd. 
concrete; 924 

6-29 

J U N E A U . A L A S K A — B i d s to 9 a . m. , J u l y 22. by Bureau of 
Juneau. A l a s k a , f o r 3.287 mi . grading and su r fac ing 
L a k e Highway . Cordova-3-Mile B a y S e c . located in 
N a t ' l Forest , 3rd Judic ia l Div is ion . A l a s k a , Involving 
37.300 cu. yd. excavat ion; 6.000 cu. yd. cr. grav. bottom 
cr . grav. top; 74 M E B M tr . t imber; 315 cu. yd . " A " 
l in . f t . tr. timber pi l ing; 68.000 lb. struc. steel. 

B I D S R E C E I V E D 

A L A M E D A , C A L I F . — H e a f e y Moore Co. . 344 High S t . . Oakland. $24,211. 
low to Ci ty Cle rk , Alameda, for improving Mal t land D r i v e f rom 3.450 
f t . south of B a y F a r m I s l and Bridge, southeasterly. 5,455 f t . to Ci ty 
L i m i t line. 6-16 

P H O E N I X , A R I Z . — B a r r e t t & Hi lp and Macco Corp., 815 Paramount 
B l v d . . Clearwater . $9,960. low to Bureau of Reclammation. Producer 
B ldg . , Phoenix, for construction of a service road to the Bar t le t t 
D a m site, Sa l t R i v e r project, Arizona, under Spec. No. 801-D. 
Work Is located about 52 m l . northeast of Phoenix. 6-19 

M O D E S T O . C A L I F . — S . M. McGaw, 425 Lexington A v e . . Stockton. $12,935. 
L o w to C i ty C le rk . Modesto, for resurfacing asphalt concr. pavement 
on • • H " St . betw. 5th and 9th streets; " J " S t . . betw 9th S t . and 
McHenry A v e . ; and McHenry A v e . betw. " J " S t . and Stoddard 
A v e . 6-25 

S A C R A M E N T O . C A L I F . — L e o F . P i a z z a . 296 N . 6th S t . . San Jose. $19,973. 
low to C a l i f . D l v . Highways . Sacramento, for landscape development 
a t Junction of R t . 2 and R t . 22 in S A N B E N I T O C O U N T Y . C a l i f . 6-3 

S A C R A M E N T O , C A L I F . — H e m s t r e e t & Be l l . P . O. B o x 906. Marysv l l le . 
$163,069. low to C a l i f . D l v . of Highways . Sacramento, for 7 ml . 
grade and plantmlx surf , on cr . run base betw. 4^4 m l . N . E . of 
Tahoe Ci ty and Nevada State L ine . In P L A C E R C O U N T Y , C a l i f . 6-10 

S A C R A M E N T O . C A L I F . — B i d s received, as follows, by the C a l i f . D l v . of 
Highways . Sacramento, f o r : ( A ) H U M B O L D T and T R I N I T Y C O U N ­
T I E S — Helwlg Constr. Co. . 115 Main St . Sebastopol. C a l i f . . $23,780. 
low for 0.7 m l . grade and remov. timb. bridges betw. 3.5 m l . and 
5.25 mi . east of Blue L a k e and G r a y Creek. ( B ) K I N G S C O U N T Y — 
Leo F . P i azza . 296 N . 6th S t . . 8an Jose. $30,540. low for 7.1 m l . 
c r . run base borders and plant mix . surf , on roadbed and roadmlx 
surf . tr. applied to shoulders betw. R t . 10 and Hub and betw. Cor­
coran and 1 m l . east. ( C ) MONO C O U N T Y — B a s i c h Bros . . 20530 Nor-
mandle A v e . . Torrance. $26,309. only bid for 0.8 m l . grad. betw. 
1.3 and 2.2 m l . north of east entrance of Yosemite N a t ' l P a r k . 6-24 

S A N F R A N C I S C O . C A L I F . — T h e F a y Improvement Co. . Phelan B ldg . . 
S . F . . $25,980. low to Dept. of Publ ic Works . S. F . , for grading and 
paving A n z a St . betw. Arguello and P a r k e r S t . . S . F . 6-17 

S A N F R A N C I S C O . C A L I F . — L o w r l e P a v i n g Co . . I n c . . 1540 16th S t . . San 
Francisco . $68,942. low to Dept. of Public W o r k s . S. F . . f o r recon­
structing and widening 6th Street betw. Market and Townsend streets. 
San Francisco . 6-24 

D E N V E R . C O L O . — D r i s c o l l Constr. Co. , P . O. B o x 516, Pueblo. Colo.. 
$65,073. low to State Highway Dept., Denver. Colo., f o r 4.A02 ml . 
grav. su r fac ing between Del Norte and South F o r k on State Highway 
No. 10 In R I O G R A N D E C O U N T Y , Colo. 6-11 

P O R T L A N D , O R E . — B i d s received, as follows, by Oregon State Highway 
Comm.. Por t land, Oregon, f o r : ( 1 ) T I L L A M O O K C O U N T Y (State 
Pro jec t )—McNut t B r o s . . 351M E . Broadway. Eugene. Ore.. $42,269. 
low for 1.7 m l . grading on S m a l l Creek-Dolph S e c of L i t t l e Nestucca 
Secondary Highway. ( 2 ) U M A T I L L A C O U N T Y (State P r o j e c t ) — A . 8. 
Wal lace . Roseburg. Ore.. $8,417. low for f u r n . approx. 5.300 cu. yd . 
cr . grav. in stockpile on Hermiston-Echo Junction S e c of Hcrmlston 
Secondary Highway . ( 3 ) W A S H I N G T O N C O U N T Y (Sta te P r o j e c t ) — 
Charles H . Leonard . Albany . Ore., $52,142, low fo r 1.4 mi . grad. and 
s u r f . ; also constr. 2 t r . t imber trestles on D a v i e s - B a n k s Sec. of 
Nchalem Secondary Highway. ( 4 ) Y A M H I L L C O U N T Y (State P r o j ­
ect )—Charles H . Leonard . Albany, Ore., $24,728, low for 1.42 mi. 
grading and surf , on Dayton-Fos te r R a n c h Sec. of Salem-Dayton 
Secondary Highway . ( 5 ) Y A M H I L L C O U N T Y (Sta te P r o j e c t ) - Charles 
H . Leonard, Albany, Ore.. $67,447 and $66,697, A L T . low for 3.06 
m l . grading and surf . , also f u r n . 2.800 cu. yd . c r . rock In stockpile 
on Grub College-Amity Sec. or Ami ty -Day ton Secondary Highway. 6-29 

P O R T L A N D , O R E . — B i d s received, as follows, by Oregon State Highway 
Comm.. Port land. Ore., f o r : ( 1 ) J A C K 8 0 N C O U N T Y (Sta te P r o j e c t ) — 
McNutt Bros . , 3 5 1 % E . Broadway . Eugene, Oregon. $53,485. low to 
2 .1 m l . grading on Unit 3. McCal l ls ter S e c of L i t t l e Butte Secondary 
Highway. ( 2 ) M A R I O N C O U N T Y ( W P G S 2 9 4 - B W P S S 294-A)—Roy 
L . Houck, Independence. $104,058. low fo r 4.08 mi . grad. and constr. 
2 tr. t lmb. pile trestles w i t h concr. superstruc. on Buttevll le Road-
White School Sec. of Buttevl l le Road-Hubbard Secondary Highway. 
( 3 ) M U L T N O M A H C O U N T Y ( W P M H 168-D)— Pa rke r -Sch ram Co. . 
Couch B ldg . . Port land, Ore.. $243,418. low for 1.38 m l . grading and 
paving; also const, concr. viaduct and retain, wa l l s on Ross Is land 
Brldge-Schll ler St . Section of E a s t Port land. Oregon Ci ty Highway. 

6-29 
S E A T T L E . W N . - L . J . Dowel l . I n c . 1437 E l l io t t A v e . . W . Seattle, W n . . 

$29,615, low to Board of County Comm.. Seattle. W n . , for 1 m l . 
grading and paving Puget Sound Marine View Dr ive . 6-11 

When writing to above advertisers, please mention Western Construction News 
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T H E B E S T BIT 
MONEY C A N BUY 

Complete Stocks Maintained in 
Principal Distributing Centers 

T H E T I M K E N R O L L E R B E A R I N G 

C O M P A N Y , C A N T O N , O H I O 

If you paid twice as much for a 
removable bit you could not buy a 
better bit than a Timken Bit. 

Timken Bits are manufactured on 
the same basis as Timken Bearings 
—with never a thought of cost, but 
always quality. 

Naturally, Timken Bits are somewhat 
higher in price because they are 
manufactured to such a high quality 
standard. 

Thanks to our tremendous manufac­
turing facilities—including our own 
steel plant — we are able to sell 
Timken Bits for but a few cents 
more per bit. 

You will find those few extra cents 
one of the best investments you 
have ever made when you put 
Timken Bits to work in your mine, 
quarry or on your construction job. 

When writing to T I M K E N R O L L E R B E A R I N G C O M P A N Y , please mention Western Constrcution News 
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THE ADNUN 
POWER 

CUT-OFF 

_ ELIMINATES 
1 IRREGULAR 

RUNOUTS 

NO 
Expensive Irregular 

" R U N O U T S " 
The Adnun Black Top Paver eliminates the irregu­
lar "Runout." It's a boon on all hot jobs! 

The Adnun Power Cut-Off chops the ribbon of 
road off like a knife. It does away with all of that 
expensive business of digging up irregular over­
hangs by hand labor to permit the paver to make a 
smooth joint when starting the new section. It 
means the saving of many yards of material, a re­
duction in loss of time and a saving in man hours. 

This feature alone would make the Adnun the 
leading machine of its type on the market today. 
But the Adnun has other exclusive advantages. 
There is the "Two Speed Cutter Bar" with its over­
lapping action that makes a compact joint of the 
same texture as the rest of the road. 

There is the Adnun "Fine Adjustment" and 
"Quick Lift"—that provides accurate and quick 
control. But most important of all is the Adnun 
Self-Correcting feature that assures smoother and 
better roads. 

Before you bid on a Black Top job, ask about these 
advantages. Catalog on request. 

T H E F O O T E C O . 
M I N D A N E W Y O R K 

S P K A R S - K E L L s M A C K . CO. , Oukli iml 
G A R L I N G H O l ' S E B R O S . , tot Anx.-I.-K 

F o r Concrete 
The M u l t l f o o t r concrete 
p a v e r — b a c k r d b y 34 
y e a r s o f e x p e r i e n c e — 
bu i l t f o r s p e e d — Incor­
porating a c o m b i n a t i o n 
of featured found In no 
otber machine. I f you 
have a concrete Job. He-
cure complete details. 

D I M 
TIAM WAM HOrtHMp 

C O N T R A C T S A W A R D E D 
P H O E N I X , A R I Z . — A w a r d recommended to H . J . Hagen. Globe, A r i z . . 

$50,594. by Bureau of Publ ic Roads, Phoenix, f o r 1.854 m l . grading 
Sec. " B " (portions) of Route 19, the Cl i f ton-Alpine N a t ' l Forest 
Highway . Crook National Fores t . G R E E N L E E C O U N T Y . A r i z . 6-26 

P H O E N I X . A R I Z . — T o Pearson & Dlckerson. P . O. B o x 471. Prescott. 
A r i z . , $114,562, by State Highway Engineer. Phoenix, for grading, 
draining roadway, and select mater ia l aggregate base course and cut­
back plant mix salvage and relay existing oil cake f rom Jerome to 
Clarksdale . a distance of about 4.2 m l . on the Prescot t -Flagstaff High­
way. W P M H 96-D. Y A V A P A I C O U N T Y . A r i z . 6-16 

I ' H O E . M X . A R I Z . — T o White & Miller. P . O. B o x 2350. Tucson, $53,409. by 
State Highway Comm.. Phoenix, for aggregate base course and widen­
ing exist ing pavement wir.-. cutback plant mix , beginning In Y u m a and 
extending southerly on the Y u m a - G i l a Bend Highway . W P M H 82-A, 
Y U M A C O U N T Y . A r i z . 6-17 

F R E S N O . C A L I F . — T o Stewar t & NUBS. I nc . , 410 Thome Ave . . Fresno. 
$13,103. by Dls t . E n g r . , C a l i f . D l v . of Highways , Fresno, for 5.8 mi . 
surf , wi th armor coat and roadmlx surf . t r . applied to shoulders betw. 
west boundary and Kings R i v e r Slough in K I N G S C O U N T Y , C a l i f . 6-24 

I A H . N D A L E , C A L I F . — T o John P . L a w l o r , 372 7th Avenue. San Francisco. 
$8,206, by C i ty C le rk . L a w n d a l e . C a l i f . , f o r improving " V Street 
between E l Camlno Rea l and a point easterly. 6-23 

L O S A N G E L E S . C A L I F , — T o Southern C a l i f . Roads Co . . 2145 E a s t 25th 
St . , Los Angeles, by the CltlzenB N a t ' l T r u s t and Savings B a n k , Los 
Angeles, for Improvements to various streets In Inglewood tract, 
at $41,256. 6-27 

L O S A N G E L E S , C A L I F . — A w a r d s as follow, by C a l i f . D l v . of Highways . 
L . A . , f o r : ( 1 ) V E N T U R A C O U N T Y — T o D l m m i t t & Tay lo r , 815 E . 
59th Street. L . A . , who bid $24,391 for 1.5 mi . grading and bi­
tuminous treatment roadmlx at Camarl l lo State Hospi tal . ( 2 ) L O S 
A N G E L E S C O U N T Y — T o George R . Cur t i s P a v i n g Co. . 2440 E . 26th 
Street. Los Angeles, who bid $28,526 for 1.1 m l . widen roadbed and 
widen str ip of plant mix su r f ac ing (medium curing type) and concrete 
paving between Potato St . and Florence Avenue. 6-30 

L O S A N G E L E S , C A L I F . — T o R . E . H a z a r d A Sons, P . O. B o x 1438. 
San Diego. $22,391. by C a l i f . D lv . of Highways . L . A . , f o r 21 m l . 
roadmlx surface treatment betw. National Forest Boundary and V i c -
torvllle In S A N B E R N A R D I N O C O U N T Y , C a l i f . 6-29 

L O S A N G E L E S , C A L I F . — T o Mat lch Bros . . Els lnore , $22,891. by Ca l i f . 
D l v . of Highways , L . A . , for 0.6 m l . grad. and tr . w i th l iq. asph. 
betw. a point near 3rd St . In Bars tow and 0.6 m l . easterly In S A N 
B E R N A R D I N O C O U N T Y . C a l i f . 6-24 

L O S A N G E L E S . C A L I F . — T o Gibbons & Reed. 221 E . San Fernando B l v d . . 
Bu rbank . C a l i f . . $165,813. by C a l i f . D l v . of Highways . L . A . , for 2.7 
mi . grading and concrete paving between Gypsum Creek and Rivers ide 
County L ine . In O R A N G E C O U N T Y . Ca l i f . 5-28 

L O S A N G E L E S , C A L I F . — T o Southwest Pav ing Co. . Roscoe, C a l i f . , $58,816. 
by C a l i f . D l v . of Highways , L . A . , for 14.6 m l . plant mix sur f . betw. 
San Antonio Creek and O j a i : betw. Mound School and 2.7 mi. east and 
betw. 81ml and 0.4 m i . east of San ta Susana Overhead In V E N T U R A 
C O U N T Y . C a l i f . 6-3 

L O S A N G E L E S . C A L I F . — A w a r d s as follows by C a l i f . D l v . of Highways , 
Los Angeles, fo r : ( 1 ) O R A N G E C O U N T Y — T o George R . Cur t i s Pav ing 
Co., 2440 E . 26th St . , Vernon. C a l i f . . $143,965. for 9.8 ml . cone, pave­
ment widening betw. Seal Beach and Newport Beach . ( 2 ) V E N T U R A 
C O U N T Y — T o Oswald Bros . . 366 E . 58th St . , L o s Angeles. $18,164 for 
grading and concrete and asphalt concrete paving roads wi thin grounds 
at Camarl l lo State Hospital . ( 3 ) S A N B E R N A R D I N O and R I V E R ­
S I D E C O U N T I E S — T o George H c r z . 311 Pia t t B ldg . , San Bernardino. 
$63,603 for 19.4 m l . sur f , various locations wi th plant m ix slow 
curing type and apply seal coat at various locations In above counties. 
( 4 ) R D 7 E R S I D E C O U N T Y — T o B . G . Car ro l l . 4396 Maryland S t . . San 
Diego. $61,720 for 1.3 m l . grading and concrete paving about 2.2 m l . 
west of Indio. ( 5 ) L O S A N G E L E S C O U N T Y — T o George R . Curt is 
Pav ing Co.. 2440 E . 26th S t . , Vernon, $29,887 fo r 6.8 mi . shoulder plant 
mix surf , on bit. macadam between Casta lc School and P l r u Creek. 5-28 

L O S A N G E L E S , C A L I F . — A w a r d s aa follow by C a l i f . D lv . of Highways , 
Los Angeles, fo r : ( 1 ) R I V E R S I D E C O U N T Y — T o Oswald Bros . . 366 E . 
58th St . . L . A . . $65,160 for 2.4 m l . grade and plant mix sur fac . betw. 
San Bernardino County L i n e and Beaumont. ( 2 ) L O S A N G E L E S 
C O U N T Y — T o C . F . Robbins, 307 W . 8th 8t . , Los Angeles. $50,716 fo r 
0.6 m l . grading and concr. paving a t Walnut Canyon. ( 3 ) S A N B E R ­
N A R D I N O C O U N T Y — T o Oswald Bros . . 366 E . 58th S t . . Los Angeles. 
$71,273 for 1.3 m l . grading and concr. and asph. concr. paving between 
Colton and Waterman Avenue. 6-10 

O A K L A N D , C A L I F . — A w a r d s as follow by E a s t B a y Municipal Ut i l i ty 
Dls t . , 512 16th S t . . Oakland, for street paving repairs for year ending 
June 30. 1937. under Spec. L . S . 176: ( 1 ) T o Ransome Co. . 4030 Hollls 
S t . . Oakland, $9,480 fo r base course, surface course, and patching. 
( 2 ) T o Charles 8. Hughes Co. . 1001 Ashby Ave . , Berkeley. $12,525 fo r 
1,500 cu. yd . wet m i x concrete. 6-19 

R E D D I N G , ( A L I F . — T o N . M . B a l l Sons, Box 404, Berkeley. $14,961. by 
Dls t . E n g r . C a l i f . D l v . H ighways , Redding, for 0.3 mi . grad. and concr. 
pav. at south entrance to Red B l u f f , In T E H A M A C O U N T Y . C a l i f . 6-5 

S A C R A M E N T O . C A L I F . — T o Heafey Moore Co. . 344 High S t . . Oakland. 
$10,942. by C i ty C le rk . Sacramento, for asph. pav. 57th St . f r om 
" H " to " J " streets. 6-27 

S A C R A M E N T O . C A L I F . — A w a r d s as follow, by C a l i f . D i v . of Highways , 
Sacramento, fo r : ( 1 ) Y U B A A N E V A D A C O U N T I E S — T o J . G . 
Chlgrls . 2316 31st A v e . . S. F . , $156,538 for 3.7 m l . grad.. c r . run base 
and applying seal coat betw. P a r k s B a r Bridge and K mi. east of 
Nevada County line. ( 2 ) A L A M E D A C O U N T Y — T o Hanrahan Co. , 
582 Market S t . . San Francisco . $124,748 for 1.4 m l . grade and asph. 
concr. and concr. pav. betw. 34th S t . and 7th S t . In Oakland. 6-29 

S A C R A M E N T O . C A L I F . — T o Hanrahan Co. . 582 Marke t S t . . San F r a n ­
cisco, $85,588, by C a l i f . D l v . of Highways . Sacramento, fo r 3.7 mJ. 
grading and crusher run base and roadmlx surf , between Knights 
Land ing and Robbins. in S U T T E R C O U N T Y . C a l i f . 6-30 

S A C R A M E N T O . C A L I F . — A w a r d s as follow by County Cle rk . Sacrament.. . 
f o r : ( 1 ) T o Heafey Moore Co. . 344 High S t . . Oakland. $15,439 for 
asph. armor top surface on Greenback Lane . ( 2 ) T o J . R . Reeves. 
R . D . 3, B o x 100. Sacramento, $4,687 for const, shoulders on Lower 
Stockton Road. ( 3 ) T o Heafey Moore Co., 344 High St . , Oakland. 
$14,397 for asph. concr. resurfac ing on Marconi Avenue. 6-22 

S A C R A M E N T O . C A L I F . — T o Fredorlcksen & Westbrook. Lower L a k e . 
C a l i f . . $58,430 by C a l i f . D l v . of Highways . Sacramento, for 13.3 ml . 
grading and tr. wi th l iq. asph. betw. Susanvll le and Milford and 
betw. John8tonvllle and L a k e L e a v l t t in L A S S E N C O U N T Y , C a l i f . 6-24 

S A C R A M E N T O , C A L I F . — T o Union P a v i n g Co. , C a l l B l d g . , 8. F . , $293,291 
by C a l i f . D l v . of H ighways . Sacramento, fo r 5.2 mi . grade and plant 
mix surf , on cr . run base betw. 2 ml . west of L a f a y e t t e and Walnut 
Creek in C O N T R A C O S T A C O U N T Y , Ca l i f . (See Uni t B i d Sum­
mary . ) 6_24 

S A C R A M E N T O , ( A L I F . — A w a r d s as follow by C a l i f . D l v . of Highways , 
Sacramento, fo r : (1) S T A N I S L A U S C O U N T Y — T o S. M. McGaw, 425 
Lexington Ave . , Stockton. $44,163 for 4.2 m l . grad. and bltum. tr. c r . 
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First---Bring the O l d Plants 
Up to Modern Efficiency.... 

Capitalize the Latest 
Hydraulic Developments 

Continued upswing in the load curve will ultimately require develop­
ment of new hydraulic power sites. Meanwhile power demands are creep­
ing closer to installed generating capacity. The situation lends itself ideally 
to rehabilitation of existing hydraulic plants. 

Within the past few years notable improvement has been made, 
particularly in design of buckets and nozzles, these providing a substantial 
increase in efficiency and a definite improvement of operating character­
istics. Replacement of these parts in units not more than ten years old 
will yield a good return on the small investment required, giving maxi­
mum output from existing water supply pending the development of new 
projects. 

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

120 Broadway 2929 Nineteenth Street Paschall Station 
New York San Francisco Philadelphia 

Exclusive Western Representatives for B a l d w i n - S o u t h w a r k C o r p . , D e L a V e r g n e 
E n g i n e Co . . C r a m p B r a s s & I r o n F o u n d r i e s C o . . W o o d w a r d G o v e r n o r Co . . a n d 

A u t o m a t i c V a l v e D i v i s i o n . C h a p m a n V a l v e M a n u f a c t u r i n g C o . 

When writing to P B L T O N W A T E R W H E E L C O M P A N Y , please mention Western Construction News 
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Have you any questions on Diesel operation? 

Wri te S H E L L T E C H N I C A L S T A F F , Shel l O i l C o . , 

Shell Bldg. , San Francisco. Y o u wil l be answered promptly 

ttkat is "CoMadson Cot&ou 
Residue"? R . T . H . 

This tells the amount of carbon residue in a fuel. 
Fuels having a high Conradson residue figure will 
cause carbon to build up in "craters" on the spray 
tips. These "craters" cause incomplete atomization, 
crankcase dilution, and eventually scoring of cylinder 
liners. Shell Dieseline has an extremely low Conrad­
son figure. It forms only one-half to one-fourth as 
much carbon as some fuels. 

Mud's w*GH$ wltiH exhaust values 
. . .N. A. 

Usually this is due to gums caking on the valve stem. 
Wash the stem clean with a few drops of equal parts 
kerosene and engine oil. Then apply a couple of drops 
of lubricating oil. Unless you are overloading your 
engine, these carbon accumulations are probably due 
to your fuel being too high in carbon content. Before 
going to the expense of an overhaul, shift over to 
Shell Diesel Engine Oil and Shell Dieseline and see if 
this isn't the answer. 

WUat is"field-tested" eill . . . O . R . M . 

"Field-tested" is used to indicate oils that have 
proven out not just in the laboratory, but in actual 
use. Shell Diesel Engine Oils are the outstanding ex­
ample of field-tested Diesel oils. Three years ago 
Shell engineers pronounced them ready for the mar­
ket; they were scientifically proven products then. 
Now these pioneer oils have behind them three years 
of "field-testing"... under extreme conditions of heat 
and cold and dust . . . in thousands of Diesel engines 
throughout the West. Ask your local Shell man to 
show you his file of operating records of hundreds of 
tractor operators, some located near you, using the 
same kind of equipment you are. 

S H E L L 
D I E S E L I N E 

burns cleanly V 
at lower upkeep cost, 

per horsepower 

"Take a tip from 
3 out/c* 4 Diesel Owners 
on Western Farms. Demand 

S H E L L D I E S E L 
E N G I N E O I L S 

grav. or stone plant mix sur f . betw. Tur lock and Kcyes , C a l i f . ( 2 ) 
T U O L U M N E C O U N T Y — T o M . J . B . Const. Co. , 319 E l k s B ldg . , 
Stockton, $63,529 fo r 2.1 mi . grading and roadmix surf , on untr. c r . 
grav. or stone base between 3Mi m l . east of Su l l ivan C r . and Pooleys. 
( 3 ) A L A M E D A C O U N T Y — T o Hanrahan Co. , 582 Market S t . , San 
Franc isco , $122,538 for 2.4 mi . grading and cr. run base and plant 
mix sur f . betw. Folger A v e . and Camel ia S t . (4) A L A M E D A and 
C O N T R A C O S T A C O U N T Y — T o Union Pav ing Co. , Ca l l Bldg . , S. F . , 
$209,335 fo r 3.1 m l . grading and cr . run base and plant m ix surf , 
betw. Camel ia St . and San Pablo Avenue. (See Unit B i d Sum­
m a r y ) . ( 5 ) S A C R A M E N T O C O U N T Y — T o A . Teichert & Son. Inc . , 
1846 37th Street, Sacramento, $49,772 for 0.6 m i . grading and asph. 
concr. and concr. pav. betw. " C " St . and Amer ican Rive r . 6-16 

S A C R A M E N T O , C A L D ? . — T o J . R . Reeves, R . D . 3. B o x 100. Sacramento, 
$10,000, to Ci ty Cle rk , Sacramento, for 1,000,000 sq. f t . planing bi­
tuminous concrete pavement. 6-12 

S A C R A M E N T O , C A L I F . — T o A . S. V i n n e l l . 969 A m a l i a Ave . , L . A . , $18,211, 
by C a l i f . D i v . of Highways , Sacramento, for 9.1 m l . sur f , wi th roadmix 
surf , and seal coat between 3 m l . and 12 m l . north of Mojave In 
K E R N C O U N T Y , C a l i f . 6-11 

S A C R A M E N T O , C A L D 7 . — A w a r d s as follow by C a l i f . D i v . of Highways , 
Sacramento, f o r : ( 1 ) S A N F R A N C I S C O C O U N T Y — T o Ca l i fo rn ia 
Nursery Co. , I n c . , Niles, C a l i f . . $13,935, for f u r n . and planting trees 
and shrubs, grading and planting lawn and const, water system, at 
5th Street P l a z a , San Francisco. ( 2 ) S H A S T A C O U N T Y — T o Freder-
lcksen & Westbrook, L o w e r L a k e , C a l i f . , $59,617 fo r 2.4 mi . grading, 
cr. run base and roadmlx surf . betw. V i o l a and Fores t Boundary. 6-10 

S A C R A M E N T O , C A L I F . — T o N . M. B a l l Sons. P . O. B o x 404. Berkeley, 
$43,671, by C a l i f . D i v . of Highways , Sacramento, for const. 1.5 m l . 
of which 0.5 mi . is grading and cr . run base surface (plant m i x ) ; 
about 0.6 mi. to be widened and borders of cr. run base, and reconst. 
fences: also const, a reinf. concrete bridge betw. 4 mi . north of 
Willows and 1 mile south of Ar t ios in G L E N N C O U N T Y , C a l i f . 6-5 

S A C R A M E N T O , C A L D ? . — T o Jones & K i n g , Jackson St . , H a y w a r d , C a l i f . , 
$16,295, by C a l i f . D i v . of Highways , Sacramento, for 1.9 mi . plant m ix 
surf . betw. I rvlngton and Centervil le in A L A M E D A C O U N T Y , C a l i f . 

6-5 
S A C R A M E N T O . C A L I F . — A w a r d s as follow by the C a l i f . D l v . of Highways , 

Sacramento, fo r : ( 1 ) F R E S N O C O U N T Y — T o Hanrahan Co. , 582 Mar­
ket S t . , S. F . , $229,510, for 4.5 mi . grad. and concr. and asph. concr. 
paving betw. Belmont Circle and B i o l a Junct ion In Fresno County. 
(See Uni t Bid S u m m a r y . ) ( 2 ) Y O L O and C O L U S A C O U N T Y — T o 
Hanrahan Co. . 582 Market S t . , S. F . , $129,708 for 10.3 mi . grading and 
plant m ix medium curing type surf . betw. Dunnigan and Arbuckle . 
( 3 ) M E N D O C I N O C O U N T Y — T o Guerin Bros . . 2145 20th A v e . . S. F . , 
$12,999 fo r 0.8 mi . grading and removing timber bridges betw. Navar ro 
R i v e r and Wi l l i ams Creek. 6-1 

S A C R A M E N T O , C A L I F . — A w a r d s as follow by C a l i f . D i v . of Highways , 
Sacramento, f o r : ( 1 ) MONO C O U N T Y — T o Bas ich Bros . , 2055 S. 
Normandle Ave . , Torrance, C a l i f . . $119,350, fo r 9.1 m i . of grade and 
bltum. treatment, selected mater ials surface betw. 2 mi . south of R u s h 
Creek and 2 miles north of Leevinlng. ( 2 ) P L U M A S C O U N T Y — T o 
Fredericksen & Westbrook, Lower L a k e , C a l i f . , $29,750 for 5.6 m l . 
grad. and apply penetration oil treatment betw. 4 m l . east of B e c k -
wourth and Ede ' s Ranch . ( 3 ) T U L A R E C O U N T Y — T o Pa lo Alto Road 
Materials Co. , 465 C a l i f o r n i a Ave . , Pa lo Al to , $24,401, f o r 24.6 m i . 
apply roadmix surf , treatment to shoulders and portions to be surf , 
w i t h armor coat, betw. the westerly boundary and 4 mi . east and 
betw. Yetten and Lemon Cove. 5-25 

S A N F R A N C I S C O , C A L I F . — T o J . R . Reeves, R . D . No. 3, B o x 100. S a c r a ­
mento, §95.265, by Bureau of Publ ic Roads, S. F . . f o r 4.267 mi . 
grading Sec. B of R t . 27, the Sierravl l le-Hobart Nat ional Forest Hlghw. , 
Tahoe National Forest , S I E R R A and N E V A D A C O U N T Y . 5-26 

S A N F R A N C I S C O . C A L I F . — A w a r d recommended to Lee J . I m m e l . 1031 
E v e l y n A v e . . Berkeley, $9,947, by Bureau Publ ic Roads , S. F . , for 
25.783 mi . bltum. tr . on Sees. F & G and portions of Sec. A , B , C, D 
and E , R t . 2 1 , Deer C r . Meadows Nat l . Fores t Highway, Lassen 
National Forest . B U T T E and T E H A M A C O U N T I E S , C a l i f . 6-11 

S A N F R A N C I S C O , C A L I F . — T o A . G . R a i s c h , 1 de Ha ro St . , San Francisco, 
$(lo,065, by Dept. Publ ic Works , S. F . , f o r widening and reconst. 
Harr i son St . betw. the Embarcadero and F i r s t S t . and betw. Second 
St . and F i f t h St . under Spec. 18,926. 6-17 

S A N F R A N C I S C O . C A L I F . — T o Lowr i e P a v i n g Co. , I n c . , 1540 16th St . , 
San Francisco . $34,514. by Public Uti l i t ies Comm.. San Francisco, for 
repaying street and sidewalk openings where paving has been removed 

F - W a l e r D e P l - f o r fiscal year ending June 30, 1937. 6-24 
r,n£F' VAIAV—To

 E , l r l W . Hepie, 494 Delmas Avenue, San Jose, 
$13,635, by Board of County Supervisors, San Jose, for improvement 
of Ca laveras Road. betw. State Highway In Milpl tas to a point near 
the E v a n s Road, in Superv. Di s t . No. 3. 6-8 

S A N L U I S O B I S P O . C A L I F . — T o Granite Const. Co. . B i n No. 9. Watson-
vil le, $11 440, by Dis t . Eng r . C a l i f . D i v . of H ighways . San L u i s 
umapo, lor 34 mi . applying seal coat to exist, pavement betw. 
Ata.scadero and San Miguel: and betw. Sal inas and Monteray-Santa 
Cruz County L ine , in S A N L U I S O B I S P O and M O N T E R E Y C O U N T I E S . 
C a l i f . 6 2 4 

S A N . L U I S O B I S P O . C A L I F - T o L . A . Brisco, Ar royo Grande. $14,950. 
by Dis t . Eng r . C a l i f . D l v . of Highways , San L u i s Obispo, for 12.2 
m l . roadmix surf . tr. applied to exist ing shoulders between Seaside 
Road and Castrovil le in M O N T E R E Y C O U N T Y , C a l i f 6-16 

S A N L U I S O B I S P O , C A L I F . — T o Paulsen & March . 8275 Compton A v e . . 
Los Angeles. $11,343. by Dis t r ic t Engineer, C a l i f . D i v . of Highways . 
San L u i s Obispo, C a l i f . , f o r 41 mi. liquid asphalt f u r n . and applied 
between Cambr i a and Route 2, between Morro and Shandon and 
C a l i f Margar i t a and Creston in S A N L U I S O B I S P O C O U N T Y , 

S A > ' ^ n L 9 0 T ° K B I S ^ ° : ^ A L I F . — T o L . A . Br i sco . Arroyo Grande. C a l f f . 5 

i2?S A D l s . t - E n g r - C a I i f " D l v -
 o t

 Highways , San L u i s Obispo, 
tor 16.0 m l . seal coat and roadmix su r f . tr. applied betw. Nipomo and 
Arroyo Grande, betw. San ta Mar i a R i v e r and PIsmo and betw. E d n a 
and San L u i s Obispo. S A N L U I S O B I S P O C O U N T Y , Ca l i f . 6-3 

S A N M A T E O , C A L I F . — T o Union P a v . Co. , Ca l l Bui ld ing, S. F . , $25,210, 
by Ci ty Clerk , San Mateo, f o r grading and paving, etc., on North 
Fremont S t . . North Gran t S t . , and North Humboldt St . , and E a s t 
San ta Ynez . 6-16 

SVS^VkTjEl C A L I F — T o H a r m s Brothers , 5220 21st A v e . , Sacramento. 
M Vf £ y D l s t r l c t Engineer, Lassen-Modoc Joint Highway Dis t . 
No. 14 Susanvil le . C a l i f . , f o r 6.7 m i . grading, const, culverts and 
one bridge; and 2 cattle guards; and 2.9 m l . cover gravel wi th binder 
mater ia l between Susanville and Adin , in L A S S E N C O U N T Y , C a l i f . 6-25 

D E N V E R , C O L O . — T o E d w a r d Selander, Greeley, Colo., $36,251, by State 
Highway Dept., Denver, f o r 1.889 mi . grav. su r f , between Oak Creek 
and Phlppsburg on State Highway No. 131, W P S S 388-C in R O U T T 
C O U N T Y , Colo. 6 _ 2 7 

D E N V E R , C O L O . — A w a r d s as follow, by State Highway Dept. , Denver, 
Colo., f o r : ( 1 ) P R O W E R S C O U N T Y ( F A P 2 1 6 - A R No. 3 ) — T o K r a n z 
Const. Co. , General Del ivery , Pueblo, Colo., $131,083 fo r 5.004 m l . 
grav. sur f , and concr. paving betw. Holly and the Colorado-Kansas 

When writing to above advertisers, please mention Western Construction News 
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L e n a m e l s J 

Barrett Water Works Enamels are made from 
specially processed coal-tar pilch, the most stable 
bituminous material known lor pipe [fine protection. 
Used lor exterior ami interior linings of steel water 
Hues, they are tough ami adhesive ami highly resistant 
lo water absorption, soil acids and alkalis. As lining 
lor pipe they increase the co-efficient of flow and pre­
vent tnherculation. insuring maximum capacity. 

Technical specifications for materials ami their ap­
plication have been carefully prepared and will he 
furnished on request. 

T H E B A R R E T T COMPANY 
40 Rector Street New York, N. Y. 

The above illustrates the exceedingly tmooth,glossy surface <>l liarrett Watei 
Works Enamel applied In ihc interior of a 60"-tliameter steel water pi pel 
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Pomona Pumps have a big part to play in the world's produc­
tion of water. In every civilized country on the globe, men 
are looking to Pomona Pumps for their water supply under 
every type of condition. 

Here is a pump that has never failed them. Pomona's look 
of durability—of quality—of efficiency—has not been paint 
deep; it has taken abuse and over-work and kept right on build­
ing a reputation for long life—for low operating expense—for 
trouble-free operation. Pomonas look the part and justify 
every confidence placed in them by their makers and users. 
Send today for a brand new bulletin featuring things you should know about 

hydraulic laboratory tests. 

Distributed by: 
SIMONDS MACHINERY C O . , 816 Folsom St. , San Francisco. Calif . 

POMONA PUMP CO. 
406 S. Main St.. Los Anaeles. Calii. • 206 C. Commercial St.. Pomona, Calil. 

POMONA T U R B I N E P U M P S 

n I J I I I I ITTTT iT7TTTTT I 

B I T U R I N E 
E N A M E L 

Protects Them with 
A Tough Coat 

Pipe lines coated with Biturine E n a m e l are 
proof against corrosion. Bi turine enamel 
is protecting t h o u s a n d s of miles of oi l , gas 
and water pipe lines for public service 
corporations, munic ipal water works and 
hydro-electric projects throughout the 
country. Performance records, speci­
fications and recommendations gladly 
furnished. 

G E N E R A L P A I N T 
M l C O R P O R A T I O N I n 1 

BAN F R A N C I S C O — L O S A N G E L E S — O A K L A N D — P O R T L A N D 
S E A T T L E — S P O K A N E — T C L 8 A 

State L ine . State Highway No. 6. ( 2 ) A D A M S and W E L D C O U N T Y 
( W P S S 3 5 2 - D ) — T o Drlscol l Constr. Co. . P . O. Box 516. Pueblo, 
Colo., $77,570 f o r 6.241 m l . grav. surf . betw. Denver and Freder ick 
State Highway No. 185. ( 3 ) A D A M S C O U N T Y ( W P S S 421)—To J . B . 
Ber t rand , 301 Union Depot, Denver, $33,626 fo r 2.501 m l . grav. sur f , 
betw. Broomfield and E a s t L a k e . State Highway No. 128. 6-30 

D E N V E R . C O L O . — A w a r d s as follow by the Colorado State Highway Dept.. 
Denver, Colorado, f o r : ( 1 ) P R O W E R S and B A C A C O U N T I E S — S t . 
P r o j . 81-310 and 89-0. T o Dr l sco l l Const. Co. . Pueblo, $40,800 for 
76.5 m l . grav. su r f . betw. L a m a r and the Colorado-Oklahoma State 
Line , State Highway 59. ( 2 ) L A R I M E R and W E L D C O U N T I E S — S t . 
P r o j . 875-0 and 894-0— T o Dr l sco l l Const. Co. , Pueblo. Colo., $17,621. 
for 21 ml . roudmlx oil processed sur fac ing , north of F t . Collins on 
State Highway No. 1 . 3-25 

D E N V E R , C O L O . — A w a r d recommended to Taggar t Const. Co.. Cody. 
Wyo. , $45,621, for 21 m l . roadmlx oil processed sur fac ing , north of 
F t . Collins on State Highway No. 1 . 5-25 

D E N V E R , C O L O . —A w a r d recommended to Taggar t Const. Co. . Cody. 
Wyo. , $45,471, by Bureau of Public Roads. Denver, for 37.3 ml. 
bituminous base treatment of the Grand Loop. South Entrance and 
E a s t En t rance Highways , In Yellowstone National P a r k , P ro j . P E C . 
1-E2, 4 - A 1 . A 2 , 5C, and D 2 . 5-25 

D E N V E R , C O L O . — T o Taggar t Const. Co. . Cody, Wyo. . $45,471. by Bureau 
of Publ ic Roads, Denver, Colo., for 37.3 m l . bituminous base treat­
ment of the Grand Loop, South Ent rance and E a s t En t rance High­
w ays , in Yellowstone Nat ional P a r k . P r o j . P E C . 1-E2, 4 - A 1 . A 2 , 5C. 
and D 2 . 6-24 

D E N V E R , C O L O . — A w a r d s as follow by the State Highway Dept., Denver. 
Colo., f o r : ( 1 ) F R E M O N T C O U N T Y ( F A P 113-F & F L H P 2 - E ) — T o 
Owen, Babb A Thorkl ldson, 1375 Monaco B l v d . . Denver. Colo., $108,-
600 for 4.109 m l . grav. surr . betw. Cotopaxl and T e x a s Creek on State 
Highway 6. ( 2 ) C L E A R C R E E K C O U N T Y ( F A P 181-E & 181-A)—To 
M. E . Carlson, 4483 Newton, Denver, $141,753 for 3.461 m l . grav. surf, 
betw. Idaho Springs and the foot of F loyd H i l l on State Highway No. 2. 
( 3 ) Y U M A C O U N T Y ( F A P 351-H A E R P 13 )—To Phelps Bros . . Fowler . 
Colo., $13,423 for 0.189 mi . grav. su r f , approaches and const, bridge, 
betw. Ida l i a and Colorado-Kansas State L ine on State Highway No. 
102. 6-1 

D E N V E R , C O L O . — A w a r d s as follow by State Highway Dept.. Denver. 
Colo., f o r : ( 1 ) L A K E C O U N T Y ( W P S S 423)—To Lowderml lk Bros . . 
S a c r a A Wat ts , 467 So. Univers i ty S t . . Denver. Colo.. $17,453 for 
0.632 mi . grav. sur f . betw. T w i n Lakes and Granite on S t . Highway 
No. 82. ( 2 ) L A K E C O U N T Y ( F A P 1 5 2 - B ) — T o Lowderml lk Bros . . 
S a c r a A Wat ts , 467 So. Univers i ty S t . , Denver. Colo.. $221,920 for 
7.103 m l . gravel sur f . betw. Leadvi l le and Granite on State Highway 
No. 4. 8-22 

B O I S E , I D A H O — T o F . H . DeAt ley A Co. , Lewls ton . Idaho. $79,205, by 
Comm. of Publ ic W o r k s . Boise, Idaho, for 4.360 mi . const, roadbed 
drainage structures and crushed rock sur fac ing on the Clearwater 
Highway f rom Pierce toward Weippe ami channel change construction 
f rom Weippe toward Pierce in C L E A R W A T E R C O U N T Y , Project 
S A P 223 -AB, Idaho. 6-29 

B O I S E , I D A H O — T o Goodfellow B r o s . , I nc . . B o x 1332. Wenatchee, W n . . 
$119,521, by Comm. of Publ ic Works , Boise, for 6.532 m l . grad. and 
plac. 8-ln. select mat l . and cr . rock surf , on North and South High­
w a y In L i t t l e Salmon R i v e r Canyon north of New Meadows in 
A D A M S and I D A H O C O U N T I E S . Idaho. 6-28 

B O I S E , I D A H O — T o D a n J . Cavanagh , T w i n F a l l s . Idaho. $60,841, by 
Comm. of Publ ic Works , Boise, Idaho, for 6.328 mi . grading, etc., of 
Burley-Oakley Highway , f rom Bur ley south, In C A S S I A C O U N T Y . 
W P M S 170-B, Idaho. 6-1 

B O I S E , 1 D V H O — A w a r d s as follow by Comm. of Publ ic Works , Boise, 
Idaho, f o r : ( 1 ) K O O T E N A I C O U N T Y ( W P S O 195-A & W P M S 195-B 
and 200 -C)—To Tr iangle Const. Co . , Spokane, W n . , $97,846 for 9.107 
m i . roadbed const., grav. sur f . , etc., on the Ra thd rum to Washington 
L ine Road 0.775 m l . grading, etc., of the Sp i r i t L a k e Highway through 
Ra thd rum. ( 2 ) I D A H O C O U N T Y ( W P S O 222-A A W P M S 2 2 2 - B ) — T o 
Colonial Const Co. , Spokane, W n . , $105,130 for 4.891 mi . c r . rock surf . , 
etc., on Cottonwood-Graves Creek R d . ( 3 ) N E Z P E R C E C O U N T Y ( N R H 
6 7 - A ) — T o Kester A Kenyon, Lewls ton, Idaho, $4,985 fo r 0.126 mi. 
roadside improv. to N . and S. Highway , at Spalding. ( 4 ) A D A M S 
C O U N T Y ( I F A P 1 0 4 - D ) — T o R a l p h D a v i s , S t . John. W n . , $68,830 for 
3.827 mi . grad., etc., on N . and S. Highway, betw. S ta rkey and T a m a ­
rack . 6-1 

B O I S E , I D A H O — T o B . D . P a l f r e y m a n , Provo, U t a h . $44,863. by Comm. 
of Publ ic Works , Boise, Idaho, f o r 6.689 m l . const, roadbed, drainage 
and l r r l g . structures and cr . gravel surf , on the Ovid-Sharon Road 
betw. Ovid and Sharon in B E A R L A K E C O U N T Y . Idaho, W P S O 
218. 6-8 

B O I S E , I D A H O — T o Nick Burggra f , I n c . , and J . W. Brennan. Idaho F a i l s . 
I d a . , $31,960, by Comm. of Publ ic Works . Boise. I d a . , for 12.957 
m i . plac. c r . gravel su r f , on the Roosevelt H ighway between American 
F a l l s and Aberdeen. S A P 210-B and 134-E ft G i n P O W E R and 
B I N G H A M C O U N T I E S , Idaho. 6-22 

B O I S E , I D A H O — T o Goodfellow B r o s . , I nc . . B o x 1332. Wenatchee, Wn , . 
$119,521. low for 6.532 m l . grad. and plac. 8 "select, mat l . and cr. 
rock surf , on North and South H i g h w a y In L i t t l e Salmon R i v e r Canyon 
north of New Meadows, A D A M S and I D A H O C O U N T I E S , Idaho. 6-26 

B O I S E , I D A H O — A w a r d s as follow by the Commissioner o f Publ ic Works , 
Boise, Idaho, f o r : ( 1 ) N E Z P E R C E C O U N T Y ( S A P 2 1 6 - B ) — T o Good­
fellow Bros . , I n c . , B o x 1332, Wenatchee, W n . , $22,795 for 2.015 mi . 
grading and drain , s t ruc. on A h s a h k a - K c n d r i c k Highway east o f K e n -
drick (Wancher Gulch Sec. ) ( 2 ) B O I S E C O U N T Y ( S A P 1 0 7 - F ) — T o 
Tony Marazzo, E . 618 Dal ton, Spokane, W n . . $54,260 for 4.038 mi . 
grading and cr . gravel su r fac ing on Payette Highway , E m m e t Branch , 
between the Power P lan t and Horseshoe Bend. 6-15 

H E L E N A , MONT.—Awards as follow by State Highway Comm. o f Mon­
tana, Helena, Montana, fo r : ( 1 ) L I N C O L N C O U N T Y ( W P M H 263-C)— 
T o K i r k p a t r i c k Bros . , Ka l l spe l l , $34,450 for 0.969 mi . grading, surf . , 
roadmlx oiling, and const, smal l dra in , s t ruc. In C i ty of E u r e k a . 
( 2 ) P R A I R I E C O U N T Y ( N R S 302-A ft N R S 3 0 2 - B ) — T o Jerome C. 
Boespilug, Miles C i ty , Mont., $24,764 for 11.383 m l . regradlng, resurf. 
and const, smal l dra in , s t ruc. on Sees. " A " and " B " of the T e r r y -
B r o c k w a y Road . ( 3 ) C A S C A D E C O U N T Y ( N R S 3 2 9 - A ) — T o Woodward 
ft Johnson, Chinook, $49,915 for 3.612 m l . grading, su r f , and c o n B t . 
smal l dra in , s t ruc. on Sec. " A " of the Grea t Fa l l s -Mi l legan Road. 
( 4 ) P R O J E C T E R - A 4 P R — T o C . W . McGlever. Butte . Mont, $18,783 
fo r f u r n . and Insta l l , f ive 20-ton p la t form scales, and grad. and surf , 
approach dr iveways a t 5 various locations on State Highways . 6-18 

M I S S O U L A . M O N T . — A w a r d recommended to James C r i c k , 3104 N . Mon­
roe S t . , Spokane, W n . , $53,320.60, by Bureau of Publ ic Roads, Missoula, 
Montana, for constr. and improv. Y G B Line , and reconst. grading 
Project , located In Lewis ft C l a r k NaUonal Forest , C A S C A D E C O U N T Y . 
Montana, P r o j . 32 -E2 . 5-29 

M I S S O U L A , M O N T . — A w a r d recommended to E . C. Powell . Missouln, 
Mont., $24,329, by Bureau of Publ ic Roads, Missoula. Mont., for 
5.349 m i . bit. roadmlx surf , on Columbia F a l l s - G l a c i e r P a r k Highway. 
P r o j . 13-A3, B 2 , L e w i s ft C l a r k National Forest , G L A C I E R C O U N T Y , 
Montana. 6-13 
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Q01CUn4a) flump 

A t the Quabbin Reservoir near Springfield/ 
Mass., the Arthur A . Johnson Corp., is using 
a 20" A M S C O Manganese Steel Pump for 
handling approximately 1,800,000 yards of 
sand, gravel and sediment for the construction 
of a dike embankment 2,400' long. This 
dike of conventional shape is to be 130' 
high over the floor of the valley it traverses, 
with a base 600' wide and a crest wide enough 
for a roadway. 

The A M S C O Pump has a rated capacity 
of 500 cubic yards per hour (approximately 
750 tons), is 8'6" high by 19'6" long, weighs 
some 30 tons, and is designed to operate 
against a dynamic head of 1 85'. 

The Pump unit incorporates the new 
A M S C O " C O U N T E R F L O W " feature, which 
provides for the introduction of service water 
between the shroud of the impeller and the 
side plates, to reduce wear and maintain 

AMERICAN MANGANESE S T E E L COMPANY 
Division of American Brake Shoe Foundry Company 

956 Ferry Street, Oakland, Calif. 
5805 Downey Road, Los Angeles, Calif. 

Foundries at Chicago Heights, III./ New Castle, Del.,- Denver, Colo./ 
Oakland, Calif./ Los Angeles, Calif./* Offices in Principal Cities 

efficiency. It also incorporates a funnel-
mouth impeller, differing from previous designs 
in that the unbalanced area of the impeller 
is reduced, thereby effecting a reduction in 
end thrust as well as in internal leakages, 
formerly one of the greatest sources of 
centrifugal pump efficiency losses. 

Durability of construction and lasting effi­
ciency are in-built qualities of A M S C O Manga­
nese Steel Pumps—they are ideally applied 
to every pumping work involving the handling 
of abrasive solids—and feature high efficiency, 
accessibility of all parts, and long-time satis­
factory service because they are of A M S C O 
Manganese Steel! 

A M S C O Manganese Steel Dredging & 
Materials Handling Pumps are made in all 
sizes from 3" to 20"—and are built to suit 
individual requirements. Write for instal­
lation data and operating details. 

( A M S C O ) 
TRADE MARK REGISTERED 

When writing to A M E R I C A N M A N G A N E S E S T E E L C O M P A N T , please mention Western Construction News 
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^ I L L I A M g 

Power-Arm 

Power-Wheel 

Multiple-Rope 

Dragline 

A b o v e : the W i l l i a m s 
" C h a m p i o n " Power-
Arm Backet . F A S T E R 
because of shorter cable 
overhaul. M O R E P O W -
E R F I ' I . because of rug­
ged c o n s t r u c t i o n a n d 
e x c l u s i v e p o w e r - a r m 
c o m b i n a t i o n of lever 
and block-and-tacklc. Write for Bullelitit 

Western Distributors: 
SAN F R A N C I S C O H A R R O N . R I C K A R D & McCONE CO. 
LOS A N G E L E S H A R R O N , R I C K A R D & McCONE CO. 
P O R T L A N D L t x M E R S & C O N T R A C T O R S ' M A C H I N E R Y CO. 
S E A T T L E JV. H. C O X & CO. 
S P O K A N E C O N S T R U C T I O N E Q U I P M E N T CO. 

T h € W c l l m h n E n G I N € € R 1 N G G o . 
7009 Central Avenue, Cleveland, Ohio 

Birmingham New York Chicago Pittsburgh Detroit Mexico City 

2B to 35-ton capacity with 10' x IV loading platform, 
40" x 8" dual tires on all 6 wheels—total !(«" of rubber. 
The rocking action of all axles allows whirls to follow 
the contour of the road surface. 

UTILITY Trailers 
Lightest Weight for Greatest Payload 

U T I L I T Y trailers are the result of twenty years 
experience in building equipment of the light­
est possible weight to carry the greatest pay-load. 

All U T I L I T Y trailer steel castings are produced 
in our own electric steel foundry where quality 
is tested at each step of the production process. 

Sales Offices in All Chief Western Cities 

U t i l i t y T r a i l e r M f g . C o . 
P. O . Box 1407 Los Angeles, Cal i fornia 
A r c a d e Annex C a b l e Address: " U T I L I T Y " 

MISSOCLA. MONT.—To James Crick, 3104 N. Monroe St., Spokane. Wn.. 
$53,320, by Bureau of Public Roads, Missoula, Mont., for const, and 
improving YGB Line, and reconst. grading Project located In Lewis 
and Clark National Forest. CASCADE COUNTY, Montana, under 
Project 32-E2. 6-17 

CARSON C I T Y , NEVADA—Awards as follow by Nevada State Highway 
Comm., Carson City, Nevada, for: (1) LYON and MINERAL COUN­
TIES—To Silver States Constr. Co.. Fallon. Nevada. $28,696 for 14.98 
mi. asph. roadmix surf. betw. 9% mi. cast of Yerlngton and Schurz, 
Rt. 3, Sec. A3 & G. (2) CHURCHILL and L A N D E R COUNTIES— 
To J . C. Compton. McMinnville, Ore., $49,430 for 18.28 mi. asph. road-
mix surf. betw. % mi. west of Eastgate and Campbell Creek Ranch. 
Rt. 2, E l , F & A. (3) HUMBOLDT COUNTY—To George French. Jr . , 
Box 107, Stockton, $112,064 for 60.95 mi. asph. roadmix surf. betw. 
the Toll House and Nevada-Oregon State Line. Rt. 8, Sees. B . C, D l 
& D2. 6-29 

< ARSON C I T Y , NEVADA—To J . C. Compton, McMinnville, Ore., $26,839, 
by Nevada State Highway Comm.. Carson City, Nevada, tor 6.21 
mi. grad. and asph. concr. and grav. surf. betw. Logandale and 
0.74 mi. south of Overton in C L A R K COUNTY, Nevada, Rt. 12. Sec. 
B-2. NRS 127-B. 6-3 

CARSON C I T Y , NEVADA—Awards as follow by Nevada State Highway 
Comm.. Carson City, Nevada, for: (1) WASHOE COUNTY ( F A P 26-
73A)—To Dodge Const.. Inc., Fallon. Nevada, $201,765 for 4.86 ml. 
grad. and asph. cone. pav. betw. Lawton and Reno, Rt. 1, Sec. A l . (See 
Unit Bid Summary.) (2) STOREY COUNTY (WPSS 128-B)— To 
Nevada Rock & Sand Co., Box 1626, Reno. Nevada, $14,123 for concr. 
and steel overpass over Virginia and Truckee Ry., near Virginia City. 
(3) DOUGLAS COUNTY (WPSO 145)—To Nevada Rock & Sand 
Co., Box 1626. Reno. Nevada, $51,822 for 3.66 mi. grad. and grav. 
surf, from Junction of St. Rt. 3 to Genoa. 6-3 

( ARSON C I T Y . NEVADA—Awards as follow by Nevada State Highway 
Comm., Carson City, Nevada, for: (1) WASHOE COUNTY—To Isbell 
Const. Co., P. O. Box 2351, Reno, $13,738 for 7.98 mi. asph. roadmix 
surf, on portions of State Highway from Sparks to Junction with Rt. 
33: from June, of Rt. 3 to United Airport: on Teckham Lane; and on 
Plumas St. from S. Reno city limits via Moana Lane to June, with Rt. 3. 
(2) W H I T E P I N E COUNTY—To George French, J r . , Box 107, Stockton, 
$12,754 for 5.38 mi. oiling betw. Preston and Lunt. Rt. 38, Sec. A. 
(3) N Y E COUNTY—To U. B . Lee. 1059 Carpenter Ave., San Leandro. 
$30,751 for 15.72 mi. asphalt roadmix surf, between Tonopah and 
West Forest Boundary, Rt. 4, Sec. A l . (4) N Y E COUNTY—To J . A. 
Casson, Atherton and Warren Sts., Hayward, $42,731 for 14.07 ml. 
asph. roadmix surf. betw. 7 mi. N . E . of Lockes and Callaways. Rt. 4, 
Sec. D2. 6-24 

CARSON C I T Y , NEVADA—To Dodge Const.. Inc., Fallon. Nevada, $149,-
160. low to Nevada State Highway Comm.. Carson City. Nevada, for 
9.405 miles grading and cr. gravel surfacing and const. 5 bridges betw. 
6 ml. east of Fallon and Stillwater, in CHURCHILL COUNTY, 
Nevada. 6-30 

SANTA F E , NEW MEXICO—To Wheeler & Silver, Albuquerque, $34,864. 
by State Highway Engr.. Santa Fe, N. M., for 3.631 ml. grading, 
minor drainage struc. surfacing and misc. construction between 
Espanola and Truchas, In SANTA F E and RIO A R R I B A COUNTIES, 
Project NRS 219-B. 6-27 

SANTA F E , NEW MEXICO—To F . O. McDanlels. Santa Fe, $8,067. by 
State Highway Engineer, Santa Fe, for 0.667 mi. grading, planting 
and miscell. landscaping work in U. S. Highway Route 66-85. between 
Los Lunas and Albuquerque, V A L E N C I A COUNTY, NRM 125-A. 5-29 

SANTA F E , NEW MEXICO—Awards as follows by State Highway Engineer. 
Santa Fe. New Mexico, for: (1) V A L E N C I A COUNTY (ProJ. 13-B, 
No. 115)—To R. L . Hancs, Albuquerque. $195,911 for 11.328 ml. grad­
ing, minor drain, struc. 11 multiple span cone, box culverts, two 
course surfacing, etc., on U. S. Highway, Rt. No. 66, betw. Suwanee 
and Gallup. (See Unit Bid Summary.) (2) LINCOLN COUNTY 
ProJ. No. 82)—To Armstrong & Armstrong. Roswell, $224,919 for 7.500 
mi. grad. surf., etc., box culverts, etc., on U. S. Highway, Route 70. 
betw. Hondo and Roswell. 5-28 

SANTA F E , NEW MEXICO—To Neakins & Gustafson, Taos, New Mexico, 
$74,521, by State Highway Engineer, Santa Fe, for 9.810 mi. grading, 
minor dr. structures, one course surfacing and miscell. construction 
on State Highway, Route 74, between Taos Junction and Tres Pledras. 
TAOS COUNTY, WPSS 239-A. 5-28 

SANTA F E , NEW MEXICO—Awards as follow by State Highway Engineer, 
Santa Fe, N. M., for: (1) V A L E N C I A COUNTY (ProJ. 2-D)—To S. K . 
Ousen Bros., Albuquerque. N. M., $148,380 for grad., drain., struc, 
etc., on U. S. Highway. Rt. 66, betw. Gallup and Los Lunas, Involving 
approx. 4.098 mi. (2) GUADALUPE COUNTY (ProJ. WPMH 9)—To 
Walter Denison. Cushman, Ark., and Roswell, N. M.. $81,219 for 17.910 
ml. surf, on U. S. Highway. Rt. 60, between Vaughn and Ft. Sumner. 
(3) McKINLEY COUNTY (WPMH 114)—To Wheeler & Silver. Albu­
querque, N. M., $8,991 for 1.118 mi. landscaping, located on U. S. 
Highway, Rt. 66, beginning within the City Limits of Gallup and 
extending west toward the N. M.-Arizona State Line. 6-24 

PORTLAND. ORE.—To Harold Blake, 400 N. Thompson St., Portland, 
Ore., $27,206, by Oregon State Highway Comm.. Portland, for 2.20 
mi. grad. and surf, on Butte Creek-Rock Creek Section of Woodburn-
Mt. Hood Secondary Highway, CLACKAMAS COUNTY, Ore., (State 
Project.) 6-29 

PORTLAND, OREGON—Awards as follow, by Oregon State Highway 
Comm., Portland, for : (1) DESCHUTES COUNTY (State Project)— 
To J . W. & J . R. Hilllstrom, Marshflcld, Oregon, $23,102 for 8.0 ml. 
resurf; also furn. 5.300 cu. yd. cr. rock in stockpile on McKenzle 
Pass-Little Butte Section of McKenzle Highway. (2) HOOD R I V E R 
COUNTY (State Project)—To Parker Schram Co.. Couch Bldg.. Port­
land, Ore., $27,935 for 3.2 mi. surf, and oil mat. surf. tr. on Odell 
Junction-Dee Sec. of Hood River Secondary Highway. (3) L A N E 
COUNTY (State Project)—To R. O. Dale & Warren Bros., Box 444, 
Aberdeen, Wn.. $84,750 for 16.2 ml. surf.; also furn. 4,100 cu. yd. 
cr. material In stockpile on Rainrock-Greenleaf Creek Sec. of Sluslaw 
Highway. (4) MORROW COUNTY (State Project)—To A. S. Wallace, 
Roseburg, Ore., $11,607 for furn. approx. 7,100 cu. yd. cr. rock in 
stockpile on Lexington-Sand Hollow Sec. of Lexington-Echo Secon­
dary Highway. 6-29 

PORTLAND, ORE.—Contracts awarded as follows by Oregon State Highw. 
Comm., Portland, Oregon, for: (1) DOUGLAS and JOSEPHINE 
COUNTIES—To J . C. Compton. McMinnville. $59,515 for 16.01 mi. 
pavement planing and resurf. on Azalea-Wolf Creek Summit Sec. of 
Pacific Highway. (2) K L A M A T H COUNTY—To Dunn & Baker, Box 
431. Klamath Falls. $39,824 for 5.3 mi. oil mat. surf. tr. on Wocus 
Marsh-Lake River Sec. of Central Oregon Highway. (3) WASCO 
COUNTY—To Joplin & Eldon. Peninsular Ave. and Columbia Blvd.. 
Portland. $136,200 for 11.5 mi. oil mat. surf. tr. on Criteron-Cow 
Canyon Sec. of Klamath Lake Secondary Highway. (4) WASCO 
COUNTY (WPSO 291)—To Hart Const. Co., L a Grande, $15,343 for 
6 ml. cr. rock surf, on Three-mile Creek Sec. of The Dalles-Dufer 
County Road. (5) W H E E L E R COUNTY (WPSS 295)—To Edward F . 
Weber, Medford, $14,699 for 0.67 ml. grading and 1.25 mi. topping 

When l o i fmr / to above advertisers, please mention Western Construction Xetvs 
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B E T H L E H E M %ted H P I L I N G 

F o r b r i d c j e s e x p o s e d t o S c o u r 

B au i f f i " 

This bridge, at San Bernardino, Calif., is built on Betldehem Steel H -Piles. Note the alignment and sturdy appearance of the steel H-piling bent. 
The Steel girders of the bridge rest on <i cap consisting of tiro structural-steel channels, riveted to the H-piling. 

AB R I D G E like the one shown in the above 
illustration, crossing a shallow stream 

bed, represents a difficult problem—or did, be­
fore the possibilities of steel H-piling were 
understood. 

Dry during most of the year, at certain sea­
sons a stream bed may become a raging tor­
rent, causing deep scour that often undermines 
bridge foundations. To prevent such damage 
the bridge foundations must be driven deep — 
securely below the zone of possible scour. Steel 
H-piles are so useful in meeting this problem 
because they have strength and toughness to 
stand up under the continuous hard driving 
that is needed to force them through beds of 
sand and gravel to the required penetration. 

The effectiveness of piers and abutments of 
steel H-piling for bridges exposed to scour is 
shown by the thousands of bridges, built on 

steel H-piles, that are successfully withstand­
ing floods and freshets, year after year. Many 
of them replaced bridges of other types that 
had been weakened or destroyed by scour. 

Bridges exposed to scour represent only one 
of the types of foundation problems to which 
engineers are applying steel H-piling. It is be­
ing used for industrial plants, piers, buildings, 
sheeted trenches and many other kinds of 
construction . . . Bethlehem Steel H-Piling is 
rolled in a complete range of sizes and weights. 

B E T H L E H E M S T E E L C O M P A N Y 
General Offices: Bethlehem, Pa. 

O N THE P A C I F I C COAST 
STEEL PLANTS: San Francisco, Los Angeles, Seattle. 
WAREHOUSES: San Francisco, Los Angeles, Seattle 

Portland. 
STEEL FABRICATING WORKS: Alameda, Los Angeles. 
DISTRICT OFFICES: San Francisco, Los Angeles. Seattle. 

Portland, Salt Lake City, Honolulu. 

STEEL | 

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

When wntina to B E T H L E H E M S T E E L C O M P A N Y , please mention Western Construction News 
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O U T E A R L Y ! 
and off for the next 
job . . . when he is 
digging with THE 

INSLEY 

%-yd. Ful l -
R e v o l v i n g 
S h o v e l . . . . 

Send for Catalog No. 112 
It Wi l l T e U Y o u Why! 

I N S L E Y M F G . C O R P . 
865 N . Olney Street Indianapolis , I n d . 
Western Rrprenrntutl\<•«: Ha iron, Rickard & McCone Co., San Fran­
cisco and Los Angeles; L . A. Snow Company, Seattle, Portland and 
Spokane; Lund Machinery Company, Salt Lake City; Contractors' 
Equipment and Supply Company, Albuquerque; Ray Corson Machinery 

Company, Denver. 

Applying 
Mining Brains to 
Construction 
Problems 

. . . . That's what the contractor or 
engineer does who uses Apache Explosives. Designed 
for the exacting needs of the hard rock miner, they 
fit perfectly into the needs of the hard rock con­
tractor Investigate A P A C H E ! 

P E R M I S S I B L E S 

A G R I C U L T U R A L 

Q U A R R Y 

D Y N A M I T E S - G E L A T I N S 

A P A C H E P O W D E R C O M P A N Y 
General Office 

Mail and Telegraph 
Benson. Arizona 

R. L . D I M M I C K 
Spec. Rep. 

Michigan 4121 
426 South Hill Street 
Los Angeles. Calii. 

Works 
R. R. Station and 

Telegraph 
Curtiss, Arizona 

on Unit No. 1, Chichester Gulch-Summit Sec. of Shaniko-Fossil Sec­
ondary Highway and for 0.58 ml. grading Unit No. 2, on same 
highway. 5-25 

I 'OKTLAND, OKI:.—To R. O. Dall A Warren Bros., Inc.. Aberdeen, Wn„ 
$59,718 (tar) by Oregon State Highway Comm., Portland, Ore., for 9.7 
ml. resurf. and oil on Rocky Point School-South Falls Sec. of Silver 
Creek Falls, Secondary Highway. 5-28 

PORTLAND, ORE.—Contracts awarded as follows by Oregon State High­
way Comm.. Portland, Ore., for: (1) H A R N E Y COUNTY—FLH 1-C 
and State Project—To Babler Bros., 2407 N.W. 28th Ave., Portland. 
$77,928 for 10.48 mi. pitrun grav. surf, and oil mat. surf, on Cinder 
Butte-Silver Creek Sec. of Lakevlew-Burns Highway and Sliver Creek-
Sage Hen Hill Sec. of Central Oregon Highway. (2) WASCO COUNTY— 
To McNutt Bros., 351% E . Broadway, Eugene, $33,893 for 3.15 mi. 
grading and 4.86 ml. surf, on Tygh "Valley Sec. of Sherars Bridge 
Secondary Highway. 5-28 

PORTLAND, ORE.—To Coos Bay Const. Co.. Portland. Ore.. $58,061, by 
Bureau of Public Roads, Portland, Oregon, for improv. the John-Day 
Burns Reconst. grading project NR-35-A4, located in Malheu National 
Forest. Oregon. In GRANT COUNTY. 6-10 

PORTLAND, ORE.—To C. V . Wilder, Blaine, Wn.. $36,049. by Bureau of 
Public Roads, Portland, Ore., for const, or improving the South Fork 
Stillaguamish clearing and partial grading project 7-D, National 
Forest Road project, located in Mt. Baker National Forest, SNOHOM­
I S H COUNTY, Wn. 6-10 

PORTLAND, ORE.—To E . C. Hall, 1st National Bank Bldg., Eugene, Ore., 
$238,675, by Bureau of Public Roads, Portland, Oregon, for 13.531 
ml. reconst. surface and oil rock stockpiling on Salmon River Highway. 
ProJ. F H E C 2-A4, B5, C4, National Forest Road project, located In 
Siuslaw NaUonal Forest, Oregon, TILLAMOOK and LINCOLN COUN­
T I E S . (See Unit Bid Summary.) 6-17 

PORTLAND, ORE.—To Williams and Douglas. Kallspel. Mont., $183,987, 
by Bureau of Public Roads, Portland, Ore., for 10.954 ml. grading 
Glacier National Park Transmountain Highway, West Side. Proj. 
R T E C 1-A, Unit 2, in Glacier National Park, F L A T H E A D COUNTY. 
Montana. 6-17 

PROVO C I T Y , UTAH—To Lamph. Smith & Stevens, Price, Utah, $28,512, 
by City Recorder, Provo, Utah, for street paving In District No. 25-A. 
located in the northeast portion of Provo City, Utah. 6-2 

S A L T L A K E C I T Y , UTAH—To W. W. Clyde & Co., Springville. Utah, 
$42,551, by Utah St. Road Comm., Salt Lake City for 11.321 ml. 
roadmlx oil surf. bctw. Pleasant Grove and American Fork Canyon 
in U T A H and S A L T L A K E COUNTIES. Utah (WPMS 138A & 159). 6-6 

S A L T L A K E C I T Y , UTAH—Awards as follow by Utah State Road Comm.. 
Salt Lake City, Utah, for: (1) P I U T E COUNTY (WPMS 170)—To 
J . M. Sumlson, Springville. Utah. $29,585 for 1.557 ml. grav. surf, 
road and const. 50-ft. steel beam pile bulkhead bridge In Kingston 
Canyon. (2) M I L L A R D COUNTY (WPMH 9-G-J-K)— To L . A. Young 
Const Co., Richfield, Utah, $15,085 for 1.130 mi. grav. surf, road betw. 
Holden and Kanosh. 6-23 

C O L V I L L E , WN.—To D. A. Sullivan & Co., 415 E . Sprague Ave.. Spokane, 
Wn., $13,771, by County Comm., Court House, Colville, Wn., for 
const. Secondary Road Project No. 26. 6-25 

E V E R E T T , WN.—Awards as follow by Snohomish County Comm.. Court 
House, Everett, Wn., for: (1) To H . P. Dorsey & Co.. Bellingham. 
$23,518 for 6.6 ml. roadmlx and seal coat surfacing on Davies; Lake 
Stevens-Machlas; Machias-O. K . Mill Road; and Snohomlsh-I.O.O.F. 
Cemetery Road. (2) To H. P . Dorsey & Co.. Bellingham. Wn., 
$14,899 for 5.5 mi. roadmlx surfacing on the Warm Beach-Norman 
and Granite Falls-Robe Roads. 6-18 

OLVMPIA, WN.—Contracts awarded as follows by the Director of High­
ways. Olympia, Wn., for: (1) F R A N K L I N and BENTON COUNTIES— 
To A. Sather & Sons, 8052 15th Ave., N.W. Seattle, $116,453 for .3 mi. 
paving and const, approach spans on State Road 3. Pasco-Kennewick 
bridge revision. (2) OKANOGAN COUNTY—To F . R. Hewitt, 420 
West 22nd Ave., Spokane, $81,079 for 22.3 mi. surfacing on State 
Road 4, Tonasket to Waunconda summit. (3) K I T S A P COUNTY—To 
T. Romano. 1833 Dearborn St., Seattle, $11,191 for .4 ml. paving on 
State Road 21, Sixth St., Naval to Veneta In Bremerton. (4) W A L L A 
W A L L A COUNTY—To J . H. Collins & Co., Box 678. Walla Walla, 
$24,735 (only bid) for .4 mi. grad., surf., pave, and bltum. surf, 
and relnf. cone, bridge on City Str. in Walla Walla. (5) THURSTON 
COUNTY—To S. R . Gray, 430 N. Meridian St., Puyallup, $27,996 for 
grading, draining, surfacing and const, timber overcrosslng on County 
Road, C. M. St. P. & P. Railway overcrosslng near McKenna. 5-28 

SPOKANE. WN.—To Joslin & McAllister, 3038 E . Trent Ave., Spokane. 
Wn., $47,429, by County Comm., Spokane, Wn., for 10.9 ml. oil mix 
resurfacing on the Palouse highway. 6-22 

Y A K I M A , WN.—Awards as follow by County Comm., Court House. Yak­
ima. Wn., for: (1) To Standard Asphalt Paving Co.. Chronicle Bldg.. 
Spokane, Wn., $70,800 for 35.4 mi. oiling county roads. (2) To L . 
Romano Engr. Corp., 1300 Dearborn St., Seattle, $23,705 for 4.75 
mi. grading and grav. In Crusher Canyon. (3) To Mathieson Const. 
Co., Sunnyslde. Wn., $14,716 for grading and graveling the Mabton-
Blckelton Road, in Washington. 6-15 

C H E Y E N N E , WYOMING—Awards as follow by the State Highway Comm.. 
Capitol Bldg.. Cheyenne. Wyoming, for: (1) P A R K COUNTY (ProJ. 3-
A R & 3-B, and ProJ. 207-C, combined)—To John M. Keahey, Buffalo. 
Wyoming, $51,652 for 10.289 mi. grad., etc., and const. 4 relnf. cone, 
culverts and 4.351 ml. grad., etc., and const. 2 relnf. cone, culverts 
and 1 bridge widening on Cody-Thermopolis Road. (2) GOSHEN 
COUNTY (WPSO 282)—To A. H. Read Co.. Cheyenne. Wyo.. $34,253 
for 12.458 mi. base course surf, of Torrlngton-Cherry Creek Road. 
(3) UINTA and S W E E T W A T E R COUNTIES (ProJ. 1256, 1260 and 
1261)—To Northwest Engrg. Co., Rapid City. So. Dakota, $13,945 for 
1.320 mi. oil tr.; 13.640 ml. stone chip seal coat on the Green River-
Rock Springs Road; and 13.000 mi. seal coat on the Lyman-Granger 
Road, and 12.3 mi. seal coat on the Rock Springs-Thayer Junction 
Road. 6-6 

ROCK SPRINGS, WYOMING—To Woodward Const. Co., Rock Springs, 
Wyo., $34,927, by City Clerk, Rock Springs, Wyo.. for grading and 
paving and const, curbs and gutters on various streets in Rock Springs 
Street Paving District No. 13. 6-18 

Bridges and Culverts 
W O R K C O N T E M P L A T E D 

SAN FRANCISCO, CALIF.—Plans and specifications have been completed 
by Consulting Engineer, Strauss & Paine. Inc.. Room 1018, 111 Sutter 
Street, San Francisco, and call for bids will be Issued shortly, by 
Golden Gate Bridge and Highway District, 111 Sutter St., San Fran­
cisco, for about 8,500 lin. f t . 7-in. relnf. concrete roadway deck paving, 
60 ft. wide; and 7.500 lin. ft . 10-ft. sidewalks on each side of the 
Golden Gate Bridge. Est. cost $400,000. 6-16 

RENO, NEVADA—Bond election will be held August 18 by Reno, Nevada, 
to vote on the following bond issues: $113,500 for Lake Street Bridge: 
$140,000 for Sierra St. Bridge. 6-10 
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I 

I 

C R O S S S E C T I O N 
SHOWING STURDY. 

D E P E N D A B L E 
CONSTRUCTION 

C O P P E R S H E L L 
Careful ly annealed to prevent 
cracks. Dipped in lacquer before 
loading for detection of "pin 
holes." 

S U L P H U R S E A L 
Specially compounded sulphur. 
Will not corrode copper nor eat 
insulation on leg wires. 

W A T E R P R O O F I N G 
Efficient waterproof compound. 
Sticks to shell and leg wires, thus 
preventing moisture from creep­
ing along leg wires and shell. Will 
not shrink in cold. 

P L U G 
Holds leg wires precise distance 
apart, relieving possible strain on 
bridge wire. 

B R I D G E W I R E 
Amazing example of precision 
manufacture .Fif teen ten-thou­
sandths of an inch in diameter. 
Composed of four alloys to give 
right resistance to assure posi­
tive, dependable detonation. 

I G N I T I O N C H A R G E 
Ignites when bridge wire fuses. 
Will not corrode bridge wire, sol­
dered joints or leg wires. 

P R I M I N G C H A R G E 
Dense, powerful explosive that 
insures detonation of base charge 
at maximum velocity. 

B A S E C H A R G E 
Detonates at highest velocity of 
any commercial explosive. 

DU PONT 
ELECTRIC 
BLASTING 

CAPS 
Insure 

Complete 
Detonation 

of Your Shots 
MO N E Y and time are required to pre­

pare a shot. Don't risk losing both. Use 
an electric blasting cap that insures a com­
plete detonation. 

Du Pont Electric Blasting Caps are 
precision-built and sturdily constructed to 
withstand handling in use and transporta­
tion; long storage, and submersion in 
water. They are the world's largest-selling 
electric blasting caps. More than Nine 
Hundred Million have been used in the past 
twenty-five years. 

E . I . DU PONT DE NEMOURS & CO., INC. 
EXPLOSIVES DEPARTMENT, WILMINGTON, DEL 

B R A N C H O F F I C E S : Birmingham, Ala.; Boston. Mass ; 
Chicago, 111.: Denver. Colo.: Duluth, Minn.: Huntington. 
W. Va.: Joplin, Mo.: Juneau, Alaska: Kansas City. Mo.: New 
York. N . Y . : Pittsburgh, Pa.: Portland. Ore.: Portsville. Pa.: 
St. Louis, Mo.: San Francisco, Calif.: Scranton. Pa.: Seattle, 
Wash.: Spokane. Wash.: Springfield, 111.: Wilkes-Barre. Pa. 

D E X P L O S I V E S 
"EG. U.S. PAT. OFF. 

and Blasting Accessories 
When writing to E . I . D U P O N T D K N K M O I HH A CO.. I N C . , please mention Western Construction Xews 
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"Places the material accurately 
and spreads evenly. Thickness of 
mater ia l spread is quickly ad­
justed." 

• . . comment of an Indiana user. 

P R O V E D Again~ 
a t B o n n e v i l l e D a m 

HTM I E contractors ;«t Bonneville Dam 
selected General Electric motor* 

ami control for the important joh of 
d r i v i n g the B i n g h a m c e n t r i f u g a l 
pump* used to dewater the site Cor the 
power house. 

Here, and on scores of other proj­
ects where time in money and equip­
ment must deliver reliahle, 24-hour 
B e n ice, G-E motors and control were 

selected because of their 
depemlahility. You. too. 
can profit hy making sure 
that you have G-E equip­
ment for your jobs. For 
complete i n f o r m a t i o n , 
phone or write the near* 
est G-E office. 

020-187 

G E N E R A L A E L E C T R I C 

C A L L S F O R B I D S 
LOS ANGEL.ES, CALIF.—Bids to 2 p. m., July 23, by Calif. Dlv. of High­

ways. L . A., for: (1) R I V E R S I D E COUNTY—Constr. timb. bridge 
with concr. deck and 0.4 ml. grade and roadmix surf. tr. applied 
on approaches at Temecula River about 8 ml. north of San Diego 
County Line. (2) V E N T U R A COUNTY—Widen exist, reinf. concr. 
bridge across Conejo Creek 2.5 mi. east of Camarlllo. consist, of 
eight 30-ft. spans. 6-20 

B I D S R E C E I V E D 
STOCKTON. CALIF.—Bundesen & Lauritzen, P. 0. Box 395, Pittsburg, 

Calif., $8,535, low to Dlst. Engineer, Calif. Div. of Highways. Stock­
ton, for removing present fender from East Pier of the Rio Vista 
Bridge across the Sacramento River and const, a new fender. In 
SOLANO COUNTY. Calif. 6-22 

PORTLAND. ORE.—Hoffman Constr. Co.. 715 S.W. Columbia Blvd.. 
Portland, Ore., $49,693. low to Oregon State Highway Comm.. Port­
land. Ore., for constr. undercrosslng to carry Mllwaukle Avenue over 
East Portland-Oregon City Highway, in MULTNOMAH COUNTY. 
WPMH 168-D, Ore. 6-29 

PORTLAND, ORE.—R. A. Geary. Yakima, Wn., $23,607. low to Bureau 
of Public Roads. Portland, for const. Quartz Cr. Bridge, Little Naches 
River Bridge; and a 65-ft. I-beam span Little Naches River Br., all 
with tlmb. decks and concr. abutm. ProJ. A2, Columbia National 
Forest, K I T T I T A S COUNTY, Wn. 6-11 

C O N T R A C T S A W A R D E D 
LOS A N G E L E S . CALIF .—To Daley Corp.. 4430 Boundary St.. San Diego. 

$128,392. by Calif. Dlv. of Highways, L . A. , for 3 relnf. concr. bridges 
across Warm Creek, Santa Ana River and const, an overflow channel 
and appr. grad. and cone, paved in SAN BERNARDINO COUNTY. 
Calif. 6-10 

LOS A N G E L E S , CALIF.—Awards as follow by the Calif. Div. of Highways. 
Los Angeles, for: (1) SAN BERNARDINO COUNTY—To John Oberg. 
3470 E . 8th St., Los Angeles, $21,136 for const, an overhead crossing 
over tracks at A. T . & S. F . RR. at Palm Ave., about 3 ml. south 
of Colton with approaches, graded and paved with plant mix surface. 
(2) LOS A N G E L E S COUNTY—To J . E . Haddock. Ltd., 357 N. Chester 
Ave., Pasadena. $98,671 for const, an undergrade crossing under 
tracks of A. T. ft S. F . at Rivera on San Gabriel Blvd. (3) LOS 
A N G E L E S COUNTY—To Oscar Oberg, 150 N. Vista St.. Los Angeles, 
$117,876 for const, a relnf. concrete girder bridge across Rio Hondo, 
2 mi. west of E l Monte, consisting of nine 67-ft. spans and two 26-ft. 
spans. 6-5 

OAKLAND. CALIF .—To W. J . Tobln. 3701 Balfour Ave.. Oakland. $39,829. 
by County Clerk, Oakland, for const, a steel truss bridge, 125 ft. long. 
24 ft . roadway, concrete deck over a creek on the Decoto road, 2 ml. 
west of Centervllle. 6-9 

SACRAMENTO, CALIF.—Awards as follow by the County Clerk. Sacra­
mento, for: (1) To P. F . Bender. 1012 Del Paso Blvd.. Sacramento. 
$12,313 for const, the Burton Slough Trestle. (2) To M. A. Jenkins. 
3560 " Y " St.. Sacramento, $3,495 for const, timber bridge on the 
Sheldon Road. (3) To M. A. Jenkins. 3560 " Y " St.. Sacramento. 
$2,973 for const, a timber bridge on the California Vineyard Road. 6-9 

SACRAMENTO, CALIF .—To Lord ft Bishop. Native Sons Bldg.. Sacra­
mento, $136,962. by Calif. Div. of Highways. Sacramento, for const, 
an overhead crossing over the tracks of the S. P. R R . at Jlbboom 
Street In City of Sacramento. SACRAMENTO COUNTY. Calif. 6-19 

SACRAMENTO. CALIF .—To Eaton ft Smith, 715 Ocean Ave., San Fran­
cisco, $453,162. by Calif. Dlv. of Highways, Sacramento, for 6 under­
grade crossing struc. under the S. P. & W. P. R R . tracks and const. 
1 bridge and 2.89 ml. grad. and cone. pav. and plant mix surf, on cr. 
run base near Nlles. ALAMEDA COUNTY. (See Unit Bid Summary). 

6-23 
SAN FRANCISCO, CALIF .—To Sibley Grading ft Teaming Co., Ltd., 65 

Lander Street, San Francisco. $54,555. by Dept. of Public Works. San 
Francisco, for constructing the Harrison Street viaduct over Beale 
Street. S. F . 5.25 

D E N V E R , COLO.—To M. E . Carlson. 4483 Newton, Denver. Colo., $118.-
318. by State Highway Dept.. Denver, for railroad overpass and 
1.015 ml. grav. surf. appr. located south of L a Salle on G. H . No. 2 
In W E L D COUNTY, WPGH 226-C. ft WPMH 226-C, Colorado. fl-30 

D E N V E R . COLO.—To Claybaugh-Hallenbeck, Grand Junction, Colorado. 
$121,790. by State Highway Dept.. Denver, Colo., for const, a railroad 
overpass and bridge and 0.568 ml. grav. surf, approaches, located 
between Leadvllle and Granite on State Highway No. 4 in L A K E 
COUNTY. Colo., WPGH 152-A. 6-22 

DENVER. ( OI.O.—To McLaughlin Const. Co.. Livingston. Mont.. P l . m 
by Bureau of Public Roads. Denver. Colo., for const, small bridges 
and culverts on the Tower Junction-Cooke City Highway, a distance 
or 3.718 mi. located within Yellowstone National Park. ProJ. R T E C 
8-A1 In Wyoming. 6-24 

D E N V E R . COLO.—Award recommended to McLaughlin Const. Co. ft J . L . 
McLaughlin, Great Falls. Mont.. $308,613. by Bureau of Public Roads. 
Denver, for steel and cone, bridge and 13.758 ml. grad. and surf, 
east entrance approach road to Yellowstone National Park, P E C A In 
PARK COUNTY, Wyoming. 6-12 

BOISE. IDAHO—To Hoops Constr. Co., Twin Falls. Idaho. $63,186. by 
Comm. Pub. Works, Boise, for constr. a 189-ft. concr. overhead 
crossing over the Union Pacific RR. tracks and 0.568 mi. screen, 
grav. surf, approaches on Old Oregon Trail Highway west of Bliss In 
GOODING COUNTY. Idaho. WPGH 107-A. 6-26 

BOISE. IDAHO—To J . M. Sharp, Boise, Idaho. $47,993. by Commissioner 
of Public Works. Boise. Idaho, for a 100.6-ft. concrete bridge across 
Gold Fork of Payette River, a concrete bridge across Willow Creek 
and a concrete bridge across Boulder Creek, Including 0.843 mi. grad­
ing and surfacing approaches in V A L L E Y COUNTY, Idaho. 6-24 

BOISE, IDAHO—To Hoops Const. Co., Twin Falls. Idaho, $63,186, by 
Comm. of Public Works, Boise, Idaho, for const, a 189-ft. concrete 
overhead crossing over the Union Pacific R R . tracks and 0.568 ml. 
screen grav. surf, approaches on the Old Oregon Trail Highway west 
of Bliss in GOODING COUNTY, Ida., WPGH 107-A. 6-26 

BOISE. IDAHO—To G. L . Arnett ft Son. Sandpolnt. Idaho. $99,885. b> 
Comm. of Public Works. Boise. Idaho, for const, a 400.1-ft. concr. 
overhead struc. over Union Pacific ft C. M. St. P. ft P. RR. and 0.681 
mi. grad. and surf. appr. on Heyburn Park Highway, cast of Plummet 
in B E N E W A H COUNTY, Ida. 6-1 

H E L E N A , MONT.—Awards as follow by State Highway Comm., Helena. 
Mont., for: (1) MISSOULA COUNTY ( F A P 237-C)—To S. Birch ft 
Sons Const. Co.. Great Falls. Mont.. $92,031 for const, a 5-span. 
360-ft.-10-ln. steel and concr. bridge across the Blackfoot River approx. 
5Mi mi. northwest of Bonner on Sec. C of the Bonner-Ovando Road, 
together with 1.736 ml. grading and const, small struc. (2) CASCADE 
COUNTY (NRS 329-A)—To L . V . Lockwood, Glasgow, Mont., $7,698 

When Writing to above advertisers, please mention Western Construction News 
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A n Installation in Texas Using 
A 7 5 Foot of 12 Gauge, 5 4 Inch 
Diameter Ton can Iron Corrugated 

Metal P ip* . 

s t t s B B S K ^ S H s s N K r . 
In Bolton, Mats . 

A Twin 6 0 Inch Toncan Iron 
Corrugated Pipe Installation. 

A 
DRAINAGE 

STRUCTURE 
FOR 

EVERY 
PURPOSE 

Showing Out le t End of 7 0 Foot, 
7 2 Inch Diameter Toncan Iron 

Corrugated Pip* in 
Camden County, N . J . 

A Tyton Sluice Ga te Installation. 

A Thir ty Foot, Five Plate Three Gauge Toncan 
Sectional Plate Arch in Spaulding County, G a . 

« • »a» ut««men # # w » . 

gqNCAN> 
I R O N 

Jacking Toncan Pipe Under Railway Tracks 
at Geneva, N . Y . 

I 
TONCAN CULVERT MANUFACTURERS' ASSOCIATION 
REPUBLIC BUILDING CLEVELAND, OHIO 
Bcall Pipe &. Tank. Corp. . . Portland, Oregon 
Berger Metal Culvert Co. of N. E. , Boston, Mass. 
Bluegrass Pipe &. Culvert Co. . . Louisville, Ky. 
Central Culvert Company . . Alexandria, La. 
Dominion Metal &. Culvert Corp., Roanoke, Va. 
Eastern Culvert Corp Philadelphia, Pa. 
A. N. Eaton Metal Products . Omaha, Nebraska 
A. N. Eaton Metal Products Co., Billings, Mont. 
Eaton Culvert Co. . . Grand Island, Nebraska 

Empire State Culvert Corporation, Groton, N. Y . 
Illinois Corrugated Culvert Co. . . Peoria, III. 
Jensen Bridge and Supply Co. . Sandusky, Mich. 
H . V. Johnston Culvert Co., Minneapolis, Minn. 
H. V. Johnston Culvert Co. . . Aberdeen, S. D. 
Wm. E . Newman &. Sons Co. . . Ogdcn, Utah 
Republic Steel Corporation, Canton Culvert 

Division Canton, Ohio 
Thompson Mfg. Co. . . . Denver, Colorado 

Tri-Statc Culvert Mfg. Co. . . . Memphis, Tenn. 
Tri-Statc Culvert &. Pipe Co. . . . Atlanta, Ga. 
Truscon Steel Co., Indiana Culvert 

Division Indianapolis, Indiana 
Western Pipe &. Steel Co. 

. . . Los Angeles and San Francisco, Calif. 
Wisconsin Culvert Co Madison, Wis. 
Wyatt Metal &. Boiler Works 

Houston and Dallas, Texas 

TONCAN IRON • A PRODUCT O F REPUBLIC S T E E L CORPORATION 
When writing to T O N C A N C U L V E R T MANUFACTUUEns' A S S O C I A T I O N , please mention Western Construction News 
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Contractors demanded: 
An inexpensive, sturdy, light, portable, all-purpose derrick. 

Clyde engineers designed: 
A line of 3, 4 and 5-ton Steel Utility Derricks, in guy and 
stiff-leg types, that more than meet their requirements. 
They are of all-steel construction with a combination boom 
end that makes them adaptable for piledriving, clam-shell 
or hook work. 

< C L ^ D E > 
The Illustration shows a Clyde Gas Hoist 
and Derrick. The complete unit Is mounted 

on rollers. 

D U L U T H , M I N N . 
Western Representatives 

C L Y D E EQUIP. CO. W E B E R * CO.—Sun 1 >.,„• N,,, 
Portland-Seattle SMITH-BOOTH-l 'SHER— Los Ancrle* 

eaoers 

Central frrmtm, Cdlijimu ••• n-rr 

C r o c k e r 
f i r s t n a t i o n a l 

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

for const, one 3-span 57-ln. tr. timber pile trestle bridge and one 
single span 25-ft. bridge with relnf. concr. abutments and tr. tlmb. 
deck on Sec. " A " of the Great Falls-MIUegan Rd. 6-18 

SANTA F E , NEW M E X I C O - T o F . D. Shufflcbarger. Albuquerque. N. M.. 
$316,323, by State Highway Engr., Santa Fe., N. M., for const. 2 
grade separation struc. one at Central Ave. and one at TIJeras Ave.. 
0.327 ml. approaches, track raising and misc. const. In Municipality 
of Albuquerque. WPGM 118 B & 249. 6-27 

PORTLAND, ORE.—To Hoffman Const. Co.. 715 S.W. Columbia Blvd.. 
Portland. $410,212. by Oregon State Highway Comm., Public 8ervlce 
Bldg.. Portland. Ore., for const, an overcross over the Southern 
Pacific RR. on Union Ave., on the East Portland-Oregon City Highway. 
In the City of Portland. MULTNOMAH COUNTY, Oregon. (WPGM 
168-D and WPMH 168-H.) 5-28 

C H E Y E N N E , WYOMING—Awards as follow by the State Highway Comm.. 
Capitol Bldg., Cheyenne. Wyoming, for: (1) CROOK COUNTY 
(WPMH 120-F)—To Inland Const. Co.. 3867 Leavenworth St.. Omaha. 
Nebraska, $52,887 for const. 1 struc. Bteel bridge over Belle Fourche 
River near Moorcroft. (2) HOT SPRINGS COUNTY (WPMH 141) — 
To Charles M. Smith. Box 466, Thermopolls, Wyoming. $23,512 for 
const. 1 str. steel bridge over Owl Creek and 1 relnf. concrete culvert 
on Worland-Thermopolls Road. (3) A L B A N Y COUNTY (WPOH 
192-E)—To Blanchard. 1641 S. Logan St.. Denver. $85,197 for const, 
one overhead crossing over U . P . R R . on 0.412 mi. of Laramle-Tte 
Siding Road. 6-6 

Water Supply Systems 
W O R K C O N T E M P L A T E D 

D E N V E R , COLO.—Plans and specifications are being completed by Board 
of Water Comm., Denver, Colo., for const, of the Williams Fork 
Water diversion project at an estimated cost of $1,500,000. Work In­
volves constructing a 3-mlle unllned 8'A ft. dlam. tunnel under Jones 
Pass; two collection canals totaling 16.000 Un. f t . ; and a reservoir 
above the mouth of the Williams Fork River. 5-26 

E V E R E T T , Wn.—The City of Everett, Wn., voted favorably for $1,300,000 
In bonds to finance const, of a pipeline to bring additional water from 
Lake Chaplain to the City. City Engineer G. G. Paine, has filed a 
formal application with the PWA for a grant of $585,000. The 
project has been divided Into three proposals as follow: (1) Pipeline 
betw. Lake Chaplain and the east bank of the Snohomish River. In­
volving 129.380 lin. ft . pipe: 27.750 Hn. ft. 52-ln. heavy wood stave 
pipe; 20.710 lin. ft . 52-ln. steel pipe, and 80. 920 lin. f t . 48-in. steel 
pipe. Estimated cost $916,585. (2) Pipeline betw. Harrison Ave. and 
Calif. Street to Reservoir No. 2, involving 15.000 Hn. ft . 48-ln. steel 
pipe. Estimated cost $188,200. (3) Pipeline between Reservoir No. 2 
and 25th Street and Norton Avenue. Involving 8.000 lin. ft . 48-ln. 
steel pipe. Estimated cost $91,335. 6-27 

C A L L S F O R B I D S 
S A L E M , ORE.—Bids to 8 p. m., July 17. by City Recorder. Salem. Ore., 

for furnishing: CONTRACT No. 7—An elevated steel tank of 100.000 
gal. cap. on a steel tower. CONTRACT No. 8—Two 500 gpm. deep 
well type pumping units. CONTRACT No. 9—24-ln. to 30-in. welded 
steel pipe fittings and special shapes. 6-29 

B I D S R E C E I V E D 
SAN FRANCISCO, CALIF.—Union Paving Co.. Call Bldg.. San Francisco. 

$119,297, low to Public Utilities Comm.. S. F . . for const, two pipe 
lines to replace portions of existing aqueducts which are known as 
the Pllarcltos Aqueduct and 8tone Dam Aqueduct, both located In 
San Mateo County, under W. D. Contract 107. 6-24 

C O N T R A C T S A W A R D E D 
OAKLAND, CALIF .—To W. E . Thomas. 3140 San Pablo Ave.. Oakland, 

$3,080, by East Bay Municipal Utility Dlst.. Oakland, for electric 
welding of field Joints %-ln. thickness, 36 in. dia. steel pipeline, 
20.000 ft . long under Spec. L . S. 277. Involv: 7,000 lin. ft. welding. 6-19 

SAN FRANCISCO, CALIF .—To Eaton ft Smith, 715 Ocean Ave.. San 
Francisco, $19,836, by Dept. of Public Works. 8. F . , for Installing 
Clay Street Hill extension to Auxiliary Water Supply system. 6-21 

D E N V E R , COLO.—Awards as follow by Board of Water Comm., Denver. 
Colo, (subject to PWA approval), for construction of the Vasquez 
Creek Tunnel; Vasquez-St. Louis Collection Conduit, diversion dam. 
and Intake works; and steel siphons Nos. 1 and 2. (1) To Utah 
Const. Co.. Box 726, Ogden. Utah, and Morrlson-Knudsen Co.. Inc.. 
319 Broadway. Boise. Ida.. $573,571 for Unit No. 10—Tunnel and Unit 
No. 11—Conduit, dam and intake works. (2) To Thompson Mfg. Co.. 
3001 Larimer St., Denver, Colo., $79,688 for siphons Nos. 1 and 2. (See 
Unit Bid Summary.) 6-22 

OAHL", T . H.—To George Hess. Honolulu. T . H. . $132,150. by Bureau of 
Yards and Docks, Navy Dept., Wash., D. C , for water supply tunnel 
and pipeline at the Alea Naval Reservation, Oahu, T . H. . under 
Specification No. 8139. 6-10 

Sewer Construction 
W O R K C O N T E M P L A T E D 

E l I t E K A , CALIF.—Bonds in amount of $40,000 were carried by a vote of 
1,029 to 350 by the City of Eureka. California, to finance construction 
of the Washington Street sewer outfall between Broadway and Gov­
ernment Bulkhead. A PWA application has already been made and 
City Engineer Is now preparing planB and specifications for the 
project. 6-25 

SAN FRANCISCO. CALIF.—Plans and specifications have been completed 
by City Engineering and protests will be heard to 10:30 a. m.. July 
17 by Dept. of Public Works. City Hall. San Francisco, for constructing 
sewers in Olrard Street between Ward and Mansell streets. 6-25 

B I D S R E C E I V E D 
MM A N G E L E S . C A L I F . — V . C. K . Construction Co.. 5639 via Corona. 

Los Angeles, $45,587, low to Dept. of Public Works. Los Angeles, 
for construction of a sewer in Centlnela Avenue and Venice Boule­
vard. 6-25 

C O N T R A C T S A W A R D E D 
PASADENA. CALIF .—To Oliver United Filters. Inc.. 351 California St.. 

San Francisco, submitted sole bid. $10,769. to City Clerk. Pasadena, 
for sewage sludge dewaterlng apparatus, for use at the Sewage Dla-

W'hen writinu to above advertisers, please mention Weafero Construction S'ews 
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S U L L I V A N 

DETACHABLE 
B I T 

New design 
New long life 
New increased footage 
New decreased drilling costs 

For new, improved results try the Sullivan de­
tachable hit. A departure from conventional 
cross hit design gives superior drilling per­
formance. You \*ill find salisfarliim. 

W E S T C O A S T I H S T I I I IK I ' T O I L S 
C L Y D E EQUIPMENT CO Seattle. Washington 
CONSTRUCTION EQUIPMENT CO. . . . Spokane. Washington 
C L Y D E EQUIPMENT CO Portland. Oregon 
BAY EQUIPMENT CO San FranrlHCo, California 
F I S H E R C. BA1XY CO Reno. Nevada 
CROOK COMPANY LOH Angeles, California 
C. H. JONES EQUIPMENT CO Salt Lake City. Utah 

S U L L I V A N M A C H I N E R Y C O . 
.107 X . >II4 1114. A > A V E . , C H I C A G O , I I I . . 

P I O N E E R 
A i r D r i l l H o s e 

Flexibility, durability, strength and an ample margin 
of safety are some of the qualities that have made 
PIONEER Air Drill Hose the choice of Western Con­
tractors for nearly half a centry. 

well known PIONEER brands 

Type I 15 Seal Rock 

P I O N E E R made Grou t i ng , Suc t ion , Pi le Dr iver , 
C o n c r e t e P lac ing , Pneumat ic Tool and W a t e r 
Hose render super -serv ice . 

ran 
RUBBER M I L L S 
345-33 3 Sacramenio St.. SAN FRANCISCO, C A L I F . 

Plant: Pittsburg, California 

Los Angelei 
l>. 

SALES O F F I C E S : 
Portland Tacoma Seattle Salt Lake City 

;er Chicago St. Louis 

poaal Plant at Pasadena. FOB sewage plant, located on the Crown 
City Ranch, LOS A N G E L E S COUNTY. 6-16 

LOS A N G E L E S . CALIF .—To Hull-Smale A Robinson. P. O. Box 815. 
Wilmington, $26,400. by Board of Public Works, Los Angeles, for 
reconst. the Ocean Outfall Sewer at Hyperion. 6-4 

LOS A N G E L E S , CALIF .—To S. M. Mllovlch, 208 Cochrum Bldg., Monte-
bello. $27,408, by Purch. Agent, Dept. Water A Power, L . A., for 
const, a complete sewage system In the town of Independence. INYO 
COUNTY, including trenching, backfilling, pipe installation, etc., under 
Spec. X-24. 8-17 

D E N V E R , COLO.—To Peter Klewit Sons Co., 756 National Bank Bldg., 
Omaha. Nebraska. $1,149,792. (USING MAGNETITE F I L T E R S ) by 
Manager of Improvements and Parks, City-County Bldg., Denver, 
Colo, (subject to PWA approval), for constructing a sewage treatment 
plant. 6-13 

( AMAS, W N . - T o C. A. Knapp. Camas. Wn„ $3,732. by City Clerk. 
Camas, Wn.. for const, a lateral sewer in Local Improvement District 
No. 86, Camas, Wn. 6-15 

River and Harbor Work 
C A L L S F O R B I D S 

LOS A N G E L E S , CALIF.—Bids to 3 p. m.. July 24 by U . S. Engineer 
Office. Los Angeles, for const, composite type breakwater 4.887 ft . 
long in Los Angeles-Long Beach Outer Harbors, under Pro. 773, in­
volving: 408,000 tons fum. and place CI. " A " stone; 328,000 cu. yd. 
fur. and place CI. " B " stone; 667,000 cu. yd. dredge and deposit core 
material. 6-25 

I ' E A R L HARBOR. T. I I . — Plans and specifications have lien Completed 
and call for bids will be issued at a later date by the Bureau of Yards 
A Docks, Navy Dept., Wash., D. C , for const, a steel floating dry 
dock to be 1.016 ft. long and 165 ft. beam for the Navy Yard, Pearl 
Harbor, T . H . . under Spec. 8220. 6-3 

B I D S R E C E I V E D 
OAKLAND, CALIF.—Healy Tlbbltts Const. Co., 64 Pine St., San Francisco, 

$89,821. low to Port of Oakland, for constructing an extension to the 
9th Avenue Pier. Including necessary roadwork, rails and trestle. 6-23 

SAN FRANCISCO, CALIF.—MacDonald & Kahn Co.. Ltd., Financial 
Center Bldg.. S. F . , $736,000. low to Public Utilities Comm., 8. F . . for 
const, two hangar buildings on Ycrba Buena shoals, under Shoals 
Constr. No. 6. 6-24 

SAN FRANCISCO. CALIF.—Franks Contracting Co., 260 Calif. St., S. F . , 
$48,394, low to U . S. Engr. Office, S. F . , for dredging in Petaluma 
Creek, from Haystack Landing to ft . of Western Ave., Petaluma. 
under ProJ. 868-36-39. 6-23 

LOS A N G E L E S , CALIF .—To George J . Bock Co., 1120 N. Las Palmas St.. 
Los Angeles, $10,794, by County Board of Supervisors, Los Angeles, 
for constructing a training channel In San Jose Creek from Hacienda 
Blvd.. upstream to Rowland Road. 6-18 

LOS A N G E L E S . CALIF .—To Merrltt Chapman A Scott. Box 698. San Pedro. 
$103,320, by Board of Harbor Commissioners, Los Angeles, for suction 
and bucket dredging in Los Angeles Harbor. 6-18 

SAN DIEGO. CALIF .—To Lipscomb A Barclay. 4367 Florida St., San 
Diego, $3,062, by 11th Naval District, San Diego, for replacement of 
landing pier, San Pedro, Calir., under Spec. 8246. 6-22 

SAN DIEGO, CALIF .—To B . O. Larsen. 1340 E St., San Diego. $27,900. 
by 11th Naval District, San Diego, for replacement of dolphins at the 
Naval Operating Base (Destroyer Base.) 6-11 

C O N T R A C T S A W A R D E D 
OAKLAND. CALIF .—To Healy Tlbbltts Constr. Co., 64 Pine St., San 

Francisco, $89,821, by Port of Oakland, for const, an extension to the 
9th Ave. Pier, Including necessary roadwork, rails and trestle. 6-30 

PORT A R G U E L L O , CALIF.—Award recommended to Macco Constr. Co., 
815 Paramount Blvd., Clearwater. Calif., $117,500, by Office of 
Associate Civil Engineer Andre Fourchy, U . S. Coast Guard, 219 
Administration Bldg.. Govt. Island, Oakland, for const, under one 
general contract, approx. 506 lln. ft. cellular type steel sheet pile 
breakwater; together with filling and all accessories required to con­
struct the work at the Point Arguello Coast Guard Station, near 
Arllght, SANTA B A R B A R A COUNTY, Calif. 6-29 

SAN FRANCISCO, CALIF .—To Franks Contracting Co.. 260 Calif. St., 
San Francisco. $48,394. by U. S. Engineer Office, S. F . , for dredging 
In Petaluma Creek from Haystack Landing to foot of Western Avenue. 
Petaluma, under Prop. 868-36-39. 6-30 

SAN FRANCISCO, C A L I F . — T o S. F . Bridge Co.. 503 Market St., San 
Francisco. $99,960. by U. S. Engineer Office, San Francisco, for dredg­
ing at Brooklyn Basin and the Tidal Canal, Oakland Harbor, Calif. 

6-30 
SAN FRANCISCO. CALIF .—To S. F . Bridge Co.. 503 Market St.. San 

Francisco. $131,844, by U . S. Engineer Office, San Francisco, for 
dredging at Government Island, Oakland. 6-30 

SAN FRANCISCO. CALIF.—Award recommended to S. F . Bridge Co., 503 
Market St., San Francisco, $131,844. by U. S. Engineer Office. San 
Francisco, for dredging at Government Island, Oakland. 6-25 

SAN FRANCISCO, CALIF.—Award recommended to S. F . Bridge Co.. 503 
Market St., San Francisco, $99,960. by U. S. Engineer Office, San Fran­
cisco, for dredging at Brooklyn Basin and the Tidal Canal. Oakland 
Harbor, Calif. 6-25 

SAN FRANCISCO, CALIF .—To Bethlehem Shipbuilding Corp., 20th and 
Illinois streets, S. F . , $647,000, by U . S. Engineer Office. San Fran­
cisco, for const. 1 steel seagoing hopper dredge. 6-2 

SAN R A F A E L , CALIF .—To Delta Dredging Co., Pittsburg, Calif., $4,194, 
by City Clerk. San Rafael, for const. 11 new berths for yachts, dredg­
ing the northerly bank of the canal, west of Mary St.; and const, a 
bulkhead along the canal bank, all at the Municipal Yacht Harbor. 
San Rafael. 6-23 

S E A T T L E , W N . - T o Puget Sound Bridge & Dredging Co., 2929 16th Ave.. 
S.W., Seattle, Wn., $151,600. by U . S. Engineer Office. Seattle. Wn.. 
for 132,215 cu. yd. dredging In Petersburg Harbor. Alaska; and 78.250 
cu. yd. dredging In Wrangell Harbor. Alaska. 6-23 

S E A T T L E . WN.—To Columbia Co.. Bonneville, Oregon, $2,799,458, by 
U. S. Engineer Office, Seattle. Wn.. for completing the reconstruction 
of the Grays Harbor south Jetty. (See Unit Bid Summary.) 6-18 

S E A T T L E , WN.—Award recommended to Rumsey A Co., 3821 Airport 
Way, Seattle. $.0825 per cu. yd., total $184,387, by U. S. Engineer 
Office. Seattle, Wn., for dredging a channel 100 ft . wide and 12 ft. 
deep In Swlnomish Slough between Saratoga Passage, through L a 
Conner Into Padllla Bay. ending about 3 ml. east of Anacortes, Wash­
ington. e-15 

When tcritinti to above advertisers, please mention Western Construction Xeics 
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~7lotir AN 
ATECO ROADBUILDER 

Especially Designed for the TD40 TracTractor 

Now you can move more dirt at less cost than ever before! 
The new Ateco Roadbuilder especially designed for use with the 
TD40 TracTractor weighs only 3.200 pounds, requires less power, 
does as much work as larger models. 

This new model has the same versatility and ease of handling 
characteristic of previous Ateco Roadbuilders which have scored 
such an outstanding success. Weight is saved by increased use of 
alloy steels and by improved design; strength is not sacrificed at 
any point. Bowl can be set straight across or at any angle. Bowl 
is supported at four points and is close to tractor frame. 

Control is through the time-proved Ateco hydraulic pump; rear of 
tractor is entirely free for attaching other equipment. Write or wire 
NOW for complete information and prices on this sensational new 
Ateco Roadbuilder. 

IT BULLDOZES! 
It Builds Trail! 
It Sidecasts! 
It Backfills! 
It Pioneers! 
Remember — if it 
isn't an A T E C O 

it isn't a 
Roadbuilder. 

A T E C O M O V E S T H E F A It T I I 
1401 PARK AVE. . OAKLAND. CALIFORNIA 

Cable Address: " A T E C O " Oakland 

• ~» *mLi-' 

AMERICAN TRACTOR EQUIPMENT CORPORATION 
When writing to A M E R I C A N T R A C T O R E a r i r M E N T C O R P O R A T I O N , please mention Western Const ruction Xeu-s 
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I m m u n e t o 
C o r r o s i o n 

T h o s e i n t e r e s t e d i n 
underground pipe in­
stallations will rerog-
nize this safety meas­
ure. T h e pipe is sub­
m e r g e d i n taste less 
asphaltum . . . heated 
to 400". Rust and cor­
ros ion c a n n o t e n t e r 
I hi* toiifjli coal. W h e n 
you buy . . . or rent 
pipe remember . 

P A C I F I C 

• I 

• ^cSCi:- 4m-

R e c o n d i t i o n e d P i p e i s 

F a c t o r y Guaranteed 
"New" pipe, at used pipe costs, is what users of Paci f ic P ipe 
say of it. They know that cost is based on useful l ife, adapt­
ability to the job, and that price per foot is incidental. E a c h 
piece is tested to 150 lbs. pressure. There is a 
service for your immediate needs, including 
rental. 

Associate Member A. 0. C. 

P I P E — V A L V E S — F I T T I N G S 

P a c i f i c P i p e C o m p a n y 
207 Folsom Street Established Z8 Years San Francisco 

S P A R L I N G M A I N - L I N E M E T E R S 

A R E T H R I F T Y 
Loss of head through Sparling 

Meters is much lower than through 
any other meter of comparable ac­
curacy. The pressure loss at full 
capacity is less than one-half foot. 

This results in a very material 
saving of current required for 
pumping. 

Installation savings are large, as 
no expensive changes are necessary 
in existing pipe lines. 

All parts are interchangeable, giving extremely long 
life to the meters. 

No special protection against freezing is needed. 
Moderately priced—low in maintenance cost. 

Other economies are 
listed in our Bulletin 
303X, fully describing 
Sparling Meters and aux­
iliary Indicators and Re­
corders. Send for a copy. 

W A T E R M E A S U R I N G 
E Q U I P M E N T 

745-951 N . Main St.. Lo> Angele. 
NK\\ VOKK CINCINNATI 

CHICAGO 

Irrigation and Reclamation . . 
W O R K C O N T E M P L A T E D 

SACRAMENTO, CALIF.—The following is a tentative schedule (subject 
to revision) on major contracts in connecUon with construction of the 
Central Valley Project by the Bureau of Reclamation, Old Post Office 
Bldg., Sacramento, Calif: 

D A T E PROJECT EST. COST 
AUK. 25, 1936—Frlant Dam. $ 15.000,000 
Aug. 25, 1936—Friant-Kern Canal. Sta. P to Sta. 312 1.500.000 
Sept. 25, 1936—Friant-Kern Canal, Sta. 312 to Sta. 780. .. 1.850.000 
Sept. 25, 1936—Dry Creek Siphon 225.000 
Nov. 10, 1936—Friant-Kern Canal, Sta. 780 to end 2,000,000 
Sept. 10, 1936—Madera Canal. Sta. 0 to Sta. 380 1,000,000 
Oct. 25, 1936— Madera Canal, Sta. 380 to Sta. 704 1,500,000 
Oct. 10. 1936—Three siphons—Madera Canal 150,000 
Sept. 25, 1936—Contra Costa Conduit. Sta. 0 to Sta. 300 500,000 
Nov. 10, 1936—Contra Costa Conduit, Sta. 300 to end 1,000,000 
Nov. 15, 1936—Kennett Dam excav No esUmate 
Nov. 1, 1936—R.R. relocation to Ml. 272 7,000.000 
Nov. 1. 1936—Highway relocation 2,000.000 
Dec. 15, 1936—Additional highway grading 6.000.000 
Fall of 1937—Kennett Dam (450 f t . ) 117.000.000 
Fall of 1937—Kennett Dam (525 ft . Alt .) 130,000,000 
Instead of constructing the Kennett Dam, the Bureau of Reclamation 
has under consideration the construction of two dams, one on the Pit 
River (Baird Site) and the other on the Sacramento River (Table 
Mountain Site) downstream from Redding. 6-22 

C A L L S F O R B I D S 

Yl 'MA. ARIZ.—Bids to 10 a. m.. July 23, by Bureau of ReclamaUon. 
Federal Bldg., Yuma, Arizona, for construction of wash overchutes, 
drainage Inlets, and turnouts, All-American Canal, Station 308-Sta. 
1122, All-American canal system, Boulder Canyon Project. Arlzona-Call-
fornla-Nevada, under Spec. No. 684. Work Is located from about 
10 ml. N .E . to about 6 mi. west of Yuma, Arizona, and involves: 
210,000 cu. yd. excav. for canal: 71,650 cu. yd. excav. for s truc: 
27.200 cu. yd. exc. wash channels and dikes; 3.800 cu. yd. compacting 
embankments: 23.400 cu. yd. compacUng lining; 31.150 cu. yd. backfill; 
11,795 cu. yd. concrete; 4.635 sq. yd. dry-rock paving; 8.950 cu. yd. 
riprap; 2,132.000 lb. reinforcement bars; 591.800 lb. drive steel sheet 
piling; 1.880 lln. ft . Install rubber seal and toes; 3,475 sq. ft . Inst, 
molded elastic Jt. material; 4.0 M ft. BM erect timb. railings; 
6,550 lb. install metal handrails; 3,500 lb. install gates and gate 
hoists; 1.700 lb. install miscellaneous metalwork. 6-27 

ONTARIO. ORE.—Bids to 10 a. m.. July 27. by Bureau of Reclamation. 
Ontario, Oregon, for const, earthwork, tunnels, canal lining, and 
structures. Black Canyon canal, Sta. 606 plus 70 to Sta. 643 plus 
40 and Sta. 719 plus 70 to Sta. 742 plus 45, Payette division. Boise 
project, Idaho, under Spec. 688. Work is located near Emmett, Idaho, 
and Involving: 102.700 cy. all eft excav. for canal; 1,350 cy. excav. 
for core banks; 6,000 sta. cu. yd. overhaul; 1.140 cy. all cl. excav. 
for struc; 33.330 cy. excav. all eft for tunnels; 500 cy. backfill; 
2.100 cy. compact canal embankment; 3,500 sq. yd. trim canal sec. 
(cone, lined); 7,220 cy. concrete In tunnels; 320 cy. concr. In canal 
lining; 907 cy. concr. In structures; 2,400 cu. ft . pressure grouUng; 
425 sq. yd. dry-rock paving; 120,800 lb. place reinf. bars; 452.800 lb. 
perm, steel tunn. sup. fur. and Ins.; 258 MFBM perm. timb. tunn. 
(furn. and erect): 137.000 lb. steel tunn. liner pit. (fur. and Inst.); 
2.400 ft . 6-ln. tunn. drains (const.); 1.200 f t . grout holes (drill); 
1,300-lb. gate and gate hoists (Inst.) 6-29 

B I D S R E C E I V E D 

YUMA, ARIZ.—Peterson Const. Co., 610 Wesley Temple Bldg., Minneapolis, 
Minn, $54,862. low to Bureau of Reclamation. Yuma. Ariz., for 748.00ft 
cu. yd. excavation for earthwork for All-American canal and a detour 
at the turnout for the Central Main canal, All-American canal system. 
Boulder Canyon project, Arlzona-Californla-Nevada. Work Is located 
from 2 to 5 ml. east of Calexlco, Calif. 6-22 

ASIITON, IDAHO—Otis Williams Co.. Vale. Ore., and Brent Sturgll Co.. 
Inc.. Cascade Locks, Oregon (Joint bid). $124,531. low to Bureau of 
Reclamation, Ashton. Ida., for const, the diversion dam, and canal 
headworks and earthworks, canal lining and struc. for the Cross Cut 
Canal, Upper Snake River project. Idaho, under Spec. 683. 6-25 

ONTARIO, ORE.—J . A. Tertellng & Sons, Boise, Idaho, $44,786, low to 
Bureau of Reclamation, Ontario, Oregon, for const, earthwork and 
structures, Sage Creek Main drain, 8age Creek drains Nos. 1.68: 1.72: 
1-2-5; 18-2-4, and drain No. 1 east extension. Succor Creek division. 
Owyhee Project, Oregon-Idaho, under Spec. 685. 6-9 

ONTARIO, ORE.—H. J . Adler Co., P. O. Box 213. Nyssa, Oregon, $11,555, 
low to Bureau of Reclamation, Ontario, Oregon, for const, structures. 
North Canal laterals, 55.1 to 59.5-0.1. Dead Ox Flat division, Owyhee 
project, Oregon-Idaho, under Spec. 802D. 6-24 

AUSTIN, TEXAS—Under a revised contract between the Government and 
the Lower Colorado River Authority, Arnold and Hamilton Dams 
of the Colorado River Project of Texas will be constructed by the 
Authority instead of the Bureau of Reclamation. All bids received 
by the Bureau of Reclamation for the construction of the Arnold Dam 
(refer our issue of April 24). have been turned over to the Authority 
for action. The Colorado River Project of Texas consists of a series 
of dams between Bluflton and Austin. The project is a flood control, 
power, navigation and irrigation plan. Address of the Lower Colo­
rado River Authority is Littlefleld Bldg., Austin, Texas. 6-27 

C O N T R A C T S A W A R D E D 

ASHTON, IDAHO—To Nevada Const. Co., Nevada, Missouri, $66,890. by 
Bureau of Reclamation, Ashton. Idaho, for clearing the Island Park 
Reservoir site, Upper Snake River project, Idaho, under Spec. No. 
681. 5-26 

H E L E N A , MONT.—To Cllfton-Applegate, Hutton Bldg., Spokane, Wn., 
$54,776, by Montana State Water Conservation Board. Helena. Mont., 
for const, a siphon on the Flint Creek Irrigation ProJ., G R A N I T E 
COUNTY. Mont. 6-22 

ONTARIO, ORE.—To Morrison-Knudsen Co.. Inc.. Boise. Ida.. $16,421. 
by Bureau of Reclamation, Ontario, Ore., for const, structures. North 
Canal laterals. N.C. 43.2 system. Dead Ox Flat Dlv., Owyhee project. 
Oregon-Idaho, under Spec. 790-D. 6-19 

ONTARIO, ORE.—To Otis Williams & Co.. Vale, Oregon. $13,551. by 
Bureau of Reclamation. Ontario, Oregon, for construction of struc­
tures, North Canal laterals 45.4 to 49.4-0.4, Dead Ox Flat Dlv., 

When writing to above advertisers, please mention Western Construction News 
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U/ketket l/ou Move Vht ot £tect St 
11 SHI ELD-ARC 
WELDING 
Can Build Prof i ts For You 
• Your blueprints need not necessarily specify welding in order for you to 
enjoy the profits of "Shield-Arc" welding. In a small corner of your project, 
a maintenance department, equipped with a "Shield-Arc" welder and Lincoln 
electrodes can keep costly equipment on the job . . . save hundreds of dollars 
in part replacement . . . simplify the construction of equipment and put you 

profitable days ahead of schedule! 

The pictures here depict typical cost-and-time-saving applications of 
welding which assure profitable returns from the electric arc. The 

booklets illustrated below give many suggestions for employing arc 
welding profitably. The coupon will bring you a free copy. T H E 

L incoln E lectr ic Company, Dept. K-245, Cleveland, Ohio. 
Largest Manufacturers of Arc Welding Equipment in the World. 

• • c wnionra 
ti.er. T ::•:>: i I I * 

EQEfKCftlfl 

.xS> 

o p v 

<*>v* MOUIW FREE .THESE 

^^<>t? Mirn^m Tw° gu|des 

• v ; llzluual HOW TO USE 
ARC WELDING 
PROFITABLY 

THE LINCO^ 0^ w U i n f i 
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G a s E n g i n e . 
A i r , or 

Electr ic Motor 
Power Units 

A type and size 
for every job 

The same unit I hut 
runs a vlbrutor 
will also run a 
rubbing attach­

ment, drill, or 
sump pump 

I T W I L L P A Y Y O U T O 
INVESTIGATE M A L L V IBRATORS 
They cut labor and cement costs, produce 
stronger concrete without honeycombs or voids, 
and elirninate expensive patching. In labor 
saving alone, a MALL will pay for itself on a 
small job. 
Write for bulletins . . . and let us advise you re­
garding the proper MALL unit for YOUR work. 

M A L L T O O L C O M P A N Y 
7735 South Chicago Avenue Chicago. Illinois 

CALIFORNIA OFFICE: 
2828 South Santa F e Avenue Los Angeles, California 

West Coast Distributors 
C ramer Machinery Co. Pacific Northwest Sales Co. 
610 Lewis Hide 202 Office Appliance Bldg. 
Portland, Oregon Seattle, Washington 

'•Build with 

J 

B A X C O 
P R O D U C T S 
I'rolect your investment against the 
destruction of termites and decay. It 
COOtt no more to specify Baxco Prod­
ucts . . . 4ml with each piece of timber 
vim can he sure of 

/ , i' f v - / , o n g 1 n 8 u r a n c e 
a g a i n s t T E R M I T E S 
Lei M tefl you more about the econo­
mies of Baxco Products. Just drop us 
a card, or better still , call at either of 
the conveniently located offices. No 
obligation. 

H . B A X T E R & C O . 
Agents for West Coast Wood Preserving Company 

San Francisco Office 
333 Montgomery Street 

Los Angeles Office 
601 West F i f t h Street 

Owyhee project, Oregon-Idaho, under Spec. 791-D. Work la located 
near Ontario, Oregon. 6-19 

ONTARIO. ORE.—To Kanrlch 4t Corliss. Ontario, Oregon, who bid $14,214 
to Bureau of Reclamation. Ontario, Oregon, for const, structures, 
North Canal laterals, 50.3 to 54.5-0.5. Dead Ox Flat Division, Owyhee 
project. Oregon-Idoho, under Spec. 797-D. 6-25 

YAKIMA, WN.—To J . A. Tertellng & Sons, 2223 Fairview Ave., Boise. 
Idaho, $275,213. by Bureau of Reclamation, Yakima, Wn., for const, 
earthwork, canal lining, and struc, Sta. 313-00 to Sta. 576-81.5, 
Yakima Ridge Canal, Roza division, Yakima project, Washington, 
under Spec. 675. 6-5 

Dam Construction 
B I D S R E C E I V E D 

SACRAMENTO, C A L I F . — L . E . Dixon Co., Bent Bros.. Inc., and Case 
Constr. Co.. 809 S. Grand Ave., Los Angeles, $87,217, low to Bureau of 
Reclamation, Old Post Olllce Bldg.. Sacramento, for core drilling and 
excavation for investigation of Kennett dam site, Central Valley proj­
ect, Calif., under Spec. No, 800-D. (See Unit Bid Summary.) 6-18-

C O N T R A C T S A W A R D E D 

NATIONAL C I T Y . CALIF .—To Daley Corp., 4430 Boundary St., San 
Diego. $43,616. by Calif. Water & Telephone Co.. 19 W. 9th St.. 
National City, for const, of the Judson Reservoir Dam. Work Is 
located in Quarter Section 116 of National Ranch, about 1 mi. south­
east from Chula Vista, Calif., and comprises the const, of an earthllll 
dam of a crest length of 690 ft. and maximum height of 60 ft . above 
original ground, together with appurtenant works, consisting of outlet 
tower, overflow structure and spullways. 6-22 

COLORADO SPRINGS. COLO.—To Ed . H. Honnen, Box 391, Colorado 
Springs, $386,789, by Colorado Springs, for a granitic grav. dam, with 
14-in. electric welded steel plate face, cone, lined spillway, and cone, 
outlet tunnel. 5-25 

COLORADO SPRINGS, COM.—To American Bridge Co., First National 
Bank Bldg., Denver, Colo., $117,226, by City Clerk, Colorado Springs. 
Colo., for 14-In. electric welded steel plate face for the Catamont 
Creek Dam. 0-26 

Tunnel Construction 
W O R K C O N T E M P L A T E D 

SAN FRANCISCO, CALIF.—Plans and specifications are being completed 
by the Engineering Dept., Pacific Gas & Electric Co.. 245 Market 
St., San Francisco, and work will be done by Force Account in 
connecUon with const, of a 17.300 Un. ft . tunnel, to carry about 
350 sec. ft . , which is to replace a section of the present Stanislaus 
Wood flume in TUOLUMNE COUNTY, Calif. 6-23-

C O N T R A C T S A W A R D E D 
LOS A N G E L E S , CALIF .—To Mike Radich, and C. T. Brown, 410 N. 

Formosa St., Los Angeles, $75,881, by Purch. Agent, Dept. Water 
& Power, L . A., for const, the Ivanhoe Reservoir Outlet Tunnel and 
appurtenant structures, under Spec. X-25. 6-10 

FORT P E C K . MONT.—To Bartlett Hayward Co., 200 Scott St.. Baltimore. 
Maryland. $1,093,609, by U . S. Engr. Office. Kansas City, Mo., for 
completion of Emergency Gate Shafts for Fort Peck Tunnels at the 
Fort Peck Dam site approx. 25 mi. S.E. of Glasgow. Mont., in Mc-
CONE COUNTY, Montana. (See Unit Bid Summary.) 6-3 

FORT F E C K , MONT.—To Chicago Bridge & Iron Works. 37 W. Van Buren 
St. Chicago.. HI., $908,960, by U. S. Engineer Office. Kansas City, Mo., 
for furn. all labor and materials for const, of 14,950,000-lb. steel plate 
lining for Fort Peck Tunnel No. 1. 6-8-

YAKIMA. WN.—To Morrison-Knudsen Co.. 319 Broadway. Boise, Idaho. 
$292,013. by Bureau of Reclamation, Yakima, Wn.. for const. Tunnel 
No. 1. Sta. 59-38 to Sta. 102. Yakima Ridge Canal. Roza Dlv.. Yakima 
Project, Wn. Work is located near Yakima, under Spec. 682. (See 
Unit Bid Summary.) 6-17 

Pipeline Construction 
C A L L F O R B I D S 

LOS A N G E L E S . CALIF.—Bids to 10 a. m., July 30, by Metropolitan 
Water Dlst., Los Angeles, for const, precast concrete pipe or steel 
pipe lines and appurtenant works for the Upper Feeder of the Colorado 
River Aqueduct Distribution System. Work is located In the County of 
Los Angeles and comprises approx. 4.42 mi. of pipe line const, divided 
into schedules as follow: SCHEDULES 9P or 9S—Principally in Sierra 
Madre betw. the Big Santa Anita Wash and Mountain Trail Avenue. 
S C H E D U L E 10P—Principally in the unincorporated area betw. Sierra 
Madre and Pasadena. S C H E D U L E IIP—Across the Arroyo Seco In the 
western part of the City of Pasadena. The lengths of the respective 
schedules and the sizes of pipe required are as follow: 

Precast Steel 
Scheds. Miles F t . In. F t . F t . 
9P or 9S 1.65 9 8 or 10 3 

10P 1.99 9 8 
I I P 0.78 9 8 — 

6-25 

C O N T R A C T S A W A R D E D 

LOS A N G E L E S . CALIF.—Contracts awarded, as follows, by Shell Oil Co.. 
1008 W. 6th St.. Los Angeles, for seamless steel and welded steel 
pipe for a new 304-mlle pipeline: (1) To Columbia Steel Co., 2087 
E . Slauson Ave., Los Angeles; and to Republic Steel Corp., 601 
W. 5th St., Los Angeles; and to Jones & Laughlln Steel Corp.. 727" 
W. 7th St., Los Angeles, for various amounts seamless steel pipe. 

When xcritinp to above advertisers, please mention Western Construction News 
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R O P E - R E E V E • P O W E R - W H E E L • L E V E R - A R M 

B U C K E T S 
Below: Lever-arrr' Bucj£ Center- Power-^ee» B k e t 

Right: Rope-rê e o 

a type and size to fit every need . . . capacities 
1/2 to 15 y a r d s . . . and a catalog which tells 
the jobs for which each bucket is best fitted. 

B E VIS MACHINERY CO. 
364'J Siuitu l ' t Ave.. JUm Angele* 

H. G. P U R C E L L 
Colmnn Bldg., Scuttle 

G A R F I E L D £ COMPANY 
Hearst Bldg., San Fruncittco = INDUSTRIAL BROWNHDIST 

~70iatdo~Z/ou/00k form a 
TRUCK SHOVEL A 

Performance 
Convertibility 
Dependability 
Economy 
Stamina 
Speed 

W R I T E F O R 
BULLETI 

i 

model I'^^^^z^ t 

micHiGAn / 
miCHIGf l lTfOUJCR $HOV€LC» B € l 1 T 0 n H A R B O R , 

m K H i G f l n , u . s . f i 
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P U R C H A S E P O I N T S 
L A Y N E & B O W L E R M i d * £V£/VPJ 

demand. 

m 
IN O W N E R RECOMMENDATIONS • IN ENGINEERING REFINE­
MENTS • IN O P E R A T I N G AND MAINTENANCE E C O N O M Y • 

IN DEPENDABILITY AND L O N G LIFE 

Loyne & Bowler Field Men are located in Bakersfieid, 223 East Eighteenth Street; 
Fresno, 1338 H Street; San Jose, 468 West Santa Clara Street. • Ask tor Literature 

L A Y N E & B O W L E R C O R P . 
900 Santa Fa Avsnua • Lo« Angala i , California 

W O R L D ' S L A R G E S T f j j ' W A T E R D E V E L O P E R S 

Western - Made Cast 
S i z e s 1 1 / 4 t h r u 12 

- - - i n c h e s 

C A S T I R O N 
P I P E C O . 

B I R M I N G H A M 
A L A B A M A 

P A C I F I C 
S T A T E S 

C A S T I R O M 
P I P E C O . 

P R O V O . U T A H 
8AN FRANCISCO LOS ANGELES 

116 New Montgomery Street 
PORTLAND, ORE. 

606 Spalding nulldlng 
DENVER SALT LAKE CITY 

1921 Blake Street 149 W. 2nd South Street 

(2) To A. O. Smith Corp.. 152 S. Arden Blvd., Los Angeles, and to 
Republic Steel Corp.. 601 W. 5th St., Los Angeles, for electric welded 
steel pipe. Total tonnage of above awards Is approximately 25,000 
tons. 6-4 

LOS ANGELES, CALIF.—Contract awarded to Llndgren A Swlnerton, Inc.. 
625 Standard Oil Bldg., San Francisco (price not stated) by Shell 
Oil Co., 1008 W. 6th St., Los Angeles, for trenching, backfilling and 
welding 304 ml. of oil pipeline as follows: 90 mi. 8-in. and 10-ln. line 
betw. Bakersfleld and Callola; 180 mi. 10-ln. line betw. Caliola and 
Martinez; 44 mi. 6-ln. and 8-in. gathering lines. 6-26 

SAN FRANCISCO, CALIF.—To Bechtel-Kaiser Co.. 155 Sansome St.. San 
Francisco, by Standard Oil Co., 225 Bush St.. San Francisco, for 
taking up and reclaiming 170 miles of 8-in. pipeline (part of Bakers-
field-Richmond line.) 6-1 

M i s c e l l a n e o u s . 
WORK CONTEMPLATED 

SAN FRANCISCO. CALIF.—Plans and specifications have been completed 
by Consulting Engineer, Strauss & Paine, Inc., Room 1016, 111 
Sutter Street, San Francisco, and call for bids will be issued In 
July, to be opened in August, by Golden Gate Bridge and Highway 
District, 111 Sutter Street, San Francisco, for constructing the Toll 
Terminal structure, to be one-story, reinforced concrete, about 400 
ft. long. Estimated cost $300,009. 6-16 

WOODLAND, CALIF.—Bids have been received by Spreckels Sugar Co., 
care of C. J . Moroney, manager, 2 Pine St., San Francisco, for 
construction of roadway grading, tracks and rail connections, etc., in 
connection with construction of a sugar refinery to be located 2 
ml. northeast of Woodland. Bids on the two- and three-story re­
inforced concrete refinery building and the 96x61 ft. office building; 
and concrete wood-lined bins, 40-ft. diameter, 100-ft. high, will be 
asked, about August 1, to be opened later. Total estimated cost 
$2,000,000. 6-2 

RENO, NEVADA—Bond election will be held August 18 by Reno, Nevada, 
to vote $75,000 in bonds to finance construction of the Idlewlld Park 
swimming pool. 6-10 

CALLS FOR BIDS 
PHOENIX, ARIZ.—Bids to 10 a. m., August 4 by City Manager, Phoenix, 

Ariz., for const. Club House and related Improvements In Dorrls-
Norton Park. 6-24 

CONTRACTS AWARDED 
LOS ANGELES, CALIF.—To B. K. Stoneman, 130 E . 81st St., Los An­

geles. $52,000, by Regents of the University of California at Los 
Angeles, for heating and ventilating of the Administration Bldg. 6-12 

LOS ANGELES. CALIF.—To Loverlch A Konjevod, 5303 N. Hartwlck 
St., L . A., $60,619, to Purchasing Agent, Dept. Water ft Power, 
L . A., for cone, wall, fence, paving and mlscell. items of work at the 
Hollywood Reservoir. 6-5 

SAN FRANCISCO, CALIF.—To Alta Electrical ft Mechanical Co.. 467 
O'Farrell St., San Francisco, at $100,000 additional, by Golden Gate 
Bridge and Highway District, 111 Sutter St., San Francisco, for 
additional electrical work on the Golden Gate Bridge, consisting of 
installing sodium vapor lights and constructing a sub-station. 6-16 

QUARRY HEIGHTS, C. Z.—To Morey ft Luttrell, Cristobal, C. Z.. $282,350. 
by Dept. Quartermaster, Panama Canal, Quarry Heights, C. Z., for 
constructing two barracks (140 to 150 men each) Including roads 
and paving; curbs and gutters; sidewalks, sanitary sewer system; 
storm drain system, water and fire systems at Fort Clayton. C. Z. 6-26 

PORTLAND, ORE.—To Acme Metal Works, 2223 W. Williams Ave.. 
Portland, Ore., $12,933, by U. S. Engineer Office, Portland, Oregon, for 
installing a complete ventilating system in Bonneville Powerhouse 
at Bonneville, Oregon, under Inv. No. 694-36-362. 6-29 

PORTLAND, ORE.—Award recommended to Collins Concrete ft Steel Pipe 
Co., Ft. of N. Alblna St., Portland, Ore., $46,580, by U. S. Engineer 
Office, Portland, Ore., for furnishing concrete stop logs, under Spec. 
694-36-388. 6-12 

PEARL HARBOR, T. H.—To Alta Electrical ft Mechanical Co.. 467 
O'Farrell St., San Francisco, $26,800, by Public Works Office. U. S. 
Navy Yard, Pearl Harbor, T. H., for const, an electric switching 
station (Central Power Plant) at the Navy Yard, Pearl Harbor, T. H-. 
under Spec. 8235. 6-23 

L U K E F I E L D , T. H.—To Moses Aklona, Honolulu, T. H., $66,950, by 
Public Works Officer, Pearl Harbor, T. H., for const, landing mat. 
aprons, etc., at Lukefleld, Hawaii. 6-30 

TROJAN 
T R O J A N E X P L O S I V E S 

F O R 

Dependability—Efficiency—Safety 
Do Not Cause Headaches . . . 

Do Not Require Thawing in Cold Weather 
Do Not Leak in Warm Weather 

T R O J A N P O W D E R C O M P A N Y 
YEON BUILDING 126 W. THIRD STREET, ROOM 516 620 MARKET STREET 

PORTLAND, OREGON LOS ANGELES, CALIF. SAN FRANCISCO, CALIF. 
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N O V © S L U D G E P U M P S 

Give the Right Answer 

r. 

City Engineers , Sanitary Engineers , and 
Consult ing Engineers arc f inding in the 
Novo Rol ler R i n g Sludge P u m p the right 
answer to their pumping problem. 

T h e City of O x n a r d , Cal i fornia , is among 
the many reporting trouble-free, economi­
cal operation from the Novo P u m p . (Photo­
graph to the left .) 

T h e roller r ing prin­
c i p l e e m p l o y e d h a s 
proven a sensational 
success on every instal­
lation. 

It is a clean installa­
t i o n , e c o n o m i c a l in 
operation, requires less 
horsepower, and valves 
last three times as long. 

Sales and 
Service by 

GarUtiKhoaHe Broo., Lob Anicelen; Hen-
drle & BolthafT Co. , Denver ; K r a t z & 
McClelland, Sun Franc i sco ; L u n d & Co., 
Sa l t L a k e C i t y ; Cramer Machinery Co. , 
Por t land; Mine Smelter & Equipment 
Co. . Phoenix; General Machinery Co. , 
Spokane) The Sawtooth Co. . Boise ; 
Wort ham Machinery Co. , Cheyenne; 
B . C . Equipment Co. , L t d . , Vancouver. 

N O V O E N G I N E C O M P A N Y 
2S(i Porter Street Lans ing , Mich . 

Elevated Steel Tanks Store W a t e r at Grav i ty Pressure 

Providing an unfailing supply of water for fire 
protection — for factory service — for water supply 

Pittsburgh-Des Moines elevated tanks are as near perfect as 
they can be made. They bear our guarantee—backed by 40 
years of experience as tank builders. They have safely endured 
storms and earthquakes. 

We offer several types of elevated tanks. The hemispherical 
bottom tank—as in the illustration to the left—is applicable 
for capacities up to 250,000 gallons. The hemi-ellipsoidal tank 
for capacities ranging from 250,000 to 1,000,000 gallons. The 
toroidal bottom tank for tanks from 1.000,000 gallons and 
over. 

For low head:*—tanks on vertical column towers, such as are 
used by railroads. 

We suggest that you write to our nearest office for more 
information—for estimates or for quotations. 

P 
92 

t a r c j . o i n e s 

921 Tuftle Street, Des Moines, Iowa 
NEW Y O R K 

627 RIALTO BUILDING, SAN FRANCISCO 
. I o w a 1225 Praetorian Building, Dallas, Texas 

PITTSBURGH CHICAGO 

IIBHKSHHSNH&GBnfiMHi 
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EQUIPMENT and MATERIALS SECTION 
T h i s is a directory of products made by manufacturers whose adver­
tisements appear in Western Construction News. I f you do not find 
what you want, write for further information to Western Construction 

News, 114 Sansomc Street, San Francisco , Cal i fornia . 

Acetylene 
A i r Reduction Sales Co. 
Ammonia , Anhydrous 
Bar re t t Co. . The 
Great Western Electro-Chemi­

ca l Co. 

Ammoniators 
Wallace ft T l e m a n Co. . I nc . 
Angledozers 
L e Tourneau, Inc . , R . G . 
Asphalt 
Asphal t Insti tute, The 
Associated Oil Co. 
General Petroleum Corp. of 

Ca l i fo rn ia 
Shell Oi l Company 
Union Oil Company 
Asphalt Paving Plants 
Foote Co. . I n c . . The 
Standard Steel Works 
Automotive Accessories 
Goodrich. B . F . Co.. The 

Backf i l lers 
Austin-Western Road M a ­

chinery Co. 
Buckeye Trac t ion Ditcher 

Co. 
Bucy rus -E r l e Company 
Caterpi l lar T rac to r Co. 
L i m a Locomotive W o r k s 
L i n k - B e l t Company 
Northwest Engineering Co. 
Thew Shovel Co. 
Universa l Crane Co. 

Batch Weighers 
Ful l e r Co. 
Standard Steel Works 
Batchers, Concrete 

Aggregates 
Western Pipe ft Steel Co. 
Batteries. Storage 
Goodrich. B . F . Co.. The 
Bearings. Boi ler 
Tlmken Roller Bear ing Co. , 

The 
Belting, Conveyor 
Goodrich Co. . B . F . 
Goodyear T i r e ft Rubber Co. 
Belt ing, Transmission 
Goodrich. B . F . Co. . The 
Pioneer Rubber Mills 
B i n Signals 
F u l l e r Co. 
Bins , Storage and 

Hopper 
Chain Belt Co. 
Chicago Bridge ft I ron Works 
Western Pipe ft Steel Co. 
Bits , Bock Dri l l ing 
B u c y r u s - E r l e Company 
Crucible Steel Co. 
T lmken Roller Bear ing Co. 
Blades, Grader and 

Scraper 
Adams . J . D . Co. 
Al l l s -Chalmers M f g . Co. 
Austin-Western Road M a ­

chinery Co. 
Caterpi l lar Trac to r Co. 
Gallon Iron Works ft M f g . 

Co. 
Blasting Caps , Electr ic 
Atlas Powder Co. 
Blasting Machines 
Atlas Powder Co. 
Blasting Supplies 
Apache Powder Co. 
A t l a s Powder Co. 
du Pont, E . L de Nemours 

ft Co. , I nc . 
H a l a f a x Explosives 
Hercules Powder Co. 
T r o j a n Powder Co. 
B r a k e L i n i n g 
Johns-Manvtlle Cor*. 
Bridges, Concrete 
Port land Cement Asociatlon 
Buckets, Excavat ing 
B u c y r u s - E r l e Co. 
E lec t r i c Steel Foundry Co. 
Indus t r ia l Brownholst Corp. 
Northwest Engineering Com­

pany 
Page Engineering Company 
Wel lman Engineering Co. 
Buckets , Automatic 
Page Engineering Company 
Buckets , Clamshel l 
Owen B u c k e t Co. 

Buckets , Dragline 
Page Engineering Company 
Buildings. Concrete 
Portland Cement Association 
Bulldozers 
American Trac to r Equipment 

Co. 
Austin-Western Road Ma­

chinery Co. 
Bucy rus -E r l e Company 
Caterpi l lar Trac to r Company 
L e Tourneau, R . G . , I n c . 

Cable, Highway Guard 
R a i l 

American Cable Co. . I nc . 
Broderick & Bascom Rope 

Co. 
Columbia Steel Co. 
Leschen, A . , ft Sons Rope 

Co. 
Cables. Power 
Roebling's John A . . Sons Co. 
Carbide 
A i r Reduction Sales Co. 
Casting*. Chemical 
U . S . Pipe ft Foundry Co. 
Castings, Electr ic Steel. 

Alloy or Manganese 
Steels 

American Manganese Steel 
Company 

Bethlehem Steel Corp. 
E lec t r i c Steel Foundry Co. 
United States Steel Corp. 
Ut i l i ty T r a i l e r M f g . Co. 
Castings, Special 
Cas t I r o n Pipe Research 

Association 

Caustic Soda 
Great Western Elec t ro-

Chemical Co. 
Cement, Portland 
Pacif ic Portland Cement Co. 
Port land Cement Assn . 
Cement Pumping 

Equipment 
Ful l e r Co. 
Cement, "24" H o u r 
Pacif ic Port land Cement Co. 
Cement, Waterproof 
Pac i f i c Port land Cement Co. 
Chemical Precipitation 

of Sewage 
Wallace ft T ie rnan Co., I nc . 
Chemicals 
American Potash ft Chemical 

Co. 
Bar re t t Co. . The 
Great Western Elec t ro-

Chemical Co. 
Chlorinators 
Wallace ft T ie rnan Co.. Inc . 
Chlorine 
Great Western Elec t ro-

Chemical Co. 
Hooker Electrochemical Co. 
Pennsy lvan ia Sa l t M f g . Co. 

Chutes, Concrete 
Ransome Concrete Machinery 

Company 
Clari f iers , Sewage 
Dorr Company, I n c . , The 
Clari f iers , Water 
D o r r Company, I n c . , The 
Clips . "Bluec lad" 
Roebling's, John A . , Sons Co. 
Coatings, P ipe 
B a r r e t t Co. . The 
General Pa in t Corp. 
Compressors, Air 
Caterpi l lar Trac to r Co. 
Chicago Pneumatic Tool Co. 
Gardner-Denver Co. 
Ingersol l -Rand Co. 
Novo Engine Co. 
Sul l ivan Machinery Co. 
Worthington Pump 4fc Ma­

chinery Corp. 

Compressors ( R o t a r y ) 
Ful le r Co. 
Control Equipment , p H 
Wallace ft T ie rnan Co. . I n c . 
Gnticrclc Plac ing 

Equipment 
Insley Manufactur ing Corp. 
(,<>nvevors. Belt 
Chain Belt Company 
Pioneer Gravel Equipment 

M f g . Co. 
Smith Engineering Works 
Stephens-Adamson Mfg . Co. 

CoiMcyors, Cement 
Ful l e r Co. 
Couplings, Hose 
Cleveland Rock D r i l l Co. , 

The 

Cranes Diesel Electr ic , 
Gas and Steam 

Austin-Western Road M a ­
chinery Co. 

Bucy rus -E r i e Company 
B y e r s Machine Co. 
Caterpi l lar T rac to r Co. 
Indus t r ia l Brownholst Corp. 
Insley Manufactur ing Corp. 
Koehring Co. 
L e Tourneau, R . G . , I nc . 
L i m a Locomotive Works , I nc . 
L i n k - B e l t Company 
Marlon S team Shovel Co. 
Northwest Engineer ing Co. 
Thew Shovel Company 
Universa l Crane Co. 

Crushers and Crushing 
Plants 

Austin-Western Road M a ­
chinery Company 

Caterpi l lar Trac to r Co. 
Pioneer Grave l Equipment 

M f g . Co. 
Culverts 
Aust in- Western Road M a ­

chinery Co. 
Ca l i fo rn i a Corrugated C u l ­

ver t Co. 
Cas t I ron Pipe Research 

Association 
Hardesty M f g . Co. 
Johns-Manvil le Corp. 
Pure Iron Culvert ft M f g . Co. 
Toncan Culver t Manufacter -

ers ' Association 
Washington Corrugated C u l ­

ver t Co. 
Western Pipe & Steel Co. 
Curing Compounds, 

Concrete 
Bar re t t Company. The 

Derricks and Derrick 
Fittings 

Clyde Sales Company 
LeTourneau, I n c . . R . G . 
Diggers, Clay 
Cleveland Rock D r i l l C o . . T h e 
Diggers, Pneumatic 
Cleveland Rock D r i l l Co. , The 
Worthington Pump ft M a ­

chinery Corp. 
Diggers, T r e n c h 
Cleveland Rock D r i l l Co. , The 
Dippers, Power Shovel 
American Manganese Steel 

Co. 

Dirt Haul ing E q u i p ­
ment 

Eucl id Road Machinery Co. 
Insley Manufac tur ing Corp. 
Koehring Company 
Ditchers 
Buckeye Tract ion Ditcher 

Company 
Northwest Engineering Co. 
Dragline Excavators 

and Draglines 
Hamlschfeger Corp. 
Koehring Company 
Northwest Engineering Co. 
Page Engineering Co. 

Drifters 
Cleveland Rock D r i l l Co . , The 
D r i l l Bits, Detachable 
Crucible Steel Co. 
Ingersol l -Rand Company 
Sul l ivan Machinery Co. 
T lmken Rol ler Bea r ing Co. 
Dri l l Rigs 
Cleveland Rock D r i l l Co. .The 

Dri l l s , Blast Hole 
B u c y r u s - E r l e Company 
Dril ls , Diamond 
Chicago Pneumatic Tool Co. 
Sul l ivan Machinery Co. 
Dril ls , H a m m e r 
Cleveland Rock D r i l l Co. . The 
Worthington Pump & Ma­

chinery Corp. 
Dri l l s , Rock 
Chicago Pneumatic Tool Co. 
Cleveland Rock D r i l l Co. , The 
Gardner-Denver Company 
Ingersol l-Rand Company 
Sul l ivan Machinery Company 
Worthington Pump ft Ma­

chinery Corp. 

Dril ls , Wagon 
Cleveland Rock D r i l l Co. , The 
Sul l ivan Machinery Co. 
Worthington Pump ft M a ­

chinery Corp. 

Dri l l s , Water W e l l 
B u c y r u s - E r l e Company 
Dumptors 
Koehring Company 
Dumptors and T r a i l -

Dumps 
Koehring Company 
Dynamite 
Apache Powder Company 
At las Powder Company 
du Pont, E . L de Nemours 

& Co., I nc . 
H a l a f a x Explos ives 
Hercules Powder Company 
T r o j a n Powder Company 

Electr ical Wires and 
Cables for a l l 
Purposes 

Roebling's. John A . . Sons Co. 

Elevat ing and Convey­
ing Equipment 

Austin-Western Road M a ­
chinery Company 

Fu l l e r Co. 
Indus t r i a l Brownholst Corp. 
L i n k - B e l t Company 
Smith Engineering Works 

Elevating Graders 
Caterpi l lar Trac to r Company 

Elevators, Belt 
Smi th Engineer ing Works 
Elevators, Contractors' 

Material 
Ransome Concrete Machinery 

Company 

Enamel s , Pipe L i n e 
Bar re t t Co. , The 

Engines , Diesel , Gaso­
line and Steam 

Case, J . L i Company 
Caterpi l lar T rac to r Co. 
Chicago Pneumatic Tool Co. 
General Motors T r u c k Co. 
Internat ional Harves te r Co. 
Northwest Engineering Co. 
Page Engineer ing Co. 
Worthington Pump & M a ­

chinery Co. 
Engines , Gasoline and 

Gas 
Novo Engine Co. 
Engines , T r u c k Re ­

placement 
Cummins Engine Company 

Equipment , Rebuil t 
(See Opportunity Section) 

Equipment for Rent 
(See Opportunity Section) 

Equipment , Used 
(See Opportunity Section) 

Excavat ing Machinery, 
Diesel , Gas and 
Electr ic 

Hamlschfeger Corp. 
Excavat ing Machines 
Page Engineering Company 
Excavators 
Caterp i l la r T rac to r Co. 
Euc l id Road Machinery Co. 
Koehr ing Company 
Excavators , Ditching 

and T r e n c h 
Aust in-Western Road M a ­

chinery Co. 
Buckeye Trac t ion Ditcher Co. 
B u c y r u s - E r i e Company 
B y e r s Machine Co. . The 
Indus t r ia l Brownholst Co. , 

T h e 
L i m a Locomotive Works , I n c . 
L i n k - B e l t Company 
Marion Steam Shovel Co. 
Michigan Power Shovel Co. 
Northwest Engineering Co. 
Thew Shovel Company 
Unive r sa l Crane Co. 
Excavators , Dragline 
Aust in-Western Road M a ­

chinery Co. 
Buckeye Trac t ion Ditcher Co. 
B u c y r u s - E r l e Company 
B y e r s Machine Co. , The 
Indus t r ia l BrownhoUt Corp. 
L i m a Locomotive Works 
L i n k - B e l t Company 
Marlon Steam Bhovel Co. 
Northwest Engineer ing Co. 
Novo Engine Co. 
Thew Shovel Co. 
Universa l Crane Co. 
Wellman Engineering Co. , 

The 
Explosives 
Apache Power Company, Inc . 
At las Powder Company 
du Pont, E . I . de Nemours 

& Co., I n c . 
H a l a f a x Explos ives Company 
Hercules Powder Company 
T r o j a n Powder Company 

Feeders, Aggregate 
Smi th Engineering Works 
Feeders, Chemical 
Wallace & Tiernan Co. , Inc . 
Feeders ( R o t a r y ) 
Ful l e r Co. 
Fence Posts 
United States Steel Corp. 
Fence , W i r e 
Wnlted States Steel Corp. 
F e r r i c Chloride 
Great Western Elec t ro-

Chemical Co. 
Fittings, Hose 
Cleveland Rock D r i l l Co., The 
Fittings, Pipe 
Crane Company 
Fittings and Accessories, 

W i r e Rope 
Roebling's, John A . , Sons Co. 
Flooring , Rubber T i l e 
Goodrich, B . F . Co. , The 
Flotation Reagents 
Great Western Electro-

Chemical Co. 
Flumes , Metal 
Cal i fo rn i a Corrugated C u l ­

ver t Co. 
Hardesty M f g . Co. 
Pure I ron Culver t 4 M f g . 

Co., The 
Toncan Culver t Manufac tur ­

ers ' Assn . 
Washington Corrugated C u l ­

ve r t Co. 
Western Pipe A Steel Co. 
F o rm s , Concrete 
Western Pipe & Steel Co. 

Galvanometers 
Atlas Powder Co. 
Gas Masks 
Wallace ft T ie rnan Co. , Inc . 
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Ransome Pioneers New Paving Method 

DUAL DRUM 

27-E Dual Drum Paver 

P A V I N G M I X E R S B U I L D I N G M I X E R S 

P N E U M A T I C P L A C E R S M A S T S T O W E R S 

C H U T E S B U C K E T S H O P P E R S 

C A R T S P N E U M A T I C G R O U T E R S 

One Ransome 27-E Dual Drum Paver 
used on job where three single drum 
2 7 - E Pavers were specified — and 
completed job forty-two days ahead 

of schedule. Write for free 
illustrated story. 

DUAL PROFITS 

R A N S O M E C O N C R E T E M A C H I N E R Y C O . Dunellen, New Jersey 

VerLj often 

R E G U L A T O R 

b e t w e e n P R O F I T a n d / Z ^ 
So why take a chance with just an ordinary regulator? 

T h e Airco-DB Two-Stage Reduction Oxygen und Acetylene Regulators 
assure you of better, faster, and more econoniieal welding. T h e elose, 
precise, dependable control of these regulators does away with tin-
need for constant readjusting, thereby enabling your welder to give 
his undivided attention to the actuail welding. 

A n d , once set, they maintain the delivery pressure from start to 
f inish, compensating automatically for drop in cylinder pressure. 
Yet . . . their cost is surprisingly reasonable. 

Detailed Information contained in an instructive booklet is available 
on request. Write for your copy and see why these regulators wilt 
nave you money. 

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

Western Offices and Plants 

P O R T L A N D SATS F R A N C I S C O 

S E A T T L E I .OS A N G E L E S 

A N A T I O N - W I D E W E L D I N G a n d C U T T I N G S U P P L Y S E R V I C E 

When writing to above advertisers, please mention Western Constitu tion Xeirs 
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G a H o l i n e 
Associated Oil Company 
General Petroleum Corp. of 

California 
8hell Oil Company 
Union Oil Co. of California 

Gates. Discharge 
F i l l e r Company 
Gates, Sluice 
Crane Company 
Ludlow Valve Mfg. Co., The 

Gauges 
8parl lng R. W. 
Generator Sets 
Harnlschfeger Corp. 
Novo Engine Co. 

Generators, Diesel , 
Electr ic 

Caterpillar Tractor Co. 
Fairbanks. Morse A Co. 
(Generators, Electr ic 
Fairbanks. Morse A Co. 
General Electric Co. 
Generators, Turbine 
Pelton Water Wheel Co. 
Governors, T u r b i n e 
Pelton Water Wheel Co. 
Graders , Lean ing Wheel , 

Motor Dr iven , 
Elevat ing 

Adams, J . D . . Company 
Graders, Road 
Allls-Chalmers Mfg. Co. 
Austin-Western Road Ma­

chinery Co. 
Caterpillar Tractor Co. 

Grapples , R o c k 
Owen Bucket Co. 
Gravel Plant Equipment 
Austin-Western Road Ma­

chinery Co. 
Chain Belt Company 
Dorr Company. Inc., The 
Link-Belt Company 
Northwest Engineering Co. 
Pioneer Gravel Equipment 

Mfg. Co. 
Smith Engineering Works 
G u a r d R a i l Cable 
Leschen, A . , A Sons Rope Co. 

H a r d Fac ing Materials 
Air Reduction Sales Company 
Hoists, Diesel , E lec tr ic , 

Gas and Hand Power 
Caterpillar Tractor Company 
Chain Belt Company 
Clyde Sales Co. 
Harnlschfeger Corp. 
Industrial Brownhoist Corp. 
Northwest Engineering Co. 
Novo Engine Co. 
Ramsey Machinery Co. 
Wellman Engineering Co. . 

The 
Hoppers, Steel 
Standard Steel Works 
Western Pipe A Steel Co. 
Hose, A ir , Steam, Water 

and Suction 
Cleveland Rock Drill Co.. The 
Goodrich. B. F . Co.. The 
Goodyear Tire A Rubber Co., 

Inc. 
Hvdrants 
Pacific States Cast Iron Pipe 

Company 
Hydrants. F i r e 
Ludlow Valve Mfg. Co., The 
Inspection Engineers 
Hunt Co. , Robt. W. 

Joints, Asphalt and 
Cork 

Johns-Manvllle Corp. 
Light ing Plants 
Harnlschfeger Corp. 
L i n e r Plates 
Western Pipe A Steel Co. 
l e a d e r s 
Bucyrus-Erle Co. 
Loaders , Ix>g 
Bucyrus-Erle Co. 
Loaders. Power, T r u c k 

and Wagon 
Austin-Western Road Ma­

chinery Co. 
Gallon Iron Works A Mfg. Co. 
Lubricants , Oils and 

Greases 
General Petroleum Corp. of 

California 
Shell Oil Company 
Union Oil Company of Calif . 

Lubricants , Wire Rope 
Leschen, A . , ft Sons Rope Co. 

L u m b e r , Creosoted 
Baxter, J . H . * Co. 

Lumber , Termite , Decay 
and Fire-Repel lant 

Baxter, J . H . ft Co. 
L u m b e r , Zinc-Chloride 

a n d / o r Chromated 
Zinc-Chloride Treated 

Baxter, J . H . ft Co. 
L y e 
Great Western Electro-

Chemical Co. 

Maintuiners, Road 
Adams. J . D. Company 
Caterpillar Tractor Co. 
Meters 
Crane Company 
National Meter Co. 
Neptune Meter Co. 
Sparling. R . W. 
Mixers, Rituminous 
Foote Company 
Koehrlng Company 
Mixers, Concrete 
Chain Belt Company 
Jaeger Machine Company 
Koehrlng Company 
Ransome Concrete Machinery 

Company 
Western Pipe Ac Steel Co. 

Mixers, Paving 
Chain Belt Company 
Foote Company 
Koehrlng Company 
Ransome Concrete Machinery 

Company 

Mixing Plants 
Chain Belt Company 
Koehrlng Company 
Ransome Concrete Machinery 

Company 

M i x e r s , T r a c k 
Chain Belt Company 
Motors, Electr ic 
Fairbanks. Morse ft Co. 
General Electric Co. 
Lincoln Electric Co. 

Motors, E lec tr ic , Squir­
re l Cage, Sl ip R i n g 

Harnlschfeger Corp. 

Mowers, Highway 
Case, J . I . Co. 

Mud-Jacks 
Koehrlng Company 

O i l , Diesel 
General Petroleum Corp. of 

California 
Shell Oil Co. 

O i l , F u e l 
General Petroleum Corp. of 

California 
Oi l s , T r u c k and Bus 
General Petroleum Corp. of 

California 

Oxygen 
Air Reduction Sales Co. 

Paint , Zone Marking 
General Paint Corp. 
Paints, L & S Portland 

Cement 
General Paint Corp. 
Paints, Protective 
Barrett Co., The 
General Paint Corp. 
Goodrich, B . F . Co., The 

Pavements, Concrete 
Portland Cement Assn. 

Pavers, Bituminous 
Retread 

Adams, J . D. Co. 
Foote Company 

Paving Rreakers 
Chicago Pneumatic Tool Co. 
Cleveland Rock Dril l Co., The 
Gardner-Denver Co. 
Ingarsoll-Rand Co. 
Novo Engine Co. 
Worthington Pump & Ma­

chinery Corp. 

Paving Mixers 
Chain Belt Company 
Koehrlng Co. 

Penstocks 
Chicago Bridge ft Iron Works 
Western Pipe ft Steel Co. 

Petroleum Products 
General Petroleum Corp. of 

California 

Pi le Drivers 
Bucyrus-Erie Co. 
Clyde Sales Co. 
Harnlschfeger Corp. 
Industrial Brownhoist Corp. 
Ingersoll-Rand Company 
L i m a Locomotive Works. Inc. 
Northwest Engineering Co. 

Pi l ing, Creosoted 
Baxter. J . H . . ft Co. 
Pipe, Asbestos Cement 
Johns-Manvllle Corp. 

P ipe , Cast I ron 
Crane Co. 
Pacific States Cast Iron Pipe 

Co. 
U . S. Pipe ft Foundry Co. 
Pipe, Cast I ron for 

Industr ial Purposes 
Cast Iron Pipe Research As­

sociation 
Pipe, Submarine 
U . S. Pipe ft Foundry Co. 

Pipe, Cement Lined 
Cast I ron 

U . S. Pipe ft Foundry Co. 
Pipe, Concrete 
American Concrete 4 Steel 

Pipe Co. 

Pipe Fittings and 
Accessories 

Pacific Pipe Company 
U . S. Pipe ft Foundry Co. 
Pipe, H u m e Centr i fugal 

Concrete 
American Concrete ft Steel 

Pipe Co. 

Pipe, Lock Joint Re ­
inforced Concrete 

American Concrete ft Steel 
Pipe Co. 

Pipe, Renta l for Con­
struction L ines 

Pacific Pipe Co. 

Pipe, Rubber L i n e d 
Goodrich, B . F . , Co. , The 

Pipe, Sewer and Storm 
Dra in 

American Concrete ft Steel 
Pipe Co. 

Pipe, Steel 
Crane Co. 
Pacific Pipe Co. 
United States Steel Corp. 
Western Pipe A Steel Co. 

Pipe, Steel Riveted and 
Welded 

Chicago Bridge ft Iron Works 
Western Pipe ft Steel Co. 

Pipe . Water 
Cast Iron Pipe Research As­

sociation 
Pipe. Welded Steel 
American Pipe ft Steel Corp. 
California Corrugated Cul­

vert Co. 
Crane Co. 
Hardesty Manufacturing Co. 
Pacific Pipe Co. 
Toncan Culvert Manufactur­

ers' Association 
Washington Corrugated Cul­

vert Co. 
Western Pipe ft Steel 
P lank . Asphalt Bridge 
Johns-Manville Corp. 
Powder 

(See Explosives) 

Power Control Units 
Le Tourneau, Inc. , R . G. 

Power I 'nits 
Cummins Engine Co. 
International Harvester Co. 
Novo Engine Co. 

Pressure Regulators 
Air Reduction Sales Co. 

Pumps 
Chain Belt Co. 
Fairbanks, Morse ft Co. 
Fuller Co. 
Ingersoll-Rand Co. 
Layne A Bowler Corp. 
Novo Engine Co. 
Belton Water Wheel Co. 
Worthington Pump A Ma­

chinery Co. 

P u m p s , Deep W e l l 
Pomona Pump Co. 
Pumps , Drainage 
Pomona Pump Co. 
Pumps , Dredging 
American Manganese Steel 

Company 

Pumps, Sump 
Chicago Pneumatic Ti>ol Co. 

Pumps , T u r b i n e 
Pomona Pump Co. 
Worthington Pump A Ma­

chinery Corp. 

Pumps. V a r u u m 
( R o t a r y ) 

Fuller Co. 

Re inforr ing , Steel B a r 
and Fabr ic , for 
Concrete 

United States Steel Corp. 

Reservoirs, Steel 
Plttsburgh-Des Moines Steel 

Co. 

Rheostats for Electr ic 
Blast ing 

Atlas Powder Co. 
Rippers 
Adams. J . D . Co. 
Roadbuilders 
Caterpillar Tractor Co. 
Road Machinery 
Adams. J . D. Co. 
Road Materials 
Barrett Company, The 

Road Oils 
Asphalt Institute, The 
Associated Oil Co. 
Union Oil Co. of California 

Rol lers , Compact ing 
American Tractor Equipment 

Company 

Rollers, Road 
Austin-Western Road Ma­

chinery Co. 
Gallon Iron Works A Mfg. Co. 

Roofings 
Barrett Co.. The 

Roofs , Bui l t -Up 
Johns-Manvllle Corp. 
Roofs, Cast I ron 
U. S. Pipe A Foundry Co. 
Rope , tyire 
American Cable Co., Inc. 
Broderlck A Bascom Rope 

Co. 
Leschen, A. , A Sons Rope Co. 
Roebllng'B. John A . . 8ons Co. 
Rubber Goods, 

Mechanical 
Goodyear Tire A Rubber Co. 
Pioneer Rubber Mills 

Scales 
Fairbanks. Morse A Co. 

Scales, Recording 
Wallace A Tlernan Co., Inc . 

Scales, Weight Pr int ing 
Fairbanks. Morse A Co. 

Scales, Wheelbarrow 
Fairbanks, Morse A Co. 

Scarif iers 
Adams, J . D. Co. 
American Tractor Equipment 

Co. 
Austin-Western Road Ma­

chinery Co. 
Caterpillar Tractor Co. 
Gallon Iron Works A Mfg. Co. 
Le Tourneau, R. G . . Inc. 

Scrapers 
Adams. J . D. Co. 
Austin-Western Road Ma­

chinery Co. 
Caterpillar Tractor Co. 
Le Tourneau, R. G . , Inc. 

Scrapers , Carrya l l 
Le Tourneau, R . O., Inc . 

Screens, Sand and 
Gravel 

Austin-Western Road Ma­
chinery Co. 

Dorr Co., Inc . , The 
McLanahan A Stone Corp. 

Mfg. Co. 
Pioneer Gravel Equipment 
Smith Engineering Works 
Screens, Sewage 
Dorr Co.. Inc . . The 

Second Hand E q u i p ­
ment 

(See Opportunity Section) 

Sectional Plate Pipe & 
Arches 

Toncan Culvert Manufactur­
ers' Association 

Sewage Disposal E q u i p ­
ment 

Dorr Co., Inc . , The 
Link-Belt Co. 
U . S. Pipe A Foundry Co. 
Wallace A Tlernan Co., Inc. 

S e w e r s 
Cast Iron Pipe Research As­

sociation 

Sharpeners, D r i l l 
Bucyrus-Erle Co. 
Gardner-Denver Co. 
Ingersoll-Rand Co. 
Worthington Pump A Ma­

chinery Co. 

Sheets, Corruguted 
Asbestos 

Johns-Manville Corp. 

Shovels, Power 
Austin-Western Road Ma­

chinery Co. 
Bucyrus-Erle Co. 
Caterpillar Tractor Co. 
Harnlschfeger Corp. 
Industrial Brownhoist Corp. 
Insley Manufacturing Corp. 
Koehrlng Co. 
L i m a Locomotive Works, Inc. 
Link-Belt Co. 
Marion Steam Shovel Co. 
Michigan Power Shovel Co. 
Northwest Engineering Co. 
St. Louis Power Shovel Co. 
Thew Shovel Co. 
Universal Crane Co. 

Shovels, T r u c k 
Michigan Power Shovel Co. 
Slings, W i r e Rope and 

Grommet 
Roebling's, John A., Sons Co. 
Smokestacks 
Chicago Bridge A Iron Works 
Snow Plows 
Caterpillar Tractor Co. 
Sockets, Cable 
Roebling's, John A. Sons Co. 
Standpipes 
Chicago Bridge A Iron Works 
Steel, Abrasion 

Resisting 
Crucible Steel Co. 
Electric Steel Foundry Co. 

Steel, Dr i l l 
Cleveland Rock Drill Co.. Ths 
United States Steel Corp. 

Steel, Re inforc ing 
United States Steel Corp. 
Steel, Sheet-Galvanixed 

Corrugated 
Toncan Culvert Manufactur­

ers' Assn. 
United States Steel Corp. 

Steel, Structural 
Bethlehem Steel Corp. 
Western Pipe A Steel Co. 

Steel, Tool 
Bethlehem Steel Corp. 

Steels. Paving Breaker 
Cleveland Rock Drill Co.. Ths 

Surfacers , Concrete 
Mall Tool Co. 

Swimming Pool Etiuip-
ment 

Wallace A Tlernan, Co., Inc. 

T a m p e r s , Backf i l l 
Cleveland Rock Dril l Co., The 

T a n k s , Elevated Steel 
Chicago Bridge A Iron Works 
Pittsburgh-Des Moines Steel 

Co. 

T a n k s , Metal 
Chicago Bridge A Iron Works 
Plttsburgh-Des Moines Steel 

Co. 
Western Pipe A Steel Co. 

T a n k s , O i l 

Chicago Bridge A Iron Works 

Telemeters 
Wallace A Tlernan Co., Inc. 
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Engineers, Designers and Welding Users 
A V O I D C O S T L Y M I S T A K E S 
Find the Right Answer to All Welding 

Problems in the New 

Procedure Handbook of Arc 
Welding Design and Practice 
586 Pages—Over 700 Illustrations, includ­
ing 143 Pages of Important New Data 
• Procedure Handbook Is the most valuable 
work of Its k ind ever published. Recognized 
eve rywhere as the au thor i ty on electric 
we ld ing . Used by prominent engineering 
schools and thousands of i ndus t r i a l plants 
i n the U . S. and foreign countries. 
N e w edition contains complete and accu­
rate data on all latest a rc we ld i ng applica­
t ions and design procedures — every th ing 
you need to know for most efficient use of 
• r e weld ing . Order your copy now I 

W E S T E R N C O N S T R I C T I O N N E W S 
114 SanHiimr Street Sun Francisco 

• This Nmw Handbook may save 
you thousands of dollars. 

ORDER YOUR COPY N O W 

POSTPAID 

• Printed on fine paper with senti-
ftexible binding of aintuiatvd 
leather. Hold etnbomacd; W§M0 Sx 9 
inch*: 

^^MfjUmmd at the 

BILTMORE HOTEL 
L O S A N G E L E S 

T w o Fascinating F e a t u r e s : 

BILTMORE B O W L 
D a n c i n g , D i n i n g , F loor S h o w , 
a n d R a d i o B r o a d c a s t n ight ly 
e x c e p t S u n d a y . 

The R E N D E Z V O U S 
D a y t i m e Dancing. . .Noon to Sfx 

C E N T R A L L Y 

L O C A T E D 

A D J A C E N T 

G A R A G E S 

S E N S I B L E R A T E S 
$ 0 5 0 O S I N G L E 
$ £ 0 0 
* 5 DOUBLE 

H U N T " 
Certificates 

of 
Inspection 

. . . a f f o r d 

d e f i n i t e 

p r o o f t h a t 

the W A T E R W O R K S E N G I N E E R 
has installed first-class pipe and appur-
icnances. 

FAILURES do occur, so why not forestall 
criticism and expense by having your Pipe, 
Hydrants, Fittings and Valves inspected and 
tested at the manufacturer's plant by a 
qualified, disinterested organization. 

R O B E R T W . H U N T C O M P A N Y 
1151 South Broadway Los Angelas 

Our Inspectors Available at the Industrial Centers 

Other Offices ut Sun P ranc l«co , Port land, Chicmco. New Y o r k . 
Pi t tsburgh, S t . I.e.nis, New Orleans, B i rmingham, Philadelphia 

M c L a n a h a n 

E q u i p m e n t 
Single and double roll and jaw crushers, hammer mil ls , super dry 

pans,—steel log washers and scrubbers, sand drags, revolving and 
vibrating screens, elevators, conveyors, dryers, j igs, hoists,—complotc 
portable, semi-portable and stationary crushing, screening and washing 
plants for different capacities of any materials. 

M c L a n a h a n & S t o n e C o r p o r a t i o n 
Continuously in Business Since 1835 

H o l l i d a y s b u r g . P e n n s y l v a n i a 

/oo STANDARD BUCKETS.. 

© w e r v J B u c t o e t s 
../DO SPEC/AL UN/TS 

We'll show you a bucket to handle any job, 
or design one and guarantee its performance. 

Type "D' 

OWEN BUCKET CO., LTD. 
2nd and Cornelia Streets 

B E R K E L E Y , C A L I F . 

A mouthful 
at every bite 

When writing to above advertisers, please mention Western Construction News 
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T e r r a cers 
Adams, J . D . , Co. 
Test ing Outfits, Chlor­

ine and p H 
Wallace & Tiernan Co. , I nc . 
T i r e s , D u m p T r u c k 
Goodrich Co.. B . F . 
Goodyear T i r e & Rubber Co. 
T i r e s , Road Machinery 
Goodyear T i re & Rubber Co. 
T i r e s , Wheelbarrow 
Goodrich Co. . B . F . 
Goodyear T i r e & Rubber Co. 
Tires and Tubes 
Goodrich Co., B . F . 
Goodyear T i r e & Rubber Co. 
Tools , Pneumatic 
Chicago Pneumatic Tool Co. 
Gardner-Denver Co. 
Ingersoll-Rand Co. 
Worthington Pump & Ma­

chinery Corp. 

Tractors , Diesel and 
Gasoline 

AUls-Chalmers M f g . Co. 
Case, J . I . , Co. 
Caterpi l lar Trac to r Co. 
Cleveland Trac to r Co. . The 
International Harvester Co. 
Reo Motor C a r Co. 
Trai lbui lders 
Caterp i l la r Trac to r Co. 
L e Tourneau, R . G . . Inc . 

Trail-Dumps 
| Koehring Co. 

Trai lers , Semi-Trai lers 
General Motors T r u c k Co. 
L e Tourneau, R . G . , I nc . 
S ix Wheels, Inc . 
Ut i l i ty T r a i l e r M f g . Co. 

Trai lers , Four-Wheel 
Six Wheels, I nc . 
Ut i l i ty T r a i l e r M f g . Co. 

Trailers, Heavy Duty 
Wellman Engineering Co. , 

The 

Tra i l er s , Six-Wheel 
Six Wheels, I nc . 
Ut i l i ty T ra i l e r M f g . Co. 

Trench ing Machines 
| Hamlschfeger Corp. 
I Northwest Engineering 

T r u c k Cranes and 
Clamshells 

Harnlschfeger Corp. 

T r u c k Cranes & Shovels 
Thew Shovel Co., The 
Universa l Crane Co. 

T r u c k s , Motor and 
D u m p 

General Motors T r u c k Co. 
International Harves ter Co. 
Reo Motor C a r Co. 

T r u c k s , T a n k 
Reo Motor C a r Co. 

T r u c k T h i r d Axles 
Uti l i ty T ra i l e r M f g . Co. 

Turbines 
Pellon Water Wheel Co. 

Turbines , Steam 
General E lec t r i c Co. 

Vacuum Pans 
U . S. Pipe & Foundry Co. 

Valves 
Crane Co. 
Paci f ic States Cast I ron Pipe 

Co. 

Valves, A i r 
Cleveland Rock D r i l l Co. , The 

Valves, Gas Control 
Wallace & Tiernan Co. , Inc . 

Valves. Gate 
Crane Co. 
Ludlow Va lve M f g . Co. . The 
Pelton Water Wheel Co. 

Valves, Rubber Lined 
Goodrich, B . F . Co. , The 

\ ihrators, Concrete 
Chicago Pneumatic Tool Co. 
Mall Tool Co. 

Wagons and Trai lers 
American T rac to r Equipment 

Co. 
Caterpi l lar T rac to r Co. 
L e Tourneau, R . G . , I nc . 

Washers, Sand and 
Gravel 

Smi th Engineering Works 

Waste, Industr ia l , 
Treatment 

Dorr Company. I n c . , The 

Wat€-r Purif icat ion 
Apparatus 

Wallace & Tie rnan Co. , I nc . 

Walter Treatment 
Equipment 

Dorr Company, Inc . , The 

Water Wheels 
Pelton Wate r Wheel Co. 

Water W o r k s E q u i p -
Ment 

Wallace & Tiernan Co. , I nc . 

Waterproofing 
Aquatlte Co. 

Welders, Gas and E l e c ­
tric Driven 

Harnlschfeger Corp. 

Welding and Cutting 
Equipment 

Adams, J . D . , Co. 
Caterpi l lar Trac to r Co. 
Lincoln E lec t r i c Co. , The 

Welding and Cutting 
Equipment , Gas 

A i r Reduction Sales Co. 
Welding Electrodes 
Harnlschfeger Corp. 
Welding Machines, 

Electr ic Arc 
A i r Reduction Sales Co. 
Welding Rods and W i r e 
Adams, J . D . , Co. 
A i r Reduction Sales Co. 
Amer ican Manganese Steel 

Co. 
General E l ec t r i c Co. 
Lincoln E lec t r i c Co., The 
Roebling's, John A . , Sons Co. 
Whirleys 
Clyde Sales Company 
Northwest Engineering Co. 
Caterp i l la r T rac to r Co. 
Northwest Englner lng Co. 

Winches 
Caterpi l lar T rac to r Co. 
L e Tourneau, R . G . , I nc . 

Xanthates 
Great Western E lec t ro -

Chemical Co. 

Just Published 
Revised 

3rd Edition 
American Sewerage Practice 

\ ithi trie III 

D I v S P O S A L 

Sewage 

DISPOSAL OF SEWAGE! 
by L E O N A R D M E T C A L F 

and H A R R I S O N P . E D D Y •• 
Revised by H A R R I S O N P . E D D Y 

892 pages, 6 x 9 , 227 illustrations, 156 tables, $7.00 

TH I S v o l u m e d e a l s w i t h t h e p r o b l e m s a n d m e t h o d s o f 
t r e a t i n g s e w a g e b e f o r e i t I s r e l e a s e d I n n a t u r a l w a t e r s . 
I t c o v e r s f u l l y t he c h a r a c t e r i s t i c s o f s e w a g e , t he 

c h a n g e s t h a t m a y be m a d e i n i t , t h e v a r i o u s p rocesses 
of t r e a t m e n t , a n d the d e s i g n a n d o p e r a t i o n o f a p p a r a t u s 
f o r a p p l y i n g t h e s e p roces se s . 

T h e t h o r o u g h rev i s i o n o f t h i s ed i t ion i n c l u d e s the a d d i ­
t ion o f 13 c h a p t e r s , c o v e r i n g s u c h top ics a s : 

—pollution and self-purif icat ion of na tura l waters 
—improvements In various types of tank* 
—development! In ehwnleal precipitation 
— f u l l details of activated-sludge process 
—util ization of sludge gas 
—separate disposal BRd treatment of Industrial wastes 
—data on construction and operating costs 

T h i s r e v i s i o n o f V o l u m e I I I h e i g h t e n s the v a l u e o f books 
l o n g r e c o g n i z e d a s s t a n d a r d by the bes t e n g i n e e r i n g 
o f f i ces . 

SEND THE COUPON TODAY! 

J L 

W E S T E R N C O N S T R U C T I O N N E W S , 
I I I SmiMimi' Street, Sun Franc isco , Cu l l f . 

Send me Metcalf and E d d y ' s "Disposa l of Sewerage," Volume XXL 
Enclosed Is my check for $7.00, which covers a l l mai l ing charges. 

Name ~ _ 
Address 

Ci ty and State 
Position _ „ 

M a k e L e a k y R e s e r v o i r s 

Permanently 
T i g h t 

'Ramsey 3-Speed All-Steel Hand Winch 
Capacity—5 tons, single Une. Weight—135 lb . 

Concrete waterproofing costs are 
cut because pioneering Is unneces­
sary wi th the 
A Q C A T I T K P R O C E S S 
I ' n lv iTsa l ly used the world over 

Send for Joint Specifications 
P I P E P R O T E C T I O N 

C O N C R E T E C O A T I N G 

AQUATITE C O M P A N Y Inc. North Hol lywood 
C a l i f o r n i a 

Western Distributors: 
Hun Franc isco 

E D W A R D R . B A C O N CO. 
F R E D E . B A R N E T T CO. 

EiAfl A n gel «ta 
G A R L I N G H O U S E B R O S . 

S M I T H - B O O T H - U S H E R CO. 
E l Paso 

F R A N C I S W A G N E R CO. 
Seattle—Spokane 

F E K N A I ( i l l T Y M C H Y . C O . 
Montana 

I I A I , I . - P E R R Y M C H Y . CO. 
Bafce. Idaho 

S A W T O O T H ( ( I M I ' A . W 
Denver. (lolo. 

WM• A . J E N K I N S 

Price $75. F . O . B . Portland 

Manufactured by 

R A M S E Y M A C H I N E R Y COMPANY 
1628 N . W . T U R K M A N S T R E E T P O R T L A N D . O R E G O N 

When writing to above advertisers, please mention Western Construction News 



OPPORTUNITY SECTION 
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M C C A F F R E Y B A R G A I N S 
B U L L E T I N N O . 127 

No. 6—1'/2 Yd. Northwest Shovel or Dragline 
No. 4—Northwest Shovel or Dragline 
No. 104—Northwest Shovel or Dragline 
No. 105—Northwest Shovel or Dragline 
'/ 2 Yd. Northwest Shovel or Crane 
700 P. & H. Shovel or Dragline (Diesel) 
I Yd. Osgood Shovel or Crane 
301 Koehring Shovel or Dragline 
I Yd. Model 60A Lorain Shovel (in Arizona) 
I Yd. K-l Link Belt Shovel (in Mexico) 
% Yd. P. & H. Shovel 
% Yd. Fordson Shovel 
•% Yd. Buckeye Crane 
'/2 Yd. Speeder Shovel or Crane 
5 Ton P. & H. Truck Crane 
5 Ton Orton Truck Crane 
75 Caterpillar Diesel with Bulldozer 
80 Cletrac Tractor with Bulldozer 
60 Caterpillar Tractor with or without Bulldozer 

30 Caterpillar Tractor with or without Bulldozer 
35 A. C . Tractor with Angledozer 
40 Cletrac Tractor with Angledozer 
McCaffrey Rock Ripper, 8,000 lbs. (Cable) 
LeTourneau—Rooter—Light or Heavy Type 
Killifer 6-Tooth Scarifier 
8 Ft. Atlas Wheel Scraper 
Vulcan and Plymouth Locomotives 
Barnes Triplex and Quadraplex Road Pumps 
75 H.P. Two-Drum Electric Hoist 
35 H.P. and 60 H.P. Power Units 
l / 2 Yd.—I Yd. and 11/2 Yd. Shovel Attachments 
8 Ft ._9 Ft. and 12 Ft. Road Graders 
110 Ft. Ingersoll-Rand Compressors on Skids 
110 Ft. Ingersoll-Rand Compressor on Wheels 
110 Ft. Sullivan Air Compressor on Truck 
Pile Driver Drop Hammer, 2,600 lbs. 
Barber Green Ditching Machine—8 Ft. 

THESE AND MANY OTHER BARGAINS . . . WIRE, WRITE OR C A L L FOR OUOTATIONS 

SHEEP FOOT TAMPERS—McCAFFREY SCARIFIERS AND BULLDOZERS—30 AND 60 CATERPILLARS 
DRAGLINE—ORANGE PEEL—CLAMSHELL BUCKETS—DIPPERS—BOOMS AND MANY OTHER BARGAINS 

M . R M c C A F F R E Y 1420 North Spring Street, Los Angeles, Calif. 
Telephone CApitol 11161 
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FOR SALE 

C o m p l e t e R o c k - C r u s h i n g P l a n t 

This plant was erected in January, 1935. It was specially designed 
for the economical daily production of approximately 2,000 tons of 
aggregate for the concrete lining of the aqueduct of the Metro­
politan Water District. The completion of the contract on May 1st, 
1936, now releases the plant for sale. 

Spec ia l B a r g a i n s 

( I n T u n n e l E q u i p m e n t I 
1 I—No. 3'/ 2 Buffalo Blower, 3-way outlet | 

for 24" pipe connections, direct con- f 
nected to 25 h.p. motor, 50 or 60 | 
cycle, 440 volt, 3 phase. 

1 5000 ft. of 22" and 24" Vent Pipe in 24-ft. I 
lengths. 

| I—1052 cu. ft. Worthington Air Com- I 
pressor, 18x11x14, short belt drive | 
and 150 h.p. motor. 

I I—800 cu. ft. Ingersoll-Rand Imperial 1 
type T-I0-B 18x11x16. with short | 
belt drive and 150 h.p. motor. 

| 13—No. 80 Worthington drifting drills, | 
I ' / |" chucks and hole spotters. 

| 5 tons of round hollow drill steel, | 
shanked and bitted. | 

1 I—Model 300W Pioneer Portable Gravel § 
Plant, with 15" x 36" initial crusher, | 
complete with conveyors and bins, § 
Excellent shape. 

| I—Jumbo Drill carriage. | 

| Miscellaneous lot of equipment and tools. | 

I THE DENVER METAL I 
| and MACHINERY C o . j 
I 130 Larimer St. Denver, Colo. f 

Representatives 
I HARRY C . COLLINS MACHINERY C O . \ 
i 1919 Santa Fe Ave. Los Angeles, Calif. f 

Phone TRinity 8751 
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When writing to above advertisers, please mention Western Construction News 

The crushing and screening unit, or 
"mil l ." consists of a 15" x 24" primary 
Jaw crusher and motor (or same; a 9" x 
36" secondary Jaw crusher aad motor for 
same; and a 8ymons horizontal vlbraUng 
screen, with Z'/s decks, 48" x 16' 0", with 
motor. A l l of above are mounted upon one 
substantial structural steel base, making a 
self-contained unit, supported by cancrete 
piers. 

The bin was purchased from the Butler 
Bin Go. I t is a three-unit bin, each unit 
with pyramid bottom. Two milts hold 173 
yards each. One unit is partitioned, one 
compartment holding 123 yards and the 
other holding: 48 yards. 

Conveyors consist of: one belt conveyor 
from raw material hopper to crusher; four 
belt conveyors from mill to bins; one con­
veyor under bin to delivering hopper; and 
some minor conveyors. 

('oniplete electric equipment, with all 
controls, and with a pole line about 1 mile 
long. 

Complete pit equipment. Including shov­
els, cranes, tractors with bulldozers, aad 
trucks. 

I'lunt produced about 400.000 tons. I t Is 
located om the A . T . & S . F . Ry . twa miles 
west of E a r p , Calif . Plant will be dis­
mantled about June 1st. 

T h e entire plant will be offered at a bargain price, "as is," at present location, 
if sold before dismantled. 

We Suggest Quick Action if Interested 

BROWN-BEVIS EQUIPMENT COMPANY 
4900 Santa F e Avenue 

Telephone JEfferson 5221 
Los Angeles, Ca l i f . 
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U S E D E Q U I P M E N T 
Electric Driven Air Compressors 
Osgood U U H Powered Shovels 
30-ln. Gauge Electric locomotives 
60-ton Shay Geared locomotive 
Electric Driven Yarders 
Locomotive Steam Cranes 
Tank < ;irs 
Transformers 
Saw Mill Equipment 
Planing Mill Equipment 
Electric Trucks and Transfers 
Lumber Trucks and Buggies 
30-ln. Gauge Lumber Cars 
Electric Driven Hoists 
20 lb. Kail and Switches 
Csed Cast Iron and Steel Pipe 

s = 

Complete stock list on application 

1 PENSACOLA COMPANY | 
S U G A R P I N E L U M B E R COMPANY 

P I N E D A L E 1100 F O U R T H S T . | 
Fresno County. Cullf. Berkeley, Calif . 

| Phone Fresno 2-1715 Phone BErkeley 9420 f 
§ i 
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SALE of 
| Material and Equipment \ 
I T u n n e l Equipment (used) . . . C o m - § 
1 pressors . . . P u m p s . . . Dinkeys . . . f 
1 C a r s . . . Battery Locomot ives . . . Dri l ls | 
| . . . D r i l l Steel . . . Electr ic Motors, | 
| Wire , Switches, and Accessories. | 

T H E D R A V O 
I CONTRACTING COMPANY I 

OFFICIAL BIDb 

= Parris. California Phone Banning 3311 1 
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U S E D E Q U I P M E N T 
SALE or RENT 

I Air Compressors . . Locomotives . . Cranes . . Rollers : 
I . . Cement Gum . . Shovels . . Hoists . . Graders . . I 

Pile Hammers . . Derricks 

1 P . B . H A C K L E Y E Q U I P M E N T C O . 
I 628 Market St. , Km. 111". San Francisco = 

Phone: SUtter 0978 
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U N I T E D S T A T E S D E P A R T M E N T O F 
T H E I N T E R I O R 

Bureau of Reclamation 

Earthwork, Tunne l s , Cunal L i n i n g , 
Structures, Boise-Payette Project 

Washington, D . C , June 26, 1936. 
Sealed bids (Specifications No. 688) wi l l be re­

ceived at the office of the U . S. Bureau of Reclama­
tion, Ontario, Oregon, until 10 a. m., J u l y 27, 1936, 
and wil l at that hour be opened for furnishing labor 
and materials and performing a l l work for the con­
struction of earthwork, tunnels, canal lining, and 
structures. Black Canyon Canal, station 606+70 
to station 643+40 and station 719 + 70 to station 
742+45, Payette division, Boise project, Idaho. T h e 
work is located near Emmett , Idaho. T h e principal 
items of work and the estimated quantities in­
volved are as follows: 102,700 cubic yards of all 
classes of excavation for cana l ; 1,350 cubic yards of 
excavation for core banks; 6,000 station cubic yards 
of overhaul ; 1,140 cubic yards of all classes of 
excavation for structures; 33,330 cubic yards of ex­
cavation, all classes, for tunnels; 500 cubic yards of 
backfill ; 2,100 cubic yards of compacting canal em­
bankment ; 3,500 square yards of t r imming canal 
sections for concrete l in ing ; 7,220 cubic yards of 
concrete in tunnels; 907 cubic yards of concrete in 
structures; 320 cubic yards of concrete in canal l in­
i n g ; 2,400 cubic feet of pressure grout ing; 425 
square yards of dry-rock paving; placing 120,600 
pounds of reinforcement bars; furnishing and in­
stalling 452,800 pounds of permanent steel tunnel 
support.s; furnishing and erecting 258 M . ft. b. m. of 
permanent timbering in tunnels; furnishing and 
installing 137,000 pounds of steel tunnel liner 
plates; constructing 2,400 linear feet of (>-inch di­
ameter tunnel drains; drilling 1.200 linear feet of 
grout holes; and installing 1,300 pounds of gates 
and gate hoists. T h i s invitation for bids docs not 
cover the purchase of materials which are to be 
furnished by the Government. Materials to be 
furnished by the contractor and those furnished by 
the Government are described in the specifications 
which wi l l be part of the contract. B i d security in 
an amount not less than 10 per cent of the amount 
of the bid and performance bond not less than 50 per 
cent of the estimated aggregate payments to be made 
under the contract wi l l be required. Payment bond 
wil l be required in the sum of one-half of the total 
amount payable by the terms of the contract. T h e 
work shall be commenced within thirty (30) cal­
endar days after date of receipt of notice to proceed 
and shall l>e completed within four hundred (400) 
calendar days from the date of receipt of such notice. 
Liquidated damages for delay wi l l be fifty dollars 
($50) per day for each uncompleted schedule. No 

charge to prospective bidders for copies of the speci­
fications and drawings; to others $1.00, not return­
able. For particulars, address the Bureau of Recla­
mation, Ontario, Oregon; Denver, Colorado; or 
Washington, D . C . 

J O H N C . P A G E , 
Act ing Commsisioner. 
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For S A L E or R E N T 
Pneumatic-tired Motor Graders 
7-, 8-, 10- and 12-ft. Pull Graders 
Tandem and Three-wheel Road 

Rollers 
I 1934 "75" Caterpillar Diesel 

Tractor 
3 Allis-Chalmers Model "L" Tractor 
I Cletrac 80-60 Gas Tractor 
6 "60" Caterpillar Tractors 
10 "30" Caterpillar Tractors 
I "30" Caterpillar Tractor, Wide 

Tread 
I Allis-Chalmers Tractor Model "K" 

with Hydraulic Angledozer 
Several "15," "20" and 2-ton Cat­

erpillar Tractors 
Portable Air Compressors 
I Erie Gas-Air Shovel, Model GA-2, 

I yd. 

1 P & H Model 206 S^.yd. Shovel 
with 30-ft. Crane Boom and 
3^-yd. Clamshell Bucket 

2 Emsco I '/|-yd. Shovel Buckets 
only 

LeTourneau Bulldozers, Angledoz-
ers for Caterpillar and A C Trac­
tors. Also LeTourneau Scrapers 
and Power Units 

Hydraulic Pumps 

FIRST CLASS USED PARTS AND 
TRACKS 

for 
"30" and "60" Caterpillar Tractors 
"35" and Model " L " Allis-Chal­

mers Tractors 
Austin 2-cyl. and single-cyl. Road 

Rollers 

I CALIFORNIA TRACTOR & EQUIPMENT COMPANY I 
I 1247 S. Wilson Way Stockton, California | 

P H O N E S T O C K T O N 1 5 8 6 
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OFFICIAL BIDS 

U N I T E D S T A T E S D E P A R T M E N T O F 
T H E I N T E R I O R 

Bureau of Reclamation 

Construction of Overchutes, Inlets and 
Turnouts . Al l -American Cana l 

Washington, D . C , June 23, 1936. 
Sealed bids (Specifications No. 684) wi l l be re­

ceived at the office of the U . S. Bureau of Reclama­
tion, Federal Bui lding. Y u m a . Arizona, unti l 10 
a. m., mountain standard time, Ju ly 23, 1936, and 
wi l l at that hour be opened for furnishing labor and 
materials and performing a l l work for the construc­
tion of wash overchutes, drainage inlets, and turn­
outs. Al l -Amer ican Canal , station 308 to station 
1122, Al l -Amer ican Canal system. Boulder Canyon 
project, Arizona-California-Nevada. T h e work is lo­
cated from about 10 miles northeast to about 6 miles 
west of Y u m a , Arizona. The principal items of 
work and the estimated quantities involved arc as 
fo l lows: 210,000 cubic yards of excavation for 
cana l ; 71,650 cuhic yards of excavation for struc­
tures: 27,200 cubic yards of excavation for wash 
channels and dikes; 3,800 cubic yards of compact­
ing embankments: 23,400 cubic yards of compacted 
l in ing ; 31,150 cubic yards of backf i l l ; 11,795 cubic 
yards of concrete; 4,635 square yards of dry-rock 
paving; 8,950 cubic yards of r iprap; placing 2,132,-
000 pounds of reinforcement bars ; driving 591,800 
pounds of steel sheet p i l ing ; installing 1,880 linear 
feet of rubber seals and rubber toes; installing 
3,475 square feet of molded elastic joint material : 
erecting 4.0 M . ft. b.m. of timber rai l ings; install­
ing 6, 550 pounds of metal handrails; installing 
3,500 pounds of gates and gate hoists: and install­
ing 1.700 pounds of miscellaneous metalwork. T h i s 
invitation for bids does not cover the purchase of 
materials which are to be furnished by the Govern-
ment. Materials to be furnished by the contractor 
and those furnished by the Government are de­
scribed in the specifications which wi l l be part of 
the contract. B i d security in an amount not less 
than 10 per cent of the amount of the bid and 
performance bond not less than 50 per cent of the 
estimated aggregate payments to be made under 
the contract wi l l be required. Payment bond wil l 
lie required in the sum of one-half of the total 
amount payable by the terms of the contract. T h e 
work shall be commenced within thirty (30) cal­
endar days after date of receipt of notice to pro­
ceed and shall be completed within five hundred 
and twenty (520) calendar days from the date of 
icceipt of such notice. Liquidated damages for de­
lay w i l l be one hundred dollars ($100) per day for 
each uncompleted schedule. No charge to prospec­
tive bidders for copies of the specifications and 
drawings: to others. $3.50 nut returnable. F o r 
particulars, address the Bureau of Reclamation, 
Y u m a . A r i z o n a : Denver, Colorado; or Washing­
ton, D . C . 

J O H N G . P A G E . 
Ac t ing Commissioner. 

U N I T E D S T A T E S D E P A R T M E N T 
O F A G R I C U L T U R E 

Bureau of Publ ic Roads 

Grading; Placervi l le-Lake Tahoe National 
Forest Highway 

San Francisco, Cal ifornia , J u l y 1, 1936. 
Sealed bids wi l l be received at the office of the 

Bureau of Publ ic Roads, Federal Office Bui ld ing, 
C i v i c Center, San Francisco, California, unti l 2 : 0 0 
o'clock P . M . , J u l y 23, 1936, for performing a l l 
work for grading Section H of Route 32, the 
P lacerv i l le -Lake Tahoe National Forest Highway , 
Eldorado National Forest, Eldorado County, Ca l i ­
fornia. T h e length of the project _ to be constructed 
is 2.326 miles and the principal items of work are 
approximately as fol lows: 18 acres clear ing; 14 
acres cleanup clear ing; 156,500 cubic yards un­
classified excavation; 3,800 cubic yards unclassified 
excavation for structures; 843,000 station yards 
overhaul ; 2,000 cubic yard miles h a u l ; 2.305 miles 
finishing earth graded roads; 387 cubic yards con­
crete; 3,175 cubic yards cement rubble masonry; 
55,200 pounds reinforcing steel; 5,150 pounds struc­
tural steel; 1,616 lineal feet C . M . pipe; 50 cubic 
yards hand-laid rock embankment; 58 guide posts; 
58 culvert markers ; 6 right-of-way monuments. 
The minimum wage paid labor employed on this 
project shall be in accordance wi th the classified 
labor rates attached to the specifications, of which 
the minimum is $1.00 per hour for skilled labor, 
68 cents per hour for intermediate labor and 60 
cents per hour for unskilled labor. T h e attention 
of bidders is especially directed to the provisions 
covering the subletting and assignment of the 
contract. Where copies of plans and specifications 
are requested a deposit of $10 wil l be required to 
insure their return. I f these are not returned within 
15 days after opening of bids the deposit wi l l be 
forfeited to the Government. Checks should be 
certified and made payable to the Treasurer of the 
United States. Plans, specifications and proposals 
may be obtained at the office of the Bureau of 
Publ ic Roads, Federal Office Bui ld ing, C iv i c Cen­
ter, San Francisco, California. 

C . H . S W E E T S E R , 
Dis t r ic t Engineer. 

When writing to above advertiser*, please mention Western Construction News 



OPPORTUNITY SECTION 
POSITIONS AVAILABLE 

The Mexican Government has requirement for a 
number o( high grade Superintendents on the con­
struction of rock-fill, concrete, and earth dams. 
Salary will be such as necessary to obtain the serv­
ices of thoroughly competent and experienced men. 
An applicant should communicate with the Direc­
tor, Comision Nacional de Irrigacion, Balderas 94, 
Mexico City, stating in detail his qualifications and 
experience, the names and addresses of former em­
ployers, when he can report for duty if offered em­
ployment, and salary expected. 

POSITION WANTED 
S U P E R I N T E N D E N T — T w e n t y years in charge, 

all types of buildings, specialized in reinforced 
concrete construction. Carpenter by trade, first-
class references, any location. Address Box 195, 
Western Construction News, 114 Sansome Street, 
San Francisco, California. 
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FOR SALE 
N-l Cement Gun 

W . H . C O W E N 
§ 1114 Sutter Street San Francisco I 

Phone ORdwuy 0173 
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W E RENT and W E S E L L 

CONTRACTORS 
MACHINERY 
E X C H A N G E I N C . 
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I J u s t P u r c h a s e d ! 

Surplus Equipment of the Pat McGovern Estate, 
Long Island City, New York 

PROMPT SHIPMENT c a n m a d e S r o m e i t h e r N e w Y o r k 

1—30" x 12-ft Pntnam Heavy duty Quick Chanot 
Lathe. 

1—3-Drum Udgerwood Hoisting Engine with swing­
ing gear attachment, direct connected to 80-HP. 
General Electric hoist motor. 

1—65-ft. boom steel stilt leg Derrick with two-drum 
Lambert hoisting engine, direct connected to 40-
HP. General Electric slip-ring motor. 

1—77-ft. boom steel stilt leg Derrick with two-drum 
Lambert hoist direct connected to a 50-HP. 
General Electric slip-ring motor. 

11—Ingersoll-Rand Drill Sharpeners No. 34 and 
No. 50. 

or Denver . , stock in both locations. 

1—90-ft. boom steel guy derrick with rwo-drim 
Lambert hoist direct connected to 50-HP. Gen­
eral Electric slip-ring motor. 

30—5-ton General Electric storage battery locomo­
tives, type LSB, 2C5-C15, 36" gauge, all In 
11,000 serial numbers. 

8—30-KW. General Electric Generator sots for charg­
ing batteries, complete with panels and Sangamo 
meters. 

5—Ingersoll-Rand Jackhammers. 
7—Cameron sinking pumps Nos. HA and 9B. 

22—Chicago Pneumatic Drifting Drills Not. 5 and 6. 

Large assortment of new electrical parts. 

THE DENVER METAL AND MACHINERY CO. 
130 L A R I M E R S T R E E T D E N V E R , C O L O . 

Representatives 

Harry C . Coll ins Machinery Co. , 1919 Santa F e Avenue, Los Angeles, Ca l i f . 

Phone T R i n i t y 8 7 5 1 
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| M A R I N E E Q U I P M E N T | 
Sale or Rent 

i Pile Driver Barge, complete with Hoists. Boilers and 1 
I Hammer. 32' x 106'. Oil and Water Barge, 30' x I 
I 90'. 5 Flat Barges. 15 Anchors. Star Drill Rig. f 

Pumps. Clamshell Buckets, etc. 
| P. B . HA4-KI .KY E l i r i I ' M I i . N T <OMI\VNY 
I 625 Market Street, Room 1417. San Francisco = 

Phone SUtter 0978 
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FOR RENT OR SALE 
1 Portable Air Compressors | 

Concrete-Breakers 
W . H . C O W E N 

i i m Sutter Street Phone ORdwaj 0173 § 
S A N F R A N C I S C O 
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PROFESSIONAL DIRECTORY. 
N E W Y O R K M O N T R E A L V A N C O U V E R 

A M B U R S E N D A M C O . , I n c . 

Engineers 1 Contractors 

A L E X A N D E R B L D C , S A N F R A N C I S C O 

C L E V E L A N D D A V E N P O R T S A N A N T O N I O 

JOHN SCHUYLER BATES 
Consulting Engineer 

M U N I C I P A L A N D S A N I T A R Y E N G I N E E R I N G 
S T R U C T U R A L D E S I G N 

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

3 1 3 4 E T O N A V E N U E B E R K E L E Y , C A L I F . 

Burns-McDonnell-Smith 
Engineering Company 

C O N S U L T I N G 

E N G I N E E R S 

W a t e r S u p p l y . W a t e r w o r k s . S e w e r a g e 
a n d S e w a g e D i s p o s a l , P o w e r P l a n t s , 
V a l u a t i o n s a n d R a t e I n v e s t i g a t i o n s o f 

M u n i c i p a l U t i l i t i e s . 

K A N S A S C I T Y , M O . 

107 W E S T L I N W O O D B L V D . 

L O W C O S T I N S T A L L A T I O N S 

C A B L E W A Y S 
ANY CAPACITY 

D A M S \ N e w A N t > R t B u i L T 
BRIDGES 

PLANTS 6S Z-J ST - s*~ r » . - « . » c o 

HANDLES 

EXCAVATION 

CONCRETE 

Engineering Societies 
Employment Service 

For Employers of Chemists 

and Engineers 
5 7 P O S T S T R E E T . S A N F R A N C I S C O 

P H O N E S U T T E R 1 6 8 4 

Harold Farnsworth Gray 
Sewage Disposal 

Water Purification 
Mosquito Abatement 

Industrial Sanitation 
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 . 

Abbot A. Hanks, Inc. 
Engineers and Chemists 

C O N S U L T I N G — T E S T I N G — I N S P E C T I N G 
C O N C R E T E — S T E E L — M A T E R I A L S 

6 2 4 S A C R A M E N T O S T R E E T 
S A N F R A N C I S C O 

Robert W. Hunt Company 
251 Kearny Street, San Francisco 
Testing and Inspecting Engineers 

B u r e a u o f I n s p e c t i o n , T e s t s 
a n d C o n s u l t a t i o n 

Los A N C E L E S S E A T T L E P O R T L A N D 
And all large manufacturing centers 

E N G I N E E R I N G O F F I C E S O F 

Clyde C. Kennedy 
C L Y D E C . K E N N E D Y E D W A R D N . P R O U T T 

Consulting Engineers 

W A T E R S U P P L Y 
W A T E R P U R I F I C A T I O N 

S E W E R A G E , S E W A G E T R E A T ­
M E N T . I N D U S T R I A L W A S T E 
D I S P O S A L A N D G E N E R A L 

M U N I C I P A L I M P R O V E M E N T S 
Inspection and Laboratory 

Services 

S A N F R A N C I S C O 
C A L L B U I L D I N G 

E N G I N E E R I N G O F F I C E S 

J . B. Lippincott 
Consulting Engineers 

W A T E R S U P P L Y . . I R R I G A T I O N . . S E W A G E 
A N D S E W A G E D I S P O S A L 

V A L U A T I O N A N D R A T E I N V E S T I G A T I O N ! 
54 3 P e t r o l e u m S e c u r i t i e s B l d g . 

L o s A n g e l e s 

When writing to above advertisers, please mention Western Construction News 
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