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Pier and Towers for West Bay Suspension Spans ot 
San Francisco-Oakland Bay Bridge. Distance between 
Pier and Yerba Buena Island in background is nearly 
two miles. © by Gabr ie l Moulin 



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. 

f * i i I { G O L D E N 
B A T E 

TRUE PORTLAND 
CEMENT 

FOR SOUND CONSTRUCTION 

Ili'llliiliilliT 

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 P O R T L A N D C E M E N T C O . . please mention Western Construction tttw&$ 
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Nation's major 
dam* jobs! 

v > 

Fort Pec 

2::, 
Ave. 
Avo. 
riok 
ory 
Mini 
Noil 

N O R T H W E S T E N G I N E E R I N G C O . 

Tenth St-< ct. Snn F'ancisco, Cal i f . ; 3707 Santa Fe 
. U s Ang los. C a l f . : W. B. J O N E S . G20G S. E . 30th 
, Po tlnnJ. R E P R E S E N T A T I V E S — P a c i f i c Hoist & Der-
C-O.. 32^0 Elnok. 4th Ave. S . . Snnttle; Arnold Mnchin-

Co.. Inc.. 149 W. 2nd St . . S . . Salt Lnko C t y : Tho 
I & S r eltor Supply Co.. 1422 17th St.. Denver. Colo.: 

L . McGinni Co.. 753 E. Jackson St., Phoenix. Ariz. 

QMOVPLS NORTHWEST E N G I N E E R I N G C O m n m . ^ GASOLINE, 
CRANES The world's largest exclusive builders of gasoline, oil, diesel or electric DIESEL OR 

DRAGLINES, powered shovels, cranes, draglines, pullshovels and skimmers ELECTRIC 
P U S ^ u M M E V R S L S ' 1727 Steger Building, 28 E. Jackson Boulevard, Chicago, III., U. S. A . P O W E R E D 

BUILT IN A RANGE OF 10 SIZES, 1/2 YD. CAPACITY AND LARGER 



W E S T E R N C O N S T R U C T I O N N E W S J A N U A R Y , 1935 

Marion's Faith 
r. 

in the F re 
7 

< 

F O U R Y E A R S A G O 
the Power Shovel Industry faced the most serious period in nearly fifty years. The 

situation was universal in its effect » » not a single business, industry or individual 

escaped. 

To most industries this suggested retrenchment » » the curtailing of activities » 

the retarding of engineering development » the severing of long established associa­

tions » the complete abandonment of accepted plans and policies. 

fllarion faced this period courageously, for it meant the dawn of a new era. 

fllarion realized that to survive and maintain its leadership would require extra­

ordinary vision, the exercise of rare judgment, the building of better and more effi­

cient machines, and the application of sounder business principles than ever before. 

Thus, fllarion charted its course. 

The needs of the excavator industry were surveyed and fully determined » users of 

all sizes and types of machines were consulted » working problems were analyzed 

» » all for the purpose of maintaining fllarion's position as the creator and builder 

of power shovels recognized as the standard for the entire industry. 

New machines were designed, others were improved, some were abandoned 

» » the entire fllarion line was made complete and thoroughly modem. Every bit 

of energy and every facility within the fllarion organization » » whether engineer­

ing, manufacturing, testing, marketing or servicing » » were dedicated to the one 

idea of building and introducing the new and complete line of fllarion excavators. 

Now, after four years, the soundness and far-sightedness of this policy have been 

proven. Acceptance of this new line has been most generous. In every locality these 

new and improved fllarions have appeared. Naturally, fllarion is proud of this 

achievement and the dominant position it enjoys in all the basic industries and on 

all the large construction projects started during the past few years. 

Today, more than ever before, fllarion has greater faith in the future, greater faith 

in its products and its ability to serve, and greater faith in the opportunities that are 

offered to the users of excavating equipment. 

T H E M A R I O N S T E A M S H O V E L COMPANY 
M A R I O N , O H I O , U . S . A . 

When vriting to M a r i o n Steam S h o v e l Co. . please mention Western Construction Nevi 
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Maintaining Our Western Roads 
NE type of construction activity that has 
not hit the slump is highway maintenance. 

During the past period of reconstruction, 
there has been perhaps a tendency to overlook 
this work in the glitter of the projects running 
into millions of dollars that are being put under 
construction in every corner of our Western 
region. 

The equipment manufacturer has an advan­
tage in talking to the maintenance man, in that 
the same face is present year after year in more 
or less the same locality and office. Mainte­
nance work is administered either from the exec­
utive State office or the various district or 
county offices. In the very nature of the work 
and the permanency of location, these men be­
come a definite part of the community and are 
easily contacted. Another point is that main­
tenance men look to machinery manufacturers 
for improvements in equipment and materials, 
in contract in many instances, to the contractor 
who requests specialized machinery for his work. 

The magnitude of this market can be visual­
ized in the $20,000,000 which will be spent on 
maintenance of Western roads during 1935. 
This market, undoubtedly, will increase during 
the coming years since the trend in nearly every 
Western state is to include all highways in the 
State's system. 

Emphasis should be placed on the value of 
maintaining sales in this important field. West­
ern maintenance engineers and operators look 
to WESTERN CONSTRUCTION NEWS as the 
one publication giving them ideas on new ways 
and methods of carrying on their work. These 
are the men that manufacturers must reach; and 
they can be reached each month through this 
one publication. 

UIS < W I T H W H I C H I S C O N S O L I O A T C D 

UlCSTCRn HIGHUJAVS BUILDER 
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Transforms the T H U N D E R I N G H E R D into 
C O N T R O L L E D A C T I O N . . . 

E L E C T R I C B L A S T I N G converts the 
tremendous horsepower force of 
explosives into C O N T R O L L E D 

E N E R G Y 

Electric blasting insures unquestioned 
mastery of timing. Electric blasting makes 
possible the simultaneous firing of many 
charges. It permits testing of caps and 
circuits before, during and after loading. 

Electric blasting causes the explosive to 
detonate at its normal rate, thus permitting 
the selection of an explosive with just the 
right velocity. 
The consequence is that the user gets maximum yardage, 
favorable breakage or fragmentation, controlled back-
break, and a controlled throw of rock to place it where it 
is wanted—with a maximum of safety and economy. 
Let the Atlas representative show you how Atlas Electric 
Blasting provides the ultimate in control of blasting 
operations. 

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

Seatt le , W a s h . P o r t l a n d , Ore . 
Spokane, W a s h . 

Everything for Blasting 

S a n F r a n c i s C O , C a l i f o r n i a L o s Angeles , C a l i f . Sal t L a k e C i t y , U t a h 

Cable Address -Atpowco B u t t e , Mont . 
Wilmington, Del. 

A T L A S 
E X P L O S I V E S 

Other Offices: 

Al lcntown, P a . 
Boston, Mass . 
Denver, Colo. 
Houghton, M i c h . 
Jopl in , Mo. 
Kansas Ci ty , Mo. 
Knuxvil le , T c n n . 
Memphis , T c n n . 
New Orleans, L a . 

New York , N . Y . 
Philadelphia, P a . 
Picher, O k l a . 
Pittsburg, K a n s a I 
P i t tsburgh, P a . 
St . Louis , Mo. 
T a m a q u a , P a . 
Wilkes-Barre, P P 
Wilmington, Dei' 

When irritiitfi to A T L A S POWDER C O M P A N Y , please mention Western Construct ion Ncirs. 
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P r o f i t by the 
experience behind modern 

B ucyms-lirie shovels 
B i UCYRUS-ERIE experience covers the 

building, in ihe United States and Eng­
land, of over 15,000 excavators and cranes, and 
nearly 4,000 churn-type drills—far more than have 
been produced by any other manufacturer. These 
machines have been used in practically every coun­
try of the world, and under all manner of conditions 
have successfully met the tests of every kind of 
work. This tremendous volume of valuable experi­
ence is reflected in the practical convenience, the 
dependable performance, and the sustained high 
output which are characteristic of Bucyrus-Erie 
equipment. Because they are built to meet the most 
difficult conditions, to handle successfully the hard­
est kinds of work, they give you dependable and 
economical service on any job. Bucyrus-Erie 
Company, South Milwaukee, Wisconsin. 

S A N F R A N C I S C O O F F I C E : 9h9 Kolsom S t Tel . GArfleld M92 
C R O O K C O M P A N Y . 2900 Santa Fe A v e . Lou Angeles. Tel . KImhi l l 5137 

C L Y D E E Q U I P M E N T C O M P A N Y . 17th and Thurman Streets. Portland. Ore. 
Tel . RRoadway 0H85. 3410 First Avenue South. Seattle. Wash. Tel . M \ in 1235 

In 1882 the first shovel built 
by this organization laid the 
foundations of the reputation of 
B u e y m s - E r i e inuehines for .-•u*-
taincd, high-speed output. This 
fir»l niaehine went to work for 
the Toledo and Ohio Central 
Railway. Its reputation for high 
output and few delays led to the 
sale of many other machines, 
each of which upheld the repu­
tation. 

Modern Bucyrus -Er ic s , judged 
by modern standards, are just as 
outstanding in their ability to 
consistently produce big profit-
making outputs. 

1935 

. o \ D E P E N D , 

% \ ^ - \ A B , U T Y / ' ^ 

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 

•for 
L O W E R 
C O S T S 

H A N D L I N G E Q U I P M E N T 

When vriinn to C i v v r ' S r.um '"o.. pl»ain 
fio»i Wcxt.rrn Conntructio i .V r •« 
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P&H "Sure Feel" Power Clutch 

S p e e d s 
Dirt Moving 

S m o o t h s o u t 
Punishing Shocks 

Admittedly, it's difficult to control 9050 pounds through the clutch 
with one finger—without touching the foot brake. But these P & H ' s 
can do it with a clutch so highly sensitized. The operator "feels" 
the loads with only 1/10 the effort required by many other types 
of clutches. 

T h e motor does the heavy work of setting the P & H main clutches. 
I t means faster digging . . . it prevents motor stal l ing . . . avoids 
strain and cuts repair bills by saving frames, motor and drum shaf t ing 
and gearing from punishing shocks. 

Watch one of these P & H ' s perform. You' l l see what these Split 
Second Features mean in terms of extra yardage. 

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 . W I S . 

War/houses and Serv'ut Station! 
H A R N I S C H F E G E R S A L E S C O R P O R A T I O N . 82 Benin St . . San Francisco; R. M. Taylor. 
W E S T E R N L O G G E R S M A C H I N E R Y CO. . 302 S . W. Fourth Ave.. Portland. Ora. 

S E A T T L E D A L L A S LOS A N G E L E S 8AN F R A N C I S C O 

Auxiliary Clutch 
Engages Main Clutch 

The motor does the heavy work 
in operating the P€?H power 
clutch, relieving the operator of 
the tiresome manual labor that-
reduces his efficiency as the hours 
wear on. The PtfH operator en­
gages a small auxiliary clutch 
which in turn engages the main 
clutch. This requires a pull of 
only 4 ' /^ pounds as contrasted 
with ten times the physical effort 
required to operate many other 
types of clutches. 

Highly Sensitized 
The balancing of heavy loads 
in mid-air without touching the 
brake, demonstrates the manner 
in which the operator "feels" 
and handles the heaviest loads 
with perfect case. It enables 
him to run the machine at full 
capacity all day long without 
fatigue. Grade line can be held to 
close limits with maximum ease. 

Lowers 
Maintenance Costs 

The shock-absorbing construc­
tion of this type of clutch pre­
vents excessive strain and so re­
duces the cost of maintaining 
the shovel in continuous service. 
Consider, for example, the oper­
ator who strikes a 10,000 pound 
rock. Immediately he feels the 
jolt which would be transmitted 
to the front end, revolving 
frame, engine and drum mechan­
ism. In a split second he can 
release power to ward off what 
might otherwise develop into a 
very costly repair bill and ser­
vice lay-up. By cushioning these 
jolts, PfifH machines are setting 
unusual records for staying on 
the job under adverse conditions. 

The Sure Feel Power Clutch 
has but a few moving parts. Its 
simple design and ready accessi­
bility for lubrication and adjust­
ment keep it at maximum operat­
ing efficiency with minimum care. 

Also Used on Cranes 
Because of its advantage in hoist­
ing steel beams on construction 
jobs for quick and accurate 
placement, the Sure Feel Power 
Clutch is also used on all P5rH 
Split Second Cranes. 

^ Sure Feel Power 
Clutches 

2 # Self Starter 

3 • Power Dipper Tr ip 

£ ^ Super Smooth Swing 

5 . 

Clutches 

Rapid Reversing 
Crowd Planetaries 

£ # Full Vision Cabs 

PERFORMANCE 
SPEEDS UP YOUR PROFIT PACE 

umm wm 
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T I M K E N B I T S 
MODERNIZATION is the keynote of industrial progress. 

The power shovel of 20 years ago wouldn't have a 
chance alongside the efficient machines of today. But 
some contractors who wouldn't tolerate for a moment 
obsolete equipment of other types are still using re-forged 
steels to do their rock drilling. If you are one of them 
take a few minutes time out to consider the following 
advantages of Timken Bits. 

Timken Bits drill faster and farther because they are made 
of Timken fine-grained electric furnace steel scientifically 
heat-treated. They eliminate re-forging costs because they 
are removable. They reduce steel investment because the 
steel serves only as a holder for the bit and fewer steels 
are needed. 

Many contractors, in company with mine and quarry oper­
ators, have proved these Timken Bit advantages to their 
own satisfaction. It will pay you to try Timken Bits on 
your next job. 

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 

When writing to T I M K E N R O M . B R B E A R I N G C O . . please mention Western Construction News. 

http://Rom.br
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denotes a standard of fineness, the l I J ^ j S Copper Steel 

trade mark on Columbia Sheets is a symbol of excell­

ence...a guarantee of maximum resistance to corrosion. 

OĴ B Copper Steel Sheets do not rely entirely on 

their heavy coating of galvanizing to resist corrosion, 

but the copper added to the Steel, greatly fortifies 

their power to resist rust. 

COPPER STEEL G A L V A N I Z E D CULVERT SHEETS 
manufactured in C o l u m b i a ' s P a c i f i c C o a s t M i l l s , c o n f o r m to the a c c e p t e d S t a n d a r d 
s p e c i f i c a t i o n s a n d a r e w i d e l y u s e d b y f a b r i c a t o r s in a l l W e s t e r n S t a t e s . 

Forming galvanized corrugated sheets into 
culverts...the galvanized c o a t i o tightly ad­
heres to (he steel that C O L U M B I A sheets 
do not peel or chip in forming. 

72 inch Culvert of 10-gauge Columbia C o p ­
per S t e e l C u l v e r t S h e e t s , i n s t a l l e d near 
Concord, Contra Costa C o . , Calif . , replacing 
a dangerous bridge.During installation traffic 
was not interrupted. 

Pacific Coail Dlilrlbulori for 
AMERICAN BRIDGE CO. 
AMERICAN SHEET a TIN PLATE CO. 
AMERICAN STEEL » WIRE CO. 
CARNEGIE STEEL CO. 
ILLINOIS STEEL CO. 
L O R A I N STEEL C O . 
N A T I O N A L TUBE CO. 
TENNESSEE COAL, IRON a R R. CO. 

C O L U M B I A 
S T E E L C O M P A N Y 
SAN FRANCISCO • LOS ANGELES • PORTLAND. SEATTLE - SALT LAKE CITY 
MILLS AT SAN FRANCISCO. TORRANCE AND PITTSBURG. CALIFORNIA 

For Highway Construction 
Columbia also Supplies 

R E I N F O R C I N G B A R S 

T I E W I R E W I R E F A B R I C 

W I R E M E S H T - T R I • L O K 

W I R E F E N C E W I R E R O P E 

G U A R D R A I L C A B L E S 

When irritiitti to CourMl t lA KTKKI. C O . . ;-/<•««<• mention Western Construction Neirs. 
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K O E H R I N G 
I 

The New Koehring 801 Shovel 
— is convertible to crane or dragline — furnished with 
gasoline, diesel, oil or electric power—independent and 
positive, chain or cable crowd — sturdy, high strength 
welded shovel boom — Koehring hydraulically cush­
ioned clutch and the exclusive Koehring boom foot 
shock absorber... For more details and specifications— 

write for the new 801 bulletin. 

K O E H R I N G C O M P A N Y 
M I L W A U K E E Division of National Equipment Corporation 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 . , San Franc isco , C a l i f . - Los A n g e l e s , C a l i f . L. A . S N O W C O . , Seatt le - Spokane C R A M E R M A C H I N E R Y C O . . Port land 

When writing to K o K l l i i l M . C O M P A N Y , pleaxr mention Western Construction News 
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The Colonial Construction Co.. of Spokane. Washington, uses "Caterpillar" Diesel 
power in the construction of a new scenic highway in Rainier National Park. 

On a fuel cost of less than a dollar a day, Amador County does road maintenance 
work with this "Caterpillar" Diesel Tractor near Jackson. California. 

11 T H E ' C A T E R P I L L A R ' D I E S E L T R A C T O R H A S 
C U T O U R F U E L C O S T S 70% 
- S A Y S A C O U N T Y S U P E R V I S O R W H O S E R O A D W O R K 
W A S F O R M E R L Y D O N E W I T H A G A S O L I N E T R A C T O R . 
OTHER OWNERS, EVERYWHERE. REPORT SIMILAR SAVINGS 

" I T COSTS only half as much to fill the fuel tank, and a tankful lasts twice 
as long" —"Fuel for our tractor costs less than food for the driver"— 
"Our big 'Caterpillar' Diesel costs less for fuel than three smaller gaso­
line tractors" . . . these are terms in which owners express their delight 
over the economy of the "Caterpillar" Diesel. For their economy — plus 
rugged power, sure traction and faithful performance — "Caterpillar" 
Diesel Tractors have won a foremost place on today's earth-moving, 
contracting, road-building jobs. They can reduce your power costs. 
Caterpillar Tractor Co., Peoria. Illinois, U. S. A. 

A M E R I C A G O E S D I E S E L 
WKen mm* to C * ™ ™ T R A C T O R C O . . ^ase mentis Western Construetion N e w a 



( ? ) Lima Type 6 0 1 , 1 4 yard shovel work­

ing on a highway job in Ar i zona . 

( 2 ) Lima draglines everywhere are making 

new records for high yardages and low 

operating costs. 

(T) Lima Type 3 0 2 Crane handling timbers 

on a bridge job in O h i o . 

THE OHIO POWER SHOVEL CO. 
D I V I S I O N 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 

L I M A , O H I O , U. S. A. 
D I S T R I C T O F F I C E S : Smith-Booth-U-h-r Co.. 2001 Santa F« Ave.. Los Angeles. A . L. Young 
Machinery Co.. 26-28 Fremont St. . San Frnnclieo. Cal i f . H. J . Armstrong Co.. 2244 First Avenue 8.. 
Seattle. Wash. Western Steel & Equipment Corp.. 338 F i rs t Ave. S . W.. Portland. Oregon. General 
Machinery Co.. East 3500 Flook Riverside Avo.. Spokane. Wash. C. H. Jones Company, 134 Plorpont 
Avo.. Salt Lake City. Utah. 

3 ' 4 YARD TO 

1-2 
TO 

D / ? A G L INES 
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• 

M A R I N C O U N T Y , C A L I F O R N I A 
(Road District No. 3) 

Chooses Toncan Corrugated Culvert Pipe 
The installation illustrated above is near Mill Valley. The 

culvert is 72" in diameter, and of IVo. 8 gauge sheets 

W e s t e r n Pipe & Steel Co. of Ca l i forn ia 
SAN FRANCISCO 
FRESNO 

BLAW-KNOX 
& WESTERN 
PIPE CORP. 

TAFT 
BAKERSFIELD 

A ffiliatea Com ptmies 

LOS ANGELES 
PHOENIX 

HARDINGE-
W E S T E R N 
COMPANY 

IV'Jicn writing to the above advertisers please mention Western Construction Xrws. 
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to C*^ %JV\V I P (1 -

T H E T H E W S H O V E L C O . • L O R A I N , O H I O • T H E U N I V E R S A L C R A N E C O . 
1 H E T H E W S H O V E L C O . , 355 Fremont St. , San F r a n c i s c o - D i s t r i b u t o r s : T H E RIX C O M P A N Y . Los A n g e l e s ; H A L L PERRY M A C H I N E R Y C O . , Butte; | | E N A U G H 1 Y 
M A C H I N E R Y C O . Port land, Seatt le . Spokane; A S S O C I A T E D E Q U I P M E N T C O . . LTH. . San Franc isco . C a l i f . ; J . C . H A R V E Y , Santa Fe ; A M B L E R - R I T E R , Sa l t 

Lake C i t y ; H . W . M O O R E E Q U I P M E N T C O . , Denver. 

When writing to T H E W S H O V E L C O M P A N Y , please mention Western Construction News. 
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INTERNATIONAL 

AT 

^Jt take* a Truck Engine 
T O S T A N D 

A P A S S E N G E B car engine is called on to 
deliver from a fourth to a half of its full 
power most of the time. The average beat j -
dnt) T R U C K engine delivers from three-
fourths lo all of its power practically all of 
its working time. 

In terms of delivered energy the output 
of a T R U C K engine is perhaps four times as 
ureal per mile of travel. If the avenge car 
isdisjiosed of at 50,04)0 miles, hundreds of 
hard-working trucks should he entitled to 
retirement in a few months* time. .Nothing 
could he further from the minds of either 

the huilder or the owner of the good truck. 
Thousands of International Trucks have 
traveled upwards of two or three hundred 
thousand miles, every mile a T R U C K mile. 

The automobile tests many a line quality 
in an engine, but the T H I C K tests rugged 
strength also! For more than twenty years 
the builders of International Trucks have 
butt! T R U C K S O N L Y . Question any Inter­
national owner as to the result. 
I N T E R N A T I O N A L H A R V E S T E R C O M P A N Y 

O F A M E R I C A , I N C . 
60<> South (Vliehi<r(in Avenue, Chicago, Illinois 

Il lustration shows the 
N E W 4- to 5-ton Model 
C-60 . See the N E W 
I uternational* at nil 
International branches 
and dealers. Sized, Ms-ton 
to 10-ton. ChdflSU) prieet*, 
?.J(>0 up. f. o. b. factory. 

When icritinp to I N T E R N A T I O N A L H A H V E S T E K C O M P A N Y O F A M E K I C A , lAease mention Western Construction .\eie* 
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HANDLING THE 
CEMENT FOR 

W E S T E R N C O N S T R U C T I O N N E W S 17 

N O R R I S D A M 
voir j j ^ S ^ / - b i n mm 

;BW 3 K M L 

ROTARY VALVE 
FILLER-KINYOK 
PORTABLE PUMPJ 

^ TRUCK MffEt 

T10-MY VALV a t Coal Creek Siding. 

RtTAKT »ALK 
fe"TYPf "H FDUiR-RWYWI PUMP 

O K M T BIN 
At j f f l f i i n 

The new Type " H " Fuller-Kinyon Pump in the motit economical 
conveyor for transporting cement from hopper-bottom cars, track 
hopper* and storag-e bins. It will convey cement far beyond the 
practical limit* »f mechanical systems. It in reliable and the accessi­
bility of it* parts avoids delayinK the mixers. Tt iH directly driven by 
gas engine* or electric motors. 

Advantage has again been taken of the unique 
feature* of Fu l l e r -K inyon Pumps to design the 
eement handling plants at Norris Dam f o r eeon-
omy, speed and reliabili ty. At the unloading sta­
t ion, two portable Fu l l e r -K inyon P u m p unload 
box-ears and deliver the cement to a truck-loading 
bin . T h e present arrangement provides f o r the 
unloading of f o u r cars without t ransfer and when 
the demand f o r concrete increases, the p la t form 
and pipe-lines wi l l be lengthened to accommodate 
more cars. 

At the Dam, dump trucks discharge into a hop­
per over two stationary pumps of the type il lus­
trated, one of which is f o r stand-by service. T h e 
eement is conveyed either direct to the mix ing 
plant or elevated to a storage bin f r o m which it is 
spouted to the pump hopper fo r transfer to the 
plant. 

Fu l l e r -Kinyon Cement Pumps were selected f o r 
the World 's greatest dams, bridges, buildings and 
other concrete structures, as well as an impressive 
list of modest jobs. T h e reasons wi l l be apparent 
f r o m our f u l l y illustrated bulletin. Wr i t e f o r a 
copy. 

Fuller Compami 
Pacific Coait Rtpreientativt: 

W I L L I A M S. W E A V E R 
The improved portable Fuller-Kinyon Pump i* the only conveyor 

rapahle of unloading: box-cars and banre*. and conveying cement to 
the mixers from the floors of storage sheds. These feature*, together 
with the layout flexibility of the pipe-line system make it possible to 
meet the conditions of future jobs. 

1041 S. Olive St. 
PR. 0756 

Los Angeles 

742 Phelan Bldjr. 
GA. 6938 

San Francisco 
When writing to the above advertisers please mention Western Construction News. 
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C O M E S T H I S L E T T E R O F A P P R O V A L 
O N T H E " A C " O I L T R A C T O R 

i. wggfr*cowpa 
of 

t B 

Nr 
AUls 
Portlan 
Dear Sir: 

In tho S)/. _ nctov from the Br»*^-
~jrd. we wish to report ... minor repairs, we have found 

;hat we expected I t to do. 
This tractor «as used to 

Cr-jeK district. Our taethod Is grounu 
where we use a loader to load our trucks 
thl3 tractor has any thine beat for logging have ever seen. During the season I t worked on rst ground we believe that has ever been tractor loggea. 

—».ble to use another tractor on some of the ground that 

•»-0" on. 
—s around 11.96 per day, fuel eost-He experienced no i l f f l -'-n in the aotor. The - reason was 

'••If a 

on 

I 8*" -

l o r rou6n 

t °° e "" , Wis 

7 0 % ! 
Up and down 60 and / 
per cent slopes—this work 
demands an engine that is 
"always there". A second's 
delay may mean the oper­
ator's life. 

GROUND S K I D D I N G 
On overloads that pull a 
tractor down to the last 
pound . . . the A-C Oil 
engine's ability to hang on 
gets those big loads over 
the hump. 

R A D I A T O R D E E P 
If the "L-O" weighed any 
more it would be out of 
sight in this mud hole. 
Why carry dead weight up 
hill or in mud? 



i W' ^̂ ^̂ ^̂  —»'> 

S K I D ROADS 
Built for a week's or 
a month's use, skid 
roads must be con­
structed cheaply — 
and the "L-O" gives 
lowest final cost. 
Plenty of power 
here! mm 

H 
Logging service is without question the toughest of 
all tractor jobs. It takes that extra something which 
A-C tractors have to stand the punishment of work­
ing on rocky slopes, over trees, in continual dust, on 
big overloads. A-C's will give dependable perform­
ance on Y O U R job, too. 

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 . 

2533 Peralta Street, Oakland, Calif. S. 151 Madison, Spokane, Wash. 
208 S. E. Belmont, Portland, Ore. 602 First Avenue, Pocatello, Idaho 
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• RAMSAY COUNTY, MINN., 
SAVES MONEY with TONCAN 
IRON CORRUGATED P I P E . . . 
A n old wooden bridge in Ramsay County, Minn., 
had reached the end of its usefulness. I t was a ques­
tion when the road was improved of building a new 
bridge or installing a corrugated pipe to provide 
drainage. Estimates quickly proved that a 70 ' by 
84* Toncan I ron Corrugated Pipe, including the 
necessary fill material, could be installed at approxi­

mately one half the cost of a bridge that would 
span the ravine. Naturally, the corrugated pipe was 
chosen. 

The same thing is taking place on roads the 
country over. Corrugated pipe everywhere is dem­
onstrating its outstanding advantages of lower first 
cost and freedom from maintenance. 

T o n c a n I r o n Corruga ted P ipe par t i cu la r ly i s 
proving its ability to last longer. I t is made of an 
alloy of refined i ron, copper and molybdenum—an 
alloy possessing the maximum corrosion-resistance 
of any ferrous metal in its price class. 

A copy of the Toncan I ron Corrugated Pipe 
Handbook w i l l bring you a wealth of useful infor­
mation. Write today for a copy. 

TONCAN CULVERT MANUFACTURERS' ASSOCIATION 
R E P U B L I C S T E E L CORPORATION B U I L D I N G • YOUNGSTOWN, OHIO 

B E A L L P I P E & T A N K C O R P . , Portland, Ore . • T H O M P S O N M F G . C O . , 30th and Lar imer Sts., Denver, Colorado 
W M . E . N E W M A N & S O N S C O . , O g d e Q i Utah • W E S T E R N P I P E & S T E E L C O . , 444 Market St. San Francisco, Calif . 

BERGER METAL CULVERT CO. OF N. E., 307 Dorchester Ave.. Boston, Mass. • BLUEGRASS PIPE & CULVERT CO., 17th & Arbegust Ave., Louisville, 
Ky. . CANTON CULVERT CO.. Canton, Ohio • THE FIRMAN L. CARSWELL MFG. CO., Kansas City, Kansas • DOMINION METAL & CULVERT 
CORP., Roanoke, Virginia • EASTERN CULVERT CORP., 16th St. & Washington Ave., Philadelphia, Pa. • A. N. EATON, METAL PRODUCTS 
Omaha, Nebraska • A. N. EATON METAL PRODUCTS CO., Billings, Montana • EMPIRE STATE CULVERT CORP., Groton, New York • JENSEN 

BRIDGE &. SUPPLY CO., Sandusky, Michigan • H. V. JOHNSTON CULVERT CO., Minneapolis, Minn. • TRI-STATE CULVERT MFG. CO., 
Memphis, Tenn. • W Y A T T METAL & BOILER WORKS, Dallas, Texas 

Gentlemen: Please send me the T o n c a n Iron Corru­
gated Pipe Handbook. 

Sam* 
Address 

~j Engineer [_J Contractor M Road Official I am 

When writing to the above advertisers please mention Western Construction News. 
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My Graders 
never laid up 

Everybody knows that the upkeep ex­
pense of a power grader varies. This 

item in road maintenance is reduced to the 
minimum when your equipment is powered 
with a Case engine. Records of state highway 
departments, counties, towns and cities show 
substantial savings due to fewer repairs and 
delays. Many an operator has told us that his 
grader has never been laid up. 

We say this: There are more trouble-free 
maintenance miles in a Case-powered grader 
than in any other. That's because the big, 
husky valve-in-head Case power unit is built 
as durable and fool-proof as long experience 
and modern engineering permit, with over­
size bearings... full pressure lubrication, oil-
bath air cleaner, 100% sealed to resist sand 
and dust. Heavy construction throughout 
makes it well suited for hard road main 
tenance. 

During 1934, three times as many chose 
CASE POWER in road graders as in 1933. 
The low upkeep experienced by users had 
much to do with this decision. Case power 
is also available as engine units on skids or as 
complete tractors. 

S P E C I F Y C A S E P O W E R 
M o d e l " C I " 

F O R G R A D E R P A T R O L S W I T H 

6 to 10 ft . B L A D E S . 

M o d e l " L I " 
F O R L A R G E R G R A D E R S W I T H 

10 to 16 ft. B L A D E S . 

The Wodwi P O W E R fte<%otid <mdntmance 
J . E. CASE COMPANY, Oakland, Los Angeles, Salt Lake Cily, Portland, Spokane, Billings 

When writing to J . K C A S E C O M P A N Y , please mention Western Construction Nerve 
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80% 79% 

mi 
n p R U - L A Y Preformed Wire Rope was intro-

duced by the American Cable Company, 
Inc. , in 1924. For many years we had made a 
high grade non-preformed rope and we still make 
i t under brand name of "Crescent." I n fact, 
non-preformed was the only type made and sold 
by any manufacturer from the production of the 
first wire rope in 1846 to the year 1924 when the 
American Cable Company perfected and intro­
duced T r u - L a y Preformed. 

During 1924, the first introductory year of 
Preformed Wire Rope, " T r u - L a y " accounted for 

3.9 per cent of American Cable Company's entire 
sales volume. 

Once in actual service, " T r u - L a y " proved 
itself so far superior to the non-preformed type 
of wire rope that by 1925 i t commanded 19 per 
cent of the American Cable Company's volume. 
I n 1926, T r u - L a y jumped to 4 2 % of the total; 
then in 1927 to 52%; 1928—52%; 1929—58%; 
1930—76%; 1931—79%. Since then i t has been 
hovering around that high percentage. 

Gentlemen, those figures prove that " T r u - L a y 
Preformed" gives longer service. 

We will gladly send you either literature or a representative, without obligation 

A M E R I C A N C A B L E C O M P A N Y , I n c . 
San Francisco: 4 2 5 Second St. • Tacoma: 2312 East " E " St. 
Los Angeles: 841 Petroleum Securities Bldg. 

D I S T R I B U T O R S 
• Wilkes-Barre, Pa. 

CROOK COMPANY 
2900 Santa Fe Ave., Los Angeles. Calif. 
H A L L - P E R R Y M A C H I N E R Y CO. 
Butte, Montana 

E L E C T R I C S T E E L FOUNDRY CO. 
24th and York Sta., Portland. Oregon 
L . A. SNOW COMPANY 
Spokane, Washington 

E L E C T R I C S T E E L F O U N D R Y CO. 
2724 First Avenue So., Seattle, Wash. 
NATIONAL EQUIPMENT CO. 
Salt Lake City, Utah 

5* 

A C C O 

TRU-LAY i ^ | W ' Wire Rope 
* P R E F O R M I N G I S A P A T E N T E D M A N U F A C T U R I N G P R O C E S S A P P L I C A B L E T O A N Y T Y P E , G R A D E , C O N S T R U C T I O N AND L A Y O F W I R E R O P E 

When writing 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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Paying for 
dead horses ' 

n e v e r b u i l d s a g o o d h i g h w a y s y s t e m ! 

RO A D S that need constant, costly maintenance 
and reconstruction, keep the taxpayer always 

"''paying f o r dead horses." Y e a r after year h£g 
taxes are paid, yet there's not enough money fo r 
new highways, widening, grade separations and 
other permanent improvements. 

What a difference when each year's program in­
cludes new concrete highways! How they stand 
out in the midst of in fe r io r roads! I f there's any­
thing calculated to create and keep up public in­
terest in good roads, it 's this contrast of fine, en­
during concrete with makeshif t surfacing. Con­
crete i s the standard by which a l l roads are judged. 

As you get more concrete and less in fe r io r roads, 
annual maintenance costs are cut, releasing more 
and more funds f o r new roads, arterial streets, 
bridges and grade separations. 

A l l the needed data including proved formulae , 
sketches and details necessary in the design of 
concrete pavements as engineering structures are 
yours fo r the asking. Wri te nearest office. 

P O R T L A N D C E M E N T A S S O C I A T I O N 
Dept. 101 

364 Market Street, San Francisco, California 
816 W . Fifth Street. LOH Angelen. California 
903 Seaboard Hide-. Seattle. Washington 

First cost of concrete is less than 
that of any other pavement of 
equal load-carrying capacity. 

Only for concrete are basic en­
gineering data fully worked out 
to enable you to design pave­
ments at minimum cost to carry 

any anticipated load. 

The TEMPORARY 
TYPE HIGHWAY 
PROGRAM eventually 
ends in BURYING the 
annual roads-fund in 

maintenance costs. 

When writing to P O R T L A N D C E M E N T A S S N . . please mention Western Construction Neivs. 
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Wickwire Spencer Steel Company 
Purchases 25 TON PLYMOUTH 

Wickwire Spencer Steel Company's 
25 Ton Plymouth Locomotive is kept 
busy switching cars . . . handling 
incoming freight consisting of rods, 
coal and lumber . . . and outgoing 
freight consisting of wire and wire 
rope. 
Coal cars containing from 100,000 to 
160,000 lbs. are spotted on a tres­
tle at the end of a 600 ft. 3.3% 
grade . . . lumber cars are spotted 
the same way . . . and other cars car­
rying a net load of from 80,000 to 

120,000 lbs. of freight are carried 
up a 4% grade. 
Approximately 100,000 TONS of 
material are handled each year, most 
of which is hauled 1900 ft.—the full 
length of the yard. 
Where there's a switching problem 
to be done, you can count upon a 
Plymouth Locomotive to do it most 
economically. Cost of operation fig­
ures from hundreds of plants 
substantiate this statement. Free 
bulletins upon request. 

HARRY C . C O M INS A. H. COX & CO. , Inc. 
MACHINERY C O . 1757 First Ave. So. 

2146 E. 38th Street, Los Angeles Seattle 

LOGGERS & CONTRACTORS 
MACHINERY C O . 

211 S.E. Madison St., Portland 

GARFIELD S C O . 
Hearst Building 
San Francisco 

» G A S O L I N E 
G A S E L E C T R I C 

CONSTRUCTION 
EOUIPMENT C O . 

1118-24 Ide Avenue, Spokane 

» » D I E S E L » 
D I E S E L E L E C T R I C 

PLYMOUTH LOCOMOTIVE WORKS, PLYMOUTH, OHIO, U. S. A. 
When writing to P L Y M O U T H I^OCOMOTIVE W O K K S . please mention Western Construction News 
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E 
IUBLE 
MEY 

\ 

THE NEW TELSMITH PULSATOR 

THE NEW TELSMITH SUPER SCRUBBER 

SMITH ENGINEERING WORKS 

If you are in any way interested in the design, operation or manage­
ment of a mine, quarry or gravel plant, or in the selection of its equip­
ment, you will want this new book. 

Authoritatively written, it describes and illustrates the most modern 
equipment now available. Every machine is designed and built to 
give you faster production and lower up-keep . . . to enable you to 
meet today's conditions and operate at a profit. 

You'll want to know about Telsmith's latest engineering developments 
—the New Telsmith Pulsator and the New Telsmith Super Scrubber . . . 
latest improvements and new sizes of Telsmith crushers, plate feeders, 
gravity tanks, log washers, etc. 

And this book contains the first table ever published by any manu­
facturer for figuring the capacities of vibrating screens of any size, 
and with any number of decks—of Telsmith or any other make of 
vibrator operating on the eccentric principle. 

On every type of equipment . . . from crushers to bin gates . . . you'll 
find the book a dependable guide that will save you time, trouble 
and money. Sent without cost or obligation. Write for Bulletin E-30. 

California Equipment Co. 
Los Angeles, Calif. 

A. H. Cox & Co., Inc. 
Seattle, Washington 

Jenison Machinery Co. 
San Francisco, Calif. 

General Machinery Co. 
Spokane, Washington 

Gordon & Finkbeiner Co. 
Portland, Oregon 

Hall-Perry Machinery Co. 
Butte, Montana 

T E L S M I T H 4010 N. Holton St., Milwaukee, Wis. 

When writing to the above advertisers please mention Western Construction News. 
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i h i i Hnrion jlat-hot-
lam storage tank has a 
rapacity of 300,060 
gak\ It serves a com­
plete distribution sys­
tem at a I . S. t eterans' 
Hospital, consisting of 
180 buildings, housing 
0500 men. 

m 
TWO 

T y p e s of 
G R A V I T Y 

WATER SUPPLY 
A flat - bottom tank 
located nn a nnturnl 
,-levation p r o v i d e s 
gravity water pres­
ort' . 

When the surface is 
flat, gravity pressure 
is obtained by install­
ing elevated tanks 

Unique Water Supply 
for Veterans Hospital 

No pump.- are needed in the new water system al the I . S. \ et­
erans Hospital at W. Los Angeles, Ca l i fo rn ia . T h e flat bottom stor­
age tank which supplies the water is filled f r o m the adjacent Los 
fcngdee aqueduct, carrying a pressure of 180-lb. at this point. 

T h e water flows to buildings fo r f i re protection, general serv­
ice, spr inkl ing ami irrigation is by gravity because the iank is Va­
cated on a h i l l approximately 150 f t . above the average level of tin-
ground. 

Our nearest office wi l l gladly give you f u l l information for 
estimating on any type of water supply to meet your conditions— 
municipal , industrial or institutional. 

CHICAGO BRIDGE & IRON WORKS 
San Krancisco 1013 Rialto Hldg. 

Los Angeles 1444 Wm. Fox Hldg. 
Houston 2919 Main Street 
Tulsa Thompson Hldg. 
New York 165 Broadway 

Chicago Old Colony Bldg. 
Detroit LaFayette Bldg. 
Birmingham 1500 North Fiftieth Street 
i'loveland Rockefeller Bldg. 

Plants at B I R M I N G H A M , C H I C A G O and 
G R E E N V I L L E . PA. 

When writing to the above advertisers please mention Western Construction News. 



J a n u a r y , 1935 W E S T E R N C O N S T R U C T I O N N E W S 27 

AM 8& % r̂ F ,- - - N . Va ISP* # JfflkWtr » •"> \ 

I I 

'7/ie On/y Sofe Wafer is a Sterilized Water 

" W A T C H THE 
WHEELS G O ' R O U N D " 

Watching the wheels go 'round used 
to be a fascinating boyhood pastime. 
For most of us it's now an obligation and 
any sign that the wheels are not turning 
steadily means "get busy." 

It's easy to "watch the wheels go 
'round" in W&T Vacuum Chlorinators be­
cause the working parts are under the 
glass bell jar, always in plain sight. Don't 
play "hide and seek" with trouble—know 
what's happening by installing W&T Vis­
ible Control Vacuum Chlorinators on 
your plant. 

Technical Publication No. 38—a copy 
free—tells all about them. 

W A L L A C E & T I E R N A N CO. , inc. 
Manufacturers o f Chlorine and Ammonia Control Apparatus 

N E W A R K , N E W J E R S E Y B r a n c h e s in Pr inc ipa l Cit ies 
Main Factory — Bellevi l le , N . J . 

When irritina to W A L L A C E & T I K K N A N C O . , please mention Western Construction News. 
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Time . . . the supreme tester. Time . . . the supreme judge . . . unhurried, unprejudiced in 
collecting the evidence . . . just in his conclusions . . . devastating in his final verdict where man-
created objects cannot resist his never-ceasing, ever-changing, searching tests. 

What equipment in the water works field, 
during the past 30 or 40 years, fias NOT been 
rendered obsolete and its value destroyed by 
Time . . . except Trident and Lambert Water 
Meters! 

Neptune Meter Co. (Thomson Meter Corp.) 50 W. 50th St., N . Y . C. . . . Neptune National Meters Ltd., Toronto, Canada 

Let us tell you about Trident and Lambert 
IJSTERCHAISGEABIL1TY . . . what it means, 
in keeping the same Water Meters you buy 
ISOW profitably efficient, continuously new 
and modern for long years to come. 

P I O N E E R S I N M E T E R P R O G R E S S — Y E S T E R D A Y — T O D A Y — T O M O R R O W 

When writing to N I P T U N E M B T B R Co., -please mention Western Construction News. 
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Water Prolongs 

M Reasons 
M Why Federal 

M Tanks are Most 
.^•Economical to buy 

J m More durable—Have a 
life of 30 to 40 years. 

2 . M(Ml practical regard-
lean of service require­

ment because of lowest first 
cost. 

3 . Superior in low upkeep 
cost — Require* no 

painting. 

4 Easy to transport— 
easy to handle—with­

out costly labor. 
5 . Insulation against heat 

and cold is uneqtiulcd 
—removes freezing hazard. 
Qm Keeps water s up pi i re­

fresh and cool in all 
weather. 
"7. Not affected by corro­

sion—for all purposes 
for which tanks arc i i s r d . 

The Life of 
This Tank 

There's one important difference between a 
Federal Wood Tank and that of any other con­
struction . . . that difference is economy. Economy 
. . . Not alone in first cost but in maintenance 
costs over a long period of years. 

In the first place, here is a type of storage 
tank that defies all of the elements. Nature gave 
this material its resistant qualities to withstand 
water, heat, cold, and time itself. A life of 30 
to 40 years is not exceptional for Federal Wood 
tanks, and during that time, maintenance costs 
practically nothing. 

Whereas metal tanks require painting—both 
outside and inside—at least once a year, a Fed­
eral tank needs painting only as often as its 
appearance needs improving. Think this over. 
Interpret it in terms of continuous service as 
well as cost. There are never service interrup­
tions—for there is no draining and refilling— 

Freezing weather is no obstacle to a Federal 
Tank. The cellular construction of the wood 
seals it against cold. Two inches of wood is equal 
to 20 inches of steel in insullation against cold. 
Likewise, in hot weather, the water is kept cool, 
fresh, and pallatable for drinking purposes. 
Then, after summing up all of the advantages 
just mentioned, consider the low first cost . . . 
the ease of installation, and the portability in 
case of location change. 

No matter what your liquid storage problem 
may be, consult with our engineering department. 
Expert counsel and advice are at your command 
whenever the occasion arises. Simply send your 
inquiry to: F E D E R A L P I P E & T A N K COM­
P A N Y , 5332 24th Avenue, N. W., Seattle, Wash­
ington. P. O. Box 5055, Ballard Station. Seattle, 
Washington. 

FEDERAL gggEKK TANKS 
When writing to the above advertisers please mention Western Construction News. 
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The Chart Tells 

The Story 

P I P E L I N E A P R E S S U R E 

P> O W E R interruption occurs. Three pumping units. 
delivering a total of 1350 g.p.m. against 1130 ft. head, 

cease to operate. The main line check valve must func­
tion immediately to prevent dangerous reverse rotation. 
Such an emergency, as in the case of Boulder City, pre­
cipitates a potential water hammer sufficient to break the 
discharge line were it not for a Pelton surge suppressor 
installed to relieve the excess pressure. 

The suppressor opens immediately by action of a com­
pressed spring as the line pressure drops, remaining 
open to relieve the returning surges, actually limiting 
line pressure to that of initial pumping pressure. When 
the water column has come to rest, the line pressure 
automatically recloses the surge suppressor, restoring 
normal conditions. 

Such performance typifies that of other Pelton pres­
sure control units for water works systems, including 
altitude valves, check valves, pressure regulators, auto­
matic gate valves, air valves, flap valves and throttle 
valves. All are described in our new bulletin No. 291. 
Copies mailed on request. 

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 
HYDRAULIC E N G I N E E R S 

120 Broadway, 2029 Nineteenth Street, Paschall Station, 
New York San Francisco Philadelphia 

Pacific Coast Reprvxentative for B A L D W I N - S o t ' T i l W A K K CORHMUMNOM 
and L A I I N K I I E N C I N K K I I I N O C O . , Philadelphia. Pa. 

When writ na to the above advertisers please mention Western Construction News. 
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New 75 \fears Ago 
Good as/tew" Today 

San Francisco laid this 
^ cast iron pipe in the days 

of the Pony Express. 

. H I S unretouched photograph 
shows at the bottom of the trench an 8-
inch cast i ron water ma in installed in San 
Francisco i n 1859 and s t i l l i n service. 
When this old pipe was uncovered in Jan­
uary 1932 fo r the inspection of Mayor 
Rossi and other city officials, i t had been 
i n continuous service for 7 3 years and 
was i n excellent condition. I t is a section 
of the first cast i ron water main laid in 
San Francisco. 

I n older cities of Europe and the United 
States, cast i ron mains s t i l l i n use, after 
serving 100 to 2 0 0 years and longer, were 
recently uncovered and inspected. AH 
were i n satisfactory condition for fur ther 
service. T h u s , evidence accumulates to 
prove that the useful l i fe of cast i ron pipe 
is more than a century. 

T h e reason for the long l i fe and low 
maintenance cost of cast i ron pipe is its 
effective resistance to rust. Cast i ron is 
the one ferrous metal for water and gas 
mains, and for sewer construction, that 
wi l l not disintegrate f rom rust. T h i s char-
acteristic makes cast i ron pipe the most 

Methods of evaluating bids 
rate the useful life of cast 

c7he 4- Economies 
of Cast Iron Pipe 
1. Official records of cast iron pipe 
laid 100 to 200 years ago and Mill 
in service, prove that it is cheap­
est in the end. 

2. Official reports on file in the 
office of a prominent technical 
publication, prove that cast iron 
pipe is cheapest to maintain. 

3. Long-lived pipe obviously 
oanaet less street-opening for re­
placements and repairs. There­
fore, cast iron pipe saves money 
on street-openings. 

4. When replaced by larger pipe, 
or a main is abandoned or re­
routed, cast iron pipe pays a 
final dividend in salvage value. 

practicable fo r underground mains since 
rust w i l l not destroy it. 

F o r fur ther informat ion, address T h e 
Cast I r o n P i p e R e s e a r c h Assoc ia t ion , 
T h o m a s F . W o l f e , Resea rch E n g i n e e r , 
309 Peoples Gas Bui ld ing , Chicago, 111. 

now in use by engineers 
iron pipe at 100 years 

CAST IRON P I P E 
Look for this 0 trade-mark 

When Writing to C A S T IIION P I P E B B S B A R C M A S S O C . . H'CUSC mention Western Const ruction Neirs 
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ADAMS 
Motor Graders 

• Have the power, traction 
and stamina to "go through" 
whether the job is surface 
maintenance, ditching, scar­
ifying or "oil mixing." Fur­
nished with dual-tired, two-
wheel drive or Adams Tan­
dem Dr ive with four or 
eight drive wheels. Avail­
able with 10, 12, 14 or 16 
foot blades, with or without 
scarifier and with hand or 
power-operated controls. 

ADAMS 
Leaning Wheel 

Graders 
# Furnished in 7, 8, 
9, 10, 12 and 14 foot 
blade lengths for any 
size of tractor, with or 
without scarifier and 
with hand or power-
operated controls on 
larger models. All are 
adjustable for high 
bank cutting. 

Modernize in 1935.. 
• The use of obsolete, worn-out road machinery 
is false economy—always. In the hands of a con­
tractor it is a handicap in competing with mod-
ernly equipped firms. In the hands of highway 
officials it means needless waste of taxpayers' 
money . . . Modernize in 1935 with Adams up-to-
date road machinery and get your money's worth. 

Each type of Adams machine shown here stands 
"ace-high" in its class—each will produce the max­
imum results possible per dollar of investment 
and operating cost—and each is of all-welded, 

machine-finished construction to give you a long 
life of dependable service. 

Adams Road Machinery is sold and serviced in 
every state of these United States—wherever you 
are or wherever you go there is an Adams repre­
sentative nearby to serve you. Write today to any 
of the offices listed below and let us send you com­
plete descriptive literature on machines in which 
you may be interested; we shall give you also the 
name of your local Adams representative. Before 
buying any road machine see what Adams offers. 

J . D. A D A M S C O M P A N Y • SAN F R A N C I S C O - L O S A N G E L E S - S P O K A N E 

Western Distributors: 
L U N D M A C H I N E R Y CO Salt Lake City E L T O N T. F A I R C O M P A N Y Denver 
N E I L B. McGINNIS C O M P A N Y Phoenix. Ariz . M c C H E S N E Y - R A N D E Q U I P M E N T CO Santa Fe. N. M. 

A. C . H A A G & CO Portland. Ore. 



ADAMS 
Elevat ing 
Graders 

• Have several exclu­
sive features which 
make them unequalled 
for capacity and sta­
bility. Furnished with 
19, 22 or 25 foot car­
riers; 42 inch or 48 
inch belts and with 
hand or power oper­
ated controls. 

ADAMS 
Retread Paver 

e The outstanding, moder­
ately-priced machine for 
"road mix" jobs . T h o r ­
oughly mixes tar, asphalt or 
road oils with stone, gravel 
or other aggregate and 
spreads it to specifications 
ready for rolling. Mixes 
quicker and cheaper, and 
finishes much better than is 
possible with single-blade 
machines. Also ideal for 
mixing and spreading on 
calcium chloride stabiliza­
tion work. 

RIGHT: Adams "Multiple Blade" Maintainer 
Has 40 feet of blades which work the road 

surface jour times in one trip. Unequalled as 
"chatter bump" remover on gravel and stone 
roads. Also used for light retread. 

BELOW: Adams Terracer 
Not a road machine but one in which federal 

and county officials will be interested for terracing 
to prevent soil erosion as advocated by the U. S. 
Soil Erosion Service. Write for special descrip­
tive folder. 

The Adams Line also includes Rotary Scrapers, 
Fresno and Drag Scrapers, Plows and Drag and 
Grader Blades for all makes of machines. 

ROAD 

ADAMS 
M A C H I N E R Y 
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SHE'LL PAY FOR HERSELF 
ON THIS JOB!" 

REPORTING HOW PHILLIPI BROS., MINNEAPOLIS CONTRACTORS, FEEL ABOUT 
THEIR INVESTMENT IN A No. 11 GRADER, AFTER OPERATING OTHER TYPES 
H e r e is t h e c o m m e n t o f P h i l l i p i B r o s , a f t e r a n e w A u s t i n - W e s t e r n N o . 11 R o a d G r a d e r h a d b e e n p u t t o 

w o r k — a n d n o t i c e h o w i t c o v e r s b o t h t h e o p e r a t o r ' s a n d t h e o w n e r ' s v i e w p o i n t : 

" I t s e e m s t o h a n d l e l o t s m o r e d i r t e a s i e r t h a n a n y t h i n g w e ' v e e v e r h a d . W e h a d a 1 2 - f o o t o n 
t h e j o b w h i l e w e w e r e w a i t i n g f o r y o u r s , a n d I n e v e r r e a l i z e d t h e r e c o u l d b e t h a t a m o u n t o f d i f f e r e n c e i n 
a g r a d e r . I ' ve b e e n u n d e r t h e i m p r e s s i o n t h a t a b l a d e i s s o m e t h i n g m a d e t o p u s h d i r t a r o u n d t h a t i s h u n g 
f r o m a f r a m e o n w h e e l s b u t t h e A u s t i n - W e s t e r n c h a n g e d m y m i n d a f t e r s e e i n g i t w o r k . T h e r e i s n ' t a d o u b t 
i n m y m i n d t h a t s h e ' l l p a y f o r h e r s e l f o n t h i s j o b . " 

T h e " d i f f e r e n c e " d e t e c t e d i n t h i s c a s e s h o u l d s u g g e s t a p o s s i b l e a d v a n t a g e o n y o u r w o r k . S e n d t h e 

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

— ^ ^ J T d ^ h i n e r y C O ' 1 
The Austin-Western Road Machinery Co. 
Home Office: Aurora, Illinois Cable Address: A W C O , Aurora 

Brut..'. in Principal Cities 

R O A D G R A D E R S • M O T O R G R A D E R S • E L E V A T I N G G R A D E R S • D R A G S 

Austin-Western 
B I T U M I N O U S D I S T R I B U T O R S • R O A D - M I X M A C H I N E S • C U L V E R T S L 
S C A R I F I E R S • B U L L D O Z E R S • T R A I L E R S • S C R A P E R S • P L O W S 

We4<«,n 

Rood Graders. 

AddroU 

D U M P C A R S 

S H O V E L S • C R A N E S • E T C • S N O W P L O W S C R U S H I N G AND W A S H I N G P L A N T S • S W E E P E R S A N D S P R I N K L E R S 
B R A N C H E S AND W A R E H O U S E S : Los Angeles. Cmlif.: San Francisco. Cal i f . : Portland, Ore . ; Seattle. Wash. ; Spokane.; Bi l l ing*. Mont.; 
Denver. Colo.; Salt Lake City. Utah: Phoenix. Ariz. Los Angeles Warehouse. 4400 Dktr ict Blvd. (Central Mfg. District) . Telephone Kimbal l 416S. 

When irritinu to T I I E A I ' S T I N - W E S T K K N R O A D M A C H I N E R Y Co.. /ihase mention Weste)~n Conntruction News 
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Stop Raids On 
Gas Tax Money 

This is the time of year when state 
legislatures convene, and we suppose it 
will mean a lot of tampering with gas 
tax funds. This plainless, pay-as-you-go 
means of financing the construction and 
maintenance of state highways has pro­
duced sums of money which are tempt­
ing to even the sturdiest lawmakers; 
and at one time or another every state 
legislature makes an attempt to divert 
to other purposes the money which by 
law has been collected for the specific 
business of building and maintaining 
good roads. 

Many such attempts will be made this 
year, and under the guise of objectives 
both noble and holy; so we think it may 
be well to point out certain facts in the 
matter, on the chance that some of our 
readers may wish to contact some of 
the members of their state legislatures. 

A lot of men and organizations are 
working and planning constructively for 
the further relief of unemployment that 
are not yet settled back into the rou­
tine of economic stability. Careful 
studies made by the U. S. Bureau of 
Public Roads quite clearly show that 
no form of unemployment relief has 
been as effective as highway construc­
tion and maintenance. It provides a 
wide spread in payroll distribution, both 
urban and rural; and at the same time 
it gets something done that benefits the 
whole country in a permanent way. 

Earl Lee Kelly, California Director of 
Public Works, recently said, " I want 
to impress upon the minds of our legis­
lators and citizens that every available 
road dollar is needed and can be put to 
work at once. There is no such thing 
as an idle highway surplus lying around 
awaiting necessary projects to which it 
can legally be applied; and there never 
can be for the next ten years at least. 
There are always more projects de­
manding attention than there are funds 
to pay for them." 

"For example, when the current bien­
nial budget was being prepared, proj­
ects totalling more than $90,000,000 were 
urged upon the Highway Commission 
by civic and official delegates from all 
parts of the State; and the available 
funds for construction projects amounted 
to only $34,000,000." 

The inadequacy of funds for urgent 
highway improvements is a vital prob­
lem in every one of the eleven western 
states. It is a problem, too, with which 
the people themselves are intimately ac­
quainted, because we are a motoring 
nation. Time and time lawmakers and 
politicians have been warned by the 
people in many states that the gas tax 
should be used for roads, and for no 
other purpose. Moreover, the Federal 
government has in no uncertain way ex­
pressed its own opinion of gas tax diver­
sion, through the Hayden-Cartwright 
act. This act definitely stipulates that 
funds from the Federal treasury for 
Federal aid shall be curtailed to those 
states that permit gas tax diversion, 

G . E. BJORK, Acting Editor 
H. W. PYERITZ, News Editor 
R. P. BRYAN, News Editor 

other than an amount obligated prior to 
passage of the Act. 

By the provision of this Federal law, 
future gas tax diversion will decrease 
road funds in the eleven western states 
in the sum of approximately $8,000,000 
yearly. Surely the loss of such an 
amount of money will work a real hard­
ship on every community in the west, 
and cause further unemployment and 
distress. Honest legislatures, especially 
if they sense the public mind, will make 
certain that gas tax funds arc not 
diverted to other purposes, or loaned to 
other state divisions under any guise. 
The one certain way to accomplish this 
is by enacting laws which secure gas 
tax money to its original purposes. 

In Step With 
National Planning 

The planning of public works, so 
definitely stimulated by the program for 
recovery, has developed a new angle in 
the concept that in this nation we are 
a community of states. We now dis­
cover that a disasterous drought in the 
upper Mississippi valley quite definitely 
reduces the market there for California 
oranges and the apples of Washington 
and Oregon. We also learn that a water 
shortage in California has its effect on 
the business of the shoe manufacturer 
of Saint Louis and the machine tool 
maker of Cincinnati. The problem of 
the development of adequate water 
supply, irrigation, flood control, and 
electric power is no longer a matter of 
concern to the west alone; it is a matter 
of national concern, requiring sound 
planning on a national basis. 

Step by step, since its establishment 
in 1902, the U . S. Bureau of Reclama­
tion has shaped its policies to this broad 
national idea. Even such widely sepa­
rated projects as Grand Coulee and 
Boulder dam are closely related in the 
broad program of development of water, 
land, and power. Under the present na­
tional administration the plans of the 
War department, Forestry Service, In­
dian Service, Bureau of Reclamation, 
and other agencies are being coordi­
nated in an orderly and comprehensive 
plan. Such coordination will prevent the 
useless spending of millions of dollars; 
and will produce the greatest good for 
the greatest number of people. 

The planning and administration of 
these great developments is no fool's 
play; and in the west we are fortunate 
in having Federal men of broad training 
and experience to direct a program of 
reclamation and irrigation estimated 
to cost $225,000,000, of which sum $108.-
000,000 was allotted in 1934. These 
great projects will finally be financed 
in the west, because by Federal law 
reclamation projects are required to be 

self liquidating; but the gain is to the 
nation, both now and in future genera­
tions. 

Building a Much Happier 
Nation—We Call It 

During 1934 major construction con­
tracts actually awarded in the eleven 
western states reached an all-time high 
of $300,000,000. Corresponding figures 
for 1933 were $240,000,000, and for 1932, 
$146,000,000. In these figures for 1934 
are not included such force-account 
projects as Boquet canyon dam and pipe 
line, the Mono tunnel for the Los An­
geles water department, or other similar 
developments by public and private utili­
ties. To these totals should also be 
added the expenditures for relief ad­
ministered by S E R A and other agencies 
in this region, amounting to the impres­
sive sum of $170,000,000. 

We hear much talk about priming the 
recovery pump, with much discussion 
on both sides of the question; but we 
definitely know, and every westerner 
will acknowledge the fact, that in the 
great construction program of 1934 was 
found the key to unemployment relief, 
and the means of a general quickening 
of business. 

But in the long view of the program 
are to be found benefits which in their 
magnitude bedwarf all the advantages, 
needed as they were, which immediately 
resulted. The development of much-
needed systems of water supply and 
sewage treatment will provide facilities 
for the creation of greater and more 
permanent national wealth. The build­
ing and improving of highways and 
bridges will quicken the transportation 
of the products of the west, and speed 
the recovery of western industry for the 
nation's benefit. Hydro-electric proj­
ects, flood control programs, and irriga­
tion systems will provide westerners 
and the nation with new and better 
tools for the production of greater 
wealth and better living. The present 
generation will clearly feel that advan­
tage of these improvements; and to 
coming generations their value will be 
multiplied ten fold. 

The program should be continued, not 
only in point of immediate advantages, 
but in the broader view of planning now 
for a greater, happier, more productive 
nation. A number of worthy projects, 
both large and small, are pending with 
PWA; and many others can be sub­
mitted on short notice. Continuing the 
construction program under PWA will 
provide maximum unemployment relief, 
stimulate work by contractors and manu­
facturers, and allow states, municipali­
ties, and improvement districts to pro­
ceed with work which otherwise could 
not be attempted. 

A public works program for 1935, 
equal to or larger than that of 1934, will 
serve a three-fold purpose of further 
stimulating private capital to function 
properly, developing and constructing 
much needed public improvements, and 
increasing employment of idle hands. 
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Fender Wal l Comple ted to Height of 15 ft. Above Water . Construc­
tion Trestle and Portion of Concre te Forms Are Still in Place. 

In construction of the Snn Francisco pier and fender many 
obstacles, peculiar to this specific job, were encountered and a 
solution effected. Located as it is in Golden Gate, the bottle-
necked opening to San Francisco bay. rough waters with un­
favorable tide conditions, and frequent storms created an ever-
present menace to the satisfactory completion of the work and 
necessitated adjustment of the method employed in construction of 
the fender to conditions as they developed. 

Now that the fender is completed to a point where it has been 
pumped out for use as a caisson in construction of the pier, a 
tribute to the engineering and construction skill of the chief 
engineer and his staff and the contractors, is due, especially from 
those skeptics who said, 'It run't. de done."—Editor's Note. 

Difficulties that have arisen in construction of the San 
Francisco pier and fender and the methods by which they 
have finally been overcome is of great interest to the en­
gineering and construction industry, and it is the purpose 
of this article to set forth the physical difficulties encoun­
tered in the work, and their effect in determining the 
method of construction finally employed. 

The Site—The original pier site was on a serpentine 
ledge 1,100 ft. off shore from the sea wall, surrounding Ft. 
Point in water varying in depth from elev. —48 to —96 ft. 
This site is exposed to severe tidal currents having veloci­
ties of about 6 knots on the ebb and 5 knots on the flood. 
The Coast and Geodetic Survey shows a maximum tidal 
range of 10.3 ft. through the years at Ft. Point varying 
from elev. +7.9 to —2.4 ft. Should this 10.3 ft. range occur 
in one day it would result in a velocity on the ebb of 6.5 
knots, and a pressure against a vertical plane surface at 
right angles of 162 lb. per sq. ft., according to Weisbach's 
formula. Actually such an extreme runout did not occur 
during the period of construction, and a maximum pres­
sure of 130 lb. per sq. ft. was used in designing the con­
tractor's important structures such as the guide tower and 
fender frame. 

But severe as these tidal currents are, they are far over-

Tidal Currents of 
Hazard in Fender 
Construction 
shadowed in their effect on the work by the pressures and 
impacts due to storm waves, which are a possibility at any 
time of the year and are more prevalent during December, 
January and February. Fortunately the working season 
from March 1 to October 1, 1934, was comparatively free 
of these storms, and the contractor was able to get the 
fender in a safe condition by the time the first storm oc­
curred on the morning of October 9. The probable effect 
of these storm waves cannot be ignored even for an in­
stant. On the two occasions when the contractor's work 
was in its most vulnerable condition, storms occurred 
which made necessary radical changes of the method of 
construction for future work. The first was on October 
31, 1933, when the guide tower with three sections of the 
original fender unit fastened to it was twisted off at the 
ground and the second was on October 9, 1934, when the 
floating caisson was removed from within the fender and 
abandoned, for fear of destroying the fender structure al­
ready in place. 

Water at the pier site is never still, and this fact had a 
profound effect on the methods used for the work. It 
may be possible to make assumptions regarding pressure 
of storm waves when tidal currents alone are considered. 
These assumptions fail if stresses set up in falsework struc­
tures due to being battered by floating objects are added 
to the wave effect. This was foreseen by the contractor 
from the start, and no operations were conducted with 
floating equipment except excavation at the pier site which 
was made by the dredge 'Ajax' . At times the boom point 
of the 'Ajax ' pitched up and down 12 ft. in the heavy 
ground swells occurring at the pier site. 

Mention should be made here of diving difficulties in 
connection with this work. More and more important 
operations as time went on were intrusted to the divers. 
Diving could only be done on slack tides, and there were 
two such periods of about 2 hrs. each at the beginning 
and end of the half tide runout. Under very favorable 
conditions 6-hr. diving time could be had in twenty-four. 
At lowest water the flood tide would start coming in from 

Base Form Being Lowered With Whirley 
Derrick, June, 1934. 

Lowering Base Form of A S Unit From End of 
Construction Trestle, April , 1934. 

Romoving Battered G u i d e Tower From Pier 
Excavation Following Acc ident of October 31, 
1933. Note Bent Condit ion on Steel Members. 
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Golden Gate Create 
and Pier 

Radical changes at vulnerable periods neces­

sitated in erection methods during construction 

of Golden Gate Bridge south pier and fender 

By FRED W. C R O C K E R 

the south while the ebb tide was still running giving a rip 
tide effect at the pier site. At such times there was no 
slack water and conditions at highest water showed a short 
slack water period but insufficient for any accomplishment 
by the diver. When divers went down on the tides air 
hose and telephone lines were carried several feet away 
in the direction of the current, and they were whipped 
around in the surging water until there was danger of rup­
ture. From elev. —18 ft. up it was difficult to do diving 
at any time, as divers would be tossed about by the surg­

ing water and in constant danger from injury from being 
hurled against the structure. Operations within this range 
were so conducted that nothing was required of divers 
except stopping leaks inside of forms in comparatively 
quiet water. 

Original Plan—As originally planned the concrete fen­
der consists of a wall 27^2 ft. thick having pointed circular 
ends and extending completely around the pier (see June, 
1933, issue, page 263, Western Construction News, for 
complete description). The fender, with a length on the 
axis of about 300 ft. and total width width of 155 ft. was 
to be built in twenty-two 33-ft. long units of tremie con­
crete to elev. —18 ft. This provided a solid base on which 
derricks could operate and track girders and track would 
be installed as a part of the steel frame for No. 1 unit. A 
Whirley derrick was to be pulled out onto this track and 
used to erect the steel frame for No. 2 unit wh'ch was 
provided with guide castings to slide down guide rails 
(see drawing) previously installed on the frame of No. 1 
unit. In this way the entire fender could be completed 
to elev. —18 ft. Wooden cofferdams made tight before 
they were lowered into the water were to be provided in 
the steel frames above elev. —18 ft. I t was the intention 
to pump out these wooden cofferdams and complete por­
tions of the fender above elev. —18 ft. in the dry. 

Regarding the system of notation, each of the 22 main 
divisions of the fender as shown in plan is known as a 
unit, the different types being A, B , C, D, E , and F . Thus 
2 C L N is the second C unit on the left north half. Each 
unit is divided into 6 vertical sections about 20 ft. in 
height, weighing in general about 20 tons. These are 
numbered from the top down, the base being section No. 6. 

Originally the contractor was to build the fender on 
natural rock at the site before excavating, then construct 
the caisson inside of the fender at the site and make the 
entire excavation inside the cutting edge. This would 
have meant lowering the caisson on sand jacks as excava­
tion proceeded from the highest rock level, elev —48 ft. 
to the lowest at elev. —100 ft. 

In view of the short time allowed for construction, the 
objection arose as to the possibility of long, dangerous and 
aggravating delays in settling this caisson, the largest in 
the world, through 52 ft. of rock, all of which would re­
quire blasting from under the cutting edge. To obviate 
this, it was proposed by Moran and Proctor, consulting 
engineers for Pacific Bridge Co. that excavation be made 
in the open, the height of fender be extended, and the 
base of the fender be founded on the slope of the open ex­
cavation for the pier. This course was finally adopted, 
and embodied in the revised plan for building the fender. 

View of Golden G a t e Showing San Francisco Pylon (in foreground). 
Construction Trestle, and Fender, and Nearly Comple ted Tower on 

Marin Shore. 

Replacing Bents at East End of Fender Following Removal of Ca isson . 
Side Frame Being Lowered on Right L e g . 
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As a substitute for the full pneumatic caisson method a 
35-ft. deep blanket of tremie concrete was deposited on 
the foundation rock upon which the caisson was to be 
placed. Eight inspection wells were embedded in this 
concrete base. These wells consist of large diameter pipes 
having belled bottoms which rest on the foundation mater­
ial. However, new difficulties resulted from the increased 
height of the fender, as revealed by the accident on Octo­
ber 31, 1933, later described. The fender as finally built 
was carried to the full depth of pier for its total width of 
2 7 l / 2 ft. and had an enlarged footing 10 ft. wide on the in­
side and what the slopes would permit on the outside. 

The Guide Tower—Assuming that the method of erect­
ing the fender in sections as originally planned would be 
successful the contractor was faced with the question of 
how the original unit would be erected in proper position 
and held during concreting. The method devised was by 
means of a steel guide tower 8 by 30 ft. in plan and 100 
ft. high with suitable guide rails for the first unit to slide 
down. The tower, weighing 50 tons, was brought to the 
site fully assembled on a barge. I t was up-ended by the 
dredge 'Ajax ' and a timber A-frame which had previously 
been installed at the end of the trestle. The four legs 
were lowered into four 26-in. diam. steel tubes with cast 
steel points which had been previously driven in proper 
position at the site after which the legs were concreted 
therein. The top of the guide tower was braced against 
the end of the trestle and held in position by 6 cable guys 
to pipe anchors driven into blasted holes in the rock. Jaw 
castings on the first fender unit engaged vertical rails on 
the front of the guide tower permitting it to slide down 
into position. Wooden blocking under the jaw castings 
of the fender units facilitated accuracy to adjustment in 
alignment and position. 

The first installation of the guide tower was made late 
in October, 1933. The four tubes were driven in the slope 
of the pier excavation at about elev. —75 ft. Difficulty 
was encountered in blasting holes in rock 100 ft. below 
water accurately enough to permit the legs of the 8 by 
30 ft. tower entering into the tubes. It is believed that in 
this first installation the necessary field alterations did not 

rw-,t 

( O n left) Method of Placing Concre te Form Adjacent to 
a Completed Concre te Base Sect ion. 

Whirley Derrick Lowering Unit 2 C L S , May, 1934. 
G u i d e Beams Projecting Above Water . 

Kor.i suoracti-

MEinop or P L A C I N G FORM 

materially weaken the tower where it emerged from the 
ground, which is its point of greatest bending moment. 
In an effort to cut down stretch of guy cables under load, 
2-in. wire center guy cables were used and made as short 
as safety of pipe anchors would permit. Unfortunately 
after three sections of the first fender unit (about 75 ft. 
in height) had been installed on the guide tower and 
riveted together, a severe storm arose and the steel had to 
be lowered to the ground in an effort to save it, hoping 
that storm waves would pass completely over it. As a 
storm abates, a series of huge, well developed rollers fol­
low in the storms' wake and it is these rollers that embody 
the most destructive force and in this case were responsible 
for wrecking the tower. The top of the guide tower proved 
to be inadequately fastened to the end of the trestle and 
these huge, well formed waves striking the 100-ft. high 
structure caused the guy cables to stretch and a harmonic 
motion was set up in the top of the tower. The top of the 
tower moved 6 in. back and forth and dangerous stresses 
were set up where it emerged from the ground. A wrench­
ing action was set up in the rock at the base of the tower 
by this harmonic motion and on October 31, 1933, the 
tower and three fender sections it supported slid down 
into the excavation of the pier, carrying away also the last 
bent of the trestle. Moving the wreckage it was found 
a large block of the rock surrounding the tower legs had 
had been wrenched off and slid into the pier excavation 
along with the three fender sections. 

Development of New Plan—The first plan contemplat­
ing building the fender in vertical units from elev. —100 
ft. to elev. —18 ft. with a wooden cofferdam on top pro­
vided that the original unit after concreting would have to 
develop stability against wave and current action not only 
for itself but also for the adjoining unit. Stability studies 
indicated that the resultants for the assumed conditions 
would be slightly outside the middle third. Since the 
slight margin of safety might prove insufficient because (1) 
the wave force might exceed its assumed value, (2) vibra­
tory motion might be set up in a group of completed units, 
and (3) the steep slopes of the pier excavation, which un­
derlay a part of the fender base, might not be entirely free 
of loose rock, it was decided that for the safety of opera­
tions while constructing the fender, an enlarged base 
would be necessary for each unit, providing greater lateral 
stability. The excavation was enlarged so that the entire 
fender rested on a level base at about elev. —100 ft. The 
completed sections of the fender were lowered and con­
creted one section at a time instead of one unit so that a 

complete concrete ring was con­
structed up to elev. —38 or —41 
ft. all around, before any of the 
structure emerged from the water 
from elev. —38 or —41 ft. up to 
elev. +23 ft. This horizontal in­
stead of vertical method of con­
struction permitted storm waves to 
pass over the top of the completed 
concrete and exposed a minimum 
of obstruction to waves and cur­
rents until the fender ring was 
completed. Columns of the fender 
frame above that point were an­
chored to the column sections em­
bedded in the base through 3j4 in. 
pins placed by divers. These de­
veloped an uplift capacity of about 
350,000 lb. per column, and this 
was considered ample to provide 
for any waves action. 

Note 
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The original intent was to make the 
bottom sections of steel to fit the rock 
slopes as excavated. It was found 
impossible for the contractor to fur­
nish measurements three weeks in ad­
vance to facilitate shop fabrication so 
the method of constructing the base 
section to elev. —80 ft. was changed 
A rectangular shaped cage of 18-in. I -
beam wales about 45 ft. wide and one 
unit (33-ft.) long assembled at the site 
was lowered on tight cables or tricing 
lines engaged in plates projecting from 
the adjacent base unit. Wooden panels 
5 ft. wide suitably weighted with con­
crete blocks were lowered on tight 
cables to the wale frame. Divers then 
clamped these panels to the frame and 
stopped minor openings between and 
under the forms that might leak con-

23XJHL 

(Upper) Lowering Bottom Section Of AS Unit On Guide Tower, 
October 25. 1933. Note Jaw Castings And Wooden Blocking To 
Facilitate Aligning. Three Such Sections Were On Guide Tower 

At The Time Of Accident One Week Later. 
(Right) End Frame Bent ICRS In Position For Lowering. Width 

Of Bent Is Approximate Thickness Of Fender Wall. 
(Below) Plan Of Fender Showing System Of Notation And 

Relative Position Of Access Trestle And Guide Tower. 

crete. These wooden forms and wale frames were re­
moved after the concrete had set and were used over 
and over. This method proved successful in provid­
ing the adaptability to changing conditions so neces­
sary in work of this kind. I t relieved the shop of all but 
standard work and changed their operations to a strictly 
production basis of getting out standard units planned 
months in advance. 

Fender steel as fabricated into panels about 33 by 20 ft. 
in area, as large as could be handled over the company's 
material wharf near Crissy field. These panels were trans­
ported in a vertical position one-half mile to Ft . Point in 
counter-weighted trucks. Assembled fender sections were 
20 ft. in height, 33 ft. long and 27 ft. 6 in. wide, and 
weighted about 20 tons each. From the assembly wharf 
they were transported to the outer end of the trestle on 
cars fitted with two sets of wheels at right angles operat­
ing on the track previously used by Whirleys. Here a 
right angled turn to the Whirley track on top of the fender 
was made by screwing down the second set of wheels on 
the car. The box forms and wale frames were transported 
to the rear of the fender Whirleys, picked up on a high 
boom, swung around and lowered to position after boom­
ing out. The plan to build a trestle across the fender site 
and attack the work at four points, as described in June, 
1933, issue Western Construction News, was abandoned in 
favor of working on two fronts because it was not feasible 
to maintain a trestle in 105 ft. of water against the exist­
ing current and wave action. Whirleys pass completely 
around the end on curves of 55 ft. radius and the closure 

was made on the north center section F . Two Whirleys 
were found able to erect fender units as fast as steel could 
be fabricated, assembled and brought to them. 

Progress—Following the accident which wrecked the 
guide tower rock at the guide tower location was exca­
vated to a depth of elev. —95 ft. and new holes were ex­
cavated for the guide tower and new tubes driven. The 
guide tower after removal was lengthened 20 ft. and re­
paired and on March 12, 1934, was again set in place. I n 
the writer's opinion the tower as altered to fit the tubes, 
which were driven less accurately than for the first in­
stallation, this time had only about half its original 
strength in bending. To compensate for this apparent 
weakness a form was lowered around the guide tower and 
a block of concrete was poured around it up to elevation 
—80 ft. embedding all the weakened parts in concrete. 
Care was taken to make a rigid connection from the top 
of the guide tower to the end of the trestle through steel 
members fully developed. By April 24, 1934, the base of 
the first and second units were concreted to elev. —33 ft. 
and since then progress has been rapid and consistent. 
On August 16, the ring was completed to elev. —38 or —41 
ft. all around and on July 4 the first two units were com­
pleted above water to elev. +15 ft. On September 7 all 
of the fender concrete had been carried above the water 
to elev. +15 ft. excepting the eight easterly units, for which 
the steel bents and deck were to be removed to admit the 
caisson. Eight easterly units above elev. —41 ft. were re­
moved on October 5 and 3 days later the caisson was 
towed in place inside the fender wall. The next morning 
a storm arose and the caisson rolled and pitched inside of 
the fender with sufficient force to crush the wooden floats 
that had been provided to keep it away from the fender 
steel, and break several of the mooring lines. Several of 
the fender frame members were badly bent, and because 
the surging of the caisson might endanger all the work 
already done, the contractor requested and received per­
mission from the chief engineer to abandon the caisson 
and use the completed fender as a cofferdam. I t was re­
moved that evening. Work was then resumed on replac­
ing the steel at the east end of the fender and all the fender 
concrete was in place on October 28. Concreting of the 
main fender units to elev. —38 or —41 ft. was done at an 
average of one every 5}4 days, two Whirleys doing all of 
the work, one serving each end of the fender. 

A few days delay were experienced in placing panels in 
the deep fender base sections at the east end. These 
panels varying in height to 26 ft. (between elev. —80 and 
—106 ft.) and were placed at a time of strong ebb cur-
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Forms For Upper Concrete Work. 

rents. Several of these panels were wrenched from the 
wale frames by the ebb current even at these great depths. 
An improved method of fastening by the divers obviated 
the difficulty. 

Emerging from Water—In bringing the fender wall up 
from elev. —38 and —41 ft., steel end frames in the form 
of bents were erected complete on the concrete at this 
level to furnish a support for inside and outside wall 
forms. Divers were used for pinning the columns to steel 
connections below. 

Panels of reinforced concrete were used for wall forms 
on the outside face of the fender wall up to elev. —6 ft. 
and creosoted timber panels, properly weighted with con­
crete blocks were used on the inside up to elev —15 ft. 
Side frames of 8-in. beams placed vertically at 6-ft. cen­
ters from elev. —38 to 3 ft. along the inside and outside 
face of the bents provided a means of sliding the form 
panel into place. Rails on the column faces facilitated 
sliding the side frames into place. Guide beams from elev. 
—6 ft. up on the front and from elev. —14 ft. up on the 
back were removable by disengaging them from slots on 
the steel work below. Diver work becomes particularly 
difficult in the region from elev. —15 ft. up to the water 
surface because of the surge of the water back and forth. 
Since it was nearly impossible within reasonable time to 
assemble by means of divers tight cofferdams that could 
be pumped out a concession was obtained whereby the 
upper portion of the wall could also be poured in the water. 
Reinforcing steel was previously lowered to place in 
vertical mats and secured by divers. The front form 
forms were sloping panels about 8 ft. wide of 6 in. by 12 
in. studs and 3 in. by 12 in. sheeting. The lower end was 
lowered to position and clamped to the side frame wales 
at elev. —12 and +3 ft. I t was drawn hard against the 
top of the concrete panels at elev. —6 ft. by cables at­

tached to steel work in the rear and above the water. Rear 
forms were sloping panels about 8 ft. wide of 6-in. by 12-in. 
studs and 3 in. by 12 in. sheeting. The lower end was 
drawn up against a steel wale at the elev. —15 ft. by 
cables extending above the surface and was supported at 
the upper end by a steel truss member at elev. +3 ft. with 
steel brackets and hook bolts. Above elev. +4 ft. rear 
forms were built of 2 in. t. & g. sheeting and 3 in. by 8 
in. studding. End forms were made by providing perma­
nent 8 in. steel guide beams on the end frames up to elev. 
+5 ft. Between these beams concrete or steel bulkhead 
panels were properly keyed and lowered into place. The 
163̂ 3 in. space occupied by the end forms was carried 
across by welding in a steel plate panel on the end frames 
between elev. —4 and —18 ft. Openings larger than an 
inch might result in loss of concrete and divers were 
necessary to stop these leaks. 

Features of the Design—Several details of the design 
deserve comment. The interlocking device which facili­
tated sliding one fender section down on another con­
sisted of a cast steel jaw casting designed to slide on a 
104-lb. crane rail with 5/16 in. clearance all around the rail 
head. Large stresses are transferred through these jaws 
and a crane rail was chosen because of its 1-in. web pro­
viding ample strength against lateral bending. Crane rails 
were riveted to the column plates and were of such high 
carbon content it was necessary to anneal and strengthen 
them before they could be drilled for rivet holes. 

Sides and end bulkheads of the fender sections below 
elev. —38 and —41 ft. consisted of J^-in. skin plate, hori­
zontal stiffener angles at 3 ft. centers, and 8 or 9-in. beams 
spaced vertically on 3 ft. centers, all welded. Such con­
struction resists a concrete pressure of 200 lb. per sq. ft. 
according to experiments done a few years ago at Rens­
selaer Polytechnic Institute. Similar construction has be­
come standard for steel caisson work recently done on 
Mississippi river. 

The tricing line connections for entering the pin plate 
of a descending base section over the pin of another base 
section already in place are essentially a long cable socket 
with hollow pipe pins fitted loosely over. The pin is 
placed over the socket and the assembly inserted in the 
lower pin plate already in place. The upper end of the 
socket is of pilot shape to guide the descending pin plate 
over the pipe pin. When entry has been properly made 
the socket is detached by driving out a wedge. In connect­
ing the columns under water a protruding extension was 

(Left) Jaw Cartings On Guide Tower For Guiding Fender Units Into Place 
Under Original Plan. .Right) Pressure Diagram Which Was Developed To 

Facilitate Design of Necessary Structures. 
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riveted to the open end of the column above. This ex­
tension was fitted with a pilot end and had a complete 
socket for guiding the pin to place. Pin holes would cen­
ter automatically when the section being lowered came 
to rest on the one below. Pins were of S .A.E. 3,250 
chrome-nickel steel and were figured for an uplift of 350,-
000 lb. per column. 

Pipe anchors used for guying the guide tower and other 
structures consist of two 12-in. extra strong pipes filled 
with reinforced concrete equipped with cast steel points. 
These are driven about 15 feet into holes blasted in the 
rock. A cast steel clamp engages the pipe at ground 
level, and the 2-in. cable pulls on this clamp at such an 
angle that increased pull only develops more friction on 
the pipe. A l j ^ - i n . turnbuckle rod ties the top of each 
main pipe to a lighter pipe driven about 17 ft. in the rear. 
These anchors were driven in 80 ft. of water, the clamps 
installed, and rods fitted with divers without much diffi­
culty. They have held loads of 30 tons without a sign of 
distress or movement. 

In ifiaking the closure on the north unit of the fender 
base Delow elev. —80 ft. surveys made of the pin plate 
locations by plumbing up through the water on the 3 C 
north units revealed an error of one foot in lining up the 
base forms. This was satisfactory considering the type of 
construction. 

In closing the steel fender frame the final offset on F 
or closing section was about in. after applying a cal­
culated correction to the third unit back and this was 
rectified by adjusting the upper lines of the concrete wall, 
so tlfere is no perceptible lack of alignment to the eye. 

I n ^ structure as highly fabricated as this where such 
huge^allowances had to be made for weight of details, it 
appears offhand that welding would have resulted in 
marked economy due to reduction of details. The ob­
jections from the standpoint of the contractor are that all 
field, connections would have had to be riveted anyway 
for the sake of time saving and accuracy. Some control 
rivets would have had to be used throughout all fabri­
cated members to control the lengths to the nearest six­
teenth inch. Welding around heavy members such as 
guide, rails and jaw castings would have caused distortions 
in the adjoining members. Most important of all, welding 
has not proven satisfactory to the contractors in mem­
bers subject to vibration, and vibration due to currents 
is what this structure was subjected to. Welding proved 
invaluable for minor connections such as skin plate 
to vertical beams, guide beams to wales, etc. Some con­
crete was lost when one of the guide beams supporting 
concrete panels broke its connection due to impact. The 
experience of the contractor is unfavorable to welding for 
the main frame of this structure. 

Pressure of Storm Waves—To provide a rational basis 
of design for such a structure some assumptions must be 
made as to the pressure of storm waves. Of literature 
available on this subject, the most helpful was Gaillard's 
'Wave Action on Engineering Structures', Professional 
Papers No. 21 of the Corps of Engineers, U . S. Army. 
From this data was developed the pressure curve for such 
waves as were liable to attack the structure. 

This provides for maximum pressure of 731 lb. per sq. ft. 
20 in. above normal water surface. This pressure de­
creases rapidly with the depth until at 20 ft. below the 
surface it is practically zero. Following the storm of De­
cember 13, 1933. which took out the trestle, doubts arose 
as^to whether this wave allowance was adequate, and if it 
should not have been more like 3.5 tons per sq. ft., which 

(Upper Left) The Belled Bottom Of Inspection Well. Note Relative Size Of 
Tube. (Lower Left) Interior of Fender After Being Pumped Dry On December 
7, 1934. Note Floor Of Tromie Concrete At Elev. —35 And Inspection Wells 
Which Extend To Foundation Bed Rock. (Below) Typical Arrangement Of 

Pipe Anchors For Guying Guide Towers And Other Structures. 
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(Upper) Typical Section Of Bents Under 
New And Old Method Of Placing 

Fender Units. 

(Lower) Guide Towar Proposed To Be Used 
Under Original Construction Method. It 
Was Destroyed By A Storm On October 

31, 1933. 

picking up of a 3-ton track girder and 
battering it around in the surf until bent 
almost beyond recognition, and the gi­
gantic breakers which destroyed the tres­
tle in December, 1933, all came on the 
flooding tide. 

The Hydraulic Problem—The question 
naturally arises as to what effect the 
placing of this large obstruction in the 
swift tidal currents would have on the 
currents around the fender. The access 
trestle is built with a clear waterway of 
43 ft. just south of the guide tower posts 
and from observations there the velocity 
is increased about 15% as the ebb current 
passes the easterly curved portions of the 
fender wall. 

Method of Concreting—A proportion of 
seven sacks of high silica or 'pink' cement 
to the cubic yard was used for all con­
crete in the fender. Al l concrete in the 
fender was poured with the tremie using 
a 12 in. pipe. High silica cement amply 
justified the claims as to its free flowing 
qualities, and concrete would flow out 
almost level from the tremie pipe. The 
deck of the fender was high enough (elev. 
25 ft.) that transit mixer trucks could 
discharge into chutes serving the tremie 
pipe at that level with clearance below for 
removing sections of tremie pipe. Equip­
ment consisting of a complete wooden 
deck 27 ft. 6 in. wide around the fender 
which was completed as fast as the fender 
units were erected. Whirleys served effi­
ciently for holding chutes and raising 
tremie pipes as needed. The final quan­
tity of concrete in the fender is 75,687 
cu. yd. 

the elder Stevenson allowed for his lighthouses on the 
coast of Scotland, or if it was unlimited in amount, as 
Smeaton, builder of the original lighthouse at Eddystone, 
had concluded. Judging from experience at this location, 
it is the writer's opinion that at the fender site the allow­
ance made is adequate, as no waves break at the fender. 
Further insh ore, about 700 ft. off from the sea wall where 
the waves break on the trestle, it is recommended that 
double the assumed value be used, on account of both 
breaking of waves and larger concentration of impact on 
the small members of the trestle. No phenomenon that 
has occurred during two years at the site cannot be fully 
explained by pressures far lower than those given. But 
while the force may be finite in amount it can act in al­
most any direction except downward. Success in design­
ing similar structures lies in providing rigidity against 
forces comng from any direction. 

The greatest destructive force at the pier site comes from 
big rollers that follow in the wake of a storm. The surge 
of water sets up harmonic motion of considerable ampli­
tude in any interfering framed structures, and this motion 
may result in large stresses in various parts of the frame. 
To combat this it is necessary to get the solid concrete in 
place as quickly as possible. The effect of these rollers 
is most pronounced when they come in against the ebbing 
tide, which has the effect of increasing the waves height 
and shortening their length so that a much more severe 
surge and more destructive wave results. 

The spectacular inshore wave demonstrations such as 
spray climbing the San Francisco pylon to elev. 90 ft., the 
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Personnel—The design of the combination fender and 
pier for the south pier of the Golden Gate bridge orig­
inated with Joseph B . Strauss, chief engineer of the Golden 
Gate Bridge and Highway District, and the plans were 
worked out by his office staff in charge of C. E . Paine, 
principal assistant engineer, under the direction of the 
chief engineer. The plan of an access trestle to supple­
ment floating equipment in the construction of the pier 
was incorporated by Strauss in the first draft of the speci­
fications, but subsequently was deleted under the program 
of allowing the contractor full latitude to design his tem­
porary work. 

The trestle method of handling the work was developed 
by Philip Hart, Vice-President, Pacific Bridge Co. and de­
tailed plans for the fender and pier were carried out by 
the Pacific Bridge Co., subject to the approval of the chief 
engineer through his principal assistant engineer. The 
method of construction in units of five stories each was 
decided upon jointly between the Board of Engineers, en­
gineers of Pacific Bridge Co. and Moran and Proctor, con­
sulting engineers. 

Construction was carried out under the direction of J . E . 
Graham of the Pacific Bridge Co. and his staff, comprising 
H . Ericksen and the company's chief diver, Chris Hansen. 
J . G. Wright performed valuable services for the con­
tractors in working out the large amount of engineering 
detail involved in the structure. The steel frames were fab­
ricated by Moore Drydock Co. of Oakland. Concrete for 
the fender was supplied in transit mix by the Pacific 
Coast Aggregates, Inc. Al l the work in the field was per­
formed under the supervision of Russell G. Cone, resident 
engineer, and his assistant, T . M. Kuss, together with the 
field staff and the inspectors, reporting to the Chief E n ­
gineer through Paine and Cone. The field and office staff 
of the Engineer and the contractors are entitled to great 
credit for the efficient manner in which the work has been 
handled. 

On December 2, the fender was pumped dry to elevation 
—35 feet and since then concreting of the main pier has 
proceeded rapidly. Al l concrete is expected to be in place 
in the pier shortly after January 1, 1935. 

Taylor Park Irrigation Storage Dam May 
Be Earth Embankment 

Plans For Earth and Rock Fill Dam As 
Alternative to Concrete Arch For Stor­
age on Uncompahgre Project, Colorado 

Following preliminary investigations on the Taylor Park 
concrete arch dam, designed by the Bureau of Reclama­
tion, to be built with P W A funds, in western Colorado, 
further investigations have indicated that an earth and 
rockfill embankment will also be feasible at the site. (See 
September, 1934, issue, Western Construction News for 
description of arch type dam.) Accordingly, invitations 
for bids for the alternative types of construction were 
issued on November 10, 1934. to be opened in Gunnison, 
Colo., on February 18, 1935. 

Embankment design—Should it be decided to build the 
embankment, it will have a maximum height of about 168 
ft. above river bed and 215 ft. above lowest foundation 
excavation. The 35-ft. width crest, finished as a roadway, 
with a concrete parapet wall running along the upstream 
edge and a concrete curb along the downstream edge, will 
be 610 ft. long. I t is planned to defer construction of 
the wall and curb until the embankment has had ample 
time for settlement. 

The main or earthfill portion of the embankment will 
have a 3:1 upstream slope, which will be protected with 
3 ft. of heavy rock riprap. The downstream slope, adja­
cent to the rockfill, will be The greater portion of 
the river bed upstream from the axis will be stripped to 
rock, and it is expected that most of the resulting mate­
rial will be suitable for use in the lower part of the earth-
fill downstream from the axis. The remainder of the 
earthfill will consist of a mixture of silt, clay, sand and 
gravel, moistened and rolled in thin horizontal layers to 

Trim slope of slide 
rock as directed 
or to 

Monument 

Monument 

sta SfPo 

VJtOff •v WOlf 

Tunnel intake trashrack 
PL. A N 

S c a l e of Feet 
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Axis of dam 
SB 

Crest CI. 9344.0 
W S-a. 9330.0 

Cloy, sand and gravel 
rolled in t layers 

a 9?^ o.o 

HlVer bed • El. 9180.0 
'-

Original gruund surface Assumed nek surface Assumed rock surface Toe dram Suitable material from river 
too' channel stripping 

SECTION A - A 

obtain the desired compaction. This material may be 
obtained from suitable required excavation or from bor­
row pits in the vicinity of the work. Two widely spaced 
reinforced concrete cut-off walls, varying from 5 to 10 ft. 
in height, will be constructed in the foundation rock about 
halfway between the axis and the upstream toe. 

The downstream or rockfill portion of the embankment 
will have an outer slope of 2:1 from the crest to an eleva­
tion of 104 ft. lower, where it will break to a 4:1 slope for 
the next 50 ft., and then continue almost level for about 
200 ft. downstream. The rockfill will be limited to pieces 
1 cu. yd. or less in volume, and the grading will be equiva­
lent to quarry run materials. I t is planned to place this 
fill by dumping and roughly leveling off in 3-ft. horizontal 
layers, keeping each layer wet by sprinkling until the 
entire layer is completed. Material will be available in 
talus slopes relatively close to the damsite. 

Spillway—The spillway with a capacity of 10,000 c.f.s. 
for a reservoir freeboard of 6 ft. to the crest of the dam 
will be constructed entirely in open cut, concrete lined, 
through the left abutment. I t will be of the side channel 
type, having an uncontrolled crest 180 ft. long, a channel 
base width of 20-ft. and an overall length of about 925 ft. 
A bridge will be constructed across the channel in line 
with the axis of the dam. 

Outlet tunnel and pipes—The main feature of the out­
let works will be a concrete-lined tunnel through the 
right abutment, 1,100 ft. long, which may be used also 
for river diversion during construction. When the reser­
voir is filled, the upstream 572 ft. of this tunnel having 
a 10-ft. diam. standard horseshoe-shaped section, will be 
subjected to hydrostatic pressure. The downstream reach 
of the tunnel, in which two steel plate pressure pipes, one 
having a 72-in. diam. the other being 57-in. diam., are to 
be installed, will have a broad horseshoe-shaped section, 
16-ft. wide by 11^2-ft. high. Emergency slide gates will 
be installed at the upstream ends of these pipes in a 
concrete tunnel plug above which will be constructed a 
chamber housing the gate cylinders. Regulation of flow 
through the pipes will be effected by 48-in. balanced 
needle valves located at the outlet ends in a concrete 
valve house, where the emergency gates may also be 
operated by control piping running through the tunnel. 

Quantities—Advance estimated quantities for the major 
features of work are: 1,046,000 cu. yd. of all classes of 
open-cut excavation; 6,000 cu. yd. of tunnel excavation; 
825,000 cu. yd. of earthfill; 156,000 cu. yd. of rockfill and 
riprap: 10.000 cu. yd. of concrete; 451,000 lb. of rein­
forcement bars; and 530,000 lb. of pipe, gates, valves, etc. 

Acknowledgments—Taylor Park dam is one of the nu­
merous P W A projects delegated by P W A Administrator, 
Harold L . Ickes, to the U . S. Bureau of Reclamation. 
Elwood Mead, located at Washington, D.C., is commis­
sioner of the bureau, and R. F . Walter, with headquarters 
at Denver, is chief engineer. A. A. Whitmore, now located 
at Gunnison, Colorado, will be construction engineer. 

New Surface Applied 
Earliest Concrete 

By F. D. E A S O N 
Assistant Division Engineer, Oregon State Highway Commission, Salem 

One of the earliest constructed pavements on the Ore­
gon State Highway system was the section of the Tuala­
tin Valley highway from Beaverton to Hillsboro, laid in 
1919, as a portland cement concrete pavement 16-ft. wide 
and 6 in. thick. Due to methods of concrete pavement 
construction then prevailing which gave a much inferior 
road surface measured by today's standards, together with 
increased traffic of recent years on this important high­
way, considerable repair work had been performed and 
maintenance had become heavy. 

The Tualatin Valley highway serves a dense and popu­
lous section of the main Willamette valley and the 
patched and uneven surface, narrow pavement, and steep 
shoulders had become quite inadequate for present traf­
fic needs. Construction of the Wilson River and Wolf 
Creek highways to the coast was also impending, which 
would be served by the Tualatin Valley highway upon 
completion of the western portion of these arteries and 
during construction of their eastern sections. With this 
condition and the present and prospective needs, the Ore­
gon State Highway Commission allocated funds from the 
N I R A money of 1933 and contracted for widening the 
grade and widening and resurfacing the pavement of the 
Beaverton-Hillsboro section; and also the Bertha-Multno-
mah County line section of the Bertha-Beaverton high­
way which connects with and divides the traffic of the 
Tualatin Valley highway. 

These contracts were awarded in October, 1933, with 
the expectation of getting the grade widening and shoul­
der work done during the winter and following spring, 
so as to be prepared for bituminous paving work in the 
early summer of 1934. This was accomplished as planned. 
Kern & Kibbe, who had the $191,178 contract for the 
Beaverton-Hillsboro section, and J . C. Compton, contrac­
tor for the Bertha-Washington County line section, com­
pleted grading and shoulder work by the time weather 
conditions in this climate could be relied on for asphaltic 
paving. 

The Beaverton-Hillsboro improvement consists of wid­
ening and resurfacing with asphaltic concrete of the exist­
ing 16-ft. cement concrete pavement. This project ex­
tends from the west side of the town of Beaverton to the 
full-width street pavement in the city of Hillsboro, a 
distance of 8.97 mi. Tn general the alignment and grades 
of the new pavement conform very closely to the old, 
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although betterments were made in several places. The 
new pavement is the Oregon standard two-lane 20-ft. 
width, obtained by constructing a 2-ft. bituminous shoul­
der 5-in. thick on a rock base on each side of the present 
cement concrete and then applying a minimum 2-in. bitu­
minous surface over the entire 20-ft. width. Rock shoul­
ders 6-ft. wide were constructed on each side of the new 
pavement. The portion of the project on the base line in 
the city of Hillsboro was improved by construction of 
concrete curbs and a full-width pavement of 36-ft. be­
tween curbs. 

On new sections being paved, including the widening 
strip on each side of existing pavement, the subgrade 
was prepared by excavating and backfilling with 8-in. of 
compacted rock base. The asphaltic pavement was then 
laid in a 3>£-in. base course and a l>£-inch top course 
where full width of new pavement is required. The wid­
ening strip was a 5-in. bituminous base. A leveling course 
of ' E ' mix was used as needed to smooth and level the 
deformed and irregular surface of the old pavement to 
meet the new grade line and crown, upon which the top 
mix was placed to make a uniform 20-ft. surface. Machine-
finish was required and used where full 20-ft. courses were 
laid. A non-skid surface was applied immediately behind 
the first rolling of the top course. This surface consists 
of hot asphalt-coated screenings of 2^-in. to j4-in. size, 
spread over the wearing surface at the rate of about 6 lb. 
per sq. yd. and then rolled into the still hot pavement. 

(Left) Placing Material and Finishing 
Leveling Course With Ord Finisher 
(Center) Rolling Asphalt-Coated Screenings 
Into Finished Surface 
(Right) Unloading Hot-Mix Material 
With Gallon Spreader Box 

Surface smoothness of the finished pavement was required 
under Oregon state contract specifications to be such that 
the maximum variation in 10-ft. will not exceed 0.1 in. 

The asphalt paving plant supplying hot stuff for this 
project, and which also supplied materials for the recently 
completed Bertha-Multnomah County line section was 
probably the most modern and best constructed plant of 
its kind in the state, or perhaps even the Northwest. I t 
was built and is owned by Kern & Kibbe. Al l materials 
were produced from the company's quarry at St. Helens 
or dredged from the Willamette river, and brought in on 
barges; then unloaded with a clamshell at the dock into 
a large hopper. From the hopper, materials were fed into 
a belt conveyor extending from the dock over a battery 
of 14 storage bins with a combined capacity of 6,000 cu. yd. 
The conveyor belt passed through an unloading mech­
anism which traveled on a track on top of the bins. This 
unloading tripper could be moved to any desired bin at 
any time and discharged the material from the belt from 
either side. There were also several large stockpiles of 
material in the yard adjoining the plant provided for the 
paving operations. Materials of the proper sizes and 
quantities were transported by yard trucks into a com-
partmcnted grizzly, with an automatically controlled feed. 
This feed arrangement loaded the material onto a con­
veyor belt leading into the rotary dryer. A bucket ele­
vator then delivered the materials from the dryer into 
two 48-in. rotary screens on top of the storage bins. Dust 
was collected by a blower at the end of the rotary dryer 
and was blown through a 36-in. pipe to a dust collector 
on top of a 14 by 16-ft. steel settling tank. 

Material was weighed from the storage bins into the 
weighing compartment with multiple scales consisting of 
five beams, and was then passed into a pugmill mixer of 
4,000 lb. capacity. Asphalt for the mix was pumped up 
to the weighing platform from an underground concrete 
storage tank of 30,000 gal. capacity, located back of the 
plant. Each batch was mixed in the pugmill mixer 45 
seconds at 84 revolutions. The hot mix was transported 
to the street by 27 Ford and Chevrolet trucks in two-
batch loads. 

An Ord finisher, two Galion spreader boxes, two 3-
wheel and one 2-wheel 10-ton rollers, a dual-drive and a 
single-drive power blade, and two water tanks were used 
on the street. Base and shoulder rock on the west end 
of the contract were supplied from the Saxton & Looney 
plant on Gales creek near Forest Grove and for the east 
end from Kern & Kibbe's plant at Portland. 

The work, completed in the early fall of 1934, was han­
dled by Ear l Wood, paving plant superintendent, for the 
contractor. L . D. Mars was resident engineer for the 
State on this project and W. E . Chandler is division 
engineer, H . G. Smith is construction engineer, and R. H . 
Baldock is State highway engineer. 
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On the Western 
1— One of several large fills on new Navy Yard highway, Wash., unde 
contract to Northwest Construction Co., Seattle. Knapp bulldoze 
mounted on Caterpillar dlesel 75' is used for placing the easily handle! 
material. 
2— Down stream face of completed Madden dam and power hous 
located in Chagras river near City of Panama. 
3— Erecting East Bay double-deck steel structure of San Francisco-Oak 
land Bay bridge. Columbia Steel Co., general contractors. 
4— Roadside widening with a Lima '601' shovel on Stevens Pass, Wash J 
project. J . Coyle, contractor. 
5— Employing heat treatment (using Calol) for removing asphalt cover 
ing of salvaged oil pipe on Standard Oil Co. pipe line contract 
Bechtel-Kaiser Co., Contractors. 
6— Drill carriage used in heading of Wide Canyon No. I tunnel o 
Colorado River Aqueduct. 
7— One of four I1/] yd. Lorain shovels excavating the Port Peck spillwa 
under contract to Martin Wunderlich Co. Hauling equipment consist 
of Euclid bottom-dump wagons drawn by Truck-Tractor units. 
8— A Wood road-mix machine drawn by a Caterpillar tractor laying 
top surface on highway between Sheridan, Wyo. and Billings, Mont. 
9— One of more than ISO Ford V-8 trucks being used on Fort Peck dan) 
over-burden stripping. 
10— Cofferdam for pier no. 10 of Coos Bay bridge, Oregon. Accesj 
trestle and derrick car is used for foundation work. Northwest Road; 
Co., contractors. 
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Construction Front 
—Building oil shoulders on Castroville-Moss Landing highway in Mon-
rey county, Calif, with a Wehr quadruple drive motor grader. 
—West portal of Broadway tunnel near Oakland, Calif., showing 
inkers and batching plant. 
—Bulldozers taking out cut on highway which shortens the distance 
id eliminates the old Jack Rabbit trail between Los Angeles and 
iperial valley. 
—Link-Belt loader filling cars with gravel from pit at Cole, Mont, for 
ipment to Fort Peck dam 75 mi. distance. 
i—A portion of 13,000 ft. of 16-in. Super-de Lavaud B & S supply line 
sing laid for the City of Gilroy, Calif. 
—Easterly terminus of San Francisco-Oakland Bay bridge showing 
D u b l e deck steel structure in background and lower concrete road 
jck in foreground. Note columns in place for supporting upper deck 
ssigned for fast moving traffic. Inter-urban tracks occupy lower left 
iddway and the lower right is reserved for truck traffic. 

—Surfacing material for highway near Quilcene, Wash., being taken 
om stock pile with a McCormick-Deering powered '/j-yd. Austin 
ovel and an International truck, Kernan & Libby, Portland, contractors. 

I—Deck structure of Arvada bridge over Powder river in Wyoming. 

I—Wooidridge 25-30 yd. side dump wagon used on excavation at 
oulee Dam. This wagon is mounted on 16 pneumatic tires and unload-
g is accomplished by lifting one side with hydraulic jacks. 
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Dam Site: The main spillway clam is being built across 
Columbia river, at a site 40 mi. east of Portland, Ore. At 
this point Bradford island divides the river into two chan­
nels, the minor or south channel, known as Bradford 
slough, being utilized in the development as the power­
house site and forebay. As it is impracticable to enlarge 
this channel to take more than a minor percentage of the 
river flow, it was realized when the dam site was chosen 
that river diversion by means of cofferdams separately 
unwatering successive portions of the river bottom would 
have to be undertaken. 

Unique Cofferdam Con 
Handling Columbia 

Working season. The flow of Columbia river, is char­
acterized by a regular summer flood, extending from May 
to July. Through the following three months the river 
falls steadily at a predictable rate. From November to 
March the river is near low water except for flash winter 
floods caused by heavy rainfall, usually on soft snow, in 
lower altitudes. These floods may occur at any time 
during the winter or spring. The annual summer rise, 
terminating the low water season, usually starts about 
April 1. The working season in the river is quite defi­
nitely limited to the 8-month period of August to March, 
inclusive, and construction work may be subjected to one 
or more winter floods, two of which during the 56-year 
period of record have materially exceeded 300,000 sec. ft. 

Choice of type. Hydraulic studies showed that only 
minor channel obstruction would be caused by coffer-
damming half the river in each of two construction steps, 
provided that timber or steel cribs were used and that the 
Washington bank was cut away to the entire extent ulti­
mately to be provided for the main dam spillway opening 
before closing the first cofferdam. With this provision 
the backwater rise caused by cofferdamming the south 
half of the dam site would be approximately 2 ft. at a flow 
of 300,000 sec. ft. During the second half of construction 
the backwater at 300,000 sec. ft. with deep diversion slots 
left in the south half of the dam, would amount to 
approximately 3.5 ft. Considering these factors and 
the loss of channel cross section occasioned by overlap­
ping the cribs in successive steps, it has appeared logical 
to lay out the cofferdam in two steps. 

In the river bed near the center of the channel at the 
dam site, Eagle Creek bed rock lies exposed in part, and 
in part covered by heavy boulder or gravel overburden 
varying from 5 to 20 ft. in depth. The elevation of bed 
rock is highest in the middle of the river and slopes gen­
erally downward toward either shore so that the river-
ward cribs may be set on bedrock while the shore cribs 
must be set on gravel and boulder overburden. At the 
abutments the overburden cover ranges from 110 to 130 ft. 

General View Of Main Dam Site Showing Crib Ways In Foreground And 
Placement Of Crib No. 13 At End Of Trestle. Sounding Barge, Drill Rig, 

And Dipper Dredge Operating Opposite Launching Ways. 

in depth. It was decided to seat the center row of cribs 
(parallel with the stream axis) directly upon bedrock after 
removing the boulder and gravel cover on account of the 
relatively narrow channel and high natural velocities which 
range from 6 to 15 ft. per sec. at the dam site. Several 
types of cofferdams were studied in connection with dam 
construction schedules, relative safety, ease of construc­
tion, available working season, and cost. These included 
reinforced concrete caissons, steel sheet pile cells, steel pile 
walls braced with stoplogs as employed at the Keokuk 
project on Mississippi river and Dnieprostroy on Dnieper 
river, and a continuous line of timber cribs built from one 
end and shielded by a floating guard crib as used on St. 
Lawrence river for the Beauharnois project. 

Adopted Plan. The type finally chosen consists of a 
line of timber cribs in contact, each 60-ft. long and 60, 48, 
or 36-ft. wide according to their height. Cribs 8 and 13 
( see Crib Location Plan) are provided with noses to pro­
vide an easy corner for the river current passing the cribs. 
The south and north half enclosures each form an open 
U with oblique arms reaching from shore to connect with 
a river leg 460 ft. long these enlarging the effective chan­
nel capacity by providing a smooth entrance to the nar­
rowest portion. This shape also enables placing the shore 
arms of the crib line at oblique angles up and downstream 
to gain working space within the cofferdam area for ex­
cavation and haulage. 

For the outer portion of the south cofferdam a water­
tight seal will be provided by a line of steel sheet piling in 
front of cribs 4 to 17. Shore cribs 1 to 3 and 18 to 21 will 
be blanketed by an impervious outside fill which will also 
extend in front of the outer shore-leg portion of the steel 
pile wall. In addition all cribs are being faced on the water 
side by 3 by 12-in. tongue and groove sheathing. Along 
the river face of cribs 6 to 14, tee piles are being provided 
at 12-ft. intervals so that in case of leakage or lack of pen-
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struction for 
iver Flood Waters 

In construction of the Bonneville main spillway dam 
across Columbia river, one of the largest rivers in 
United States, the government assumes responsi­
bility for contingencies involved in cofferdam work 

By H. G . GERDES 
Engineer in C h a r g e of Design, Main Spillway Dam 

H . G. Gerdes graduated from the University of California in 
1922 with a C . E . degree. In 1922 and 1926 he was connected with 
Fred H . Tibbctts, consulting engineer of San Francisco, as eur-
veyor, draftsman, and designer on irrigation, reclamation and 
power projects. In the interval between 1923-1925 he was with 
the Standard Oil Co. in the engineering department. From 1926-
1928 Gerdes was with Loveland Engineers, Inc. , operators and 
consulting engineers in water works practice, serving as valuation 
engineer, designer, and superintendent of construction. During 
the following year he was designing engineer on the Hetch-Hetchy 
Water Supply project for the City of San Francisco. In 1931 
Gerdes became associated with the United States Engineers' De­
partment as hydraulic engineer on investigation work covering 
hydroelectric and flood control projects including the proposed Salt 
Water Barrier on San Francisco Bay, the San Joaquin Valley 
Flood Control project and Bonneville project. Since work was 
started on the later project, Gerdes has served as designing engineer 
on the spillway dam and in this work he has been active in all 
phases of the design. 

e t r a t i o n of the first p i le l i ne , a d d i t i o n a l p i l i n g m a y be 
d r i v e n a n d c o n n e c t e d to the w a l l . T h e s e tee pi les w i l l a l so 
s e r v e as p o i n t s o f a t t a c h m e n t f o r t r i a n g u l a r c u r r e n t de­
flectors, to be p l a c e d a l o n g the b o t t o m of the p i le w a l l 
to p r e v e n t e r o s i o n . 

S t e e l sheet p i l e s w i l l a l s o be d r i v e n b e t w e e n c r i b s 6-7 

(Upper) Sinking No. 12 Crib At End Of Access Trestle. Bucyrus-Erie Crane 
And Derrick Barge Are Used For Handling Timber From Scow At Riqht. 
(Lower) Crib No. 12 On Launching Way. Note Bottom Timbers Have Been 

Cut Away To Fit Foundation Bedrock. 

a n d 14-15, c o n n e c t i n g w i t h tee p i l e s i n the o u t e r w a l l s 
a n d e x t e n d i n g i n t o the u n w a t e r e d a r ea to c o n n e c t w i t h 
the f u t u r e n o r t h c o f f e r d a m b u l k h e a d . 

N o r t h C o f f e r d a m . B e f o r e c o m p l e t i o n o f the s o u t h h a l f 
of t h e d a m a t i m b e r b u l k h e a d o f c r i b w o r k l o a d e d w i t h 
r o c k a n d g r a v e l w i l l be bu i l t i n the d r y u p o n the n o r t h 
e n d o f the c o m p l e t e d c o n c r e t e s t r u c t u r e a n d c o n n e c t e d 
w i t h c r i b s 7 a n d 14. 

C r i b s 1 t o 6 a n d 15 to 21 w i l l be r e m o v e d f o l l o w i n g the 
c o m p l e t i o n of the s o u t h h a l f d a m above h i g h w a t e r a n d 

Engineers Having A Prominent Part In Construction Of Bonneville 
Project. Reading Left to Right: F. A. Cothran, Consulting Engineer; 
H. G. Gerdes, Designing Engineer; C . I . Grimm, Chief Civilian En­
gineer; Major C . F. Williams, District Engineer; Capt. J . S. Gorlinski, 

Resident Engineer; And B. E. Torpen, Construction Engineer. 

c r i b s 22 to 38 p l a c e d a f t e r the s u m e r f l o o d w i l l c lose the 
n o r t h h a l f c h a n n e l a n d d i v e r t t h e r i v e r flow t h r o u g h 9 
deep d i v e r s i o n s lo t s l e f t i n the s o u t h h a l f d a m a n d t h r o u g h 
the 4 p o w e r p l a n t s k e l e t o n u n i t s i n B r a d f o r d s l o u g h . 

C l o s u r e of d i v e r s i o n s l o t s . A f t e r c o m p l e t i o n of the 
n o r t h h a l f clam a n d r e m o v a l o f the n o r t h c o f f e r d a m , these 
d i v e r s i o n s lo ts , e x t e n d i n g d o w n to e lev . — 5 f t . , w i l l be 
c l o s e d one o r t w o at a t ime by s e t t i n g t h e p e r m a n e n t 
s teel gates . A f t e r c u t t i n g o f f the flow, t i m b e r c o f f e r d a m s 
w i l l be set a r o u n d the ends o f each s lot a n d the p e r m a n e n t 
s i l l w i l l be c o n c r e t e d i n at e l ev . 24 f t . 

C r i b d e s i g n . B e c a u s e o f the l a rge s i ze a n d c o n s i d e r a b l e 
n u m b e r o f c r i b s to be p l aced , s p e c i a l e m p h a s i s w a s p laced 
u p o n t h e i r des ign i n a n e n d e a v o r to s e c u r e a u n i f o r m l y 
s t r o n g as w e l l as e c o n o m i c a l s t r u c t u r e . S t u d i e s w e r e 
m a d e of c r i b w o r k i n c o n n e c t i o n w i t h a n u m b e r of j o b s 
p r e v i o u s l y c o n s t r u c t e d a n d de ta i l ed a n a l y s i s w e r e c a r r i e d 
ou t o n c r i b s c o n s t r u c t e d i n c o n n e c t i o n w i t h the B e a u -
h a r n o i s , D n i e p r o s t r o y , a n d R o c k I s l a n d p r o j e c t s . T h e 
c loses t p a r a l l e l w i t h B o n n e v i l l e w a s f o u n d at D n i e p r o s t r o y 
w h e r e c r i b s o v e r 40 f t . h i g h w e r e p l a c e d i n deep flowing 
w a t e r . T h e f o l l o w i n g t a b u l a t i o n g ives the p r i n c i p a l da t a 
on f o u r c o f f e r d a m s a n a l y z e d : 

C O F F E R D A M C R I B S — C O M P A R A T I V E F A C T O R S — i P R O J E C T S 
Item Rock Island Beauhamois Dnieprostroy Bonneville 

1. Crib Pocket 
8'x8' 10'xlO' 7' to 9.5' Vfxlf 

2. Maximum 
8'x8' 10'xlO' 7' to 9.5' Vfxlf 

width of crib. BO' 20' 61' 60' 
3. Maximum 

height of crib 60* 22' 42' 63' 
4. Vertical tim-

12"xl2" in all Bolted in out­ Scattering 8"xl2" bolted 
outside cor­ side corners 

Scattering 
all outside 

ners corners o « 
lower portion 

6. Principal tim-
12"xl2" 8"x8" 9"x9" 10"xl2". 

12"xl2" 
6. Timber lengths 16'x32' 10'x20' no data 24'x36' 
7. Timber grade. Doug, fir No. B . C. fir no data Doug, fir No. 

1 and No. 2 2 Common 
or better 
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C o n s i d e r a b l e v a r i a t i o n i n d e s i g n w a s f o u n d i n t h e c r i b s 
a n a l y z e d , l o w j o i n t s t r e n g t h a n d h e a v y use of t i m b e r a p ­
p e a r i n g to h a v e been c o m m o n p r a c t i c e . 

A f t e r c o n s i d e r i n g the loads i m p o s e d d u r i n g p l a c e m e n t , 
filling, a n d a f t e r u n w a t e r i n g , the B o n n e v i l l e c r i b s h a v e 
been des igned as r o c k b ins , t h e m o s t i m p o r t a n t c o n s i d e r a ­
t i o n b e i n g the s t r e n g t h a g a i n s t l a t e r a l l oads of the u n w a -
t e r e d ( d r y ) s ide c r i b w a l l s . O t h e r s ide w a l l s no t e x p o s e d , 
a f t e r u n w a t e r i n g , w e r e d e s i g n e d to w i t h s t a n d the w e i g h t 
of t he s u b m e r g e d fill o n l y . W e i g h t p o c k e t w a l l s w e r e de­
s i g n e d f o r l a t e r a l t h r u s t w i t h floors to be c o n n e c t e d 
t h r o u g h v e r t i c a l s w i t h the u p p e r c r i b w a l l s so t h a t the 
c r i b b o t t o m w o u l d no t p u l l o f f w h i l e floating. 

I n t e r i o r j o i n t s w e r e des igned as t e n s i o n t i e s h o l d i n g the 
c r i b w a l l s t oge the r . M a i n h o l d i n g l ine a t t a c h m e n t s w e r e 
d e s i g n e d to w i t h s t a n d a 100,000 lb . p u l l e ach w i t h d i a g o n a l 
b r a c i n g to c a r r y t h i s l oad i n t o the c r i b . S i d e h o l d i n g l i n e 
a t t a c h m e n t s w e r e s o m e w h a t a r b i t r a r i l y des igned f o r h a l f 
t h i s p u l l . 

T h e h u l l r e s i s t a n c e of the c r i b floating i n the c u r r e n t 
w a s c a l c u l a t e d f r o m the v e l o c i t y h e a d f o r m u l a : 

V 
P = 6 1 . 5 C A — or s i m p l y P = 1.5A V 

2g 
W h e r e P = t o t a l p r e s s u r e i n p o u n d s 

A = p r o j e c t e d a r e a n o r m a l to c u r r e n t ( i n t h i s 
case the end f a c e ) 

C = h e a d lo s s c o e f f i c i e n t ( a s s u m e d f o r d e s i g n a t 
1.5) 

V — T h e c u r r e n t v e l o c i t y , t a k e n f r o m m e a s u r e ­
m e n t s as 9 f t . / s e c . at Q = 150,000 c . f . s . 

T e n s o m e t e r m e a s u r e m e n t s o n h o l d i n g cab le s d u r i n g 
p l a c e m e n t o f the first c r i b s s h o w e d r a t h e r w i d e l y v a r y i n g 
v a l u e s o f C , 1.3 h o w e v e r b e i n g the a v e r a g e o b s e r v e d . 

T i m b e r w o r k i n g s t resses w e r e a s s u m e d a t 1,600 l b . pe r 
sq . i n . fiber s t r e s s a n d b e a r i n g p a r a l l e l w i t h the g r a i n , a n d 

Plan Of Coffordam To Facilitate Main Dam 
Contraction. Bradford Island Section 
Will Be Completed First. 

400 lb . pe r sq . i n . b e a r i n g p e r p e n d i c u l a r to t h e g r a i n . M o s t 
o f t he t i m b e r c o n n e c t i o n s a r e made w i t h d r i f t a n d m a ­
c h i n e bol t s , t h o u g h 4 - i n . ' T e c o ' sp l i t r i n g c o n n e c t o r s w e r e 
u s e d i n the w e i g h t p o c k e t b o t t o m s . F r i c t i o n t e s t s w e r e 
m a d e u p o n the r i v e r b a n k g r a v e l i n t e n d e d f o r use as c r i b 
fill to d e t e r m i n e the s l i d i n g c o e f f i c i e n t o f t h i s m a t e r i a l 
u p o n c r i b t i m b e r , s h e a t h i n g , a n d u p o n i t s e l f , bo th w e t a n d 
d r y , w i t h r e s u l t s as f o l l o w s : 

Friction Coefficient—Average of 4 Tests 
Gravel on alternate 12-in. timber and 12-in. spaces filled Dry Wet 

with gravel, slid across the layera 71 .79 
Gravel on gravel 65 .71 
Gravel on 2 by 12-in. sheathing 60 .71 

C r i b s d e s i g n e d to fit b o t t o m . B e c a u s e o f t h e r e l a t i v e l y 
n a r r o w r i v e r c h a n n e l a t t he d a m s i t e a n d n e c e s s i t y f o r 
m a k i n g the r i v e r l e g o f the first ( s o u t h ) c o f f e r d a m as t h i n 
as poss ib le , s p e c i f i c a t i o n s r e q u i r e d s e a t i n g c r i b s 6 t o 15 i n 
a t r e n c h d u g t h r o u g h 5 to 15 f t . o f g r a v e l a n d b o u l d e r 
o v e r b u r d e n to b e d r o c k . A f t e r a par t o f t h i s e x c a v a t i o n 
h a d been m a d e a n d the s o m e w h a t i r r e g u l a r s u r f a c e of the 
b e d r o c k b e c a m e a p p a r e n t , s e r i o u s doub t s w e r e e n t e r t a i n e d 
b y s o m e as to t h e f e a s i b i l i t y o f fitting these c r i b s to t h e i r 
f o u n d a t i o n s a n d v a r i o u s s u b s t i t u t e s c h e m e s w e r e o f f e r e d . 

A t t h i s j u n c t u r e i n o r d e r to o b t a i n the a c c u r a t e r i v e r 
b o t t o m c o n t o u r s d e s i r e d , a s o u n d i n g b a r g e e q u i p p e d w i t h 
f o u r 2 - i n . doub le e x t r a s t r o n g p ipe s o u n d i n g r o d s o p e r a t i n g 
t h r o u g h 4 ^ 2 - i n . e x t r a s t r o n g p ipe w e l l s , w a s d e s i g n e d , ou t ­
fitted, a n d p l a c e d i n s u c c e s s f u l o p e r a t i o n i n l ess t h a n one 
w e e k . 

T h i s r i g w o r k i n g i n 40 to 50 f t . o f s w i f t w a t e r m a d e 
s o u n d i n g s f o r a l l c r i b sea t s o n the r i v e r b o t t o m a t 4 - f t . 
c en t e r s , p o s i t i o n s b e i n g r e f e r r e d to a s teel l i n e s t r e t c h e d 
a c r o s s the c h a n n e l , a n d p r o v e d t h a t s u c h s o u n d i n g s w e r e 
p r a c t i c a b l e w i t h a n a c c u r a c y o f 2 f t . r e g a r d i n g p o s i t i o n 
a n d less t h a n 1 f t . f o r e l e v a t i o n . B a s e s o f a l l c r i b s a r e 
b e i n g d e s i g n e d to fit the r i v e r b o t t o m as d e v e l o p e d by 
these s o u n d i n g s . T o date t w e l v e c r i b s , w i t h i r r e g u l a r 
b o t t o m s s h a p e d to fit t he r i v e r bed h a v e been s u c c e s s f u l l y 
l a n d e d , a l l w i t h i n one f o o t o f the des igned e l e v a t i o n . 

C r i b fill. B o t t o m s o f a l l p o c k e t s o f c r i b s 4 to 17 e x c e p t 
the t w o r o w s n e x t t o the r i v e r f a c e a n d the e n t i r e h e i g h t 
of t h e r o w o f p o c k e t s o n the ' d r y ' s ide a r e filled w i t h 
b r o k e n r o c k to s e c u r e h i g h e r s l i d i n g r e s i s t a n c e a n d f r e e 
d r a i n a g e . T h e r e m a i n i n g p o c k e t s o f t he se c r i b s a n d a l l 
p o c k e t s i n the s h o r e w a r d c r i b s a r e f i l l e d w i t h b a n k - r u n 
g r a v e l f r o m e x c a v a t i o n , the fill i n the r i v e r w a r d r o w b e i n g 
se lec ted f o r i m p e r v i o u s n e s s . T h e t op 3 f t . i n a l l p o c k e t s 
is to be b r o k e n r o c k a n d tops of p o c k e t s w i l l be c o v e r e d 
by 6 by 12- in . d e c k i n g . 

G o v e r n m e n t r e s p o n s i b i l i t y . D u e to the u n u s u a l s i z e 
a n d cos t o f t he se c o f f e r d a m s ( o v e r $2,000,000) a n d p o s s i ­
b i l i t y o f a n u n u s u a l r i v e r s e a s o n d e l a y i n g t h e w o r k o r r e ­
q u i r i n g r e c o n s t r u c t i o n o f p a r t o f t h e c o f f e r d a m , i t w a s 
dec ided t h a t it w o u l d be e c o n o m i c a l f o r the U n i t e d S t a t e s 
t o be r e s p o n s i b l e f o r c o n t i n g e n c i e s i n v o l v e d i n c o f f e r d a m 
w o r k . C o f f e r d a m o p e r a t i o n s h a v e been a c c o r d i n g l y c o n ­
t r a c t e d f o r o n a u n i t p r i c e ba s i s . T h e p r i n c i p a l q u a n t i t i e s 
i n v o l v e d a r e e s t i m a t e d as f o l l o w s : 

Item Quantity Unit Price 
Crib footing excavation 50,000 cu.yd. $ 4.80 $240,000 
Timber and lumber 8,000 M.f.b.m. 100.00 800.000 
Crib fill .75 150,000 
Steel sheet piling . . . 90.000 sq.ft. 2.50 225.000 
Toe and shore fill . . . 200,000 cu.yd. .50 100.000 
Cofferdam removal . . . 200.000 cu.yd. 1.20 240,000 

60.000 ac.ft. 6.00 360.000 

$2,115,000 
U n d e r the s p e c i f i c a t i o n s the c o n t r a c t o r is r e s p o n s i b l e 

f o r the p r o p e r p l a c i n g a n d l o a d i n g of the i n d i v i d u a l c r i b s . 
A f t e r c o m p l e t i o n a n d a c c e p t a n c e of any c r i b , t he U n i t e d 
S t a t e s w i l l be r e s p o n s i b l e f o r i t s s t a b i l i t y a n d f o r a n y d a m ­
age b y o v e r t o p p i n g o r o t h e r n a t u r a l cause . I n case of loss 
of a n y a c c e p t e d pa r t by flood o r o t h e r n a t u r a l c ause b e f o r e 
c o m p l e t i o n of the c o f f e r d a m o r f a i l u r e , o v e r t o p p i n g o r 
b l o w - o u t a f t e r c l o s u r e has been m a d e , the U n i t e d S t a t e s 
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General Plan Of Bonneville Project Showing 
Relative Location Of Lock, Power House, 
Levee, And Main Spillway Dam. 

w i l l pay the c o n t r a c t o r f o r n e c e s s a r y r e c o n s t r u c t i o n at t he 
un i t p r i ce s b i d f o r c o n s t r u c t i o n a n d i n a d d i t i o n , i f t he c o f ­
f e r d a m s a re flooded a f t e r u n d e r w a t c r i n g , the c o n t r a c t o r 
w i l l be p a i d $8,000 per m o n t h d u r i n g t h e t i m e lo s t . B y these 
p r o v i s i o n s the c o n t r a c t o r is i n l a r g e m e a s u r e r e l ea sed f r o m 
the e x t r a o r d i n a r y h a z a r d s of c o f f e r d a m w o r k a n d is enab l ed 
to devo te h i m s e l f m o r e c l o s e l y t o t h e a c t u a l c o n s t r u c t i o n , 
c o n c e r n e d w i t h the d a m p rope r . 

C o n s t r u c t i o n p r o g r a m . S t u d y of the 2 0 - y r . h y d r o g r a p h , 
1912-32, s h o w e d tha t f o r a flow n o t e x c e e d i n g 250,000 c . f . s . , 
a n 8 m o n t h w o r k i n g p e r i o d w a s a v a i l a b l e e v e r y y e a r ( o n e 
20 -day i n t e r r u p t i o n i n J a n u a r y , 1918, a t m a x i m u m flow 
300,000 c . f . s . ) a n d a 9 - m o n t h o r l o n g e r s e a s o n w a s poss ib l e 
16 o u t o f 20 y r s . B e l o w 200,000 c . f . s . w o r k c o u l d h a v e 
p roceeded a l l y e a r s f o r 6 m o n t h s ( 1 m o n t h i n t e r r u p t i o n s 
i n J a n u a r y , 1918, a n d D e c e m b e r , 1928) d u r i n g 18 y e a r s f o r 
7 m o n t h s , a n d 17 y e a r s f o r 8 m o n t h s o r l o n g e r . F o r a 
flow b e l o w 150,000 c . f . s . c o n s t r u c t i o n c o u l d h a v e p roceeded 
5 m o n t h s d u r i n g 19 y e a r s a n d 7 m o n t h s d u r i n g 16 y e a r s . 

B a s e d u p o n t h i s d a t a it h a s been a s s u m e d t h a t o n the 
r e c e d i n g r i v e r flow a f t e r the s u m m e r flood, c o f f e r d a m 
c l o s u r e o p e r a t i o n s c o u l d be a c t i v e l y c a r r i e d o n d u r i n g 
flows v a r y i n g f r o m 250,000 t o 150,000 c . f . s . a n d t h a t t h e 
c o f f e r d a m w h e n c l o s e d s h o u l d be s a f e a g a i n s t a flood of 
300,000 c.f .s . , i n s u r i n g , w i t h a r i s k of one c h a n g e i n 28, a n 
8 m o n t h c o n t i n u o u s w o r k i n g s e a s o n f r o m A u g u s t to 
M a r c h i n c l u s i v e . 

T h e spec i f i ed c o n s t r u c t i o n p l a n c o n t e m p l a t e d b u i l d i n g 
o n l y c r i b s 8 to 13 d u r i n g the 1934-35 w o r k i n g s e a s o n , a n d 
c l o s i n g the c o f f e r d a m a n d b u i l d i n g the s o u t h h a l f d a m 
d u r i n g t h e 1935-36 season . T h e c o n t r a c t o r h a s h o w e v e r 
r e c e i v e d a d d i t i o n a l a u t h o r i z a t i o n to b u i l d a n d p lace c r i b s 
1 t o 3 a n d 19 to 2 1 , a n d c o m p l e t i n g c l o s u r e of the s o u t h 
c o f f e r d a m w i l l p r o b a b l y be m a d e d u r i n g the c u r r e n t (1934-
3 5 ) l o w w a t e r s e a s o n . 

T h i s e a r l y e n c l o s u r e w i l l p e r m i t u n w a t e r i n g to tes t t h e 
c o f f e r d a m a n d p o s s i b l y s o m e e x c a v a t i o n w o r k to be done . 
N o d a m a g e i s a n t i c i p a t e d f r o m o v e r t o p p i n g the c o f f e r d a m 
by t h e s u m m e r flood o f 1935. 

D u r i n g the 1935-36 w o r k i n g s e a s o n e x c a v a t i n g a n d c o n ­
c r e t i n g those p o r t i o n s of the s o u t h h a l f d a m b e l o w h i g h 
w a t e r w i l l be c o m p l e t e d . B e t w e e n the p ie r s o f t h i s h a l f 
d a m 9 d i v e r s i o n s lo t s 50 f t . w i d e a n d e x t e n d i n g 29 f t . 
d o w n w a r d to e l ev . — 5 f t . w i l l be l e f t open . A t the c lose of 
t h i s season the t i m b e r c r i b b u l k h e a d c o n n e c t i n g c r i b s 7 
a n d 14 a c r o s s t h e d a m w i l l be c o m p l e t e d i n the d r y a n d 
the s o u t h c o f f e r d a m c r i b s 1 to 6 a n d 15 to 21 r e m o v e d . 

D u r i n g the 1936-37 w o r k i n g season , c r i b s 22 to 29 a n d 
30 to 35 w i l l be p l a c e d a n d the n o r t h h a l f d a m b u i l t i n a 
s i m i l a r m a n n e r e x c e p t t h a t no d i v e r s i o n o p e n i n g s w i l l be 
l e f t . D u r i n g the l a t t e r p a r t o f 1937, the 9 d i v e r s i o n s lo t s 
i n t he s o u t h p o r t i o n of the d a m w i l l be i n d i v i d u a l l y c lo sed 
a n d the d a m c o m p l e t e d . 

C r i b f o o t i n g e x c a v a t i o n . T o p r o v i d e a seat f o r c r i b s 
6 to 15 o n r o c k i n m i d - c h a n n e l i t i s n e c e s s a r y to e x c a v a t e 
o v e r l y i n g b o u l d e r s a n d g r a v e l . T h i s m a t e r i a l i s b e i n g d u g 
b y a 5 -yd . d i p p e r dredge , l oaded in to d u m p s c o w s a n d 
depos i t ed o u t s i d e the c o f f e r d a m a rea . T h e m a x i m u m cu t 
i s a b o u t 15 f t . b u t m o s t o f the w o r k c o n s i s t s m e r e l y o f 
s c r a p i n g o f f a n u n e v e n l a y e r of bou lde r s a n d cobb le s o v e r ­
l y i n g the b e d r o c k . S o m e b o u l d e r s are o f l a rge s i ze r e q u i r ­
i n g c o n s i d e r a b l e d r i l l i n g a n d b l a s t i n g , a n d i n d i v i d u a l r o c k s 
s t u c k i n the d ippe r a r e a c o m m o n o c c u r r e n c e . 

I n a d d i t i o n t o t h e m i d c h a n n e l d r e d g i n g s o m e w o r k is 
a l s o b e i n g done i n s m o o t h i n g of f the b o t t o m f o r the s ide -
a r m c o f f e r d a m s to p e r m i t eas i e r p l a c e m e n t o f c r i b s . 

B u i l d i n g a n d P l a c i n g c r i b s . T i m b e r c r i b s a r e b e i n g 
b u i l t on a l a u n c h i n g w a y s o n the B r a d f o r d i s l a n d s h o r e 
b e t w e e n t h e d a m s i t e a n d the upper c o f f e r d a m l e g . T h e 
w a y s , c o n s i s t i n g o f a set o f 2 4 - i n . s q u a r e t i m b e r s o n a 1 0 % 
s lope e x t e n d i n g to the w a t e r s edge, p e r m i t b u i l d i n g 2 c r i b s 
a d j a c e n t to each o t h e r s i m u l t a n e o u s l y . E a c h c r i b i s b u i l t 
on a t i m b e r s l i d i n g w a y , the i r r e g u l a r b o t t o m s b e i n g s u p -
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p o r t e d by b l o c k i n g , w h i c h , w i t h the s l i d i n g w a y , is w i t h ­
d r a w n a f t e r l a u n c h i n g . C r i b s a r e b u i l t to a h e i g h t o f 
a b o u t 14 f t . o n t h e w a y s be fo re l a u n c h i n g , a l l v e r t i c a l 
f r a m i n g b e i n g i n th i s p o r t i o n . 

T h e c r i b w a y s a r e s e r v e d by a n ' A m e r i c a n ' w h i r l e y w h i c h 
p i c k s i n d i v i d u a l s t i c k s f r o m s t o c k p i les i m m e d i a t e l y b e h i n d 
the w a y s a n d p laces t h e m f o r the b u i l d i n g g a n g . L u m b e r 
f o r t h i s o p e r a t i o n is d e l i v e r e d f r o m P o r t l a n d a n d l o c a l m i l l s 
by t r u c k . A l l bol t a n d d r i f t p in ho l e s a r e d r i l l e d by a i r 
a u g u r s a n d p i n s a n d bol ts a r e d r i v e n b y a i r h a m m e r s . 

A f t e r l a u n c h i n g , r i v e r c r i b s a re a t t a c h e d to t w o 1 ^ - i n . 
h o l d i n g l i n e s l e a d i n g o v e r a t i gh t l i n e ba rge a n d a n e q u a l ­
i z i n g b l o c k r a f t to a 2 - d r u m 12 by 17- in . s t e a m h e a d h o i s t s 
l oca t ed on P i c t u r e r o c k , 2,000 f t . u p s t r e a m . B e c a u s e o f a 
s l i g h t b e n d i n the r i v e r a t t he d a m s i t e , t h i s h o i s t f o r ­
t u n a t e l y is a l m o s t i n d i r ec t l i n e w i t h t he m i d c h a n n e l c r i b s , 
w h i c h f a c i l i t a t e s h a n d l i n g a n d p l a c e m e n t . 

W h e n p r o p e r l y h o o k e d up , c r i b s a r e t a k e n out in to the 
r i v e r a n d set i n a p p r o x i m a t e p o s i t i o n f o r b u i l d i n g up to 
f u l l he igh t . S i d e - h o l d i n g l i n e s a r e used , l e a d i n g to 200 h.p. 
e l e c t r i c h o i s t s o n t h e W a s h i n g t o n a n d B r a d f o r d s h o r e s . 
B u i l d i n g o f u p p e r c r i b p o r t i o n s h a s been done bo th by 
a c r a w l e r c r a n e o p e r a t i n g f r o m the a d j a c e n t c r i b a l r e a d y 
i n p l ace a n d by a floating s t i f f - l e g d e r r i c k . B o t h r i g s t a k e 
l u m b e r f r o m s c o w s loaded a t P o r t l a n d . A s the c r i b se t ­
t les deeper i n the w a t e r a d d i t i o n a l h o l d i n g l ines a r e a t ­
t a c h e d so t h a t w h e n bu i l t f u l l h e i g h t a n d r e a d y f o r p l ace ­
m e n t 5 p a r t s o f 1^4-in. r ope a r e e m p l o y e d i n t h e m a i n 
h o l d i n g l i ne s , a t t a c h e d at 6 p o i n t s o n the c r i b a n d e q u a l ­
i zed t h r o u g h t h e b l o c k r a f t a n d the t i gh t l i n e barge . F r o m 
4 to 6 s i d e - h o l d i n g l i n e s o f \ - % a n d \ - % i n . r ope h a v e a l so 
been e m p l o y e d a t t he t i m e of p l a c e m e n t . 

D u r i n g the l a t t e r s tages o f b u i l d i n g up the c r i b s , i t i s 
n e c e s s a r y to b a l l a s t t h e w e i g h t p o c k e t s to keep the c r i b 
f r o m o v e r t u r n i n g a n d l a y i n g on i t s d i a g o n a l . T h i s l oad , 
c o m p o s e d o f b a n k r u n g r a v e l , i s s h o v e l e d f r o m t h e p i t in to 
s k i p s o r d u m p t r u c k s , h a u l e d ou t the c o n s t r u c t i o n t r e s t l e , 
a n d p l a c e d w i t h the s a m e c r a w l e r c r a n e used f o r h a n d l i n g 
l u m b e r . 

T h e c o n s t r u c t i o n t r e s t l e , b u i l t to f a c i l i t a t e c o f f e r d a m 
w o r k , e x t e n d s f r o m the B r a d f o r d s h o r e d i r ec t to c r i b 13, 
a n d w a s c o n n e c t e d w i t h t h e l a t t e r as s o o n as it w a s i n 
place. A l l c r i b f i l l i s h a u l e d on t h i s t r e s t l e , b u i l t w i t h a 
2 0 - f t . d e c k o n 5-pi le bents at 16- f t . c e n t e r s . T h e t r e s t l e 
c a r r i e s a s i n g l e t r a c k r o a d w a y , w a l k w a y , a i r a n d te le ­

phone l i ne s , a n d i s a n i n d i s p e n s a b l e a d j u n c t to t h i s w o r k . 
W h e n t h e c r i b has been c o m p l e t e l y b u i l t up a n d p a r t l y 

ba l l a s t ed f o r s t a b i l i t y , i t floats a b o u t 8 to 10 f t . o f f the r i v e r 
b o t t o m . I t i s t h e n c a r e f u l l y p l a c e d i n e x a c t p o s i t i o n a n d 
a d d i t i o n a l l o a d i n g is p r o v i d e d by d u m p i n g s k i p l oads o f 
g r a v e l i n t o the w e i g h t p o c k e t s , m a i n t a i n i n g the floating 
c r i b i n a h o r i z o n t a l p o s i t i o n . A s s o o n a s the c r i b i s o n the 
b o t t o m , w h i c h i s o n l y m a n i f e s t e d by a d e c i d e d s l o w i n g up 
i n t he r a t e o f s i n k i n g w i t h added l o a d , t h i s o p e r a t i o n is 
s topped a n d c a r e f u l r o c k s o u n d i n g s a r e m a d e a l o n g each 
t i m b e r l i n e t o c h e c k the p o s i t i o n o f t h e c r i b base w i t h 
r e spec t to the r i v e r b o t t o m . A f t e r t h i s w o r k , u s u a l l y re ­
q u i r i n g a b o u t 6 h r s . , i s done, w e i g h t p o c k e t a r e c o m p l e t e l y 
loaded to f u l l y se t t le t h e c r i b i n i ts final r e s t i n g p lace . T o 
da te , no s e r i o u s m i s f i t s r e q u i r i n g s p e c i a l t r e a t m e n t h a v e 
been e n c o u n t e r e d , a n d s e t t l e m e n t u n d e r t h e l o a d added 
f o l l o w i n g c h e c k s o u n d i n g s h a s been less t h a n 1 f t . I n 
a d d i t i o n , a n d m o s t g r a t i f y i n g o f a l l , c r i b s so f a r p l a c e d 
h a v e a l l c o m e to r e s t w i t h i n 1 f t . o f the d e s i g n e d l o c a t i o n , 
i n a l i g n m e n t , p o s i t i o n , a n d e l e v a t i o n . 

A f t e r filling the w e i g h t p o c k e t s , d u m p i n g o f r o c k o r 
g r a v e l d i r ec t f r o m t r u c k s c o n t i n u e s u n t i l a l l p o c k e t s e x ­
cept f o r the r i v e r r o w a re filled. T h e l a t t e r p o c k e t s a r e 
he ld open u n t i l a f t e r t he s tee l sheet p i le f a c e is d r i v e n , to 
f a c i l i t a t e i n s p e c t i o n o f the p i l i n g , a n d f o r p o s s i b l e l a t e r 
s p e c i a l t r e a t m e n t . 

T r e a t m e n t o f the s h o r e - a r m c r i b s d i f f e r s f r o m the a b o v e 
o n l y i n t h a t use o f the m a i n h o l d i n g l i n e s is n o t r e q u i r e d 
f o r t hose c r i b s c l o s e to s h o r e a n d t h a t t he se c r i b s a r e 
s o m e w h a t s m a l l e r a n d l i g h t e r t h a n the r i v e r c r i b s w h i c h 
a p p r o x i m a t e a 4 - s t o r y a p a r t m e n t h o u s e i n s i ze . 

C o n s t r u c t i o n P r o g r e s s . A s o f J a n u a r y 3 c o n s i d e r ­
able p r o g r e s s h a s been m a d e a n d w o r k is p r o c e e d i n g at 
a n a c c e l e r a t i n g ra te . T h e W a s h i n g t o n c h a n n e l e n l a r g e ­
m e n t c u t b e i n g d u g b y a n 8 - y d . B u c y r u s - M o n i g h a n e lec ­
t r i c d r a g l i n e is a b o u t 6 0 % c o m p l e t e a n d m o r e t h a n 4,000 
c u . y d . o f m a t e r i a l i s b e i n g t a k e n ou t pe r day . T h e B r a d ­
f o r d d i v e r s i o n c u t h a s been d u g d o w n to e lev . 30 f t . b y 
the c o n t r a c t o r ' s 2 M a r i o n a n d B u c y r u s 2l/2-yd. e l e c t r i c 
s h o v e l s , one o f w h i c h h a s been c o n v e r t e d i n t o a d r a g l i n e . 

T h e c o n s t r u c t i o n t r e s t l e w a s c o m p l e t e d i n O c t o b e r a n d 
c r i b s 13, 12, 11 , 10, 9. 1, 2, 3 h a v e been p laced . 
C r i b 3 h a s been l a u n c h e d a n d 9 i s r e a d y f o r l a u n c h i n g . 
C u r r e n t c r i b c o n s t r u c t i o n is a v e r a g i n g 1 r i v e r c r i b a n d 
1 s h o r e c r i b i n p lace pe r w e e k . 

P e r s o n n e l . T h e M a i n s p i l l w a y d a m ( N o . 14 on B o n n e ­
v i l l e s c h e d u l e ) c o n t r a c t i s h e l d by C o l u m b i a C o n s t r u c t i o n 
C o . , l a r g e l y a S i x C o m p a n i e s o r g a n i z a t i o n . E d g a r F . 
K a i s e r is a d m i n i s t r a t i v e m a n a g e r . C l a y B e d f o r d , g e n e r a l 
s u p e r i n t e n d e n t , a n d G e o r g e H a v a s , c h i e f e n g i n e e r at 
B o n n e v i l l e . T h e s e m e n h a v e c o n t r i b u t e d g r e a t l y to the 
s u c c e s s o f the c o f f e r d a m m i n g o p e r a t i o n . 

T h e B o n n e v i l l e c o f f e r d a m w a s d e s i g n e d by the w r i t e r 
unde r the d i r e c t i o n o f C . I . G r i m m , c h i e f c i v i l i a n e n g i ­
neer o f the p r o j e c t . A s s i s t i n g the w r i t e r on t h i s w o r k 
w e r e R . R . C l a r k , C . L . K o e h m , E . L . H e n n y a n d L . F . 
H e n s h a w . F . H . C o t h r a n . c o n s u l t i n g e n g i n e e r o n the 
p r o j e c t , c o n t r i b u t e d m a t e r i a l l y f r o m h i s l a r g e f u n d o f e x ­
pe r i ence o n c o f f e r d a m w o r k . 

A t B o n n e v i l l e . B . E . T o r p e n , c o n s t r u c t i o n e n g i n e e r : 
O t t o C . H a r t m a n i n c h a r g e o f m a i n d a m c o n s t r u c t i o n ; 
a n d R i c h a r d H o l b r o o k , i n s p e c t o r i n c h a r g e o f s o u n d i n g s , 
h a v e been c h i e f l y r e s p o n s i b l e f o r the s u c c e s s f u l p r o g r e s s 
of t he w o r k . 

T h e B o n n e v i l l e p o w e r a n d n a v i g a t i o n p r o j e c t i s b e i n g 
bu i l t by the C o r p s o f E n g i n e e r s , U . S . A r m y . C o l . T . M . 
R o b i n s i s d i v i s i o n e n g i n e e r . P a c i f i c N o r t h w e s t ; M a j o r 
C h a r l e s F . W i l l i a m s , D i s t r i c t E n g i n e e r at P o r t l a n d : M a j o r 
H . S . S k e r r y , e x e c u t i v e o f f i c e r at P o r t l a n d ; a n d C a p t a i n 
J . S . G o r l i n s k i i s r e s iden t e n g i n e e r a t B o n n e v i l l e . 
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Highway Budgets Indicate Record 
Program for 1935 

California's Biennial 
Budget Goes to $61,250,000 

A t o t a l o f $61,285,000 w i l l be spen t d u r i n g the b i e n n i u m 
1935-37 b y the C a l i f o r n i a D i v i s i o n of H i g h w a y s . O f t h i s 
a m o u n t $37,807,000 w i l l be spent on n e w c o n s t r u c t i o n a n d 
a l r e a d y $26,498,980 h a s been a l l o c a t e d to 181 p r o j e c t s w h i c h 
a r e i n c l u d e d i n the f o l l o w i n g t a b u l a t i o n . O f t h i s n e w c o n ­
s t r u c t i o n , $19,735,254 is to be spen t i n n o r t h e r n C a l i f o r n i a 
a n d $18,071,746 w i l l be spent i n s o u t h e r n C a l i f o r n i a i n 
a c c o r d a n c e w i t h t e r m s o f the B r e e d B i l l . 

D i s b u r s e m e n t o f the budge t to be o b t a i n e d f r o m the 
e s t i m a t e d r e v e n u e f r o m the 3c g a s o l i n e t a x , m o t o r v e h i c l e 
f ees , a n d F e d e r a l A i d d u r i n g the c o m i n g b i e n n i u m is as 
f o l l o w s : 

N e w c o n s t r u c t i o n $37,807,000 

M a i n t e n a n c e 15,215,500 

A d m i n i s t r a t i o n a n d e n g i n e e r i n g 2,450,000 

A l l o c a t i o n to c i t i e s ( # c ) 5.812,500 

T O T A L $61,285,000 

T h e r e v e n u e s o u r c e s e s t i m a t e d to y i e l d the budge t r e ­

q u i r e m e n t s a r e as f o l l o w s : 

S t a t e ' s p o r t i o n of ga so l i ne t a x ( 2 c ) $46,500,000 

M o t o r v e h i c l e f ee s 5,300,000 

F e d e r a l A i d 9,485,000 

T O T A L $61,285,000 

T h e s u m o f $15,215,500 a l l o t t ed to m a i n t e n a n c e p r o v i d e s 

f o r s a t i s f a c t o r y u p k e e p of 14,000 m i . o f C a l i f o r n i a ' s p r i ­

m a r y a n d s e c o n d a r y h i g h w a y s y s t e m . T h i s w o r k i n c l u d e s 

b r idge r e p a i r a n d p a i n t i n g , s l ide r e m o v a l , s t o r m d a m a g e 

r e p a i r , r e o i l i n g of r o a d w a y s u r f a c e a n d s h o u l d e r s , s n o w 

r e m o v a l o n 3,000 m i l e s of h i g h w a y , t r a f f i c s t r i p p i n g , r e ­

p a i r i n g g u a r d r a i l s , a n d i n s t a l l i n g s i gns a n d s i g n a l s . 

T h e i n d i v i d u a l j o b s l i s t ed b e l o w r ange i n c o s t f r o m a 

f e w t h o u s a n d to m a r e t h a n $3,300,000 f o r a p p r o a c h e s o f 

the S a n F r a n c i s c o - O a k l a n d B a y b r idge . 

P R I M A R Y P R O J E C T S IN N O R T H E R N C A L I F O R N I A 
Length Allotted 

County (ML) Description and LocaUon Cost 
Butte-Plumas Tunnel const, and oiling Jarboe Gap to 

Keddie (por.) $ 117,000 
Butte-Plumas Grad., Jarboe Gap to Rock Cr . ( p o r . ) . . . 520.000 
Butte 19.0 Grad.. surf. Biggs Road to Chico 95,000 
Fresno 2.0 Grad., pav. South limits Selma to % mi. 

N. of North limits 120.000 
Fresno 4.0 Grad., pav. Fresno to Ashlan ave 275,000 
Humboldt 7.8 Grad., surf. Salmon creek to Bucksport. . 165.000 
Humboldt 2.1 Grad.. surf. Trinidad to McNeil 125.000 
Humboldt Grad., surf, in City of Eureka 60.000 
Kings 1.6 Grad.. pav. 1.5 mi. E . of Hanford to Han-

ford. 60,000 
Marin Grad.. pav., bridge Waldo to Golden Gate 

bridge 1,000.000 
Marin Grading through San Rafael 200,000 
Mendocino 1.9 Grad., surf, outlet to Ryan creek 196,000 
Mendocino 0.8 Grad., surf., bridge. Eleven Oak road to 

Willits 60.000 
Monterey 6.8 Gra . . pav., bridge, Bradley to 6 mi. of San 

Ardo, Haines Creek 335,000 
Monterey 8.0 Grad., pav.. Solidad to Gonzales 158,000 
Monterey Grad., surf, in Thompson gulch 27,000 
Monterey Grade separation over Southern Pacific in 

Salinas 260.000 
Nevada-Sierra 5.0 Grad., surf., Floriston to State L i n e . . . . . . 50,000 
Sacramento 0.8 Grad., pav., Sacramento to American river 50,000 
San Francisco-

Alameda Grad., pav.. bridges, San Francisco to 
Oakland 3.300.000 

Santa Clara 3.7 Grad., pav., bridge, Santa Clara-Alviso 
road to San Jose; Guadalupe r i v e r . . . . 425,000 

Santa Cruz 3.9 Grad., surf.. Scotts Valley to 1 mi. N. of 
Santa Cruz 220,000 

Shasta-Lassen 18.0 Surf. , Fal l River Mills to Hillside 67,600 
Shasta Bridges and approaches, China Gulch and 

Olney creek 62.000 
Shnsta 3.0 Grad., surf., near Old Shasta to Redding. . 130,000 

Shasta 5.0 

Solano-Napa B J 

Solano -1.0 

Stanislaus 6.0 
Sutter 
Tehama 13.8 
Tehama 

Yolo-Colusa 8.9 
Yolo 3.6 

Yuba 

Yuba 
Plumas 

Grad.. surf.. 1.5 mi. E . of Bella Vista to 
Diddy Hill (portions) 130.000 

Grad., pav., surf.. Vallejo-Benecia road to 
Cordelia 330,000 

Grad. , pav., bridge, 3.5 mi. N . of Fairfield 
to 0.6 mi. S. of Vacaville, Alamo creek 200,000 

Resurf., Turlock to Esmar 60,000 
Grad.. pav., in Yuba City 25.000 
Surf. . Route 3 to 1.5 mi. E . of Dales 175,000 
Grad., shoulders, Southern Boundary to 

Red Bluff (portions) 100,000 
Grad., surf.. Dunnigan to Arbuckle 180.000 
Grad.. pav.. East end of Causeway to M 

S t subway 170,000 
Grad., pav.. Morrisons Crossing to Marys-

vine 235.000 
Grad., surf., Downieville road (portions). 75.000 
Grading Storrie to Belden 155.000 

Total $9,892,500 

P R I M A R Y P R O J E C T S I N S O U T H E R N C A L I F O R N I A 

Length Allotted 
County (Mi.) Description and Location Cost 

Imperial 4.0 Resurf., 3 mi. W. of Westmoreland to 
Trifolium canal $ 48,000 

Inyo 8.0 Grad., surf.. Big Pine to Keough Hot 
springs 160,000 

Inyo 0.7 Grad. , surf., in vicinity of Evans ranch. . 16,000 
Kern 6.2 Grad.. pav.. L A. Co. Line to F t . Tejon 400,000 
Kern 1.6 Grad., pav., s truc , Famosa grade separa­

tion and approach 146,000 
Kern 10.0 Surf., Mojave to 10 mi. North 15,000 
Los Angeles 1.4 Grad., pav., Verdugo road to Flintridge 

Country club 150,000 
Los Angeles Grading Newhall tunnel 100.000 
L O B Angeles 
Ventura Grad.. pav., Calabasas to Conejo grade.. 200,000 
Los Angeles 2.0 Grad., pav.. Scoville ave. to Big Tujunga 

wash 85,000 
Los Angeles Grad., bridges, Big Tujunga wash N . and 

S. Channels 90,000 
Los Angeles 10.0 Pavement widening Lancaster to N. Boun­

dary 50,000 
Los Angeles 
Ventura 5.7 Grad., pav., Encinal Canyon to Little 

Sycamore 268,000 
Los Angeles 
Ventura Widening bridges, Arroyo Sequit and L i t -

tie Sycamore creeks 22,000 
Los Angeles Structure in Santa Fe R .R . yard in W i l -
Los Angeles mington 475,000 
Los Angeles 1.4 Bridge in Tujunga wash 225,000 
Los Angeles 1.2 Grad.. pav.. Truman St. through San 

Fernando 92.000 
Los Angeles Grad., pav., State St., Lime St. to Stanley 

ave 60,000 
Los Angeles Grad., pav.. s t r u c , Rts. 2, 4 and 60 in City 

~ 1 of Los Angeles 132.000 
Mono . 7.5 Grad., surf. . 2.2 mi. S. of Rush Creek to 

2.7 mi. South of Mono Inn 125,000 
Mono 2.7 Grad., surf., 4 mi. to 1.3 mi. S. of Cole-

ville 34,000 
Mono 3.0 Grad.. surf., Conway Summit to Bodie rd. 53,500 
Mono 2.2 Surf. . Mattly Ranch to Leevining 10,000 
Orange 4.2 Grad.. resurf.. Seal Beach to Huntington 

Beach 64,000 
Orange 4.2 Grad., resurf., Huntington Beach to New­

port Beach 38,000 
Riverside 1.5 Grad., pav., northern boundary to W. 

limits of Beaumont 77,000 
Riverside 9.0 Storm protection, drainage County L ine 

to Ave. 62 78.000 
San Bernardino 
Riverside 15.0 Grad., surf., shoulders, Ontario to River­

side 40,000 
San Bernardino 5.6 Grad.. pav.. Santa Ana River to Redlands. 

Mission Storm Drain 111,000 
San Bernardino Grad.. surf, in Bars tow 35,000 
San Bernardino Grad.. bridges, drainage, Ludlow to 20 mi. 

E . of Amboy (portions) 20.000 
San Diego 6.3 Grad., pav., s truc , Delmare to Encinitas; 

Delmar Grade separation 272,000 
San Diego 8.0 Grad., pav., Oceanside to Las Flores 

underpass 444,000 
San Diego Paving E l Cajon ave 200.000 
Santa Barbara 2.0 Grad., pav., Tajiguas creek to Arroyo 

Quemado and Arroyo Hondo to 1% mi. 
west 137,000 

Santa Barbara 1.2 Grad.. pav., Arroyo Quemada to Arroyo 
Hondo 66,000.. 

Santa Barbara 1.6 Grad., pav.. 1 mi. N. of Rincon creek to 
Carpenteria 85,000 

Santa Barbara Carpenteria bridge over Carpenteria 
creek 40,000 

Santa Barbara 1.5 Grad.. pav., Richfield tower to Santa 
Maria river 65,000 

Tulare 5.0 Grad.. surf., Yokohl to Lemon Cove 150,000 
Ventura 7.0 Grad., pav., bridge, Conejo grade; Conejo 

creek 650,000 
Ventura 1.0 Grad., pav., bridge. Big Sycamore L ine 

Change and bridge 160,000 
Ventura 4.9 Grad.. pav.. Oxnard to Hueneme road 73,000 

Total $5,620,500 
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S E C O N D A R Y P R O J E C T S I N N O R T H E R N C A L I F O R N I A 

Lenrth Allotted 
County (ML) Description and Location Cost 

Alameda-Contra 
Costa 5.4 Grad., pav.. Ashby to San Pablo avcs . . .$ 550.000 

Butte 7.7 Surf, westerly boundary to Biggs road 15,000 
Contra Costa 6.0 Grad., surf., Oakland to Walnut creek 

(portions) 325,000 
Del Norte 6.1 Grad.. surf.. 0.7 mi. S. State Line to 0.6 

mi. N. Winton Corner 140.000 
E l Dorado 9.0 Surf., Kyburz to Strawberry 115.000 
E l Dorado Bridges .Echo crk.. Little Truckee r i v e r . . 25.000 
E l Dorado 1.0 Surf. , Oglesby canyon 13.000 
Fresno Grading Kings River canyon 300,000 
Kings 2.5 Grad. , pav., Hanford westerly 40.000 
Lake ' 1.2 Grad., surf.. Upper lake to Rasmussen rch 68.000 
Mendocino 1.7 Grad.. surf. . Clow creek and Ouks Line 

change 43.000 
Modoc Grad., surf., Alturas to Ccdarville (por­

tions) 75,000 
Monterey 1.2 Grading Lewis Creek to Priest Val l ey . . 30.000 
Monterey 6.6 Grad.. surf.. Partington's canyon to Post's 

Summit 622.000 
Monterey Bridge. Torre canyon 67,000 
Monterey 2.3 Grad., surf.. Post's Summit to Big S u r . . 78,000 
Monterey Bridge, Convict gulch 27,000 
Monterey 1.6 Grad., aurf., Moleras Ranch to 1.6 mi. 

southerly 81.000 
Madera 8.0 Grad., surf.. Kelshaw to Coarsegold 230.000 
Napa Purchase of Sears Point road 41,800 
Napa 1.4 Paving, 1 mi. N. of Carquinez bridge to 

Vallejo-Benecia road 75.000 
Sacramento 33.0 Grad.. surf., Isleton to Sacramento 80,000 
San Benito Grad., surf.. Pinnacles park to Hollister 

(portions) 100,000 
San Joaquin 0.4 Grad.. turf. , drawbridge Potato slough, 

bridge and approaches, w. of terminous 150,000 
Siskiyou Grading. Klamath River road (portions) 100.000 
Solano Grad., surf., in City of Benecia 10.000 
Sonoma Grad. . surf., Cotati to Sebastopol 75.000 
Trinity Grading. Trinity River Road (portions*.. 100.000 
Tuolumne 8.5 Grad., surf., Sullivan Creek to Pooley's.. 100,000 

Grading, prison labor camps 478,000 

Total $4,153,800 

S E C O N D A R Y P R O J E C T S I N S O U T H E R N C A L I F O R N I A 
Length Allotted 

County (Mi.) Description and Location Cost 
Imperial Resurf., bridge. Holtville to Brawley (por­

tions) and Alamo River bridge 104,000 
Imperial 12.9 Grad., surf., bridges, Calexico to Highline 

canal, Alamo river and Highline c a n a l . . 100.000 
Imperial Grad.. surf., Brawley to Calipatria (port.) 75.000 
Imperial Grad.. surf.. Eas t Heber to East Brawley 

(portions) 50.000 
Inyo 7.8 Grad.. surf.. Death Valley June, to State 

Line 9,000 
Inyo 18.0 Grad., surf., 6 mi. W. of Darwin to Pani -

mint sink 25.000 
Inyo Purchase Eichbaum toll road 18,900 
Inyo 18.0 Grading. Lake Sabrina to Bishop 20.000 
Inyo-Mono 20.0 Grad.. surf.. Rt. 23 to 20 mi. north 38.000 
Kern 14.0 Surfacing, Soivert to Bear Mountain ranch 45,000 
Kern Grad.. surf., Tehachapl to Mojave (port.) 125.000 
Kern 2.5 Grad.. surf.. 4 mi. S. of Sbafter northerly 

2.5 mi 75.000 
Kern 1.0 Grad.. surf., bridge. Kern River bridge and 

approach 75,000 
Kern 3 bridges. Oak St. route 80.000 
Kern 3 bridges. East of McKittrick and of June. 

R t 139 32.000 
Kern 6.7 Grad.. surf.. Searls to Randsburg 8,000 
Kern Grad.. surf.. Weldon to Onys (portions). . 8,000 
Kern 9.8 Grad. , surf., 8 mi. W . of Freeman to 18 

mi. east 22.500 
Los Angeles Bridge over Rio Honda 135,000 

Pumping system. Union Pac. subway at 
Los Angeles Telegraph road 6.000 

Grad.. pav., Cerritos ave., L . A. st., to 
Los Angeles 2.0 Artesia st. 75.000 
Los Angeles Bridge over San Gabriel river ? 70,000 
Los Angeles Grad. . surf.. Red Box to Mt. Islip (port.) 300.000 

Grad., pav.. Scpulvcda blvd.. Culver Ctiy 
Los Angeles 1.2 to Centinella ave 86.000 

Grad.. pav., Rt. 170 to Rt. 171, through 
Los Angeles 1.4 Santa Fe Springs 100.000 
Los Angeles 7.9 Grading. Coldbrook camp to Ranger sta 40.000 
Los Angeles Bridge. Glendora ave. over Walnut creek 10.000 
Los Angeles Bridge, over L . A. River on Atlantic blvd. 135,000 

Grad. . pav., bridge, Rosemead ave.. Whit-
tier blvd.. to Foothill blvd. (portions), 

Los Angeles 10.0 Rio Hondo 350.000 
Grad.. pav.. 3rd St. at City Limits to 

Los Angeles 6.6 San Gabriel blvd 440,000 
Grad.. pav.. structures, Sepulveda blvd. 

Los Angeles (portions) 250,000 
Grad.. pav., structures, Santa Monica 

Los Angeles blvd.. Beverly Hills to Seward 200.000 
Grad., pav.. struc., Santa Monica blvd., 

Los Angeles Heath to Sepulveda 360.000 
Los Angeles Grad.. pav.. s t r u c , Figueroa st. (port.) 481.980 
Los Angeles Grad., pav., 4th St., Indiana to Fresno . . 50.000 
Los Angeles Grad.. pav.. 10th at (portions) 250.000 

Grad., surf.. Bridgeport to 3 mi. E . of 
Mono 6.0 Walker River dam 15,000 

Grad.. surf.. Rt. 23 to Tioga summit 
Mono (portions i 15,000 
Mono Grad.. surf., near Coleville to State Line 15.000 
Mono 11.3 Grad.. surf.. Rt . 23 to Sonora summit 

(portions) 13.000 
Orange 8.4 Grad., surf., s t r u c . Carolina ave. to Yorba 

Linda. Pacific Electric grade separation 110,000 
Orange 1.3 Manchester ave., Anaheim to Miraflores, 

grad., pav 48.000 
Orange 2.6 Grad. . pnv., Santa Ann Canyon roud. 

Gypsum creek to County L ine 150,000 

County 
Orange 
Orange 
Riverside 
Riverside 
Riverside 

Riverside 

Riverside 
Riverside 
Riverside 
Riverside 
Riverside 

Riverside 
San Bernardino 

San Bernardino 
San Bernardino 
San Bernardino 

San Bernardino 

San Bernardino 

San Diego 
San Diego 
San Diego 
San Luis Obispo 
San Luis Obispo 
Santa Barbara 

Tulare 

Ventura 
Ventura 
Ventura 

Ventura 

Length Allotted 
(ML i Description and Location Cost 

1.0 Grad.. pav.. southeast of Placentia 36.000 
Bridge over Santa Ana river 42.000 

8.9 Grad.. surf.. Box Springs to Theodore st 167.000 
2.3 Grad.. surf., grade separation. Beaumont 
2.6 to Bad Lands 73.000 

Grad.. surf.. J u n e of Rts. 194 and 19 to 
new connection 39,000 

Bridice over Santa A n a river ( P r a d o ) . . . . 21.000 
Bridge over San Jacinto river at Elsinore 25,000 
Bridge over Tcmecula creek mile poBt 72.3 10,000 
Principal and interest, Ehrinberg bridge 60.860 
Grad.. surf.. Mecca to Rt. 26 (portions) 25.000 
Grad.. surf., bridge, 10 mi. W. of Indio 

to Indio 140.000 
Grad.. surf.. Palo Verde to Route 64 60.000 
Grad.. pav.. bridge, E . limits of Colton 

to Waterman ave.. Santa Ana r i v e r . . . . 330.000 
Bridge over Indian Creek wash 10,000 
Bridge over dip on Vcrdemont Cutoff.. 10.000 
Grad.. surf.. Pomona. Garey ave. to Mer­

rill ave 66.000 
Grad.. surf.. Rt. 43 to N . of Arrowhead 

dam (portions) 75.000 
Grad. and surf.. Mt. Anderson to Camp 

Seeley 40.000 
Grad.. resurf.. Lake Hodges to Escondido 85,000 
Bridge over San Vicente creek 23,000 
Bridge, grad.. Pauma creek & approaches 20,000 
Grad.. surf.. Cholame to Kern Co. L ine 217,000 
Bridge over Cholame creek 23.000 
Grad.. surf., bridge, Santa Barbara ave. 

to Los Olivas ... 141.000 
Grad.. pav.. 1 mi. S. to 1 mi. N. of 

Lindsay 150.000 
San Antonio Creek bridge and approaches 35.000 
Grad., pav.. Camari l la to Oxnard (port.) 100.000 
Grad.. pav., Sespe ranch to Fillmore and 

at Piru 180.000 
Grad. and shoulders, Somis to Saticoy 53,000 

Total $6,832,180 

10.0 

17.6 
1.9 

4.0 

3.0 

3.1 

7.5 

5.7 

3.0 

6.3 

Oregon to Spend 
$10,700,000 on Highways 

A t o t a l o f a b o u t $10,700,000 w i l l be e x p e n d e d d u r i n g 
1935 b y t h e O r e g o n S t a t e H i g h w a y C o m m i s s i o n , a p p r o x i ­
m a t e l y o n e - h a l f o f w h i c h is a l r e a d y u n d e r c o n t r a c t . I n ­
c l u d e d i n t h i s t o t a l a r e the f o l l o w i n g e x p e n d i t u r e s : C o n ­
s t r u c t i o n on the 5 C o a s t b r i d g e s a t a n e s t i m a t e d cos t o f 
$3,500,000 ( f u n d s f o r t h i s p u r p o s e a re p r o v i d e d f r o m t h e 
sa le o f bonds w h i c h a re to be r e t i r e d f r o m b r idge t o l l s t o 
the a m o u n t o f $2,700,000, a n d f r o m a F e d e r a l g r a n t o f 
abou t $ 8 0 0 , 0 0 0 ) ; the r e g u l a r F e d e r a l A i d p r o g r a m i n v o l v ­
i n g $3,600,000, o f w h i c h a p p r o x i m a t e l y $2,050,000 w i l l be 
f r o m s ta te f u n d s d e r i v e d f r o m gas t a x , l i c e n s e f e e s , e t c . ; 
a n a d d i t i o n a l s ta te f u n d o f a b o u t $300,000 a v a i l a b l e f o r 
n o n - f e d e r a l a i d c o n s t r u c t i o n ; t h e 1935 N R A a l l o t m e n t o f 
a b o u t $3,300,000 w h i c h h a s b e e n d e f i n i t e l y p r o g r a m m e d 
a n d m o r e t h a n h a l f o f the p r o j e c t s h a v e been p l a c e d u n d e r 
c o n t r a c t . 

T h e f o l l o w i n g is a s u m m a r y ( i n m i l e s ) o f v a r i o u s c l a s s e s 
of w o r k i n c l u d e d i n the l a t t e r p r o g r a m : 

N R H N R S N A M Total 
Grading 26.6 40.0 2.0 68.0 
Surfacing 29.7 44.2 .5 74.4 
Paving 6.1 . . . 13.3 19.4 
Oiling 8.8 11.7 . . . 20.S 
B i t Macadam 7.9 .6 8.5 
Bridges (number) 5 7 3 15 

T h e c l a s s i f i c a t i o n o f F e d e r a l f u n d s p r o v i d e d by t h e 
a b o v e p r o g r a m a s to k i n d o f w o r k a n d d i s t r i b u t i o n o f 
a l l o t m e n t i s as f o l l o w s : 

N R H N R S N R M Total 
Grading $ 966.000 $343,000 $ 97.000 $1,406,000 
Surfacing 181.000 189.000 3.000 383,000 
Paving 270.000 491.000 761.000 
Oiling 70.000 100.000 17.0000 
Bit. Macadum 41.000 10.000 51.000 
Bridges 118.000 158.000 200.000 476.000 
Landscaping and R. R. 

Crossing 37.000 12.000 49.000 

Totals $1,642,000 $831,000 $803,000 $3,296,000 
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E x p e n d i t u r e s d u r i n g 1934 i n c o n n e c t i o n w i t h the N R A 
a l l o t m e n t h a v e a m o u n t e d to a p p r o x i m a t e l y $150,000, w h i c h 
l eaves $3,150,000 to be c a r r i e d o v e r to 1935. T h e r e w i l l a l so 
be a n a p p r o x i m a t e c a r r y - o v e r o f $350,000 of u n c o m p l e t e d 
c o n s t r u c t i o n u n d e r the 1934 N R A p r o g r a m . 

A t e n t a t i v e s u r v e y of poss ib le g r a d e e l i m i n a t i o n p r o j e c t s 
r e v e a l s t h a t t h e r e a r c 24 s r u c t u r e s tha t c a n be a d v e r t i s e d 
f o r b ids w i t h i n 3 m o n t h s t i m e i f F e d e r a l f u n d s are p r o ­
v i d e d . 

A t o t a l o f $7,270,000 w a s d i s p u r s e d f o r r o a d a n d b r idge 
c o n s t r u c t i o n i n 1934. T h i s i n c l u d e s O r e g o n ' s 1934 N R A 
a l l o t m e n t o f m o r e t h a n $6,000,000, s ta te f u n d s a m o u n t i n g 
to $800,000 a n d $470,000 f r o m b r idge b o n d f u n d s f o r c o n ­
s t r u c t i o n on the 5 C o a s t b r idges . 

D u r i n g 1934 the f o l l o w i n g h i g h w a y c o n s t r u c t i o n a n d i m ­
p r o v e m e n t s w e r e c a r r i e d o u t : 

Uncompleted Work 
Carried Over Work Completed 

Into 1935 in 1934 
Type of Work (Mile*) (Mile*) 

Cement Concrete Paving 34.9 
Asphalt Concrete Paving 27.6 4.6 
Grading 30.1 41.0 
Grading and Surfacing 16.1 44.1 
Surfacing 35.2 162.9 
Bridges 0.9 1.4 
Oiling 33.4 412.9 
Guard Rai l 10.2 
Riprapping 0.3 
Landscaping 8.8 11.7 

Colorado Governor 
Approves Highway Budget 

T h e 1935 C o l o r a d o S t a t e h i g h w a y budge t o f $6,971,000 
a s d r a f t e d b y the s ta te h i g h w a y a d v i s o r y b o a r d has been 
a p p r o v e d by G o v e r n o r E . C . J o h n s o n . T h e budge t p ro ­
v i d e s f o r c l a s s ' A ' a n d ' B ' p r o j e c t s . C l a s s A a l l o c a t i o n , 
r e c e i v i n g first c o n s i d e r a t i o n , p r o v i d e s f o r the e x p e n d i t u r e 
of $2,800,000 a n d c l a s s B w h i c h is p r o v i d e d f r o m r e m a i n ­
i n g a v a i l a b l e f u n d s , a m o u n t s to $1,781,000. 

T h e p r o g r a m of r o a d o i l i n g w h i c h las t y e a r a m o u n t e d 
to $600,000 w i l l be c o n t i n u e d t h i s y e a r a t a cos t o f $500,000. 
T h e m a i n t e n a n c e a l l o w a n c e a m o u n t s to $1,383,500 f o r 
b e t t e r m e n t s a n d e q u i p m e n t o n 3570 m i . o f f e d e r a l a i d 
r o a d s a n d 339 m i . o f f o r e s t s e r v i c e h i g h w a y s . E s t i m a t e d 
r e c e i p t s to m a k e up the budget a r e as f o l l o w s : 

F e d e r a l a i d $2,288,811 
A d d i t i o n a l r e v e n u e o n l o a n ( i f o b t a i n e d ) . . . 890,000 
7 0 % o f s ta te gas t a x 3,360,000 
B u s a n d p r i v a t e c a r r i e r f ee s 50,000 
I n t e r n a l i m p r o v e m e n t s 30,000 
M i s c e l l a n e o u s r e c e i p t s 50,000 
T h e o u t s t a n d i n g f e a t u r e of the 1935 budge t is a c o n c e n ­

t r a t i o n o f h e a v y e x p e n d i t u r e s on C o l o r a d o ' s m a i n a r t e r i a l 
h i g h w a y s . T h r e e of the m o s t i m p o r t a n t j o b s a r e the 
w i d e n i n g o f p a v e m e n t on 3 m a i n h i g h w a y s i n t o D e n v e r , 
n a m e l y : T h e G o l d e n a p p r o a c h r o a d a t a cos t o f $100,000; 
the B r o m f i e l d a p p r o a c h a t a cos t o f $200,000; a n d t h e 
L i t t l e t o n a p p r o a c h a t a cos t o f $100,000. 

Washington Legislature 
Drafts New Code to 
Regulate Highway Funds 

I m m e d i a t e l y f o l l o w i n g the p r e sen t b i e n n i u m e n d i n g 
M a r c h 3 1 , 1935, a n e w h i g h w a y code w i l l be s u b m i t t e d to 
the W a s h i n g t o n S t a t e L e g i s l a t u r e w h i c h w i l l p r o v i d e f o r 
r e d i s t r i b u t i o n of D e p a r t m e n t of H i g h w a y f u n d s b y the 
s ta te a n d c o u n t i e s i n a m a n n e r e n t i r e l y d i f f e r e n t t h a n 
e x i s t s at p r e s e n t . 

T h e budget f o r the D e p a r t m e n t o f H i g h w a y s w i l l no t 

be m a d e u p u n t i l a f t e r t h i s n e w code has been a p p r o v e d 
by the l e g i s l a t u r e . U n d e r the p resen t s t a tu tes , a l l o c a t i o n 
of m o t o r v e h i c l e fees a n d gas t a x m o n i e s a r e o n l y s u f f i ­
c i e n t to m a t c h the f e d e r a l a i d a l l o t m e n t of $1,900,000 f o r 
the s ta te o f W a s h i n g t o n . 

T h e m i l e a g e o f w o r k c o m p l e t e d d u r i n g 1934 a n d the 
a m o u n t o f u n c o m p l e t e d w o r k c a r r i e d ove r i n t o 1935 is as 
f o l l o w s : 
Concrete paving and widening 20 mi. 
Bituminous macadam wearing surface 130 " 
Oil treatment 72 " 
Crushed rock surfacing 51 " 
Grading and grade widening 72 " 
Bridge* over 20 feet in length 75 only 

Seattle Adds Third 
Hydraulic Turbine-Driven 
Pumping Station 

By J . C . LINDSAY 
Pump Foreman, Seattle Water Department 

I n 1900 t h e C i t y o f S e a t t l e b u i l t i t s first f u l l h y d r a u l i c 
p u m p i n g s t a t i o n a t L i n c o l n p a r k . P u m p i n g e q u i p m e n t 
c o n s i s t e d o f t w o 10 b y 12- in G o u l d s t r i p l e x d o u b l e a c t i n g 
p u m p s c o n n e c t e d t h r o u g h r e d u c i n g g e a r s to 90 h p . P e l t o n 
w a t e r w h e e l s . T h e s e o l d u n i t s g a v e s p l e n d i d s e r v i c e u n t i l 
the s p r i n g o f 1931, at w h i c h t i m e t h e y w e r e r e p l a c e d by 
a m o d e r n 120 hp . W o r t h i n g t o n u n i t , t he 16 - in . r e a c t i o n 
t y p e t u r b i n e b e i n g d i r ec t c o n n e c t e d to a 12 b y 10- in . 
s i n g l e s tage d o u b l e s u c t i o n c e n t r i f u g a l p u m p . 

T h i s n e w u n i t p r o v e d so s a t i s f a c t o r y t h a t the W a t e r 
D e p a r t m e n t i n s t a l l e d a D e L a v a l 50 h p . u n i t a t G r e e n 
L a k e r e s e r v o i r i n 1933 a t a cos t o f $1500, c o m p l e t e l y 
i n s t a l l e d i n a c o n c r e t e v a u l t a n d f u l l y a u t o m a t i c . T h i s 
u n i t e f f e c t s a n a n n u a l s a v i n g o f $1000 o v e r a n e l e c t r i c 
p u m p i n g u n i t p r e v i o u s l y ope ra t ed . 

I n J a n u a r y , 1934, S e a t t l e W a t e r D e p a r t m e n t b r o k e 
g r o u n d f o r i t s W e s t T r e n t o n street h y d r a u l i c p u m p i n g 
s t a t i o n , a n d c o m p l e t e d t h i s s t a t i o n a b o u t M a y 15. T h i s 
s t a t i o n w a s b u i l t a n d the m a c h i n e r y bough t a n d i n s t a l l e d 
a t a cos t o f $15,219. F o r t h e first s e v e n m o n t h s o f i t s 
o p e r a t i o n a n a v e r a g e of $1260 a m o n t h has been s a v e d 
o v e r t h a t p r e v i o u s l y pa id f o r e l e c t r i c p o w e r at t h e W e s t 
K e n y o n s t ree t a n d W e s t S p o k a n e s t ree t e l e c t r i c p u m p i n g 
s t a t i o n s . T h e W e s t K e n y o n s t ree t s t a t i o n h a s been pe r ­
m a n e n t l y s h u t d o w n a n d the W e s t S p o k a n e s t ree t s t a t i o n 
w i l l be ope ra t ed o n l y a t p a r t i a l c a p a c i t y d u r i n g J u n e , J u l y 
a n d A u g u s t o f each y e a r . 

T h e s t a t i o n is l o c a t e d e a s t e r l y a n d b e l o w the n e w 6 8 - M . 
ga l . W e s t Sea t t l e r e s e r v o i r , w h i c h h a s a n o v e r f l o w a t 
e lev . 430 f t . T h e p u m p i n g s t a t i o n floor is at e l ev . 321.5 f t . , 
w h i l e the o v e r f l o w o f the t w o l o w s e r v i c e s t a n d p i p e s i n t o 
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w h i c h the t u r b i n e s e x h a u s t is a t e l ev . 320 f t . T h e p o w e r 
w a t e r to the t u r b i n e a n d p u m p i n t a k e s is b r o u g h t f r o m 
the r e s e r v o i r t h r o u g h one 3 6 - i n . s tee l pipe, p r o v i d i n g a n 
e f f e c t i v e h e a d of a p p r o x i m a t e l y 100 f t . o n the t u r b i n e s 
a n d p u m p s u c t i o n s . 

T h e l a r g e r h y d r a u l i c d r i v e n t u r b i n e p u m p i n g u n i t at 
the W e s t T r e n t o n s t ree t s t a t i o n c o n s i s t s o f a 10 b y 8 - in . 
d o u b l e s u c t i o n s i n g l e s tage c e n t r i f u g a l p u m p d r i v e n b y 
t w o 12- in . r e a c t i o n type , h y d r a u l i c t u r b i n e s , one o n e a c h 
e n d of the p u m p s h a f t . T h e t u r b i n e s opera te u n d e r a ne t 
e f f e c t i v e h e a d o f 110 f t . a n d r e q u i r e 9,150 g.p.m. f o r t h e i r 
o p e r a t i o n . T h e t u r b i n e e f f i c i e n c y at f u l l l oad is 8 3 % a n d 
the o p e r a t i n g speed i s 1,370 r .p .m. 

T h e 10 b y 8 - i n . p u m p d e l i v e r s 3,000 g.p.m. a t a t o t a l 
h e a d o f 210 f t . a n d ope ra te s u n d e r s u c t i o n p r e s s u r e of 
100 f t . , m a k i n g a t o t a l d i s c h a r g e h e a d of 310 f t . T h e 
e f f i c i e n c y u n d e r these c o n d i t i o n s is 8 6 % a n d t h e p u m p 
r e q u i r e s 184 b.h.p. T h i s u n i t c a n be o p e r a t e d w i t h one 
t u r b i n e d i s c o n n e c t e d a n d d e l i v e r s 1,000 g.p.m. a t a 300 - f t . 
head . 

T h e u n i t i s o p e r a t e d by m e a n s of t w o 12- in . h y d r a u l i c -
a l l y o p e r a t e d s q u a r e b o t t o m gate v a l v e s w h i c h i n t u r n a r e 
ope ra t ed by one 4 - w a y c o c k . T h e h y d r a u l i c ga te v a l v e s 
a r e k e p t s y n c h r o n i z e d by needle v a l v e s , one at each c y l i n ­
de r p o r t w h i c h a r e set f o r a p p r o x i m a t e l y 3 m i n . o p e n i n g 

a n d c l o s i n g pe r iods , so as to p r e c l u d e p o s s i b i l i t y of w a t e r 
h a m m e r . 

T h e s m a l l e r u n i t c o n s i s t s o f a 10- in . t u r b i n e o p e r a t i n g 
u n d e r a n e t h e a d o f 100 f t . a n d r e q u i r i n g 3,500 g.p.m. f o r 
i t s o p e r a t i o n . T h e e f f i c i e n c y is 8 0 % a n d i t ope ra t e s a t 
1,750 r .p .m. T h i s t u r b i n e is d i r e c t c o n n e c t e d t o a d o u b l e 
s u c t i o n s i n g l e s t age 5 b y 4 - i n . p u m p a n d d e l i v e r s 100 
g.p.m. at a t o t a l d i s c h a r g e h e a d o f 300 f t . T h e e f f i c i e n c y 
is 7 2 % a n d the p u m p r e q u i r e s at 73.6 b.h.p. a t 1,750 r .p .m. 

T h e W e s t T r e n t o n s t r ee t s t a t i o n p u m p s to a 500,000 
ga l . e l e v a t e d t a n k w i t h a n o v e r f l o w a t e l e v . 575 f t . , f o r ­
m e r l y s u p p l i e d f r o m the W e s t K e n y o n s t r ee t e l e c t r i c 
p u m p s t a t i o n , a n d t h r o u g h a ga te to a 1,000,000 g a l . s t a n d -
pipe w i t h a n o v e r f l o w a t e l ev . 490 f t . , w h i c h w a s f o r m e r l y 
t a k e n c a r e of by the W e s t S p o k a n e s t ree t s t a t i o n . 

N o r m a l l y a b o u t 9 5 % o f t h e e x h a u s t w a t e r f r o m the t u r ­
b ines is a b s o r b e d by the l o w s e r v i c e , a l a r g e g r a v i t y f e d 
d i s t r i c t . D u r i n g peak p e r i o d s p r a c t i c a l l y 100% is a b s o r b e d . 
T h e S e a t t l e W a t e r D e p a r t m e n t is n o w u s i n g a t o t a l o f 
428 h .p . i n t u r b i n e s , o f r e a c t i o n t y p e , w h i c h a r e d i r ec t c o n ­
n e c t e d to c e n t r i f u g a l p u m p s . B y u s i n g t h i s w a t e r p o w e r 
w h i c h is e a s i l y a v a i l a b l e , t he D e p a r t m e n t i s e f f e c t i n g a 
t o t a l c a s h s a v i n g i n p o w e r b i l l s c o n s e r v a t i v e l y e s t i m a t e d 
a t $30,000 pe r a n n u m . T h e s e i n s t a l l a t i o n s w e r e a l l c o n ­
c e i v e d a n d e x e c u t e d b y S e a t t l e W a t e r D e p a r t m e n t u n d e r 
the d i r e c t i o n o f H . D . F o w l e r , s u p e r i n t e n d e n t o f w a t e r . 

Preliminary Report on San Gabriel Dam 
F o l l o w i n g the agreement reached a f ew w e e k s ago between 

the B o a r d of Supe rv i so r s of L o s A n g e l e s F l o o d Cont ro l D i s ­
t r i c t and W e s t Slope Cons t ruc t ion Co. , L o s A n g e l e s , con­
t rac tors on S a n Gabr i e l dam No . 1, w h i c h provides fo r a 120-
day suspension of the w o r k now under contract , a p r e l i m i n a r y 
and in fo rma l report on the dam pro jec t w a s submit ted to the 
B o a r d of Superv i so rs by C . H . H o w e l l , chief engineer of 
Middle R i o Grande Conse rvancy D i s t r i c t of Albuquerque , N . M . 

S a n G a b r i e l dam N o . 1 is the w o r l d ' s larges t r ock fill s t ruc ­
ture w i t h a crest length of 1650 f t . and a height above bed­
rock of 360 f t . T h e th ickness at the base is 900 f t . and the 
c res t w i d t h is 30 f t . 

P r e l i m i n a r y cons t ruc t ion on this $11,890,000 flood cont ro l 
and conservat ion p ro jec t located on S a n G a b r i e l r iver , 7 mi . 
above the A z u s a and 33 mi . f r o m L o s Ange les , was begun i n 
December , 1932, by the F l o o d C o n t r o l D i s t r i c t . T h e ma in 
contrac t fo r the dam and outlet w o r k s was awarded to the 
W e s t S lope Cons t ruc t ion C o . at a pr ice of $8,600,527 and 
ac tua l dam cons t ruc t ion was started M a r c h 3, 1933. 

T h e report of H o w e l l , who w a s cal led in as a consul tant by 
the D i s t r i c t , is in no sense a final repor t or conc lus ive . H i s 
ideas are expressed a f t e r a br ief inspect ion t r ip w a s made 
over the damsite. T h e report in abst racted f o r m is as f o l l o w s : 

( 1 ) T h e rock is not suitable f o r a high loose r o c k dam be­
cause it is too so f t and is subject to d is in tegra t ion . T h e s e 
t w o defects are liable to result in excess ive set t lement. 

( 2 ) T h e slopes of the dam are too step, provid ing a dam 
section that is too l ight. T h e s e slopes appear to be s l igh t ly 
flatter than the angle of repose of loose rock. 

I t i s proposed to abandon the loose rock fill en t i re ly and 
make a rolled fill instead. I t is proposed that quarr ied mate­
r ia l s , w h i c h have been crushed, be placed in the dam in 4 to 
6 in . th ick layers . T h i s fill ma te r i a l w i l l be spread in layers 
w i t h a bul ldozer or t ra i l -bui lder and compacted by rol lers 
w e i g h i n g not less than 2 ton per foot of wid th af te r being 
w e l l wet ted down. T h i s method w i l l resul t in a dense heavy 
embankment and w i l l show li t t le i f any shr inkage or set t le­
ment . 

( 3 ) F r o m observat ions made f r o m the na r row ridge f o r m ­
ing the r igh t -hand abutment ( l o o k i n g down s t ream) ind ica­
tions are that the rock m a y be a mass of so f t and badly 
shattered gran i t ic rock w i t h possibi l i t ies that it m a y be a 
land slide. T h e s e observat ions were made on exposed base 
rock and in cuts of the h i g h w a y extending through the top 
of the ridge. F u r t h e r geological inves t iga t ion is r ecom­
mended, and this m a y require d r i v i n g tunnels , d r i f t s , and 
shaf t s . 

No. 1 Unfavorable 
I f inves t iga t ions r evea l that this abutment is not a sl ide, 

it i s recommended that pressure g rou t ing be applied to the 
upstream th i rd of the ent i re abutment . T h i s w i l l consis t of 
d r i l l i n g numerous para l le l l ines of 4- in . d iameter holes to a 
depth of about 100 f t . below the r ive rbed and app ly ing grout 
under pressure not exceed ing 100 lb. per sq. i n . Spac ing of 
holes w i l l be determined by the amount of g rout necessa ry 
to t r a n s f o r m the abutment into a so l id mass . N o recom­
mendat ions were made in case the abutment proved to be 
a land-sl ide. 

( 4 ) I t is recommended that rock a l ready in place be checked 
as to specified weight , hardness, and soundness. I f the mate­
r ia l does not meet speci f ica t ions under w h i c h it w a s placed, 
it should be en t i re ly r emoved and replaced in the f o r m of a 
rol led fill as p rev ious ly mentioned. S h o u l d the mater ia l a l ­
ready placed be sa t i s fac to ry , the ups t ream 100 to 150-ft. por­
t ion should be r emoved regardless , and replaced by a rol led 
fill. T h i s is necessary to proper ly back up and support the 
cut -off w a l l against water pressure and to prevent percolat ion 
under the base of the dam. 

( 5 ) T h e proposed laminated concrete face w i l l probably not 
be flexible enough to ad jus t i tself to such set t lement as w i l l 
occur if the dam is bui l t as proposed. Because of the i n e v i ­
t a b l e change in composi t ion and character of asphal t , due 
to the action of wate r , the deck slab w i l l p robably not re­
ma in water t igh t and, undoubtedly, would have a tendency to 
buckle. A s a subst i tute to the concrete deck, two a l t e rna ­
t ives are sugges ted : ( 1 ) A steel plate deck on the ups t r eam 
face ; ( 2 ) a v e r t i c a l ce l lu la r r e in fo rced c o r e w a l l in the center 
of the dam. 

T h e steel plate deck could probably be at tached to the 
present cutoff w a l l ( a s s u m i n g this cutoff to be sa t i s f ac to ry 
as to depth, e t c . ) . P la tes w o u l d range in th ickness f r o m 
V* or -)4 i n . at the base of dam to J4 i n . fo r the top 100 o r 
150 f t . T h e ups t ream slope should not be steeper than l # t : l 
w i t h 10 or 15-ft. bc rms at 100-ft. ve r t i ca l in te rva ls . T h e 
down s t ream slope should be at least 2 ^ : 1 w i t h a s imi la r 
a r rangement of berms. 

T h i s proposed clam sect ion is more mass ive than would be 
used fo r an o rd ina ry dam in a remote local i ty , but due to 
earthquake probabi l i ty and dense population and an enormous 
property interest immedia te ly below, such a dam sect ion is 
recommended. 
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Manometer Installation 
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Studies in Wood Stave Irrigation 
Pipe Shows High Capacity 

By W . C . B R O W N 
Formerly Superintendent 

San Dieguito Irrigation District Encinitas, California 

T E S T S w e r e undertaken in 1933 to 
enable S a n Diegu i to I r r i g a t i o n D i s ­

t r i c t to predict the per formance of pipe 
l ines under condi t ions assumed i n a 
s tudy of storage requirements . I t w a s 
rea l ized that due to increas ing peak de­
mands increased t e r m i n a l storage w o u l d 
even tua l ly be necessary to balance the 
flow. 

San Diegu i to I r r i g a t i o n D i s t r i c t , 
w h i c h compr ises 4,000 ac. of towns i t e 
and ag r i cu l tu ra l land l y i n g a long the 
P a c i f i c coast i n San Diego county , 
Ca l i f . , i s suppl ied w i t h water f r o m L a k e 
Hodges th rough a t ransmiss ion line 
cons i s t i ng of about 10 m i . of cont inuous 
Redwood-s t ave pipe. T h i s pipe rece ives 
wa te r f r o m a ba lanc ing rese rvo i r at 
R a n c h o S a n t a F e , and del ivers it into 
a number of lateral l ines connected at 
in te rva ls throughout the last 4 m i . of its 
length . T h i s pipe, v a r y i n g f r o m 14 to 
26-in. d iam. w a s constructed in 1923 by 
R e d w o o d M a n u f a c t u r e r s Co. , San F r a n ­
c isco, and has s ince been in cont inuous 
service . 

T h e por t ion tested consis ts of the up­
s t ream 7 m i . of l ine, of 26-in. d iam. pipe 
and w i s designed to car ry a m a x i m u m 
of 10 c.f.s. w i t h a loss of head of 1-ft. 
per 1.C00 ft . of pipe, cor responding to a 
coeffic ent of 126 in the H a z c n - W i l l i a m s 

f o r m u l a . B r i e f l y stated, the average of 
the resul ts of 30 sets of observat ions 
made dur ing this test indicates a coeff i ­
cient of 150 in the H a z e n - W i l l i a m s fo r ­
mula . 

T h e va r i a t i ons f r o m u n i f o r m straight 
pipe in the test sec t ion are as f o l l o w s : 
F i v e 24-in. gate v a l v e s ; nine 26 to 24-
in . tapers, each 12 f t . l ong ; S3 curves , 
w i t h a total length of 9,400 f t . , c e n t r a l 
angles to ta l l ing 1,509 deg., rad i i v a r y 
f r o m 130 to 1,500 ft. , a lso a considerable 
number of ve r t i ca l c u r v e s ; and 4 la te ra l 
pipe connect ions w h i c h were closed dur­
ing the test. 

A i r was prevented f r o m accumula t ing 
at summi t s by both manua l ly and auto­
mat i ca l ly operated air re l ief va lves , and 
a l l l ow points were flushed out f r e ­
quent ly th rough b low-of f va lves . L e a k ­
age w a s so sma l l that it was considered 
negligible. 

T h e test cons i s ted of accuara te ly de­
t e rmin ing loss of head in the measured 
length of pipe, w i t h v a r i o u s ra tes of 
flow. Co inc iden t observat ions of rate 
of flow and e levat ion of hydrau l i c g ra ­
dient at the ends of the test sect ion 
were made at regular i n t e rva l s over 
periods of s eve ra l hours , in order to 
min imize the effect of possible e r ro rs of 
observa t ion and those due to occasional 

surges or changes in rate of flow at the 
ins tan t of observat ion. 

A S i m p l e x ven tu r i meter w i t h 24 by 
8»Hs-in. tube was used to measure the 
flows, w h i c h cons is ted of the n o r m a l 
water use augmented by opening b low-
off va lves downs t ream f r o m the l o w e r 
gauge. A d j u s t m e n t s of the meter w e r e 
checked be fore test. F l o w rates v a r i e d 
f r o m 3.11 to 8.20 c.f.s. and w e r e f a i r l y 
steady d u r i n g most of the test per iod . 

T h e head at the upper end of the test 
sect ion w a s measured by a wa te r c o l ­
umn connected at a point immedia te ly 
downs t r eam f r o m the ven tu r i tube; and 
at the other end of the l ine by a mer­
cu ry manomete r . T h e di f ference in ele­
va t i on of the t w o gauges w a s accura te ly 
de te rmined by ins t rumenta l l eve l l i ng 
and a lso by observat ion of pressure head 
at t imes when the flow w a s p rac t i ca l ly 
zero . T h e latter agreed w i t h the i n s t r u ­
menta l l eve l l i ng w i t h an e r ro r of 0.2 f t . , 
w h i c h is prac t ica l ly negl igible f o r the 
present purpose cons ider ing the length 
of pipe. T h e elevation by in s t rumen ta l 
l eve l l i ng was used because there w a s no 
oppor tuni ty of reading the m e r c u r y 
gauge at absolutely zero flow. 

I t i s believed that the to ta l e r ro r in 
measurement of head loss , due to a l l 
causes, does not exceed 0.01 f t . per 1,000 
f t . of pipe; and that the e r ro r in meas­
urement of rate of flow does not exceed 
2%. T h e inside d iameter of the pipe 
was measured by cal iper , both ve r t i ca l ly 
and hor izon ta l ly , and the mean of the 
t w o (26.08 in . ) was used as the true di­
ameter, w i t h a probable e r ro r of not 
more than 0.1 i n . T h e slope length of 
36,200 f t . was obtained f r o m the care­
f u l l y checked est imate upon w h i c h the 
con t rac to r was paid. 

F i e l d M e t h o d s — T h e mercu ry mano­
meter cons is ted of a 6 m m . inside diam. 
glass U - t u b c mounted on a pine plank, 
on w h i c h the graduat ions were marked . 
T h e quant i ty of m e r c u r y w a s ad jus ted 
so that upper and lower readings were 
spaced approx imate ly the same distance 
above and below a zero mark , cor res ­
ponding to the true e leva t ion of 202.23 
f t . , and the upper and l o w e r readings 
w e r e separate ly recorded and reduced 
fo r each observat ion. Gradua t ions on 
the p lank w e r e in inches , and readings 
were taken to hundredths of an inch by 
means of a scale. 

T h e odd appearance of the wa te r co l ­
umn gauge is due to the fac t that a U -
tube manomete r w a s used inver ted , 
ven t ing it by opening the dra in cock. 
T h e other leg of the tube w a s a lso used 
as a w a t e r co lumn in m a k i n g a concur ­
rent test of the loss of head in a sc reen 
and an adjus table s w i n g jo in t outlet 
pipe on the up-stream side of the dam. 
A f e w drops of ink were inser ted in 
these wa te r columns to fac i l i t a te read­
ing. 

Of f i ce Methods — O n account of the 
length of pipe tested, it w a s not con­
sidered necessary to make temperature 
cor rec t ions to the manome te r and w a t e r 
co lumn readings, as e r ro rs in t roduced 
by neglect ing these i tems were much 
smal ler than possible e r r o r s in other 
elements involved . 
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Spec i f ic g r a v i t y of the mercu ry w a s 
taken as 13.58. H y d r o m e t e r tests of the 
water at 15 deg. C . fa i led to show any 
perceptible va r i a t ion f r o m 1.000, the h y ­
drometer graduat ion being such that the 
in te rva l between 1.000 and 1.010 occu­
pied a length of about one eighth inch 
on the scale . 

T h e constant f ac to r s for reducing the 
manomete r readings to feet of water , 
were der ived as f o l l o w s : 

S = specific gravity of mercury 
H = reading up from O (elev. 202.23 ft .) 

in inches 
h = reading down from O in inches 

S S- l 
Head at O (in feet) = — H — h 

12 12 
= 1.182 H 1.048 h 

Sample Computation 

Water column elevation (at upper 
end of pipe line) 240.35 ft. 

Mercury manometer: 
Elevation of zero mark 202.23 
Upper reading " H " = 9.15 

X 1.132 = 10.34 
Lower rending "h" — 9.00 

X 1.048 = 9.44 

Elevation of hydraulic grad­
ient = 222.01 ft. 

Loss of head between gauges — 18.34 ft. 
18.34 

Loss of head per 1000 feet = = 0.502 ft. 
86.2 

Substituting in Hazen-Williams formula: 
V = C , r0.63 S0.54 0.001—0 004 
V = 1.319 C , r0.63 S0.54 

where 
1 = length of pipe in feet (36,200 f t ) 

H , loss of head due to friction in feet 
in length 1 

d = diameter of pipe in feet (26.08 in.) 
d 

r = mean hydraulic radius SB — 
4 

S = mean slope of hydraulic gradient in 
H , 

distance considered = — 
1 

V = mean velocity of water in feet per 
second. 

Coeff ic ien ts w e r e determined as are 
s h o w n in the f o l l o w i n g table w h i c h con­
tains a f e w typ ica l sets of observa t ions 
and resul ts , and indicates approx imate ly 
the range of va lues encountered in the 
test, w i t h aid temp, of 18 to 21 deg. C . 
and water temp, of 15 deg. C . 

Total Hyd. Ha7.cn-
Rate of Flow Vel. ft. Head slope ft. Willinms 
c.f.s. m.g.d. per sec. Loss per 1000 Coeff. 

4.54 2.93 1.225 6.47 0.179 144 
7.10 4.58 1.915 18.46 0.872 152 
4.68 8.02 1.263 6.50 0.180 149 
8.11 2.01 0.840 3.16 0.087 146 
4.72 3.05 1.274 7.08 0.196 143 
8.20 6.29 2.213 18.34 0.502 149 
8.92 2.63 1.067 4.24 0.117 156 
6.20 4.01 1.673 10.75 0.297 150 

Average result of 30 sets of observations 160 

Cable Spinning Preliminaries 
Hinge on 
Completion of 
Bay Anchorage 
I M M E D I A T E L Y f o l l o w i n g comple­

tion, about M a r c h 1, 1935, of the 
San F r a n c i s c o - O a k l a n d B a y bridge 
center anchorage, cons t ruc t ion of the 
c a t w a l k to fac i l i ta te spinning of the 
ma in cables w i l l be started. T h i s m a r k s 
the complet ion of the two la rger sub­
s t ruc ture cont rac ts in both the E a s t 
and W e s t bay and beginning of w o r k 
on the supers t ructure on the two sus­
pension spans on the W e s t bay c ross ­
ing . T h e concre te center anchorage is 
504 f t . f r o m bedrock to its highest point , 
the average e levat ion of the base being 
217.4 f t . A t one spot the concrete seal 
goes to elev. 222.4 f t . T h e pier below 
water consist of a concrete block honey­
combed w i t h 55 teel cy l inders each 15 
f t . in diameter. T h e s e cy l inders are ho l ­
low and contain wa te r except for 34 f t . 
of concrete in the bot tom of each. T h e 
cy l inders at each corner of the pier filled 
w i t h concrete seal f r o m bot tom to top 
of the fender at about elev. 25 f t . 

W a l l s o f the anchorage above wa te r 
are more than 14 f t . th ick in to w h i c h 
are anchored steel ' A ' f r ames to w h i c h 
are tied eyebars for connect ing to the 
37 s t rands of each cable. T h e cables 
consist of 17,464 w i r e s w h i c h are d i ­
vided into 37 s t rands of 472 w i r e s each. 

A fender of hoop-skir t design sur­
rounds the pier w i t h a 2-f t . t h i ck con­
crete s k i r t to m i n i m i z e the i n j u r y to 
ships in case of col l i s ion . T h e fender 
is f i t ted w i t h t imber to w i th s t and the 
impact of sma l l boats. T h e center 
anchorage contains approx imate ly 165,-
000 cu . y d . of concrete. 

A s u m m a r y of the const ruct ion pro­
g ram f r o m J u l y 9, 1933, the date of 
g round b reak ing ceremonies , to D e ­
cember 31 , 1934, is as f o l l o w s : 
M o n e y spent i n construction.$22,500,000 
P e a k number of employees 5953 
A m o u n t concrete placed.550,000 cu. yds . 
E a s t b a y s u b - s t r u c t u r e — A l l piers ( 43 ) 

completed. 
W e s t bay s u b s t r u c t u r e — A l l piers and 

underwate r w o r k and supers t ructure 
( to elev. + 207 f t . ) of center anchor­
age completed. 

Y e r b a B u e n a i s l a n d — T u n n e l approach 
excava t ion comple ted ; three pilot t un ­
nels d r iven f u l l l eng th ; ou ter tunnel 
raised to f u l l height and concrete l i n ­
ing s ta r ted ; W e s t I s l a n d anchorage 
concre ted to elev. 120 f t . w h i c h com­
pletes w o r k to a point w h i c h permi t s 
s t r i ng ing of cab les ; e rec t ion of fou r 
s teel v iaduc t spans on east side of 
i s l and s tar ted. 

E a s t bay supe r s t ruc tu re—Thi r t een 288-
f t . spans and 6 towers erec ted; s teel 
is 6 0 % fabr ica ted , 5 2 % del ivered, and 
2 5 % erected. 

W e s t bay s u p e r s t r u c t u r e — T o w e r s W 2 , 
W 3 , and W 6 complete ly erected and 
tower W 5 is 2 5 % erected. 

S a n F r a n c i s c o p i e r s—Concre t e anchor­
age 50% completed; anchorage s teel 
100% fabr ica ted , and 8 6 % erec ted; 
P i e r No . 1 completed w i t h steel saddle 
erec ted; remain ing piers i n va r ious 
stages of complet ion. 

Cable w i r e — 8 4 % drawn , 6 6 % com­
pleted, 6 5 % del ivered . 
W o r k contemplated dur ing 1935 
under cont rac ts a l ready awarded is as 
f o l l o w s : 

S a n F r a n c i s c o Au tomob i l e A p p r o a c h 
R a m p s — A low bid of $1,172,622 was 
submit ted by H e a l y - T i b b i t t s C o n ­
s t ruct ion Co . f o r cons t ruc t ion of the 
ma in concrete v iaduc t and ramps 
leading of f R i n c o n H i l l . T h i s w o r k , 
i n v o l v i n g 330,000 cu. y d . of e x c a v a ­
tion, 40,000 cu . y d . of concrete, 6,100.-
000 lb. of r e i n f o r c i n g s teel and other 
misce l laneous i tems, is scheduled to 
s tar t immedia te ly and w i l l be 6 5 % 
comple ted by the end of 1935. 

W e s t B a y Suspens ion S t r u c t u r e — C a t ­
w a l k to be s tar ted M a r c h 1; cable 
sp inn ing to be s tar ted A p r i l 1 and 
completed for the t w i n suspension 
spans du r ing the y e a r ; p l ac ing of 50% 
of the suspended s t ruc ture f r o m S a n 
F r a n c i s c o to the center anchorage . 

Y e r b a B u e n a I s l a n d T u n n e l — T u n n e l 
through is land and v iaduct over east 
side of i s land to be completed. 

E o s t B a y S u p e r s t r u c t u r e — A l l spans to 
be completed except the 576-ft . sus­
pended span at center of 1400-ft. c a n ­
t i l eve r span. 

E a s t B a y A p p r o a c h e s — E n t i r e s y s t e m 
to be 5 0 % completed. 
I n addit ion to the contracts a l r e a d y 
obligated, the f o l l o w i n g w o r k w i l l be 
adver t i sed fo r bids d u r i n g 1935: 
( 1 ) F o l g e r A v e n u e subway , B e r k e l e y 

— B i d s to be rece ived about J a n u a r y 21 
on w o r k invo lv ing 16,000 cu. y d . ex ­
cavat ion , 5,700 cu. y d . concrete , 500,000 
lb. of r e in fo rc ing steel. ( 2 ) T r a f f i c d is -
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Damaged Bridge Span is 
Raised With 
Cables for 
Alterations 

By W I L B U R R. R I L E Y 
Deputy Engineer, Whatcom County, 

Washington 

(Below) Detail of Cable Fastening. Note 
Crushed Wood Under Cable (right) Rais­
ing End of Bridge With Cable and Gin 

Pole. 

t r ibution s t ruc ture c ro s s ing over S . P . 
t racks and K e y R o u t e S u b w a y at east 
end of approach fill—Bids w i l l be re­
ceived abaut M a r c h 1, pr inc ipa l contract 
i tems being 200,000 l i n . f t . of t imber 
piles, 26,000 cu. y d . of concrete, 3,000,-
000 lb. of r e in fo rc ing steel , and 2,500,-
000 lb. oi s t ruc tu ra l steel. ( 3 ) A d m i n ­
i s t ra t ion bui ld ing and to l l p l a z a — B i d s 
w i l l be adver t ised about A p r i l 1 for 
these fac i l i t i e s w h i c h are located on fill 
a t east end of bridge. ( 4 ) B r idge l igh t ­
ing and r a v i g a t i o n s i g n a l s — B i d s w i l l be 
adver t ised about M a y 1. ( 5 ) Overhead 
approach s t ruc tu r e—Bids w i l l be adver­
t i sed about J u n e 1 fo r the s t ruc ture ex ­
tending f r o m the east end of the d is­
t r ibut ion ramps to M a r k e t and 36th sts . 
in O a k l a n d . 

T h e s e cont rac ts w i l l complete the 
vehic le port ion of the bridge except fo r 
p a v i n g of the r ecen t ly completed fill 
pa ra l l e l ing the K e y Rou te mole and e x ­
tending l o r t h to A s h b y ave., B e r k e l e y , 
pav ing c f the C y p r e s s S t . b ranch and 
a short port ion of paving f r o m the east 
end of F o l g c r A v e n u e subway to A s h -
by and 9th sts. in B e r k e l e y . B i d s fo r this 
pav ing w i l l probably be cal led fo r about 
J a n u a r y 1, 1936, so that it may be com­
pleted ir t ime for the bridge opening 
now schedulel for September, 1936. 

Second Loan Granted 
Twin Lakes Tunnel 

A second loan of $875,000 has been 
made by R F C to T w i n L a k e s Rese r ­
v o i r and C a n a l C o . fo r cons t ruc t ion of 
a second unit in the company ' s w a t e r 
d iv i s ion projec t , near L e a d v i l l e , C o l o ­
rado. T h i s loan w i l l supplement the 
o r ig ina l loan of $1,225,000 w h i c h w a s 
used to finance the d r i v i n g of a 3.8 m i . 
l ong tunnel under the cont inenta l di­
vide and Independence P a s s . T h i s w o r k 
is now under contrac t to P i a t t R o g e r s , 
I n c . T h e first tunnel taps one b ranch 
of R o a r i n g F o r k r ive r on the w e s t 
slope, d i v e r t i n g the wa te r th rough the 
tunnel into T w i n L a k e s on the eas tern 
slope. T h e water w i l l be used u l t i ­
ma te ly f o r i r r iga t ion purposes in C r o w ­
ley county near O r d w a y , Co lo . T h e 
new loan w i l l cover cons t ruc t ion of 
a 2 m . concrete lined tunnel f r o m 6 
to 7 f t . d iam. , cons t ruc t ion of d ive r s ion 
dam on the main f o r k of R o a r i n g F o r k 
r ive r , and 2 m i . of open ditches con­
nec t ing the two tunnels . T h e second 
tunne l w i l l tap the ma in branch of 
R o a r i n g F o r k r i ve r and w i l l feed the 
one now under cons t ruc t ion . T h e sec­
ond unit is designed to increase the 
amount of wa te r f r o m 30,000 to 50,000 
ac . f t . per year. 

D u e to necess i ty of m a k i n g out deeds, 
gather ing eng inee r ing data, and ho ld ing 
necessary s tock-ho lders ' meet ings, ad­
v e r t i s i n g of bids w i l l not take place f o r 
severa l months . T h e new w o r k w i l l be 
bui l t under a separate contract . 

G . D . M a c y on J a n u a r y 2 res igned his 
pos i t ion as Sta te H i g h w a y E n g i n e e r in 
Mex ico . G r o v e r F . C o n r o y of A l b u r -
queque w a s immedia te ly appointed in 
his place. 

A P W A loan and g ran t of $30,000 has 
been made to the c i ty of F a r m i n g t o n , 
U t a h , fo r const ruct ion of a sewerage 
system w i t h an I m h o f f tank. 

A U N I Q U E method was employed to 
raise and hold the end of a bridge 

un t i l a t emporary pier could be built un­
der it. A queer combina t ion of the fo rces 
of nature was responsible fo r the w a s h ­
ing out of the east pier suppor t ing the 
bridge across the middle f o r k of N o o k -
sack r ive r in W h a t c o m county, W a s h . 
A sl ight earthquake caused a f au l ty 
fo rma t ion of the rock under the p ier 
to slide s l ight ly . A piece of the D e m -
ing glacier, on the south side of M t . 
B a k e r w a s broken of f by the same 
t remor w h i c h caused large ice b locks 
and a quant i ty of s tored up wa te r to 
r u s h down the r i ve r bed c l ea r ing it of 
a l l logs and d r i f t . T h e flood wa te r 
w a s h i n g against the east bea r ing of 
the bridge removed the loosened f o u n ­
dation rock f r o m under the pier, a l l o w ­
ing the end of the bridge to drop about 
12 in . 

T o fac i l i t a te r a i s ing the brige to per­
m i t construct ion of a t empora ry pier, a 
h u s k y 3-ft. d iam. D o u g l a s fir, 30 f t . 
long, was snaked in to place to be used 
as a g in pole fo r r a i s i n g the span w i t h 
b lock and tackle . I n true lunmber-
j a c k fash ion it w a s ra ised and guyed 
to s tumps and trees, and b locks and 
cables were attached. A Ca te rp i l l a r 
t rac tor f u rn i shed power to s t r i n g and 
t ighten the cables for g u y l ines and to 
pul l on the b locks w h i c h were at tached 
to a bridle fastened around the end post 
and lower chords . T h e other end of 
the bridge, mounted on ro l l e r s , w a s 

held in place w i t h cables fas tened back 
to trees as a safeguard so that the r o l l ­
ers w o u l d not s l ip off the pier. D u e 
to the weigh t of the span, cables sunk 
into b locks of wood w h i c h w e r e used 
as lagging and in one case where a 
cable passed around unprotected steel 
the member w a s c rumpled . 

T h e present bridge, the th i rd to be 
located at this site, i s a 240-ft . span 
w h i c h was moved f r o m Nugen t s c ros s ­
ing, 10 m i . downs t r eam i n 1930. I n 
1914 a 105-ft. wooden H o w e t russ w a s 
built b y the Coun ty , this s t ruc ture g iv ­
ing good serv ice unt i l 1930 when it 
w a s replaced because of its weakened 
condi t ion. D u r i n g 1930 cons t ruc t ion e v i ­
dence showed that another bridge had 
spanned the r i ve r at this same point p r io r 
to the H o w e t russ . T h e r e w a s no record 
in the Coun ty Eng inee r ' s off ice as to 
when it was built or how it w a s de­
s t royed. T h i s rock point has a l w a y s 
been considered a safe bear ing f o r a 
bridge a l though it is a f a i r l y sof t schis t 
fo rmat ion . A f t e r disclosure of the faul t , 
inves t igat ion revealed a layer of v e r y 
greasy c lay on w h i c h the schis t could 
slide. 

A temporary cr ib pier is being built 
to c a r r y the bridge wh i l e tests can be 
made to determine the extent and ac t ion 
of the faul t . T h e w o r k is be ing done 
under the supervis ion of J o h n M . 
A d a m s , Coun ty E n g i n e e r of W h a t c o m 
Coun ty . 
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Status of 'Activated Sludge' 
Litigation in California 

A G R E A T m a n y engineers in sou th­
ern C a l i f o r n i a c i t ies are somewha t 

concerned about the status of ac t iva ted 
sludge in v iew of the M i l w a u k e e and 
Chicago decis ions f a v o r i n g A c t i v a t e d 
Sludge, I n c . 

T h e c i t ies of Pasadena , San M a r i n o , 
L a g u n a B e a c h , O n t a r i o , L o d i , Sa l inas , 
and S a n F r a n c i s c o have been served 
w i t h papers w h i c h , when answered , 
w i l l require se t t ing a date for t r i a l . 
O w i n g to the present schedule of the 
Federa l Cour t s , it m igh t be a year and 
a hal f before any case could ac tua l ly 
be heard . T h o s e cities w h i c h have been 
us ing the ac t iva ted sludge process f o r 
quite somet ime have , so f a r as I know, 
not been approached w i t h any suggested 
basis of sett lement. T h o s e ci t ies w h i c h 
are now proposing to ins ta l l ac t iva ted 
sludge plants, or a rc in the process of 
bui lding them, have been proposi t ioned. 
F o r smal l communi t ies the amount said 
to be asked is w e l l wor th paying, ra ther 
than in f igh t ing their cases, whi le if the 
large communi t ies were to pay in the 
same rat io they are w a r r a n t e d in fight­
ing the cases. I t is , therefore, w e l l f o r 
each communi ty w h i c h has been not i f ied 
of patents v io la t ion to determine whether 
it is cheaper to settle or whe ther it is 
w o r t h w h i l e to fight the case. 

I t should be rea l i zed at the outset 
that the Chicago , Ind ianapo l i s , and 
M i l w a u k e e cases are al l against ci t ies 
in the same Appela te Cour t d is t r ic t and, 
a cco rd ing ly , it i s not permissible to i n ­
troduce n e w evidence or to have a t r i a l 
as if it w e r e a new matter . H o w e v e r , 
C a l i f o r n i a is i n another appelate j u r i s ­
diction, and it is quite possible the F e d ­
eral Cour t here might give s ign i f icance 
to the ear l ie r w o r k of inventors p r io r 
to the patents in question, and might 
also f avo rab ly interpret the inva l id i ty 
of the Jones patents. I t i s a w e l l - f o l ­
l owed procedure, regardless of the 
nature of the patents, to have patent 
cases re- t r ied in other Appela te j u r i s ­
dict ions, so that the mat ter can be prop­
e r l y presented to the U n i t e d Sta tes 
Supreme Cour t f o r r ev iew. 

E n g i n e e r s w i l l be interested to k n o w 
that the sp i ra l - f low patent w a s he ld i n ­
v a l i d by Judge L i n d l e y in a recent de­
cision in the Ch icago case. T h i s means 
that a l l the other patents i n l i t iga t ion 
expi re by the end of November , 1935. 
Communi t i e s , therefore , w h i c h are p lan ­
n ing to ins ta l l ac t iva ted sludge w o r k s 
would by w a i t i n g one yea r before going 
ahead w i t h their p ro jec t s thereby avoid 
any patent in f r ingements w h i c h are 
now under l i t iga t ion . 

I n ei ther event, whe ther the patents 
of the ac t iva ted sludge process are re­
tried or whether communi t ies w a i t f o r 
a yea r before going ahead w i t h n e w 
act ivated sludge plants, there is not the 
b lackeye given to the ac t iva ted sludge 
process that va r ious engineers have been 
lead to believe. T h e ac t ivated sludge 
process in mos t instances is b y f a r the 

By R. F. G O U D E Y 
Sanitary Engineer 

Los Angeles Bureau of W a t e r Works 
and Supply 

best means of t reat ing sewage, both 
f r o m ins ta l la t ion and operat ing costs, 
and engineers should be the last ones to 
become p a n i c k y and lose their heads. 
A s a mat ter of fact , there are f e w e r 
patents involved in the ac t iva ted sludge 
process than are to be found in the 
sp r ink l ing- f i l t e r or chemica l - t rea tment 
processes. I f someone w e r e to buy up 
these patents and commerc ia l i ze them, 
the si tuat ion as it a f fec ts the need of 
sewage t reatment w o u l d be f a r more 
compl ica ted than is the case of the ac t i ­
vated sludge process at the present t ime. 

Federal Aid 
Alotments Made 
to States 

I n keeping w i t h the provis ions of the 
H a y d c n - C a r t w r i g h t R o a d A c t w h i c h 
provides fo r an expendi ture of $522,000,-
000 over a period of 3 yea r s . $200,000,000 
in state grants w i l l have been made f o r 
the yea r ending J u l y 1935, and $125,-
000,000 fo r the yea r s 1936-37 w i l l be 
matched by Sta te F u n d s s imi la r to the 
s y s t e m i n ef fect prior to the emergency 
program in 19.33. T h e apport ionments 
of this federa l aid fund fo r 1935 f o r the 
eleven wes t e rn states is as f o l l o w s : 

A r i z o n a $ 1,781,347 
C a l i f o r n i a 4.756.959 
Colorado 2,288,811 
Idaho 1,531,162 
M o n t a n a 2,560,449 
N e w M e x i c o 1,999,299 
O r e g o n 2,044,633 
U t a h 1,410,752 
W a s h i n g t o n 1,949,957 
W y o m i n g 1,559,444 

T o t a l $21,882,813 
I n addi t ion to these amounts , f edera l 

funds w i l l also be appropria ted f o r fores t 
roads and t ra i l s , public lands, nat ional 
parks , and I n d i a n reserva t ion roads. T h e 
H a y d e n - C a r t w r i g h t b i l l a lso abol ishes 
d ivers ion of gasol ine t a x money other 
than that pr ior to passage of this b i l l 
under penal ty of los ing one-third of the 
federal aid fo r that year . 

• 
C o n s t r u c t i o n w i l l s tar t J a n u a r y 15 

on the $49,000 wa te r w o r k s ex tens ion 
by the town of Medic ine B o w , W y o . 
w h i c h is being financed w i t h P W A 
funds . T h e pro jec t cons is t s of construc­
tion of an 8-mi. supply l ine f r o m ex i s t ­
ing ar tes ian we l l s to the town ' s e x i s t i n g 
d is t r ibu t ing sys tem. T h e supply w a s 
f o r m e r l y pumped f r o m Medic ine B o w 

r ive r but due to drought condi t ions pre­
v a i l i n g f o r severa l years , the supply and 
qual i ty of wa te r has been inadequate. 
Acu te condi t ions du r ing the past sum­
m e r necessi tated hau l ing wa te r fo r do­
mes t ic purposes. T h e w o r k is under 
contract to S c h w a r t z C o n s t r u c t i o n C o . , 
Co lo rado Spr ings , Colorado. E l m e r K . 
Ne l son is engineer i n charge. 

• 
Safety Work on 
Metropolitan River 
Aqueduct 

I n keep ing w i t h the p rov is ions of the 
ac t ive sa fe ty campaign sponsored i n a l l 
w o r k on the Colorado r i v e r aqueduct, 
the sa fe ty commit tee at L i t t l e M o r o n g o 
cons i s t i ng of the superintendent, tunnel 
fo reman , a n d two men chosen f r o m the 
w o r k m e n ' s c r ew have recent ly put into 
pract ice the f o l l o w i n g : 

( 1 ) ins ta l la t ion of b lock s ignals at the 
curves at both por ta ls to w a r n motor -
men of the approach of a t ra in in the 
opposite direct ion. ( 2 ) ins ta l l a t ion of 
sa fe ty bumpers on rear of a l l m u c k i n g 
machines to reduce the haza rd to the men 
coupl ing cars . ( 3 ) u n i v e r s a l use of r i n g 
handles fo r couplings and pins . ( 4 ) e x ­
t inguish ing of a l l l ights in the headings 
du r ing loading operat ions, power be ing 
cut off 300 f t . back f r o m the heading 
and flood l ights f rom locomot ive bat ter­
ies being put into use for i l l umina t ion . 
( 5 ) use of sa fe ty c lamps to hold s tored 
cars on grades. ( 6 ) ins ta l la t ion of san i ­
ta ry d r i n k i n g founta ins in the headings 
to replace the old t in cup. 

A n a l lo tment of $156,000 has been 
made by P W A to P r i c e , U t a h , f o r re ­
placement of 5 sections of the e x i s t i n g 
w a t e r supply l ine w i t h steel and cast 
i ron pipe. Cons t ruc t ion is est imated to 
require 14 mo. p rov id ing employment 
fo r 40 men f o r that per iod. 

A loan and grant of $46,000 has been 
made to the t o w n of O r e m , U t a h , by 
P W A f o r rep lacement of 24,000 l in . 
f t . o f wood-s tave supply l ine and dis­
t r ibut ion m a i n s w i t h cast i ron pipe. 
T h r e e mon ths w i l l be required fo r con­
struct ion, p rov id ing w o r k f o r 30 men . 

A n a l lo tment of $180,000 has been 
made to F r e n c h t o w n I r r i g a t i o n p ro jec t 
near M i s s o u l a by P W A to cover con­
s t ruc t ion of the canal sys tem fo r i r r i ­
gat ion of about 7,500 ac . of l and under 
cu l t iva t ion . T h i s p ro jec t l ies in a n 
establ ished wheat g r o w i n g c o m m u n i t y 
and i r r iga t ion w i l l permit d ive rs i f i ca t ion 
of crops inc lud ing sugar beets. A sugar 
beet f ac to ry is located at Mis sou la . N o 
engineer ing diff icul t ies are i n v o l v e d a n d 
the a l lotment is to be re turned by w a t e r 
users under the p rov i s ion of the R e ­
c lamat ion A c t . 
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Placing Concrete 
at Boulder Dam 

A t the end of 1934 a total of 3,101.382 
cu. y d . of concrete had been placed in 
Bou lde r dam l e a v i n g on ly 148,618 cu. 
y d . to place. O n N o v . 4, 1934, the 
L o m i x concrete plant w a s shut down 
and d i sman t l i ng operations started. T h i s 
plant has m i x e d about 2,200,000 cu. y d . 
of concrete since its in i t i a l operation in 
June , 1933. D u r i n g 1934, the amount of 
concrete placed each m o n t h is as fo l ­
l o w s : 

Concrete 
i n D a m A l l Concre te 
C u . Y d . C u . Y d . 

J a n u a r y . . . 185.209 205.872 
F e b r u a r y . . . 189,712 212,500 
M a r c h 222.710 262,204 
A p r i l , 214,975 258,915 
M a y 206,325 250,312 
J u n e 176,778 218,866 
J u l y 172,683 209,491 

169,940 209,000 
September . . . 171,441 202,600 
October . . . 184,871 213,430 
November . . . 142,265 175,042 
December . . . 121.350 148,043 

CO N S T R U C T I O N w a s started in N o ­
vember on C r y s t a l Creek dam w h i c h 

is a part of the water supply sys t em f o r 
Co lo rado Spr ings , Colo. T h i s is the 
th i rd uni t i n the N o r t h Slope D i v i s i o n 
w a t e r development designed to uti l ize 
the en t i re potent ial source of this 
dra inage area on P i k e ' s Peak . T h e 
first uni t cons i s t i ng of pipeline and tun­
nel cons t ruc t ion was recent ly completed 
a f t e r V/i y r . of w o r k a n d the second 
unit c o v e r i n g addit ional pipeline w o r k 
is near ly finished. P rov ided funds are 
avai lable , the f o u r t h uni t in the develop­
ment w i l l be constructed as soon as the 
present dam is completed. T h i s w i l l 
be a dam of s imi l a r const ruct ion to be 
k n o w n as Ca tamount dam, the site be­
ing about one mile above the C r y s t a l 
C r e e k locat ion. 

T h e C r y s t a l C r e e k project located at 
an e levat ion of 9,155 f t . (outlet tunne l ) 
cons i s t i ng of a n in tercept ing dam 
w h i c h has a drainage area of 2,200 a c , 
an impounding capaci ty a rea of 2,200 a c , 
and a reservoi r area of about 80 ac. 
W a t e r is conducted through an outlet 
tube w h i c h d ischarges into the steel 
pipeline cons t ruc ted under p r io r con­
tracts . A 20-in. l ine w i l l c a r ry the flow 
to Colorado Sp r ings hydro plant at 
Mani tou , a suburb. T h e dam w i l l be 
g r ave l fill w i t h an e lec t r ica l ly welded 
steel face and has a cres t length of 815 
f t . and a height of 90 f t . I t i s 390 f t . 
wide at the base w i t h a top wid th of 20 
ft. w h i c h provides fo r a roadway . B o t h 
faces have slopes of 2 : 1 . T h e ups t ream 
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Concrete p lac ing records continue to 
be broken on this gigant ic p ro jec t . O n 
December 27. 1934, two hundred and 
f o r t y 8-yd. buckets of concrete were 
placed du r ing one s h i f t w i t h one cable-
w a y ; and on December 30, two hundred 
and seventy-seven 8-yd. buckets of con­
crete were placed in the dam. 

T h i s exceeds any other k n o w n record 
f o r s ingle cab leway placement . T h e 
m a j o r dam contract is scheduled to be 
completed about J u l y , 1935. T h e dam 
is completed except f o r about the top 
25-ft . sect ion w h i c h w i l l be completed 
wi th in a month , l eav ing only the power 
house and minor concrete operat ions to 
be finished. 

• 
A P W A loan and grant of $170,000 has 

been made to the C i t y of T o r r e n c e , 
C a l i f , fo r the purchase of an e x i s t i n g 
pr iva te ly owned wa te r w o r k s sys tem 
and fo r improvements of same compr i s ­
ing the f o l l o w i n g : instal la t ion of w e l l 
and pumping plant, t reatment plant and 
accessories, elevated storage t a n k , 
booster, pumping plant, and extensions 
to the d is t r ibut ion s y s t e m fo r fire and 
household se rv ices . 

side has a steel face built up of Y^-m. 
copper bear ing plate made up in sect ions 
of app rox ima te ly 8 by 24 f t . being con­
t inuously we lded at a l l jo in t s . 

T h e welded steel face is supported on 
concrete pedestals and is welded to 
steel connect ions embedded in the con­
crete at the cutoff w a l l , outlet tunnels , 
and end wal l s of dam. 

T h e ma in dam has a concrete cut­
off w a l l a long the center line, t r ansverse 
to the s t r eam bed, and ex tends the f u l l 
length of the dam. A cutoff w a l l on 
the up-stream face w i l l be filled w i t h 
selected mater ia l s . Ma te r i a l s f o r the 
dam enbankment w i l l be taken f r o m the 
s p i l l w a y excava t ion and near-by bor­
r o w pits. T h i s ma te r i a l cons i s t s o f 
g ran i t ic g r ave l w i t h a m a x i m u m d i a m ­
eter of not more than 8 in. T h e g rave l 
w i l l be placed in the dam in cont inuous 
and approx imate ly hor izon ta l l a y e r s not 
more than 8 in. in th ickness a f t e r ro l l ing . 

T h e down s t ream w i l l be f aced w i t h 
rock hav ing a m a x i m u m dimension of 
not more than 18 in . E a r t h co f f e rdams 
w i l l be used fo r u n w a t e r i n g the dam 
site. T h e outlet tunnel is located near 
the center l ine of the s t r eam and the 
concrete line s p i l l w a y w i l l be bui l t in 
na tura l rock at the wes t end. 

P l a n s have been approved by C o l o ­
rado Sta te E n g i n e e r , C . H in t e r l i de r . 
D . C . H e n n e y , Po r t l and , O r e . is con­
sul tant on the project a n d w o r k is be­
ing done under the d i rec t ion of E . L . 
Mose ley , C i t y Manager , Colorado 
Spr ings . 
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New MATERIALS 
and EQUIPMENT 

1 

New Pioneer 15-35 
Duplex Gravel Plant 

T h e P ionee r 15-35 D u p l e x C r u s h i n g , 
Screen ing and L o a d i n g P l a n t has ju s t 
been announced by P i o n e e r G r a v e l 
Equ ipmen t M f g . Co. , of Minneapol i s . 
T h e P roduc t ion capaci ty of th i s unit 
has been increased a c c o r d i n g to the 
manufac tu re r s , because of its increased 
c rush ing , sc reening and convey ing c a ­
paci ty. 

T h i s uni t has an 836 o r 1036 P r i m a r y 
J a w C r u s h e r w i t h S K F bear ings , over ­
head eccent r ic , forcefeed ac t ion , and re­
vers ib le manganese j a w s w i t h ad jus t ­
ment. T h e Secondary C r u s h e r is 40* 
x 20" r o l l c rusher w i t h mangenese 
shel ls , 40" i n diameter and 20" wide , 
car r ied on heavy shaf ts , w i t h T i m k e n 
bear ings f u l l y enclosed in se l f -a l ign ing 
dust-proof hous ings . 

T h e m a k e r s c la im T h e Shake r Sc reen 
has a lmost three times as m u c h effect­
ive sc reening a rea p roduc ing finished 
ma te r i a l as f o r m e r portable p lan ts— 
28^$ l ineal feet, and produces pay ma­
ter ia l on both decks. 

M o r e c o n v e y i n g capac i ty is a t ta ined 
fo r the r e tu rn conveyor now replaces 
the bucket e levator , and less w o r k i n g 
and wea r ing parts. T h e l o w e r con­
v e y o r passes d i rec t ly under both c r u s h ­
ers w h i c h e l iminates the c ross convey­
ing . C r u s h e d mate r ia l is re turned to the 
upper deck of the S h a k e r Screen and 
not to the feeder conveyor . 

A D u p l e x c i rcu i t feature requires no 
sca lp ing screen, permi ts both decks to 
produce ma te r i a l , does not m i x crusher 
ma te r i a l w i t h pit run ma te r i a l and en­
ables the operator to balance the w o r k 
of both c rushers w i thou t shut down 
and wi thou t changing screens. 

• 
New High Lift Pump 

Recen t development of a spec ia l ly de­
signed pump fo r high l i f t s o r a h i g h -
pressure water supply, is announced in 
a bul let in ju s t off the press and issued 
by the B y r o n J a c k s o n C o . 

T h e pump, k n o w n as the H y d r o p r e s s , 
embodies the p roven pr inc ip le of cen­
t r i f u g a l pumps and permi t s the bui ld ing 
of pressures up to 2800 lbs. T h e n u m ­
ber of stages r ang ing f r o m 4 to 54, de­
pends upon condit ions. T h e pump ca­
pac i ty ranges f r o m 10 to 250 ga l lons 
per minute . F o u r s tandard s izes are 
avai lable , 8", 10", 12", and 15". 

T h i s type of pump is espec ia l ly de­
s i rable in plants , m i l l s and fac tor ies 
where a high-pressure supply of water 
is required to clean equipment , r inse 
floors, hose va t s , and fo r e leva t ing w a ­
ter to h igh t anks . 

A copy of the new bullet in, descr ib­
ing the H y d r o p r e s s P u m p , may be pro­
cured f r o m the manufac tu re r s , B y r o n 
J a c k s o n Co., Dept . 58, B e r k e l e y , C a l i f . 

Crystal Creek is Third Unit 
For Colorado Springs System 



28 W E S T E R N CONSTRUCTION N E W S J A N U A R Y , 1935 

Association Notes 

California Chapters 
of A. G. C. Hold Their 
Annual Meetings 

m 
T h e N i n t h A n n u a l H i g h w a y C o n f e r ­

ence was held at the U n i v e r s i t y of C o l o ­
rado, Bou lde r , on J a n u a r y 17-18. Speak­
ers f r o m 5 s tates discussed h i g h w a y 
problems, i nc lud ing h i g h w a y finance, 
b i tuminous treated sur faces , h i g h w a y 
landscaping, compact ion of e m b a n k ­
ments , tests o f mater ia l s , subgrade s ta ­
bi l i ty , h ighway and bridge design, costs 
o fday labor const ruct ion, and grade 
separation s t ructures . 

O f f i c e r s of the L o s A n g e l e s section 
of A m e r i c a n Soc ie ty of C i v i l E n g i n e e r s 
f o r the coming y e a r are as f o l l o w s : 
A l f r e d Jones , pres ident ; R a l p h W . L a w -
ton and O l i v e r G . B o w e n , v ice-pres i ­
dents ; D . A r n o l d L a n e , secre tary , and 
J . C . A l b e r s , t reasurer . • 

T h e meet ing of the P o r t l a n d section 
of A m e r i c a n Soc ie ty of C i v i l E n g i n e e r s 
held on D e c . 18 w a s featured by a ta lk 
by C . I . G r i m m , chief engineer of the 
B o n n e v i l l e projec t , w h o discussed v a r i ­
ous phases of design and const ruct ion 
of that project . 

A t the regular w e e k l y luncheon of the 
engineers ' club of F r e s n o held D e c e m ­
ber 19 severa l in teres t ing d iscuss ions 
w e r e presented. P r o f . W o o d , U n i v e r ­
s i ty of C a l i f o r n i a , expla ined the opera­
tion of the R e s e a r c h D i v i s i o n of U n i ­
v e r s i t y of Ca l i f o rn i a . A m o n g m a j o r 
p ro jec t s undertaken by the U n i v e r s i t y 
are cool ing of concrete at B o u l d e r dam, 
and tests on models of S a n F r a n c i s c o -
O a k l a n d B a y bridge and Golden Ga te 
bridge. 

• 
Colo rado Sec t ion of A m e r i c a n S o ­

ciety of C i v i l engineers held a meet ing 
on December 10 w h i c h was fea tu red by 
a ta lk by J o h n B . D r i s c o l l on ' S e a r c h ­
ing f o r H y d r a u l i c s . ' H i s lecture w h i c h 
was i l lus t ra ted w a s based on observa­
t ions du r ing t w o yea r s spent i n D a n z i g 
and B e r l i n . T h i s meet ing w a s spon­
sored b y j u n i o r members . 

Colorado Socie ty of engineers w i l l 
hold i ts annual meet ing at D e n v e r , J a n u ­
a r y 18 and 19. T h i s mee t ing w i l l be 
featured b y a p rogram of educat ional 
t a lks by nat ional ly k n o w n speakers f r o m 
the fou r F o u n d e r Societ ies . O f f i c e r s w i l l 
also be elected f o r the coming year . 

Co lo rado Assoc i a t i on of S ta te H i g h ­
w a y Cont rac to r s held its annual meet­
ing at the B r o w n e Pa lace H o t e l , D e n ­
ver, on J a n u a r y 12 at w h i c h t ime off icers 
were elected f o r this year . 

Co lo rado E n g i n e e r i n g C o u n c i l held its 
annua l meet ing of past presidents at 
D e n v e r on D e c e m b e r 19. T h i s novel 
a f f a i r is res t r ic ted ent i re ly to past ex­
ecut ives o n l y and includes some of the 
most dis t inguished engineers i n the 
wes t . 

Northern California A . G . C . Urges 
Large Construction Program 

T h e annual meet ing of the N o r t h e r n 
C a l i f o r n i a chapter of Assoc ia t ed Gene ra l 
Cont rac to r s of A m e r i c a was held at San 
F r a n c i s c o on December 15, 1934. A w e l l 
planned program had been provided by 
F l o y d O . B o o e , sec re ta ry manager of 
the chapter w h i c h w a s covered i n an i n ­
f o r m a l discuss ion du r ing the business 
session of the meet ing. 

D i r e c t o r s elected fo r the coming yea r 
w e r e A . B . O r d w a y , C . G . C l i f f o r d , 
N . M . B a l l , and W . J . T o b i n . T h e ho ld­
over directors are W . A . B e c h t o l , H . S . 
L o r d , and G . V . I s b e l l . T h e B o a r d of 
D i r e c t o r s elected A . B . O r d w a y , p res i ­
dent f o r 1935. 

T h e f o l l o w i n g resolut ions w e r e adopt­
ed : ( 1 ) U r g i n g federa l and state au ­
thori t ies to use eve ry means to secure 
prompt approva l and financing fo r ac tua l 
const ruct ion of the C e n t r a l V a l l e y W a ­
ter P r o j e c t ; ( 2 ) U r g i n g and recommend­
ing cont inuance of the Fede ra l A i d 
h i g h w a y program in an amount in e x ­
cess of that here tofore provided on the 
sound theory that m a x i m u m employ­
ment w i l l be af forded in the shortest 
possible t ime; ( 3 ) E s t a b l i s h m e n t of a 
un i fo rm 40-hr. w e e k instead of a 30-hr. 
week as is n o w prevalent on public 
w o r k s p ro j ec t s ; ( 4 ) Con t inuance of a 
s imi la r F e d e r a l w o r k s p rog ram on a 
scale equal to or in excess of that car ­
ried on in 1933, and that a l locat ion of 
such funds be made on equitable basis 
be tween federa l , state, cooperative, and 
m u n i c i p a l pro jec ts as w e l l as a l locat ion 
of funds to p r i m a r y and secondary h igh­
w a y s and roads and states w i t h i n munic ­
ipal i t ies ; ( 5 ) C a r r y i n g out a nat ion-wide 
grade - c ro s s ing e l iminat ion p r o g r a m 
through a per iod of yea r s under jo in t 
ju r i sd ic t ion of federa l and state au thor i ­
ties, and financed ei ther w h o l l y or in 
part w i t h federa l f unds as an outr ight 
grant or on a cooperat ive loan basis w i t h 
r a i l roads ; ( 6 ) U r g i n g C a l i f o r n i a D i v i s i o n 
of H i g h w a y s to take such steps as are 
necessary to immedia te ly place under 
actual cons t ruc t ion as m a n y pro jec t s as 
possible w h i c h w i l l en t i re ly obligate al l 
of the unexpended balances now a v a i l ­
able as a means fo r p rov id ing employ­
ment th rough the w i n t e r season; ( 7 ) 
P r o h i b i t i n g the use of pr i son labor on 
cons t ruc t ion of state roads and that ade­
quate faci l i t ies should be provided fo r 
maintenance of the pr i son popula t ion ; 
( 8 ) T h a t a message of condolence be 
conveyed to C h a r l e s S . Pope, cons t ruc­
t ion engineer for C a l i f o r n i a D i v i s i o n of 
H i g h w a y s , who , at the t ime of the meet­
ing was c r i t i ca l ly i l l . 

O f special interest du r ing the business 
session was the discuss ion on the federa l 
and state h i g h w a y program, proposed 
grade c ro s s ing program, nat ional re-em-

A . B. O R D W A Y 
President 

ployment se rv ice , 30-hour week instead 
of 40-hr. week, and code compliance 
pract ice . 

L . I . H e w e s , deputy chief engineer, 
U . S . B u r e a u P u b l i c R o a d s , gave a brief 
summar iza t ion of the h i g h w a y off ic ia ls ' 
meet ing held in N o v e m b e r at S a n t a F e , 
du r ing w h i c h t ime the 40-hr. week was 
recommended and that g rea te r lat i tude 
in the selection of s k i l l e d w o r k e r s be ac­
corded contractors . G . T . M c C o y , C a l i ­
f o rn i a A s s i s t a n t S ta te H i g h w a y E n g i ­
neer, discussed the aspects of the C a l i ­
fo rn i a Sta te h ighway p rogram—br ing ing 
out the point that more than $6,000,000 
fo r grade separation pro jec t s could be 
under cont rac t wi th in"60 days i f federa l 
f unds w e r e ava i l ab le ; and $15,000,000 in 
this type of w o r k could be placed under 
cont rac t in C a l i f o r n i a dur ing 1935. 

I t was the general concensus of op in ­
ion that it wou ld be more favorab le to 
the con t rac to r to a l l o w employees to 
w o r k the al lot ted t ime in one per iod 
du r ing the month ra ther than a cer ta in 
number of hours per day or per week. 
F o l l o w i n g a discussion as to the adv i sa ­
bi l i ty of cont inu ing the cons t ruc t ion 
code, the Chapter went on record as f a ­
v o r i n g cont inuat ion of the Code unt i l 
J u n e 15, 1935, the t ime of code l imi ta ­
t ion . 

M u n s e n Dueprey , assoc ia ted w i t h a 
local chapter in re la t ion to code mat ters , 
in terpreted a section of the code deal ing 
w i t h compet i t ive sub-bids. H e ca l led 
special a t tent ion to the d is t inct ion be­
tween ' s tandard ' products and other 
products in that the ' s tandard ' product is 
one w h i c h can be purchased f r o m a man­
ufac tu re r or d is t r ibutor w i thou t special 
speci f ica t ions . 

Dueprey pointed out that a genera l 
cont rac tor is permi t ted to handle sub-
bids in any w a y he sees fit as long as 
the mate r ia l is a ' s tandard ' product. I n 
the case of products r equ i r i ng specia l 
specif icat ions , a sub-bid const i tutes a 
b ind ing obl igat ion on the part of the 
genera l contractor and he is accord ing ly 
obligated to accept this bid. 

C . V . I s b e l l , cha i rman of the member­
ship committee, reported that a total of 
20 new members and 11 new associate 
members had been added d u r i n g 1934, 
b r ing ing the total chapter reg is t ra t ion 
to 67 regular and 51 associate members . • 

T h e res ignat ion of S . M . F i s h e r , chief 
engineer of the L o s A n g e l e s Coun ty 
F l o o d C o n t r o l D i s t r i c t , w a s accepted by 
the B o a r d of Supe rv i so r s on December 
13, 1934. F i s h e r w a s appointed to his 
office last September. 
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President 

Southern California Members Meet 
With Aqueduct Staff 

A t the J a n u a r y 15 meeting of the 
Southern C a l i f o r n i a Chapter , A s s o c i a t e d 
Gene ra l Cont rac tors , insta l la t ion of o f f i ­
ce r s w a s held. T h e s e off icers , elected 
at a previous d i rec tors ' meeting, are as 
f o l l o w s : Pres ident , H . M . W a l k e r ; v i ce -
president, H . S tan ley B e n t ; v ice-pres i ­
dent, N . F . J a h n ; t reasurer , H . M . 
B a r u c h ; directors, S. M . G r i f f i t h , L y n n 
A t k i n s o n , H a r o l d R . C r o w e l l , C . G . F i t z -
Gera ld , W m . A . J o h n s o n . 

F . J . C o n n o l l y is manager . T h e an ­
nual mee t ing on December 11 was held 
at the B i l t m o r e H o t e l and was devoted 
to engineer ing cons t ruc t ion w o r k , and 
the Me t ropo l i t an Aqueduct . 

T h e meet ing w a s the occasion f o r pay­
ing t r ibute to directors and off ic ials of 
the Met ropo l i t an W a t e r D i s t r i c t . A l l 
con t r ac t ing organizat ions engaged in 
aqueduct w o r k and the dis t r ic t s taff w a s 
w e l l represented by field and office men. 

Speakers on the p rog ram inc luded . 
W . P . W h i t s e t t , cha i rman of the M e t r o ­
pol i tan D i s t r i c t B o a r d , gave a brief h i s ­
tory of the aqueduct p ro j ec t ; F r a n k E . 
W e y m o u t h , general manager and chief 
engineer of the Met ropol i tan W a t e r D i s ­
t r ic t , gave a brief s u m m a r y of the pres­
ent status of the pro jec t as w e l l as a 
discuss ion of the design and cons t ruc t ion 
p rob lems encountered throughout the 
w o r k ; J . C . A g n e w of W i n s t o n B r o s . 
Co . , cont rac tors on the Coxcomb tunnel , 
spoke on behalf of the aqueduct con­
t rac tors in w h i c h he expressed an ap­
precia t ion of the manner in w h i c h the 
w o r k had been handled. A g n e w paid a 
special tr ibute for the outstanding w o r k 
done by the D i s t r i c t in provid ing domes­
tic wa te r supply, roads, power and tele­
phone l ines , and medica l inspect ion. I n 
this w a y m a n y of the const ruct ion d i f f i ­
cul t ies encountered in cons t ruc t ion of 
the aqueduct through the count ry ' s 
wors t desert w e r e shouldered by the 
D i s t r i c t ra ther than the contractor . 

T h e f o l l o w i n g d i rec tors of the M e t r o ­
pol i tan W a t e r D i s t r i c t were present : 
O . E . S t e w a r d , A n a h e i m ; George R . 
B a r k e r , B e v e r l y H i l l s ; J . L . N o r w o o d , 
B u r b a n k ; W i l l i a m H . Fos te r , C o m p t o n ; 
W a l t e r H u m p h r e y s , F u l l c r t o n ; B e r n a r d 
B r e n n a n , G lenda l e ; J . H . R a m b o z , S a n 
M a r i n o ; F r a n k l i n T h o m a s , Pasadena ; 
S. H . F i n l e y , San ta A n a ; C h a r l e s T . 
Rippey , T o r r a n c e ; D . W . Pon t ius , I . 
E i s n e r , P e r r y H . Gree r , W a l t e r A . 
H a n i m , V i c t o r R o s e t t i , W . P . W h i t s e t t , 
and J o h n E . R i c h a r d s of L o s A n g e l e s . 
T h e total at tendance numbered more 
than 500. 

• I 
F. J . Connolly 

Manager 

Personally 
Speaking 

Blaisdale Speaks at 
C.V.D.I. Code Meeting 

A . C . B la i sda le , Na t iona l Sec re t a ry 
of Code A u t h o r i t y fo r the Cons t ruc t ion 
M a c h i n e r y D i s t r i b u t i n g T r a d e , w a s the 
guest speaker at a special mee t ing held 
December 6 of the Cons t ruc t ion M a ­
ch ine ry D i s t r i b u t o r s Assoc i a t i on , L o s 
Ange l e s , and on December 13 before the 
W e s t e r n Cons t ruc t ion E q u i p m e n t D e a l ­
ers and D i s t r i b u t o r s Assoc i a t i on of S a n 
F r a n c i s c o . I n his talk B la i sda l e brought 
out the importance of adher ing to the 
p rov is ions of the C . M . D . T . code. B o t h 
meet ings were w e l l at tended. 

I m m e d i a t e l y f o l l o w i n g the a w a r d i n g 
of the $546,690 contrac t to F . O . B o h -
nett and D . M c D o n a l d fo r cons t ruc t ion 
of the A l m a d e n , Ca l c ro , and S tevens 
C r e e k dams of the S a n t a C l a r a V a l l e y 
W a t e r Conse rva t ion D i s t r i c t , resident 
engineers were appointed on each of the 
three dams. T h e s e are as f o l l o w s : Geo. 
W . H u n t , f o rmer S a n J o s e C i t y E n g i ­
neer, Ca le ro d a m ; F r a n k W . Moore , for ­
mer designing engineer in d i s t r ic t en­
gineer 's off ice , S tevens C r e e k dam, and 
R . P . B r y a n , associated w i t h F r e d H . 
T ibbe t s , dis t r ic t engineer, A l m a d e n dam. • 

J a m e s Pe t e r s has been appointed gen­
eral manager of M a r i n M u n i c i p a l W a t e r 
D i s t r i c t succeeding J o h n B u r t w h o w a s 
re t i red J a n u a r y 1. Pe te r s has been as­
sociated w i t h the d i s t r ic t f o r the past 
22 y e a r s and B u r t has been general 
manager since the sys tem was built 
and service established in 1916. Pe te r s 
immedia te ly s tar ted w o r k of prepar ing 
the plans and specif icat ions f o r construc­
tion of a new s p i l l w a y at L a k e L a g u n -
itus, one of three large a r t i f i c i a l reser­
voirs of the d is t r ic t . • 

J u l i e n R o u s s e l , L o s Ange l e s , has been 
appointed secre ta ry of the C a l i f o r n i a 
Sta te H i g h w a y Commiss ion to succeed 
J o h n W . H o w e w h o has been se rv ing in 
the dual capaci ty of C o m m i s s i o n secre­
ta ry and editor of ' C a l i f o r n i a H i g h w a y s 
and P u b l i c W o r k s . ' H o w e w i l l cont inue 
as editor of the of f ic ia l publ icat ion of 
Depar tment of Pub l i c W o r k s . 

R o y G . M c G l o n e , chief engineer of the 
L o n g B e a c h H a r b o r Depar tmen t , has 
tendered his resignat ion, e f fec t ive J a n u ­
a r y 16. H e has been associated in har­
bor development and operation fo r more 
than 10 years . 

I s b e l l Cons t ruc t ion C o m p a n y has 
moved its off ice and repai r shop f r o m 
Car son C i t y , where they have been long 
establ ished, to 1300 E a s t 4th st., R e n o , 
Nev . • 

A l b e r t H . Se imer , c i ty engineer of S a n 
A n s e l m o , was recent ly elected cha i rman 
of the genera l contractors associat ion of 
M a r i n Coun ty , C a l i f . J . O . D a h l was 
elected secre ta ry of the new associa t ion 
and an off ice w i l l be establ ished soon at 
831 F o u r t h st., S a n R a f a e l . 

F . A . Savage has been appointed c i t y 
engineer and super intendent of w a t e r 
and street depar tments of S a n B r u n o , 
C a l i f . Savage is a graduate of W e s t 
Po in t and he served in both the Span i sh -
A m e r i c a n and late W o r l d W a r . Savage 
was engineer for the O a k l a n d mun ic ipa l 
a i rpor t , assis tant engineer on San Mateo 
bridge cons t ruct ion , and a lso res ident 
engineer on Golden Gate bridge con­
s t ruct ion . 

Obituaries 

J o h n H a r v e y , representat ive fo r M a ­
r i o n S team S h o v e l C o . in L o s Ange l e s , 
died J a n u a r y 5 in Roches te r , M i n n . 
H a r v e y had been connected w i t h the 
M a r i o n firm fo r 20 y e a r s in va r ious ca ­
pacit ies. B u r i a l was in his nat ive ci ty, 
I r o n Mounta in , M i c h . H e is su rv ived 
by his widow, M r s . S e l m a H a r v e y . 

George A . E l l i o t t , 54, chief engineer 
of S p r i n g V a l l e y W a t e r C o . u n t i l the 
C i t y of S a n D i e g o acquired its proper­
ties, died December 23 in San Diego 
fo l lowing a shor t i l lness . H e w a s a na ­
t ive of N e w Z e a l a n d and attended the 
U n i v e r s i t y o f C a l i f o r n i a and the U n i ­
ve r s i ty of Colorado, g radua t ing f r o m the 
lat ter ins t i tu t ion in 1904. 

A t va r ious t imes E l l i o t t w a s employed 
by Gene ra l E l e c t r i c Co . , C a l i f o r n i a Gas 
& E l e c t r i c Co . , P a c i f i c G a s & E l e c t r i c 
Co. , and Grea t W e s t e r n P o w e r Co . 
E l l i o t t constructed C a l a v e r a s dam in 
A l a m e d a county, C a l i f o r n i a , and a tthe 
t ime of his death was engineer f o r L o s 
Ange le s and Orange Coun ty F l o o d C o n ­
t ro l D i s t r i c t s as we l l as consul t ing en­
gineer fo r the S t a t e - W i d e W a t e r P l a n 
and S a n Jose W a t e r Co . 

E l l i o t t was a member of A m e r i c a n S o ­
ciety of C i v i l E n g i n e e r s and A m e r i c a n 
W a t e r W o r k s Assoc ia t ion . E l l i o t t is 
su rv ived by his w i f e , R o s e M . E l l i o t t , 
one brother and three s is ters . 

W . H . H e s s , va luat ion engineer f o r 
Colorado & Southern R a i l r o a d died D e ­
cember 14. H e s s was w i d e l y k n o w n 
throughout the west hav ing been w i t h 
this ra i l road for more than 20 y r . , being 
fo rmer chief engineer. H i s successor 
has not yet been appointed. 
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NEW Materials 
and EQUIPMENT 

Osgood Develops 
New Clutch Control 

A n ent i re ly n e w applicat ion of a we l l 
k n o w n fo rce has been brought out by 
the Osgood Co . , of M a r i o n . O h i o , and 
appl ied to the operat ion of its va r ious 
power excava to r s . 

I n this appl ica t ion , vacuum created 
by the engine is employed to actuate 
the s w i n i n g c lu tches . T h e s impl i c i ty 
of th i s method, acco rd ing to Osgood , is 
a lmos t unbel ievable . V a c u u m is taken 
f r o m the engine and led to the opera­
tor 's pos i t ion where it is cont ro l led by 
a s imple , eff ic ient va lve , w h i c h requires 

no more pressure than can eas i ly be 
exer ted by the touch of one finger, d i ­
r ec t ly cont ro ls a l l the s w i n g i n g and 
t r ave l i ng mot ions . 

P o w e r a l ready in the mach ine is e m ­
ployed w i t h no dra in on the plant. A 
flexible l ine is led f r o m the m a n i f o l d 
on the engine, to a r e s e r v o i r c o n v e n i ­
ent ly located, w h i c h stores up enough 
vacuum so that the c lu tches can each 
be operated severa l t imes , pe rmi t t ing 
enough energy at hand f o r use du r ing 
a l l periods of the cyc les of opera t ion . 

T h i s opera t ing con t ro l device can be 
put on any O s g o o d in the field and is 
ava i lab le on a l l new machines . 

Infilco Super-Settler Offers Advanced Sedimentation Methods 

N e w flow handl ing methods a rc d is­
closed in the latest addit ion to the I n ­
filco line of wa te r pur i f ica t ion equip­
ment. T h e Super -Se t t l e r provides eve ry 
f ac i l i t y fo r a s s i s t ing in the rapid separ­
a t ion of sol ids and l iquids , and is a 
departure f r o m present methods of 
hand l ing sedimentat ion problems in the 
wa te r and indus t r i a l waste t rea tment 
fi ields. 

T h e Super -Se t t l e r design is based on 
the accura te c o n t r o l of the va r ious flows 
and accelerated hand l ing of the l iquid. 
M a x i m u m u t i l i za t ion of the tank v o l ­
ume is obtained by automat ic c o n t r o l 
over every por t ion of the entire tank. 
S e t t l i n g a rea can be increased to any 
des i red capaci ty wi thou t chang ing the 
length of flow of the ma te r i a l . 

T h e Super -Se t t l e r requires space ap­
p r o x i m a t e l y one- th i rd the vo lume re­
quired by present day se t t l ing bas ins 
equipped w i t h sludge r e m o v a l m e c h a n ­
i sms . T h i s is made possible by pos i ­
t ive c o n t r o l of the var ious f ac to r s 
w h i c h af fec t sedimentat ion, such a s ; 
flow cont ro l of both sludge and l iquid , 
s h a l l o w se t t l ing depths, rapid evacua­
t ion of the ma te r i a l a f t e r separa t ion has 

t aken place, ve loc i ty of flow, short c i r ­
cu i t ing , etc. A n o t h e r exc lu s ive feature 
of par t icu la r advantage is that, the en­
tire sludge r e m o v a l m e c h a n i s m m a y be 
l i f t ed out and later put back into the 
tank wi thou t s topping the flow through 
the apparatus . 

T h e unit is designed to handle any 
sedimentat ion problem in the wa te r or 
indus t r ia l was te t rea tment field. I n t e r ­
nat ional F i l t e r C o m p a n y , Ch icago . 
I l l i n o i s . 

New All-Welded Bucket 
Is Strong, Light 

A new l igh tweigh t bucket , designed 
to reduce dead we igh t to a m i n i m u m 
and at the same t ime provide great 
s t rength through a l l -we lded cons t ruc­
t ion, has ju s t been announced by the 
H a r n i s c h f e g e r C o r p o r a t i o n of M i l ­
waukee . 

T h i s new dragl ine bucket presents the 
combinat ion of s t rength , perfect balance 
and tapered design w i t h a smoother i n ­
side su r face face . 

T h e bot tom, sides and back are 
fo rmed by a s ingle heavy steel plate 
seamed at the back and w i t h a heavy 
angle r e in fo rcemen t mounted around 
the entire upper edge f o r addi t ional r i g ­
idi ty. F o u r fo rged w e a r i n g shoes or 
runner s are welded to the bot tom to 
take the w e a r f r o m the bucket shel l . 

T h e arc and side r e in fo rcement s are 
fabricated as a s ingle uni t w i t h the lip 
plate, the lat ter be ing 2 inches th ick . 
T h e m a n u f a c t u r e r s state this n e w buck­
et is an ideal general purpose uni t fo r 
high product ion w o r k . 

Wooldridge Presents New 
10 Yard Hydraulic Scraper 

M a c k W o o l d r i g e Co . , I n c . , of L o s A n ­
geles, has developed a n e w independ­
ent p o w e r hyd rau l i c scraper w i t h a ca ­
paci ty of 10 ya rds . I t is designed w i t h 
a m a i n wishbone f r a m e w h i c h supports 
the b o w l . T h i s new type of cons t ruc ­
tion a l l ows the dir t to be loaded w i t h a 
shovel w h e n e v e r it i s desirable to haul 
the d i r t w i t h these sc rapers instead of 
w i t h t r u c k s . 

T h e b o w l is braced w i t h heavy m e m ­
bers. S ide cut ters are used on each 
corner of b o w l w h i c h enters ground. 
T w o h y d r a u l i c cy l inde r s ra ise and lower 
the c y l i n d e r s . One cy l inde r operated 
the rear apron . Independent power is 
s tandard equipment, w h i c h a l l o w s 100 
per cent of t rac tor horsepower to be 
used at the d rawbar . T h e s e uni ts can 
be hooked up in tandem if desired. T h e 
10 y a r d size can be pul led by a 65 h.p. 
t rac tor . 
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Phoenix Distributors Move to New Home 

Caterpi l lar Tractor 
Names New Executive 

C. Parker Holt was named Execu­
tive Vice-Pres. of Caterpillar Tractor 
Co. at a meeting of the Board on De­
cember 7th. Thomas J . Conner was 
made Vice-Pres. in charge of manufac­
turing to fill the vacany on the Board 
caused by the recent death of Pliny 
C. Holt, one of the founders of the 
company. 

Shepherd Moves 
to Larger Quarters 

Shepherd Tractor & Equip. Co. moved 
on Dec. 15th to their new home at 150 
S. Jefferson St., Los Angeles, which 
occupies the greater part of the block 
between Broadway and H i l l St. Every 
convenience is incorporated in the new 
headquarters for Caterpillar Tractors 
and LeTourneau earth moving equip­
ment, including trackage connecting 
with an S. P. railway spur. 

Will iam E . Shepherd, head of the or­
ganization, has a very interesting his­
tory in this business. I n 1905, Shepherd 
joined the Holt Mfg. Co. and appointed 
general manager in 1920. I n 1924, he 
established his own business as dis­
tributor for Holt in S. California and 
Arizona. Then came the merger of 
Holt and Best in 1925 to form the Ca­
terpillar Tractor Co., and at the same 
time Shepard concentrated on the three 
best counties — Los Angeles, Orange 
and Ventura. More recently, he has 
added Mono and Inyo Counties to his 
field of activity. 

New Edition of 
Boulder Dam Bulletin 

A s work progresses on Boulder Dam, 
Ingersoll-Rand Co., manufacturers of 
air-compressing and rock drilling equip­
ment, has issued booklets covering the 
progress of the vast undertaking. The 
latest booklet (vol . 4) contains descrip­
tions of the cofferdam; the aerial cable-
ways; and the tunnels for the penstock 
headers, the pelstocks, and the canyon 
wall outlets. Free copies of the latest 
release are available upon request at 
the company's main office, 11 Broadway, 
New York , or at any western branch 
office. 

Lang to Handle 
Marion Shovels in Utah 

The Marion Steam Shovel Company 
has recently announced the appointment 
of The Lang Company as distributors 
for the state of Utah and Southern 
Idaho. The Lang organization has 
headquarters at 267 West First South 
St.. Salt Lake City. 

John B. Lough Joins 
Dana Kepner in Denver 

John B . Lough, formerly with Al l i s -
Chalmers at Milwaukee, has become 
associated with Dana E . Kepner of Den­
ver, widely-known water works supply 
man, as sales representative for the 
Atlas Imperial line of diesel engines. 

Harron-Rickard & McCone 
Appointed by Gardner-Denver 

The Gardner-Denver Co. announces 
the appointment of Harron-Rickard & 
McCone, San Francisco and Los A n ­
geles distributors, as sales agents for 
their line of contracting and industrial 
equipment. 

Neil B . McGinnis Company have re­
cently removed into larger quarters at 
1401 South Central Avenue, Phoenix, 
Arizona. The firm are distributors for 
the state of Arizona for Northwest 
shovels, cranes and draglines, Al l i s -
Chalmers tractors, Adams graders, 
Gardner-Denver compressors and drills, 

Air Travel Service Aids 
the Construction Industry 

In a recent report made by Robert 
Johnson, United A i r Lines, is cited a 
number of examples whereby time, ef­
fort, and money has been saved through 
the use of air transportation. 

A n oil well got out of control in a 
far removed spot in Montana and a 750-
lb. metal part of the capping device was 
required immediately. Within twelve 
hours after a wire was sent to Chicago, 
the sorely needed equipment was on the 
field. A mining dredge near Sacramen­
to, developed a broken part which 
could only be secured from Cleveland, 
and overnight a plane flew the part to 
the job. One of the outstanding ex­
amples of air service is that of the de­
livery of plans to a bidder on the Grand 
Coulee project in the state of Washing­
ton. The blue prints and estimates had 
to be in Spokane at a given hour, and 
delay in the compilation of the material 
in New York would have prevented the 
company from submitting the bid. The 
regularly scheduled operations of the air 
service came to the aid, as the blue 
prints which left New Y o r k at noon 
were delivered to the individual in the 
Davenport Hotel at Spokane when he 
came down to his breakfast. 

Probably no group has a more vital 
interest in this particular form of trans­
portation and communication than peo­
ple engaged in the construction busi-
nes. Particularly true is this right now 
when the Government is spending tens 
of millions of dollars on major con­
struction projects in the West. Almost 
every one of these is served by United 
A i r Lines from the larger town and 
cities. 

Wooldridge scrapers and rippers, and 
a number of other important accounts. 

In their new establishment in Phoe­
nix are carried complete stocks. The 
illustration shows four F - W - D 3-ton 
trucks recently sold to the Arizona 
highway department. 

Four Wheel Drive Auto , 
Company Celebrates Silver 
Anniversary 

A n exhibit at the American Road 
Builders' Exposition to be held in 
Washington, D. C , wil l depict the 
growth and accomplishments of a quar­
ter of a century for the Four Wheel 
Drive Auto Co. A very unique display 
of the widespread activities of this com­
pany, together with their advance in the 
truck building field will hold the center 
of attraction. 

Job Quotation Form 
Issued by Union Oi l 

The Contractors' Service Bureau of 
the Union Oil Companv is issuing a 
form to aid the contractor in compiling 
bidding data, and keeping a record of 
all important information on each proj­
ect. This new form contains accurate 
information on unit items, location of 
the job, type of construction, date of 
bid opening, quotation on petroleum 
products required, freight rates and 
other miscellaneous information. I n 
addition, they have provided space for 
recording unit and total bids as made 
by the individual and competing bid­
ders. I t is in a handy form for carry­
ing in the pocket, and is made of stiff 
cardboard which allows tabulations to 
be made in unhandy places. 

The last fold of the form con­
tains a map of the state of Califor­
nia and the locality of the project is 
marked with an "x . " These forms may 
be obtained by addressing the Contrac­
tors' Service Bureau, Union Oil Co., 
220 Bush St., San Francisco, Calif. 
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UNIT BID SUMMARY 
Note: These unit bids are extracted from our Daily Construction News Service 

DAM CONSTRUCTION 
SAN JOSE, C A L I F . — A L M A D E N AND C A L E R O DAMS, C A L E R O CONDUIT AND S T E V E N S C R E E K 

DAM 
Contract awarded to F . O. Bohnett, Campbell, Calif., and D. McDonald, 204 23rd Street, Sacramento, $372,020 (for Alma-

den and Calero Dams and Calero Conduit) and $174,670 (for Stevens Creek Dam) by Santa Clara Valley Water Conservation 
District, 62 Grant Bldg., San Jose, Calif, (subject to P . W . A . approval). Almaden Dam, to be 475 feet long, 105 feet high, 
earthfill, concrete facing; the Calero Dam, to be 850 feet long, 90 feet high; Calero Auxil iary Dam, to be 550 feet long, 35 
feet high; and the Calero Conduit, to be 4 miles long, under C O N T R A C T 2. 

Bids received from the following concerns: 
( A ) 
( B ) 
( C ) 
( D ) 
( E ) 
( F ) 

F . O. Bohnett and D. McDonald $372,020 
Frederickson & Watson Const $427,874 
Morrison-Knudsen Co., L . A $458,609 
Mittry Bros. Const. Co $466,756 
Peninsula Paving Co., S. F $466,986 
Bent Bros., Los Angeles $496,402 

( G ) A. Tcichcrt & Son, Inc., Sacramento $545,641 
( H ) W . A . Bechtel Co., S. F $547,915 
( I ) 
( J ) 
( K ) 

George Pollock Co., Sacramento $617,675 
Guy F . Atkinson, S. F $628,960 
Engineers estimate $582,643 

ALMADEN DAM 

9,500 cu.yd. foundation s tr ipping. . . 
107,500 cu.yd. spw. exc , comp. dam. . 
137,000 cu.yd. embankment 

825 cu.yd. cone, (outlet wks, etc.) 
88,000 sq.ft. concrete (facing) 
53,000 sq.ft. concrete lining 

260,000 lb. reinforcing steel 
4,500 lbs. structural steel 

690 lin.ft. 36* outlet pipe 
500 lin.ft. 12" corr. culvert 

2,500 lin.ft. 12" half-rd. dr. tile 
L . S. install gates and valves, etc... 
L . S. bronze tablet 

75,000 cu.yd. canal exc. Sta. 0-85/91-80 

1,000 cu.yd. exc. misc. structures.. . 
240 cu.yd. concr. misc. structures.. 

1,550 lin.ft. 48" concrete pipe 
600 lin.ft. 36" concrete pipe 

2 ea. wasteway radial gates 

8,500 lb. structural steel 
4 ea. farm bridges (( 

25,000 cu.yd. foundation stripping. 

950 

3,500 lb. structural steel 
450 l in.f t . 36" outlet pipe 

L . S. install gates and valves, etc. 
L . S. bronze tablet 

( A ) ( B ) ( C ) ( D ) ( E ) ( F ) ( G ) ( H ) ( I ) ( J ) ( K ) 
$ 1.00 $ 1.00 $ .30 $ .50 $ .53 $ .54 $ 1.00 $ 1.50 $ 1.00 $ .20 $ .40 

.17 .31 .33 .30 .25 .375 .37 .30 .60 .50 .65 

.17 .215 .22 .245 .285 .285 .40 .38 .60 .40 .40 
14.00 16.50 17.00 18.50 16.00 12.50 17.50 16.00 25.00 15.00 17.50 

.17 .17 .22 .20 .215 .22 .20 .20 .23 .25 .20 

.34 .24 .38 .40 .42 .38 .35 .35 .37 .35 .40 

.045 .04 .05 .045 .043 .042 .05 .045 .05 .04 .045 

.08 .08 .10 .10 .08 .11 .07 .15 .10 .10 .10 
11.00 10.00 8.80 7.60 9.60 7.50 9.00 11.00 9.00 6.00 8.00 

1.50 2.20 1.50 1.50 1.45 1.00 1.75 2.50 1.00 2.00 1.50 
.30 .60 .75 .40 .70 .25 .30 1.25 .30 1.00 .40 

900.00 100.00 700.00 150.00 340.00 470.00 800.00 1500.00 1000.00 500.00 1100.00 
75.00 50.00 100.00 80.00 85.00 82.50 75.00 150.00 100.00 100.00 100.00 

C A L E R O CONDUIT 
.44 .165 .145 .18 .14 .24 .28 .25 .30 .50 .30 

> .22 .50 .25 .60 .40 .60 .70 .60 .30 .60 1.00 
> .22 .18 .25 .50 .17 .60 .50 .60 .30 .40 .90 
> .22 .35 .40 .40 .32 .70 .60 .60 .30 .45 .60 
) .22 .12 .12 .15 .225 .28 .35 .25 .30 .20 .30 

1.50 1.00 1.50 .80 1.45 .50 2.00 1.25 1.50 1.50 2.00 
15.00 24.00 17.50 20.00 20.50 24.00 20.00 16.00 25.00 18.00 22.50 
16.00 17.00 16.00 15.00 16.25 15.60 17.00 15.00 17.00 15.00 10.00 
11.00 12.00 10.50 10.50 11.00 10.80 12.00 10.00 12.00 11.00 6.50 

400.00 240.00 475.00 450.00 400.00 385.00 375.00 400.00 100.00 750.00 375.00 
.045 .04 .05 .05 .043 .044 .05 .045 .05 .05 .045 
.08 .08 .10 .10 .08 .11 .07 .15 .10 .10 .10 

200.00 200.00 350.00 200.00 255.00 575.00 200.00 250.00 200.00 200.00 300.00 

C A L E R O DAMS AND SPILLWAYS 
.60 .18 .18 .35 .17 .20 .20 .40 .25 .20 .225 

I .24 .37 .40 .30 .48 .21 .60 .40 .50 .60 .50 
.13 .23 .23 .24 .23 .25 25 .30 .28 .40 .30 

) 14.00 16.00 16.50 18.50 16.00 14.00 17.50 16.00 25.00 15.00 17.50 
.16 .15 .21 .20 .215 .22 .20 .20 .22 .25 .20 
.34 .225 .37 .40 .38 .38 .35 .35 .38 .35 .40 
.045 .04 .05 .045 .043 .042 .05 .045 .05 .04 .045 
.08 .08 .10 .10 .08 .11 .07 .15 .10 .10 .10 

11.00 10.00 9.00 7.60 11.50 7.70 9.00 9.00 9.00 6.00 7.50 
600.00 100.00 700.00 150.00 255.00 385.00 650.00 1500.00 1500.00 500.00 950.00 
75.00 60.00 100.00 80.00 85.00 82.50 75.00 100.00 150.00 100.00 100.00 

$5600 6322.00 6777.00 7000.00 7000.00 7413.00 8064.00 8200.00 9100.00 10,000. 8610.50 

Stevens Creek Dam, to be 100 ft. long, 
( A ) F . O. Bohnett & D . McDonald $174,670 
( B ) Frederickson & Watson Const $222,351 
( C ) Morrison-Knudsen Co.. L . A $238,220 
( D ) Bent Bros., Los Angeles $246,675 
( E ) Peninsula Pav. Co., S. F $255,457 
( F ) A. Teichert & Son, Inc., Sacto $261,012 
( G ) J . E . Haddock, Pasadena $262,061 

Bids received on: 
(1) 3,000 cu.yd. foundation stripping 
(2) 122,000 cu.yd. spillw. exc & compact in dam 
(3) 410,000 cu.yd. embankment 
(4) 1,000 cu.yd. concr (outlet works, etc.) 
(5) 165,000 sq.ft. concrete facing 
(6) 73,000 sq.ft. concrete lining 

S T E V E N S C R E E K DAM 
120 ft. high, earthfill, concr. facing. Bids received from: 

( H ) Mittry Bros. Const. Co., L . A $262,852 
( I ) W . A. Bechtel Co., S. F $265,090 
( J ) Bodenhamer Const. Co $268,910 
( K ) Guy F . Atkinson, S. F $272,860 
( L ) George Pollock Co., Sacramento $281,800 
( M ) V . R . Dennis Const. Co $287,973 
( N ) Engineer's estimate $296,850 

(7) 380,000 lb. reinforcing steel 
(8) 5,500 lb. structural steel 
(9) 635 lin.ft. 50" outlet pipe 

(10) L . S . install gates and valves, etc. 
(11) L . S . bronze tablet 
(12) L . S . premium on 50% surety and 100% performance 

bond 
(Continued on Next Page) 
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R E G . U . S . P A T . O F F 

The Service Record 
of This Wire Rope 
Continues to Make 
and Hold Friends 

A TRUE measure of value is "the amount of work 
that an article can <Io in return for each dollar of 
its cost", and this is the yardstick that we would 

like to have you use to determine the worth of 
"HERCULES" (Red Strand) Wire Rope. 

The strength and stamina of this wire rope is not a 
matter of chance, for we use our 78 years of manu­
facturing experience to make sure I hat it possesses in 
proper balance and to a correct degree, all of the qual­
ities that hard work requires. 

Another big advantage of this wire rope is that it 
is made in a wide range of constructions, including 
Round Strand. Flattened Strand. Preformed, Non-Ro­
tating and Steel Clad types. There is a right construc­
tion of "HERCULES" (R<d-Strand) Wire Rope for 
every kind of wire rope using equipment. 

iy*» A . L e s c h e n 6 c S o n s R o p e C o . 
3909 Kennedy Avenue. Si. I.oui-. Mo. 

Established 1857 

Parilir Coast Office & Warehouse: 320 Fourth St.. San Francisco 
1'ortland Warehouse 

P. O. Box 175—Telephone: ATwnter 7125 
WESTERN DISTRIBUTORS 

Billings... Connelly Machinery Company 
Bo so _._ _ _ _ Olson Manufacturing Company 
Glasgow Wni. H. Zleglor Co., Inc. 
Idaho Falls . .Westmont Tractor & Equlpmont Co. 
Los Angeles Gnrllnghouto Brothers 
Missoula - WMtmont Tractor & Equipment Co. 
Phoenix . . . . Pratt-Gilbcrt Hardware Co. 
Salt Lake CPy - --- - Z. C. M. I. 
Seattle . . . . . __H. J. Armstrong Company 
Spokane... . . - . . . - . . . - Nott-Atwster Company 

M.iilr On 

^7 

When writing to the above advertiser* please mention Western Construction News. 
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(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 

(10) 
(11) 
(12) 

( A ) ( B ) ( C ) ( D ) ( E ) ( F ) ( G ) ( H ) ( I ) ( J ) ( K ) ( L ) ( M ) ( N ) 
1.00 1.15 .55 .67 .52 1.00 1.50 1.00 2.00 .55 .30 2.00 .20 ,40 
.14 .23 .25 .325 .30 .252 .30 .30 .28 .30 .37 .30 .34 .45 
.13 .225 .22 .25 .26 .294 .295 .25 .28 .27 .30 .28 .34 .32 
$15 $17 $17 13.45 16.00 17.00 20.00 18.50 16.00 17.00 14.00 25.00 17.50 17.50 
.17 .19 .22 .21 .215 .18 .17 .22 .20 2? .22 .22 .20 .20 
.36 .27 .38 .33 .38 .35 .26 .50 .38 .35 .35 .38 .30 .40 
.045 .04 .05 .042 .044 .05 .04 .045 .045 .045 .04 .05 .045 .045 
.08 .08 .10 .11 .08 .07 .10 .10 .15 .10 .10 .10 .10 .10 

$17 $18 $16 14.50 15.50 16.00 20.00 13.50 14.00 16.00 12.00 16.00 17.50 11.00 
$900 $125 $1500 $770 $560 $1000 $500 $150 $2500 $1000 $500 $1500 $1000 $1650 

$75 $50 $100 82.50 88.00 75.00 $100 80.00 $100 $100 $100 $150 75.00 $100 
$2650 $3286 $3520 $3700 $3832 $3858 $3931 $3950 $3975 $4000 $4000 $4000 $4255 $4415 

TUNNEL CONSTRUCTION 
LOS A N G E L E S , CALIF—MONROVIA AND PASADENA TUNNELS 

Contracts awarded as follows by Metropolitan Water District of Southern California, 306 W. 3rd St.. L . A. , for con­
structing the Monrovia Nos. 1, 2, and 3 and Pasadena Tunnels and appurtenant works, under Spec. No. 77: 

S C H E D . 1—Monrovia No. 1 7,865' long and Monrovia No. 2 940' long to West Const. Co., 615 Richfield Bldg., Los 
Angeles, $528,100. Bids received from: 
(1) West Const. Co., Los Angeles $528,100 (7) 
(2) L . E . Dixon, Bent Bros., Johnson, Inc.. L . A . . .$529,800 (8) 
(3) J . F . Shea Co., Inc., Mecca $547,500 (9) 
(4) Shofner & Gordon & Hinman Br $560,220 (10) 
(5) Rohl-Connolly Co.. Los Angeles $562,250 (11) 
(6) Utah Const. & Morrison-Knudscn $588,220 

(1) (2) (3) 
1,700 cu. vd. exc. appr. cut 1.80 3.00 1.00 

46,000 cy. tun. exc. & air vent 7.30 7.55 7.25 
100 cy. exc. tunnel enlgm $10 $10 8.00 

18,000 cy. tunnel concrete 6.80 6.00 7.75 
300 tons erec. st. support $40 $60 $40 
200 M. ft. B M perm, timber 49.95 $110 $50 
500 cy. gunite coat rock $24 $14 $20 

4.000 ft. drill grout holes 60 .30 .50 
1,000 grout connections 2.25 2.50 5.00 

400 cy. mix & place grout $25 $20 $25 
1.000,000 lb. reinf. steel (pi) 015 .008 .02 

4,000 tons mi. haul steel 10 .10 .10 
26.000 tons mi. haul cement 05 .05 .10 

Merritt Chapman & Scott Corp $599,265 
Winston-Kaiscr-Bechtel $663,120 
Dravo Contracting Co $676,150 
S. S. Magoffin, Inc., Pasadena $740,065 
West Slope Const. Co., Los Angeles $791,880 

(4) 
2.00 
7.90 
9.00 
7.00 
$38 
$60 
$24 
.80 

1.50 
$25 
.012 
.20 
.12 

(5) 
1.00 
8.50 
8.50 
6.00 
$20 
$50 
$20 
1.00 
3.00 
$20 
.015 
.20 
.15 

(6) 
1.20 
8.30 
$10 
8.00 
$35 
$70 
$20 
.60 

2.00 
$20 
.01 
.10 
.08 

(7) 
1.85 
8.00 
8.00 
6.40 
$65 

$110 
$35 

3.00 
2.50 
$40 
.012 
.25 
.37 

(8) 
2.00 
9.20 
$12 

8.10 

S C H E D . 2—Monrovia No. 3—32,114' long, to West Const Co., Los Angeles, $1,782,400. 
(1) West Const. Co.. Los Angeles $1,782,400 (5) Dravo Contracting Co. . 
(2) Dixon. Bent & Johnson. Los Angeles $1,905,215 (6) Winston. Kaiser-Bechtel 
(3) J . F . Shea Co.. Inc.. Mecca $2,131,150 (7) West Slope Const. Co.. 
(4) Utah & Morrison-Knudsen $2,171,600 

$115 
$14 
.85 

4.00 
$17 
.014 
.30 
.12 

Bids received f rom: 
Dravo Contracting Co $2,309,600 
Winston, Kaiser-Bechtel $2,395,150 
West Slope Const. Co., Los Angeles $2,624,000 

(9) 
3.50 
$10 
$20 

7.50 
$50 
$85 
$15 
.90 

3.00 
$18 
.015 
.25 
.15 

(10) 
1.25 

11.83 
12.00 
6.27 

60.00 
80.00 
20.00 

1.00 
5.00 

27.00 
.0125 
.20 
.10 

( I D 
2.00 
$11 
$11 

10.85 
$50 

$108 
$25 
.60 

5.00 
$35 
.012 
.12 
.10 

(1) 
$80,160 

1.80 
6.30 

L . S. Tunnel access works 
2,000 cy. exc. appr. cut 

165,000 cy. tunnel excav 
200 cy. exc. tunnel enlargem 10.00 

68,000 cy. tunnel concrete 6.15 
1,000 tons erect st. supports 40.00 

700 M. ft. B M perm, tun. timb 50.00 
1,000 cu. yd. gunite coat rock 25.00 

20,000 lin. ft. drill gr. holes 60 
4,000 grout connections 2.25 
1,500 cy. mix & place grout 25.00 

5,000,000 lb. pi. reinf. steel 
10,000 ton mi. haul steel 
60,000 ton mi. haul cement 

S C H E D U L E 3—Pasadena Tunnel. 12.143 ft. long—To 
Ave., Los Angeles, $621,180. Bids received f rom: 
(1) L . E . Dixon, Bent Bros, and Johnson, Inc $621,180 
(2) Rohl-Connolly Co., Los Angeles $646,000 
(3) Shofner & Gordon and Hinman Bros $677,625 
(4) West Construction Co., Los Angeles $722,550 

.015 

.10 
.05 

(2) 
$123,675 

2.30 
7.22 

10.00 
5.00 

60.00 
110.00 

13.00 
.30 

2.50 
20.00 

.008 

.12 

.06 

(3) (4) (5) 
$85,000 $110,000 $200,000 

1.00 
7.65 
8.00 
7.50 

40.00 
50.00 
20.00 

.50 
5.00 

25.00 
.02 
.10 
.10 

1.00 
8.00 

10.00 
7.75 

35.00 
70.00 
20.00 

.60 
2.00 

20.00 
.01 
.10 
.08 

1.50 
8.75 

12.00 
6.15 

90.00 
115.00 

14.00 
.85 

4.00 
17.00 

.014 

.40 

.16 

(6) 
$150,000 

3.25 
8.50 

20.00 
7.00 

50.00 
85.00 
15.00 

.90 
3.00 

18.00 
.015 
.25 
.15 

I . . E . Dixon, Bent Bros., and Johnson, Inc., 609 South 

(7) 
$200,000 

2.00 
9.50 

15.50 
8.20 

50.00 
100.00 
23.00 

.60 
5.00 

32.00 
.012 
.12 
.10 

Grand 

(5) 
(6) 
(7) 
(8) 
(1) (2) (3) (4) 

500 cu. yd. approach excav 1.00 1.00 1.50 1.00 
61,000 cu. yd. tunnel excavation 6.20 7.00 6.50 6.80 

100 cu. yd. excav, tun, enlargem 10.00 7.00 9.00 8.00 
21,000 cu. yd. concrete 5.00 5.00 6.80 7.05 

550 tons steel support 48.00 20.00 38.00 45.00 
650 M. ft. B M timber 90.00 50.00 60.00 60.00 
200 cu. yd. gunite coating 14.00 20.00 15.00 20.00 

6,000,000 lb. reinf. steel 008 .01 .012 .015 
3,500 ton mi. haul steel 12 1.00 .25 .10 
6,000 ton mi. haul cement 06 .30 .15 .05 

Utah Const. Co., et al $826,150 
J . F . Shea, Inc., Mecca $847,390 
S. S. Magoffin, Pasadena $946,390 
Winston-Kaiscr-Bechtel $1,137,250 

(5) 
2.00 
7.50 
8.00 
8.00 

50.00 
$120 
15.00 

.015 

.10 

.10 

(6) 
1.00 
7.25 
9.00 
9.00 

50.00 
50.00 
20.00 

.025 

.10 

.10 

(7) 
1.00 

10.77 
12.00 
6.27 

60.00 
75.00 
20.00 

.0115 

.20 

.10 

(8) 
2.00 

11.70 
12.00 
10.00 
90.00 
$110 
14.00 

.014 

.50 

.30 
CWTDTTT A°>rT^f m c W l t h i n 1 d a y s o f e x c c u t i o n °f COMWMSt and be com pleted on or before October 31st, 1938. 

%. u STIPULATIONS—West Const. Co. will accept any schedule at the bid price; if awarded Sched. 1 and 2 deduct .20 yd. from tunnel excav. in 
both ached. 1 and 2 and also .90 yd. from concrete in tunnel in both Sched s. 1 and 2; if awarded Scheds. 1 and 3 deduct .20 yd. from tunnel excav. 
a P n

d / d - , r o m , u n n e l concrete in both scheds. 1 and 3; if awarded Scheds. 2 and 3, deduct .10 yd. from tunnel excav. in Scheds. 2 and 3 and also 
aUSb , m t u " " c I concrete in both Sched. 1 and 3 ; if awarded all 3 schedules deduct .21 yd. from tunnel excav. and .95 vd. from tunnel concrete in 
scheds. 1, 2 and 3. 

fe«%J"'"$S* R ^ n t B r o s a i , < 1 J 9 , h n s o n - T"c. if awarded all 3 schedules deduct 2% from all prices quoted herein. 
Kohl-Connolly will accept either Sched. 1 or 3. but not both. 
T. F. Shea—if awarded Sched. 1 and 2 disregard bids on Sched. 3; if awarded Sched. 2. disregard bid on Sched. 3. 
S. S. Magoffin will accept 1 only; will not accept Sched. 1 if in line for award on Sched. 3. 
Winston-Kaiscr-Bechtel—if awd. Sched. 1 and 2 deduct $125,000 from tunnel access work under Sched. 2; if awd. Sched. 

above plus $1.00 per cy. from tunn. concrete in Sched. 3. Shofner & Gordon and Hinman Bros, will accept 1 sched. only. 
Utah & Morrison-Knudsen, if awd. Sched. 1 and 2 deduct 2% from all unit p n m on both schedules. West Slope Const 

Sched. 1 or 2 or both. 

1, 2 and 3, deduct a 

Co., will accept eithe 
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Mendocino County 
joins the Arnico* Honor Rol l ! 

Here is a photograph of a 48" Armco Corrugated Iron 
Culvert installed twenty-five years ago in Willits. Mendocino 
County, California. 

This 14-gage culvert is in use today with many years of 
service ahead of it. What a tribute to the strength, the purity, 
the resistance to wear and corrosion you will find in today's 
Arnico culverts. 

"The ARMCO 
Honor Roll 

. . . . is made up of 
cities and court t i rs 
which installed Arnica 
culverts which are now 
in service a quarter of 
ii crntury or more ago. 

CALIFORNIA CORRUGATED CULVERT C O . PURE IRON CULVERT & MFG. C O . 
West Berkeley Los Angeles 2321 S. E. Gladstone St., Portland 

WASHINGTON CORRUGATED CULVERT C O . 
Formerly The 

SPOKANE CULVERT & TANK C O . 
Salt Lake City , Utah Pueblo, Co lo . Seattle Incorporated 1910 Spokane 
M.ssoula, Mont. Boise, Ida. . • H . H . H A Z E L W O O D . Representative 

HARDESTY MANUFACTURING C O . 
D E N V E R , C O L O . 

Sidney, Montana 

WESTERN METAL MFG. C O . 
Box 1585 Phoenix, Arizona 

P. O . Box 777, Olympia, Wash . 

WESTERN METAL MFG. C O . 
H O U S T O N 

El Paso San Antonio Dallas 

When writing to the above advertisers please mention Western Construction News. 
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TUNNEL CONSTRUCTION 
S A N F R A N C I S C O , C A L I F . — C I T Y — T U N N E L I B , L O W E R C H E R R Y A Q U E D U C T 

Contract awarded to Kemper Const. Co., Ltd . , 2701 S. Overland Avenue, Los Angeles, $77,860.00. T o Public Utilities 
Comm., S. F . , for construcing Tunnel No. I B , Lower Cherry Aqueduct, to be 2,910 ft. long, under Spec. H . H . W . S . 151. 
Bids received f rom: 

(1) Kemper Const. Co., Ltd. , L . A $77,860.00 (4) T . E . Connolly, S. F $92,200.00 
(2) Morrison-Knudsen Co., L . A 88,370.00 (5) Hetch Hctchv Water Supplv 92,371.00 
(3) Geo. Hess, Los Angeles 88,655.00 (6) Bodenhamcr Const. Co 94,645.00 

(1) (2) (3) (4) (5) (6) 
6,900 cu. yd. tunnel excavation $10.50 $12.00 $11.75 $12.90 $12.30 $12.75 

5 M. ft. B M perm, tunnel timber 100.00 50.00 100.00 28.00 75.00 100.00 
200 cu. yd. tunnel concrete lining 20.00 20.00 30.00 12.00 30.00 25.00 
20 cu. yd. open cut excavation 300 3.00 5.00 1.00 2.50 2.00 
10 cu. yd. concrete in open cut 25.00 20.00 30.00 12.00 30.00 25.00 
20 bbl. extra cement 5.00 3.00 4.00 3.00 3.80 4.00 

5,000 lb. reinforcing steel .04 .10 .06 .05 .08 .06 
5,000 lb. place City metal work .06 .10 .06 .04 .10 .06 

BRIDGES and CULVERTS 
S A N F R A N C I S C O , C A L I F . — S T A T E — R E I N F O R C E D C O N C R E T E V I A D U C T — G R A D I N G A N D P A V ­

I N G — S. F . - O A K L A N D B A Y B R I D G E 
Hcaly Tibbitts Const. Co., 64 Pine St., San Francisco, $695,175. C O N T R A C T 15 and $477,447. C O N T R A C T ISA — 

total $1,172,622 low to San Francisco-Oakland Bay Bridge, Room 811. 500 Sansome St., San Francisco, for constructing a 
reinf. concrete viaduct, with grading and paving of the street and all incidental work necessary to complete, except wiring 
and fixtures for the lighting of the bridge, the San Francisco viaduct section and approaches of the San Francisco-Oak­
land Bay Bridge. 

Bids received f rom: Contr. 15 Contr. 15A T O T A L S 
(1) Hcalv Tibbitts Const. Co., San Francisco $695,175 $477,447 $1,172,622 
(2) Clinton Const. Co., San Francisco $665,327 $555,940 $1,221,267 
(3) Transbav Const. Co., San Francisco $756,661 $562,470 $1,319,131 
(4) C. W . Caletti, M. B . McGovvan & Peninsula Pav $827,720 $590,606 $1,418,326 
(5) Bates & Rogers Const Co.. Oakland 1 $809,652 $649,975 $1,459,627 
(6) Barrett & Hilp, San Francisco $809,164 $688,880 $1,498,044 

C O N T R A C T 1 5 — S A N F R A N C I S C O S E C T I O N 
(1) (2) (3) (4) (5) (6) 

L . S . rem. buildings and clear site $7,500 $17,000 $23,000 $100,000 $35,170 $32,000 
16,000 cu. vd. excavation, unclass 50 .60 .55 .69 .65 .72 
10,000 cu. yd. excavation, struc 2.50 2.40 1.75 1.25 2.95 1.50 
3,700 cu. yd. cone, (viaduct and wall Etgs.) 11.00 8.50 9.00 15.00 8.75 8.50 

21,200 cu. yd. cone. (vad. and walls above footings) 16.50 15.80 20.00 19.00 20.95 20.50 
800 cu. yd. concrete (railings) 30.00 21.00 30.00 40.00 39.65 50.00 

4,100.000 lb. reinforcing steel 04 .042 .04 .04 .038 .042 
6.600 lb. bronze castings 28 .37 .40 .30 .50 .34 

45,000 lb. cast. ir. drain pipe and fitting 05 .06 .06 .05 .07 .12 
20,000 lb. castings 07 .07 .11 .05 .10 .13 

6,000 lin. ft. 16" concrete piles 3.50 1.75 1.75 1.25 2.45 2.50 
8,500 lin. ft. 18" concrete piles 4.25 2.40 2.40 1.50 2.95 3.05 

800 lin. f t . 6" vitr. pipe 1.50 1.00 2.30 2.00 2.40 2.00 
1.000 lin. ft. 8" vitr. pipe 1.75 4.00 4.60 2.00 4.75 2.50 

150 lin. ft. 10" vitr. pipe 2.00 4.50 3.50 2.00 5.35 3.50 
L . S. electrical conduits and fittings $5,302 $8,400 $7,456 $12,500 $6,450 $7,000 

4.000 bbl. extra Portland cement 1.25 2.00 2.30 2.00 2.10 2.40 

C O N T R A C T 1 5 A — S A i n F R A N C I S C O A P P R O A C H 
(1) (2) (3) (4) (5) (6) 

L . S. rem. buildings and clear site $2,500 $17,000 $14,000 $50,000 $15,700 $28,000 
300.000 cu. yd. excavation, unclass 40 .575 .55 .69 .65 .72 

4,000 cu. vd. excavation, struc 2.50 2.70 1.75 1.25 3.80 1.50 
1,200 cu. yd. concrete (viad and wall figs.) 11.00 10.00 10.00 15.00 8.75 11.00 
8,000 cu. yd. concr. (viaduct and walls above l o o t i n g ) . . . 17.50 17.30 20.00 12.50 23.00 22.50 

800 cu. yd. concr. (railings) 30.00 22.00 25.00 40.00 42 S3 50.00 
3,000 cu. yd. concr. (pavement) 7.00 10.00 9.25 10.00 11.00 11.50 

400 cu. yd. concr. (curbs and gutters) 10.00 19.00 12.50 12.50 16.65 17.00 
400 cu. yd. concr. (sidewalks) 10.00 15.00 13.00 12.50 16.65 14.50 

2.000,000 lb. reinforcing steel 04 .042 .04 .04 .0375 042 
5,000 lb. bronze castings 28 .33 .40 .30 .50 .34 

15,000 lb. cast ir. drain pipe and fittgs 05 .07 .06 .05 .07 .12 
14,000 lb. castings 07 .06 .11 .05 .10 .13 
4,000 lin. ft. 16" concrete piles 2.50 2.15 1.75 1.25 2.45 2.50 
4,000 lin. ft. 18" concrete piles 4.25 2.75 2.40 1.50 2.95 3.05 

100 lin. ft. 6" vitrified pipe 1.50 1.00 2.30 2.00 2.40 2.00 
1,000 lin. ft. 8" vitrified pipe 1.75 4.00 4.60 2.00 4.75 2.50 
1.200 lin. ft. 10" vitrified pipe 2.00 2.00 3.45 2.00 4.75 3.50 
2,800 tons crusher run base 1.00 1.85 2.00 2.00 1.85 2.10 
2,200 tons asphalt concrete 3.50 4.60 5.50 3.50 4.50 5.50 

L . S. elec. conduits and fittings S4.802 $5,000 $6,850 $12,000 $4,810 $7,000 
L . S. rem. & replace 12"xl8" brick sewer on Essex St. betw. 

Harrison and Folsom Streets $1,890 $1,700 $2,300 $3,356 $3,150 $2,400 
L . S. rem & rebuild 12"xl0" vitr, sewers on Harrison betw. 

1st and 2nd Streets $3,375 $2,800 $2,300 $5,000 $5,500 $6,000 
L . S. rem & replace 12" cast iron water main on Harrison St. 

betw. 2nd and Essex $1,000 $1,200 $2,300 $2,000 $3,575 $1,500 
2,200 bbl. extra Portland cement 1.25 2.00 2.30 2 00 2.10 2.40 
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L I D G E R W O O D 

C A B L E W A Y S 

P L A C I N G C O N C R E T E 
IN NORRIS DAM 

The outstanding Hydro Electric Project of the Tennessee Valley Authority 
now under Construction near Knoxville, Tennessee. 

AND THIS IS THE 
• DADDY" OF THEM ALL 

0 0 

ONE HUNDRED AND FIFTY 
TON CABLEWAY AT 

BOULDER DAM 

LIDGERWOOD MANUFACTURING COMPANY 
E S T A B L I S H E D 1 8 7 ? 

B U I L D E R S OF HOISTS—HOISTING AND CONVEYING MACHINERY—UNION P I L E HAMMERS—AIR L O C K S 
GROUT MIXERS AND E J E C T O R S — T U N N E L SHIELDS 

Branch Offirr: M a i n ° f f i c e a n A W o r k s Representative, in 
96 Liberty St., New York ELIZABETH, NEW J E R S E Y P r i n c i p a l C i t i e s 

When writing to the above advertisers please mention Western Construction News. 
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STREET and ROAD WORK 
PORTLAND, OREGON—GOVT.—GRADING AND TUNNEL—PIERCE COUNTY 

Contract awarded to Sam Orino, E . 3104 Boone Ave., Spokane, VVii., $223,729. ( U S I N G C O R R . M E T A L P I P E ) by 
Bureau of Public Roads. 316 New PostofTice Bldg., Portland, Oregon, for 3.117 mi. grading and constructing tunnel on Mt. 
Rainier National Park East Side Highway, P E C - 5 - D , in Mt. Rainier Natl. Park, P I E R C E C O U N T Y , Oregon. Bids f rom: 
m Sam Orino, Spokane $223,729 (5) J . D. Harms, Inc., Seattle $246,635 
(2) A . C. Greenwood Co., Portland $231,386 (6) Elliott & Co., Inc., Seattle $247,220 
(3) Colonial Const. Co., Spokane $234,308 (7) L . Romano Engr. Corp., Seattle $279,428 
(4) Myers & Goulter, Seattle $235,428 (1) (2) (3) (4) (5) (6) (7) 

2 acres clearing $550.00 $500.00 $700.00 $600.00 $600.00 $600.00 $500.00 
22 acres grubbing 400.00 500.00 500.00 400.00 400.00 500.00 300.00 

203,000 cu. yd. excavation .70 .68 .70 .68 .72 .70 .80 
1,000 cu. yd. excavation for struc 1.00 1.50 2.00 1.50 1.50 2.00 1.00 
2,000 cu. yd. excavation for borrow .65 .40 .70 .50 .60 .50 .50 

320,000 sta. yd. overhaul .01 .015 .02 .01 .0175 .02 .01 
3.117 mi. finish earthgraded road 500.00 400.00 300.00 500.00 . 400.00 300.00 500.00 
4.000 mi. yd. cushion haul .18 .20 .20 .26 .20 .20 .20 

15,900 lin. ft. round cut slopes .07 .10 .15 .20 .12 .10 .10 
70 ea. dangerous trees and snags 9.00 10.00 15.00 10.00 10.00 10.00 10.00 
65 M. ft. B M untr. timb. (tunn. lining) 60.00 70.00 60.00 60.00 65.00 70.00 50.00 
11 acres roadside cleanup 50.00 100.00 400.00 200.00 200.00 300.00 100.00 

250 cu. yd. masonry retaining walls 15.00 10.00 15.00 15.00 12.00 12.00 15.00 
43 cu. yd. masonry headwalls 17.00 10.00 17.00 15.00 15.00 15.00 20.00 
90 lin. ft. 18" reinforced concrete pipe 2.50 2.50 2.50 2.50 2.15 2.25 2.00 

120 lin. ft. 36" reinforced concrete pipe 7.25 8.00 7.50 8.00 7.40 8.00 10.00 
930 lin. ft. 18" corr. galv. metal pipe 1.75 1.70 2.00 2.00 1.75 2.00 2.00 
120 hn. ft. 24" corr. galv. metal pipe 2.70 2.70 3.00 2.75 2.60 3.00 4.00 
40 lin. f t . 30" corr. galv. metal pipe 3.25 3.50 4.50 3.50 4.00 3.50 6.00 
40 cu. yd. masonry guardrail, Type 2 25.00 18.00 19.00 20.00 20.00 25.00 30.00 

400 hn. ft. 6" porous tile underdrain .60 .40 .75 .50 .50 .50 .75 
600 lin. ft. 8" porous tile underdrain (tunnel drainage). . .75 .60 1.00 .75 .70 .60 1.00 
930 lin. ft. 18" reinf. cone, pipe ( A L T ) 2.50 2.50 2.50 2.50 2.15 2.25 2.50 
120 lin. ft. 24" reinf. cone, pipe ( A L T ) 3.75 3.50 4.00 4.00 3.80 4.00 4.50 
40 hn. ft. 30" reinf. cone, pipe ( A L T ) 5.00 5.00 5.00 5.25 5.25 5.00 8.00 

170 lin. ft. 18 reinf. cone, pipe (ex str.) 2.75 2.75 3.00 3.00 2.50 3.00 3.00 
750 hn. ft. 24" reinf. cone, pipe (ex str) 3.75 3.85 4.50 4.50 4.25 4.25 5.00 
370 hn. ft. 30" reinf. cone, pipe (ex. str) 6.00 6.50 6.25 6.50 6.60 6.00 10.00 
150 hn. ft. 36" reinf. cone, pipe (ex. str) 8.00 9.00 8.50 9.00 8.50 10.00 15.00 

10,000 cu. yd. overruns in slides and overbrk .70 .68 .70 .68 72 70 80 
510 lin. ft. tunnel 65.00 81.00 60.00 85.00 92.00 90.00 125.00 
160 cu. yd. struc. excav. in tunnel 3.50 4.00 5.00 6.00 2.50 10.00 10.00 

Lump sum, slope stabilization $1000.00 $1000.00 $1000.00 $1000.00 $1000.00 $1000.00 $1000.00 

SACRAMENTO, CALIF.—STATE—GRADING AND PAVING—SAN MATEO COUNTY 
Contract awarded to Union Paving Co.. Call Bldg., San Francisco. $201,813.00 to California Division of Highways. 

w A ^ ^ ^ W r ^ r i Z m J \ 5 r a d - a n d a s P h - c o m r P a v i n K Between Huron St. and San Pedro Avenue in Dalv City, S A N 
M A T E O C O U N T Y , Calif. Bids f rom: 

ill V.nl?rn P a v i " g Co., S. F $201,813.00 (5) Hanrahan Wilcox Corp., S. F $214,538.00 
>?< P a c ' f i c States Const Co., S. F 207,528.00 (6) Fredrickson & Watson & Fred. B r 218,388.00 
(3) A . G. Raisch. San Francisco 20"" 

80,000 sta. yd. overhaul 
60 cu. yd. struck excavation 

110 M. gallons water 
5,700 cu. yd. remove concrete 

16,000 sq. yd. remove asphalt surface. . 
9,250 tons crusher run base 

4.5 tons cmuls. asph. road oil 
18 tons screenings 

46,000 sq. yd. asph. paint binder 
21,350 tons asphalt concrete 

850 cu. yd. ' A ' concr. (pavement) . . . 
15 cu. yd. ' A ' concr (struc.) 

1,400 cu. yd. 'A* cone, (sidew., e tc . ) . . 
35 cu. yd. ' A ' cone, (curb backing) 

5,400 cu. yd. ' C concrete 
1,100 lb. reinforcing steel 
1,550 ft. rem. and reset stone curbs 

400 sq. ft. redress stone curb 
300 ft. 8" perf. met. pipe underdr 
200 ft. 12" corr. metal pipe 

2,060 ft. 12" reinf. concr. pipe 
1,660 ft. 15" reinf. concr. pipe , 

865 ft. 18" reinf. concr. pipe , 
5,250 ft . 4" vitrified pipe 

800 ft. 6" vitrified pipe 
9 ea. new brick catchbasins 
5 ea. new lamp holes 
5 ea. new brick manholes 

25 ea. adjust manholes 
20 ea. spec, offset manholes 
80 remove and reset meter boxes., 

100 ea. cross walk markers 
89 sta. finish roadway 
38 ea. monuments , 

4.00 (7) Fay Improvement Co.. S. F 228,917.00 
5.00 (8) Charles L . Harney, S. F . . 229,637.00 

(1) (2) (3) (4) (5) m' " " (7) (8) 
$ .25 $ .50 $ .44 $ .39 $ .39 $ .42 $ .51 $ .42 

.005 .0075 .017 .006 .02 .01 .0025 .01 
1.00 3.75 .90 1.90 1.00 1.50 1.00 3.00 
1.00 2.50 .70 1.90 1.00 1.25 2.60 2.00 
2.75 2.35 3.50 1.64 2.00 1.60 3.40 2.50 

.15 .25 .15 .23 .15 .13 .378 .18 
1.45 2.10 1.30 1.54 1.65 1.08 1.50 1.50 

19.00 26.00 20.00 25.00 30.00 25.00 22.00 30.00 
2.00 4.15 4.00 3.80 4.00 4.50 4.00 5.00 

.001 .02 .02 .016 .02 .02 .023 .03 
3.85 3.50 3.53 3.90 3.50 3 64 3.98 4.20 
8.00 9.00 9.00 9.50 9.00 10.00 10.78 10.00 

15.00 25.00 17.90 25.00 20.00 25.00 19.00 40.00 
13.50 11.00 12.80 15.20 15.00 13.90 13.80 15.00 
5.00 7.50 6.00 8.05 8.50 11.00 7.50 7.00 
6.75 6.75 7.70 7.50 8.00 8.25 7.62 7.00 

.04 .06 .045 .05 .07 .07 .05 .06 

.40 .25 .45 .32 .35 .50 .31 .50 
1.00 .70 .30 1.25 .90 .10 .76 1.00 
1.00 1.65 1.48 1.54 1.35 1.40 1.05 2.00 
1.30 1.75 1.82 1.66 1.35 2.10 1.98 2.00 
1.75 1.60 1.42 1.59 1.50 1.70 1.20 2.00 
2.00 1.50 1.62 1.90 1.90 1.82 1.67 3.00 
2.50 1.90 1.92 2.10 2.40 2.32 2.00 3.50 
.50 .50 .70 .64 .55 1.08 .69 1.00 
.60 .65 .90 1.25 1.30 .88 1.38 1.00 

70.00 85.00 70.00 75.00 65.00 90.00 67.00 100.00 
5.00 12.00 15.00 25.00 12.00 20.00 23.00 25.00 

75.00 55.00 70.00 82.00 80.00 105.00 73.50 100.00 
2.00 10.00 5.00 6.30 6.00 19.00 15.00 10.00 

100.00 85.00 80.00 88.00 72.00 105.00 85.00 100.00 
.50 8.00 1.00 2.50 2.00 3.70 2.00 5.00 
.25 .25 .25 .32 .30 1.25 .72 .50 

2.00 3.00 2.00 6.30 5.00 5.00 4.00 5.00 
2.00 3.00 2.75 5.00 3.00 3.00 3.50 3.00 
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I n R o c k D r i l l i n g E q u i p m e n t 
Worthington has pioneered the Pneumatic Self-feed Drifter • the Hole Spotter • 
the Multiple Drilling Rig • the Tilting Tower on Wagon Drills • the Rock Master 

Pneumatic Self-feed Drifter 
Automatic feed increases productive drilling time 

Hole Spotter 
Collars the hole quickly, without 
danger of injuring the operator 

<4 hM - IMf A 

Mobile Multiple Drilling Rig 
Speeds up operations by having a bat­
tery of Rock Drills mounted on truck 

The Rock Master 
Meefs the demand for a light 
weight, mobile, all-purpose drill 

Tilting Tower on Wagon Drills 
Rapid adjustment to vertical position 
gets machine at work more quickly 

T H E W O R T H I N G T O N C O M P A N Y , I n c . 
SEATTLE SAN FRANCISCO LOS ANGELES 

A. C. Haag & Company, General Machinery Company, 
931 S. E. 6th Avenue, Portland. Oregon E. 3500 Block, Riverside Avenue, Spokane, Washington 

Garlinghouse Brothers, Contractors Equipment & Machinery Co., 
2416 East 16th Street, Los Angeles, California Uth at National Avenue, San Diego, California 

Star Machinery Company, Vandercook Company, 
1741 First Avenue South, Seattle, Washington 1014—8th Street, Sacramento, California A " 3 S S 

W O R T H I N G T O N 
'zuuJJJJJm 

When writing to WOKTHINCTON P U M P A N D MACHINERY CORP.. jAeaee mention Western Construction Newt 
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STREET and ROAD WORK 
PHOENIX, ARIZ.—GOVT.—GRADING—YAVAPAI COUNTY 

Contract awarded to Skousen Bros., Albuquerque, N . M., $117,728 to U . S. Bureau of Public Roads, Phoenix, for 4.582 
miles grading Section 1 of Ronte 7, the Oak Creek Nat'l Forest Highway, Coconino Nat'l Forest, Y A V A P A I C O U N T Y , 
A R I Z O N A . Bids from: 
(1) Skousen Bros., Albuquerque $117,728 (6) Lee Moor Constr. Co., E l Paso $126,522 
(2) Daley, Vinson & Pringle, Phoenix $118,080 (7) Morrison Knudsen Co., L . A $131,223 
(3) Hodgman & MacVicar, Pasadena $122,210 (8) Pearson & Dickerson, Prescott $140,320 
(4) H . J . Hagen, Globe $123,091 (10) Engineers Estimate $127,393 
(5) K . DeWitt , Mesa $123,600 

Bids received on: 
26 acres clearing 

7,900 cy. same for borrow 

363 cy. hd. Id. rk. embankment. 

12 lin. ft. 8" 

842 lin. ft. 24" C.M.P 

258 lin. ft. 36" C.M.P 
54 lin. ft. 42" C.M.P 

44 ft. 48" C.M.P., 10 gau. 
1 " A " spillway inlet 

1 cattle guard 

7,240 ft. fence, in place 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
80.00 75.00 100.00 25.00 150.00 75.00 100.00 112.00 40.00 80.00 

.73 .75 .80 .82 .80 .85 .84 .97 .98 .80 

.30 .25 .25 .40 .30 .175 .40 .38 .33 .35 
2.00 1.50 2.00 2.50 2.00 1.50 2.00 2.25 2.65 2.00 
3.00 2.50 2.50 2.00 1.00 2.50 1.50 L28 1.30 2.00 
5.00 2.50 1.75 3.00 3.00 3.50 2.50 3.85 2.00 4.50 
.03 .025 .03 .01 .03 .03 .02 .03 .04 .04 
.40 .25 .20 .30 .30 .37 .30 .25 .26 .25 

1.50 1.16 1.00 1.00 1.00 1.25 1.00 1.08 1.20 1.25 
2.00 2.00 1.75 2.00 2.00 2.10 2.00 1.93 2.00 2.25 
2.75 3.00 2.75 3.00 3.00 2.95 2.80 2.82 3.35 3.50 
4.01) 3.70 3.50 4.00 3.80 3.60 . 4.00 3.58 3.75 4.25 
5.50 5.60 5.50 5.50 6.10 5.40 5.00 5.68 5.90 5.50 
7.00 6.40 6.50 7.00 7.K) 6.30 7.00 6.54 6.85 7.00 
8.50 7.40 7.25 8.00 8.10 7.60 8.50 7.64 7.45 8.50 

10.00 7.70 9.00 10.00 10.00 8.60 9.50 9.39 9.85 10.00 
50.00 13.50 25.00 15.00 15.00 17.50 15.00 19.27 26.00 20.00 
2.00 .90 LOO .50 .75 1.25 .75 1.28 1.35 1.00 

22.00 26.00 22.00 23.00 19.00 23.00 30.00 12.00 23.50 27.50 
22.00 26.00 22.00 23.00 20.00 23.00 20.00 21.00 23.50 27.50 
24.00 26.00 22.00 23.00 21.00 26.50 21.00 23.00 23.50 30.00 

.055 .048 .055 .05 .055 .05 .06 .05 .05 .06 

.06 .066 .065 .06 .058 .063 .07 .06 .06 .055 
3 00 2.50 2.00 1.50 5.00 3.00 4.00 3.85 2.00 4.50 
.17 .10 .12 .05 .15 .065 .15 .06 .37 .10 

$700 $575 $600 $750 $700 $700 $350 $600 $750 $700 
.02 .03 .02 .04 .02 .02 .04 .05 .05 .03 
.08 .08 .10 .10 .09 .08 .10 .09 .08 .15 

7.00 3.00 3.00 4.00 8.00 3.50 3.00 3.50 3.00 4.00 

ALMIRA, WASHINGTON—GOVT.—SURFACING, ETC.—COLUMBIA BASIN PROJECT 
Contract awarded to Standard Asphalt Paving Co., 603 Chronicle Bldg., Spokane, W n , $94,849.00 by Bureau of 

Reclamation, Almira, Wn., for construction of highway, street, alley, and parking area surfacing; sidewalks; curbs and 
gutters, catch basins; and storm sewers for the Govt. Camp at Grand Coulee Dam, Columbia Basin Project, Wn. , under 
Spec. No. 581. Bids received f rom: 
(1) Standard Asphalt Paving Co $94,849.00 (3) Northw 
(2) Harold Blake, Portland 98,885.00 (4) Goodfel 

600 lin. ft. 8" diam. storm sewers 
6 catchbasins 

70 sq. yd. dry rock paving 
16.500 lin. ft. ' A ' and ' B ' curb and gutter 
5,000 lin. ft. Class *C curb 

99.000 sq. ft. sidewalks 
3 alley entrances in residential district 
4 alley entrances in business district 

16,600 cu. yd. cr. rock for waterbound macadam.. . . 
1.370 cu. yd. Keystone for waterbound macadam... 

320 cu. yd. screenings for waterbound macadam. 
230 M. gallons water for waterbound macadam.. 

33,300 sq. yd. wear. crse. for Class I pavement.. . . 
19,400 sq. yd. wear, course for Class I I pavement. 
5,500 sq. yd. wear, course for Class I I I pavement. 

500 cu. vd. shoulder material 

Rnads C. S109.376.00 
117,306.00 

P.nrrinccrincr C".nrn 117,335.00 
(5) (1) (2) (3) (4) 

117,335.00 
(5) 

$ .95 $1.25 $1.00 $ .68 $2.50 
45.00 20.00 30.00 67.00 75.00 

3.30 3.00 4.00 2.50 3.00 
.51 .55 .60 1.15 1.00 
.46 .50 .40 .85 .60 
.125 .13 .18 .20 .15 

40.00 65.00 50.00 77.00 75.00 
55.00 150.00 60.00 97.50 100.00 

1.75 1.95 2.50 1.70 2.75 
1.75 2.15 2.50 1.80 3.00 
1.75 2.15 2.75 2.50 3.00 
2.75 2.60 3.00 5.00 5.00 

.75 .73 .67 .83 .50 

.47 .45 .35 .50 .45 

.43 .35 .27 .40 .40 
2.50 2.00 2.25 1.00 1.50 

WATER SUPPLY SYSTEMS 
SAN FRANCISCO, CALIF.—CITY—LAYING 12" AND 16" F E E D E R MAINS 

Contract awarded to W . J . Tobin, 3701 Balfour Avenue, Oakland, $44,361, to Public Utilities Commission, San Francisco, 
for laying 12" and 16" cast iron feeder mains in Northwest and Southwest sections of San Francisco, under Specifications 
W . D. No. 55. 

Bids received f rom: (4) Pacific Pavements Co., L t d $54,722 
(1) W. J . Tobin, Oakland $44,361 (5) Lowr ic Paving Co., Inc., San Francisco $57,838 
(2) Herman Lawson Co., San Francisco $49,859 (<•» Frank O'Shra. San F ranc i so $57,978 
(3) E . J . Treacy. San Francisco $54,539 (7) Fay Improvebent Co., San FVancisco $75,481 

(7) 
.95 

1.00 
2.00 

.33 

.34 

.42 

.02 
1.10 
.28 

14.920 lin. ft. exc. & backf. 12" pipe trench. . . 
15.200 lin. ft. exc. & backf. 16" pipe t rench. . . 

970 cu yd. addtl. excav. and backfill 
1,860 sq. ft. addtl. pav. remove and replace. 

14,920 lin. ft. install 12" pipe 
15.200 lin. ft. install 16" pipe 

(1) (2) (3) (4) (5) (6) 
.48 .66 .69 .63 .55 .80 
.56 .74 .742 .72 .55 .83 
.80 1.50 1.50 2.50 2.50 2.00 
.30 38 .29 .40 .36 .35 
.10 .12 .22 .17 .15 .17 
.20 .17 .2475 .23 .20 .19 
.04 .02 .014 .02 01 .015 
.35 .23 .69 .78 .60 .85 
.225 .25 .225 .225 .36 .225 
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ATECO R O A D B U I L D E R 5 

an P r o f i t -
B U I L D E R S 

Pioneering, building trail, making fire-breaks, sidecasting. 
backfilling, bulldozing — the tougher the job the better 
ATECO Roadbuilders show up! Here's one finishing up 
section on Northwest Construction Co.'s 75.000 yard high­

way contract near Mercer Island, Washington. 

J All over the west, ATECO Roadbuilders 
are making money for contractors! 

Don't take our word for it — here is a 
partial list of those who are using Atecos; 
write any of them and ask what they think: 

Heafey-Moore Company, Oakland, Calif. 
Eaton-Smith Company, San Francisco 
San Francisco Paving Co.. San Francisco 
H. W. McKinley Co., Glendale, Calif. 
Poston Bros.. KaKspell, Mont. 
Young, Cox & Christensen, Siguard, Utah 
Wilder & Montfort, Blaine, Wash. 
Santa Clara Holding Co., Cupertino, Calif. 
E. E. Black, Ltd.. Honolulu 
Wheelright Construction Co., Ogden 
Thomas Scalzo, Seattle 
Northwest Construction Co., Seattle 
U. S. Bureau of Public Roads 
U. S. Forest Service 
U. S. National Park Service 
Utah State Highway Commission 
Contra Costa County, California 
Monterey County, California 
Mendocino County, California 
Stanislaus County, California 
Snohomish County, Washington 

I Write today for complete information, prices and location 
of nearest job where you can see one at work. I 

AMERICAN TRACTOR E Q U I P M E N T Ctyetaim 

A T E C O TAMPING ROLLERS HYDRAULIC PUMPS 
RIPPERS 

BULLDOZERS 
CARRIER-SCRAPERS SUBSOILERS WELDERS 

ROADBUILDERS 

SCRAPERS GENERATORS 

A T E C O M O V E S T H E E A R T H 

A T D O W N - T O - E A R T H C O S T S 

> 7 1 4 0 1 P A R K A V E N U E 

O A K L A N D , C A L I F . , U . S . A . 

C A B L E A D D R E S S : A T E C O 

When writing to AMERICAN TRACTOR E Q U I P M E N T Co., please mention Western Construction News 
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IRRIGATION and RECLAMATION 
ONTARIO, OREGON—GOVT.—MALHEUR RIVER AND DEAD OX SIPHONS, OWYHEE PROJECT 

Contracts awarded as follows by the Bureau of Reclamation, Ontario, Oregon, for constructing the Malheur River 
siphon and Dead O x siphon, North Canal, Dead Ox Flat Division, Owyhee Project, Oregon-Idaho, under Spec. No. 598 

S C H E D U L E 1—Malheur River Siphon, Plate steel pipe design. Bids f rom: 
Babcock & Wilcox, Denver, Colo 68,163.00 
Morrison Knudsen Co., Boise, Idaho 68,525.00 
James J . Burke & Co., Salt Lake City 71,009.00 
Barnard-Curtiss Co., Minneapolis 82,887.00 

(1) Parker Schram Co., Portland, Oregon 
(awarded) $64,764.00 

(2) Puget Sound Machinery Depot, Seattle 53,718.00 
(3) J . A. Terteling & Sons, Boise, Idaho 65,214.00 

5,300 cu. yd. struc. excav., Class 1 
1,000 cu. yd. struc. excav., Class 2 

10 cu. yd. struc. excav., Class 3 
21,000 cu. yd. trench excav., Class 1 

4,600 cu. yd. trench excav., Class 2 
10 cu. yd. trench excav., Class 3 

6,100 cu. yd. exc. piers and anchors, Class 1 
500 cu. yd. excav. piers and anchors, Class 2 . . . 

10 cu. yd. excav. piers and anchors, Class 3 . . . 
800 cu. yd. excav. river xing piers, Class 1 
90 cu. yd. excav. river xing piers, Class 2 
10 cu. yd. excav. river xing piers, Class 3 

12,000 cu. yd. backfill 
200 cu. yd. puddle or tamp backfill 

1,055 cu. yd. cone, inlet and outlet and abutment. 
1,415 cu. yd. cone, piers and anchors 

460 cu. yd. cone, river crossing piers 
324,000 lb. place reinforcing steel. 

140 sq. yd. dry rock paving 
50 cu. yd. riprap 

3.7 M. ft. B M erect timb. in bridge 
2,600 lb. inst. gates and gate hoists 
6,000 lb. inst. struc. steel and metal work 

(4) 
(5) 
(6) 
(7) 

(1) 
H .30 

.40 
1.00 
.20 
.30 

1.00 
.20 
.30 

1.00 
1.50 
2.00 
3.00 

.20 

.50 
17.50 
14.00 
14.00 

.02 
1.50 
3.00 

20.00 
.03 
.03 

(2) 
.30 
.40 

4.00 
.15 
.25 

4.00 
.30 
.60 

4.00 
2.50 
4.00 

10.00 
.20 
.50 

11.50 
11.00 
11.00 

.02 
3.00 
4.00 

30.00 
.05 
.02 

(3) 
5 .30 

.30 
1.00 
.14 
.14 

1.00 
.30 
.30 

1.00 
3.00 
3.00 

10.00 
.15 
.40 

16.00 
15.00 
20.00 

.015 
2.00 
3.00 

15.00 
.05 
.05 

(4) I -30 
.50 

1.00 
20 
.40 

1.00 
.30 
.60 

1.00 
5.50 
5.50 
8.00 

.18 

.50 
16.00 
14.50 
14.50 

.0175 
1.50 
3.00 

30.00 
.05 
.05 

(5) 
> .25 

.50 
1.50 
.20 
.30 

1.50 
.45 
.60 

1.50 
4.00 
6.00 

10.00 
.20 

1.00 
17.00 
14.00 
14.00 

.02 
2.00 
3.00 

50.00 
.05 
.03 

(6) 
p .33 J 

1.10 
5.00 

.22 

.55 
5.00 
.55 

1.10 
5.00 
7.00 
7.70 

10.00 
.27 
.80 

16.70 
13.50 
11.30 

.01375 
1.60 
4.40 

39.00 
.025 
.0225 

(7) 
! .35 

1.00 
1.00 
.30 
.60 
.60 
.60 
.60 

1.00 
5.00 
5.00 

10.00 
.25 
.50 

18.50 
17.50 
16.50 

.02 
2.50 
4.00 

25.00 
.04 
.04 

S C H E D U L E 2—Malheur River Siphon, Plate Steel Pipe, S I 
Bids Received from: 

(1) Consolidated St. Corp. (awarded) $522,457.00 
(2) Puget Sound Mchy. Depot 565,057.00 

Lump sum, 80" plate st. pipe (Comm. B / L ) 
Lump sum, 80" plate st. pipe (Govt. B / L ) 
2,800 cu. yd. exc. (cone, encasem. C I . 1) 

10 cu yd. exc. (cone, encasem. CI . 2) 
5 cu. yd. exc. (cone, encasem. CI . 3) 

2.800 cu. yd. backfill 
200 cu. yd. puddle or tamp backfill 
294 cu. yd. concr (encasem. of steel pipe) 

22,000 lb. place reinforcing bars 

Type Supporting Rings. 
(3) Western Pipe and Steel Co 
(4) Babcock & Wilcox Co 
(5) Chicago Bridge & Iron Works . 

1) 
$510,775.00 

1.00 
5.00 

10.00 
.50 
.90 

23.00 
.02 

(1) 
$558,700.00 

.30 
.50 

6.00 
.40 
.50 

13.00 
.02 

(3) 
$558,660.00 

486,750.00 
.80 

1.00 
1.50 
.30 
.50 

16.00 
.025 

(4) 
$625,078.00 

547,831.00 
.68 
.85 

1.50 
.30 
.55 

16.00 
.02 

..$567,111.00 

. . 633.092.00 

. . 809,264.00 
(5) 

$799,750.00 
674,250.00 

.90 
2.00 
5.00 
.30 
.60 

18.50 
.025 

STREET and ROAD WORK 
DENVER, COLORADO—STATE—GRAVEL SURFACING—LAS ANIMAS AND OTERO COUNTIES 
Contract awarded to Kirchhof-Hanes, Inc., 718 Lawrence St., Denver, $169,438.00 by State Highway Engineer, Denver, 

Colorado, for 12.749 mi. gravel surfacing between Simpson and Delhi on State Highway No. 12, L A S A N I M A S A N D 
O T E R O CO. , N R H 267-D. Bids f rom: 

(1) Kirchhof-Hanes. Inc., Denver $169,438.00 
(2) Pople Bros. & Selander 170,401.00 
(3) Driscoll Const. Co., Pueblo 174,582.00 

169,000 cu. yd. unclass. excavation 
23 mi. cut slope treatment 

340 cu. yd. dry rock struc. exc 
4,105 cu. yd. dry com. struc. exc 

630 cu. yd. wet rock struc. exc 
1,210 cu. yd. wet com. struc. exc 

209,000 sta. yd. overhaul 
1,000 mi. yd. overhaul 

44,890 tons gravel surfacing 
5 M. ft. B M untr. bridge timber 

334.1 M. ft. B M tr. bridge timber 
3,390 sq. ft. asph. plank surface. . : 
1,014 cu. yd. ' A ' concrete 
2,040 sq. yd. water tar waterproofiiiK 

102,900 lb. reinforcing steel 
121,300 lb. struc. steel 

714 lin. ft. 18-in. corr. metal pipe 
1.628 lin. ft. 24-in. corr. metal pipe 

192 lin. ft. 30-in. corr. metal pipe 
606 lin. ft. 36-in. corr. metal pipe 

72 lin. ft. 48-in. corr. metal pipe 
8,996 lin. ft. tr. timber piling 

322 ea. metal pile shoes 
3,504 lin. ft. tr. sheet piling 
2,372 lin. ft. wire cable guard fence 

134,100 lin. ft. galv. barbed wire fence 
105 right-of-way markers 

(4) M. E . Carlson, Denver $175,876.00 
(5) Owen, Babb & Thorkeldsen 178,279.00 
(6) Hamilton & Glcason, Denver 188,356.00 
(7) Monaghan & Horner, Denver 195,362.00 
(1) (2) (3) (4) (5) (6) (7) 

$ .17 $ .175 $ .16 $ .13 $ .17 $ .20 $ .19 
50.00 150.00 100.00 100.00 150.00 300.00 100.00 

1.00 1.50 1.00 1.50 2.00 1.50 1.25 
.50 .65 .70 .75 .75 .75 .80 

1.50 1.75 2.00 3.00 2.00 2.50 2.00 
1.00 1.00 2.25 2.00 1.50 1.50 1.50 
.02 .02 .015 .02 .02. .02 .02 
.20 .20 .15 .10 .20 .20 .16 
.90 .82 .80 1.10 .90 .80 1.25 

70.00 75.00 80.00 80.00 90.00 75.00 85.00 
90.00 93.00 95.00 91.50 100.00 95.00 96.00 

.45 .43 .50 .40 .40 .45 .42 
16.00 18.50 20.00 18.00 20.00 21.00 18.00 

.30 .20 1.00 .40 .40 .25 .40 

.045 .046 .05 .045 .045 .05 .047 

.045 .045 .045 .046 .046 .0525 .048 
1.50 1.28 1.50 1.20 1.10 1.20 1.05 
2.00 1.85 2.00 1.75 1.65 1.70 1.62 
3.00 2.25 3.00 2.15 2.00 2.25 2.00 
4.50 3.50 4.20 3.30 3.00 3.40 3.10 

10.00 5.50 7.00 4.30 5.00 5.50 5.00 
.90 .95 1.00 .95 1.00 1.25 1.00 

1.80 2.50 2.50 2.50 2.50 2.00 2.50 
.25 .25 .30 .20 .25 .25 .21 
.80 .75 1.00 .70 .70 .75 .70 
.07 .06 .07 .065 .06 .08 .075 

5.00 3.00 2.50 5.00 4.00 3.00 4.00 
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BUILT FOR THE J O B 
6 Wagons on the Coulee Dam 
involving 13,000,000 yards of excavation * * * a job where the 
Wooldridge 25-yard hydraulic Side Dump Wagon filled the bill, 
outdemonstrating the large field of competition * * * a demon­
stration where real engineering and the merits of hydraulic con­
trols were convincingly proven. 

Hauling 70,000 lbs. of rock and dirt, in high gear, and then un­
loading on the run, in about 15 seconds, seems nearly impossible. 

These "built for the job' Wagons have oscillation of wheels for­
ward and backward and also sideways, allowing load to travel 
smoothly over rough ground, and evenly distributing load over 
the tires * * * Ask your tractor dealer about this up-to-date con­
struction equipment. 

MjDMRfflGF 
Los Angeles, California 

o N THE First Solid 
Steel-Deck Railroad Bridge 

The new nine-span br idge superstructure, 
built for the S u s q u e h a n n a River crossing 
of the Reading C o m p a n y , marks the first 
use of a solid steel deck on a ra i l road 
br idge. 

The Phoenix Bridge Co. , in erecting this 
superstructure, used two Industrial Brown-
hoist c ranes ; one of 6 0 , the other of 5 0 
tons c a p a c i t y . C o m m e n t i n g on their 
c ranes , this company s a y s , " W e have used 
Industrial Brownhoists since 1916 and our 
e x p e r i e n c e with them has b e e n very 
satisfactory. The cost of maintenance has 
been very reasonable , considering the 
heavy work required of them." 

* Described in November 22nd 
issue of Engineering News Record. 

G E N E R A L O F F I C E S : 

BAY CITY, M I C H I G A N INDUSTRIAL BROWNHOIST B E V I S M A C H I N E R Y CO. . 3649 
Santa Fe Ave.. Lo* Angeles, C a l . ; 
H. 0 . P U R C E L L . Colmnn Bldo.. 
Srnttlp. Wa»hinoton: G A R F I E L D 
& C O M P A N Y . Hearst Bldg., 8 M 
Francisco. Cat. 

When writing to the above advertisers please mention Western Construction News. 
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SACRAMENTO, CALIF.—STATE—GRADING & OILING—LASSEN AND SIERRA COUNTIES 
Contract awarded to Harms Bros., 5220 21st Ave., Sacramento, $82,984, to Calif. Div. of Highways, Sacramento, for 10.5 

mi. grad. & oiling betw. 2.8 mi. North of Junction of Rt . 21 and 29 and the Nevada State Line, in L A S S E N A N D S I E R R A 
C O U N T I E S , Calif. Bids from: 
(1) Harms Bros., Sacramento $82,984 (2) Geo. Pollock Co., Sacramento $82,984 
(3) Frederickson & Watson Const. Co $91,553 (4) Morrison-Knudsen Co., Los Angeles $96,893 

(5) Peninsula Pav. Co., San Francisco $98,829 (6) A. Teichert & Son, Inc $99,681 
(7) Dodge Const.. Inc.. Fallon $100,124 (8) Isbell Const. Co., Carson City $107,301 

(1) (2) (3) (4) (5) (6) (7) (8) 
70.4 acres clearing and Krubbing 30.00 30.00 40.00 15.00 25.00 25.00 20.00 25.00 

220,000 cu. yd. roadway excavation 17 .185 .22 .25 .215 .245 .26 .22 
716,000 sta. yd. overhaul 01 .01 .005 .006 .015 .005 .01 .01 

1,650 cu. yd. struc. excavation 75 1.50 1.00 1.00 1.50 1.00 1.50 1.00 
197 cu. yd. ' A ' concr. (struc.) 27.00 25.00 24.00 22.00 25.00 24.00 27.50 30.00 

14,700 lb. reinfor. steel (struc.) 06 .05 .08 .07 .05 .05 .07 .06 
330 lin. ft. 8" corr. met. pipe 1.00 1.00 1.00 1.20 1.25 1.00 1.00 1.25 
108 lin. ft. 12" corr. met. pipe 1.25 1.50 1.30 1.50 1.50 1.50 1.25 1.50 

1,912 lin. ft. 18" corr. met. pipe 1.75 2.00 1.70 2.00 2.00 1.80 1.75 2.00 
272 lin. ft. 24" corr. met. pipe 2.75 3.00 2.50 3.00 2.75 3.00 2.50 2.75 

92 lin. ft. 30" corr. met. pipe 3.50 4.00 3.25 4.00 2.50 4.00 3.00 3.50 
62 lin. ft. 36" corr. met. pipe 4.50 6.00 5.00 5.00 5.50 5.50 5.00 5.50 
33 ea. 8" C.M.P. elbows 7.50 5.00 5.00 7.00 5.00 8.00 8.00 7.00 
33 ea. spillw. assemblies 15.00 10.00 15.00 15.00 15.00 15.00 15.00 20.00 

102 ea. culvert markers 3.00 2.00 1.75 3.00 2.50 2.50 2.50 3.50 
706 M. gallons water 1.50 1.50 1.50 2.50 2.00 2.25 1.50 2.00 
220 tons fuel oil 14.00 15.00 14.00 16.50 15.00 19.50 15.00 20.00 

152,250 sq. yd. prep, roadway (oil tr.) 02 .05 .04 .025 .03 .03 .02 .04 
155 tons asph. road oil 20.00 20.00 19.00 22.50 20.00 26.00 22.00 80.00 

2.200 tons fine screenings 4.00 3.50 3.00 3.60 4.00 4.25 2.50 6.00 
550 sta. finish roadway 6.00 2.00 6.00 3.00 5.00 5.00 5.00 8.00 
84 ea. monuments 3.00 2.50 3.00 4.00 2.50 3.00 3.00 3.50 

SEWER CONSTRUCTION 
S E A T T L E , WASHINGTON—CITY—VITRIFIED AND WOODSTAVE TRUNK SEWER 

Contract awarded to Felix Arcorace & Co., 8423 48th Ave., South, Seattle, $94,336.00 (using clay pipe and machine 
banded woodstave pipe) by the Board of Public Works, County-City Bldg., Seattle, Wn. , for constructing the Seward Park 
Trunk Sewer, subsewer, lateral and branch sewers, pumping plants and submerged storm water overflows in City of Seattle. 
Total bids received on the following Alternates. 

( A ) Clay pipe and continuous woodstave pipe ( D ) Concrete pipe and machine banded woodstave pipe 
( B ) Clay pipe and machine banded woodstave pipe. Bids received from: 
( C ) Concrete pipe and continuous woodstave pipe. ( A ) 

(1) Felix Arcorace & Co.. Seattle $ 95,523.00 

1.85 
1.88 
2.55 

(2) 
$1.44 

1.54 
1.61 
1.68 
1.85 
1.88 
2.53 
2.29 
2.69 
2.69 
2.98 
3.23 
3.84 
3.77 
7.05 
5.56 
2.92 
2.54 
3.49 
3.08 
4.87 
4.53 
2.95 

30.00 
2.00 
2.25 

100.00 

(3) 
$1.40 

1.42 
1.60 
1.70 
1.80 
1.81 
2.50 
2.50 
3.15 
3.20 
3.45 
3.60 
5.40 
5.40 
9.00 
9.00 
4.37 
3.45 
5.18 
4.03 
5.75 
5.18 
4.60 

69.00 
3.45 
5.75 

150.00 

( B ) 
$ 94,336.00 

96,181.00 
104.037.00 

( C ) 
$ 96,069.00 

97,425.00 
106,389.00 

(1) 
$68.00 

(2) Queen City Construction Co., Seattle. 
(3) Joe Coluccio, Seattle 

(1) 
5,360 ft. 8" vitr. sewer $1.45 
5,360 ft. 8" cone, sewer (A l t ) 1.48 

125 ft. 10" vit. sewer 1.61 
125 ft. 10" cone, sewer ( A l t ) 1.64 

2,632 ft. 12" vit. sewer 
2,632 ft. 12" cone, sewer (A l t ) 
2,910 ft. 15" vit. sewer 
2,910 ft. 15" cone, sewer (Al t ) 2.58 
1,810 ft. 18" vit. sewer 2.70 
1.810 ft. 18" cone, sewer ( A l t ) 2.73 
4,900 ft. 21" vit. sewer 3.10 
4.900 ft. 21" cone, sewer 3.13 

118 ft. 24" vit. sewer 3.95 
118 ft. 24" cone, sewer ( A l t ) 3.98 
335 ft. 30" vit. sewer 7.25 
335 ft. 30" cone, sewer ( A l t ) 7.28 
305 ft. 12" cont. woodst. p ipe . . . . 3.50 
305 ft. 12" mch. band. W S P 2.75 
618 ft. 16" cont. W. S. P 4.00 
618 ft. 16" mch. band. W S P 3.00 
682 ft. 24" cont. W S P 4.50 
682 ft. 24" mch. band W S P 4.00 
844 ft. 20" mch. band. W S P _3.00 

10 cu. yd. cone, collars 55.00 
10 ft. 8" cast iron pipe 2.00 
10 ft. 10" cast iron pipe 2.50 

1 flush tank 150.00 

LOS ANGELES, CALIF.—OUNTY—SAN GABRIEL OUTLET, UNIT NO. 8 
Contract awarded to Shannahan Bros., 6181 Eastern Ave., Los Angeles, $87,915, by County Board of Supervisors. Los 

Angeles, for construction of Unit No. 8, San Gabriel River Outlet, Alamitos Bay. Bids received on: 
(1) 203,000 cu. yd. excavation (4) 27.5 M. ft. B M timber bulkheads 
(2) 34,000 tons rock riprap by rail (5) Totals 
(3) 4,200 lin ft. railroad track 

96,782.00 
105,417.00 

54 manhole-, 
1 spec, manhole 100.00 

16 shallow manholes 50.00 
1 drop manhole 250.00 

L . S overflow manholes 100.00 
L . S overflow manh. 57th Ave 120.00 
L . S overflow, manh. Seward 425.00 
20 cu. yd. cone, blocking 20.00 

100 cu. yd. gravel 5.00 
2 rebuild manholes 25.00 
1 fill manhole 10.00 

260 ft. 2" conduit 75 
260 ft. 1 l / r conduit 40 
280 ft. No. 10-3 Id. cable 40 
280 ft. No. 4 lead cable 65 
140 ft. 2" galv. iron pipe 75 
950 ft. Wz' galv. iron pipe 50 

3 ea. V/2" gate valves 5.00 
3 cast iron valv. boxes 7.00 

L . S pumping plant. Grattan St 8.500.00 
L . S grade plant site 100.00 
L . S pump pi. 57th Ave 6.500.00 
L . S grade pi. site (57th) 100.00 
175 sq. yd. 6" cone, pav 2.00 
110 ft. ' A ' 6" curb 25 
50 cu. yd. extra excav 3.00 

(2) 
$60.00 
200.00 

70.00 
200.00 
250.00 
250.00 
250.00 

20.00 
5.00 

60.00 
5.00 
.45 
.35 
.25 
.50 
.45 
.35 

4.00 
6.50 

9,750.00 
195.00 

8,000.00 
175.00 

2.00 
.50 

2.00 

( D ) 
$ 94,881.00 

96,824.00 
105,009.00 

(3) 
$80.50 
230.00 

75.00 
138.00 
287.50 
287.50 
287.50 

12.65 
5.75 

28.75 
5.75 
.74 
.49 
.20 
.46 
.64 
.58 

3.45 
8.00 

9,187.00 
190.00 

8,153.00 
165.00 

2.30 
.64 

2.30 

Shannanan Bros., Los Angeles 
Carl Kunipe, Long Beach 

George Hess, Los Angeles 

(1) (2) (3) (4) (5) 
.22 1.15 .40 .90 $ 87,915 
.222 1.24 .28 .60 90,052 
.22 1.25 .50 .40 90,360 
.23 1.285 .30 .62 93,345 
.29 1.485 .55 1.50 115.795 
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Prove 
PACIFIC J A W CRUSHER 

Value FOR Y O U R S E L F 
You will readily see why the P A C I F I C J A W C R U S H E R 
can cut your crushing costs. It's due to the heavy all-steel 
construction positive force feed lubrication to the bronze 
bearings and extra large shaft assuring dependable and 
continuous operation at a high rate of capacity. A ful 
range of sizes to meet your requirements. 

ALLOY S T E E L & METALS CO. 1862 East 55th St. 
Los Angeles, Cal i f . 

Spears Wells Machinery C o . , 
Oakland, Cal i f . 

C l y d e Equipment Company, 
Portland-Seattle 

Arnold Machinery C o . , 
Salt Lake Ci ty . Utah 

Neil B. McGinnis , 
Phoenix, Arizona 

^ F J ^ j T o o S A G E C H A R T 

A few of the Chemical 
Dosage Charts are still available but they're going fast. Water­

works men find they do cut out pencil work and are actually saving chemicals 
for them. With the simple directions for its use printed on the back of the chart, 
it is easy to find at a glance, with utmost practical accuracy, the relative dosage 
figures corresponding to any given quantity in pounds per million, parts per 
million or grains per gallon. 

As long as the supply lasts, Great Western Electro-Chemical Co. will gladly send 
you, free of charge, a copy of this helpful time and chemical saver. Write for 
yours before they are gone. 

GREAT WESTERN ELECTRO-CHEMICAL CO. 
9 Main Street, San Francisco • Plant: Pittsburg, California • 4151 Bandini Boulevard, Los Angeles 

When writing to the above advertisers please mention Western Construction News. 
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Save 
Crane Time 
Per Job J 

WILLI AM Q 
" buckets u 

Power'Arm 
Afu/Hp/t-Rope 

Drag/me 

With your present erases you can 
finish contracts in less time, and 
make more profit, by furnishing 
crane operators with Williams 
Buckets—balanced right for easy 
handling — designed right for 
quick action—and built right to 
withstand hard, continuous work 
at lowest upkeep cost. Writ,- for 
bulletins. 

Western Dixtribuiorx 
SAN FRANCISCO HARRON RICKARD & McCONE CO. 
LOS ANGELES HARRON. RICK ARD & McCONE CO. 
PORTLAND LOGGERS & CONTRACTORS' MACHINERY CO. 
SEATTLE A. H. COX & CO. 
SPOKANE CONSTRUCTION EQUIPMENT CO. 

T H € W C L L M H N E N G I N E E R I N G G O . 
7009 Central Avenue, Cleveland, Ohio 

(iirmingham New York Chicago Pittsburgh Detroit Mexico City 

C O N S T R U C T I O N 
Note: For additional information regarding projects in this summary refer 
to Daily Construction News Service, date appearing at end of each item. 

Call on our 
Engineers and 
Research Facilities 

Unusual timber needs can be supplied by this 
company with just as much speed and efficiency 
as if the order were for common siding. 

It makes no difference whether your problem 
ir- wharf or foundation construction, power trans­
mission, water supply systems, or sewer systems, 
our engineers and research facilities are at your 
command to Rive you reliable information and 
advice. 

Phone or write your nearest sales representori\•>••. 

Chas. R. McCormick Lumber Co. 
The Pick of the Tall Tree Forrsts 

Sales Offices: San Francis-o. Low Angeles. Calif. 
Portland. Ore., Seattle, Wn. 

Mills at Port Ludlow and Port Gamble. Wn., St. Helens. Ore. 
Plant at St. Helens. Ore. 

Large Western Projects 
W O R K C O N T E M P L A T E D 

515 mi. new railroad const, for Gold Coast R.R. Co., c/o G. E . Gale. Port 
Orford, Ore. Est. cost S500.000 to be financed. 

Canal system for the Frenchtown Irrigation Dist.. Missoula. Mont. $180,-
000 P.W.A. loan made. 

Hoffman Dam for Ventura. Calif. Election Feb. 5th to vote $1,150,000 
bonds. 

2 mi. tunnel, diversion dam and ditches for Twin Lakes Reservoir & Canal 
Co.. Ordway. Colo. $875,000 R.F.C. loan has been made. 

C A L L F O R B I D S 
Enlargement of O'Shnughnessy Dam by raising crest of dam 85.5 ft., for 

Public Utilities Comm., S. F . . bids to Jan. 24th, involving: 107.600 
cu. yd. excav., 280,200 cu. yd. concrete; 850,000 lb. reinf. steel, and 
277.000 bbls. cement. Est. cost $3,000,000. 

Moffatt Tunnel enlargement and lining for Denver, Colo., bids to Jan. 16. 
Est. cost $1,750,000, involving: 87,000 cu. yd. concrete, lining and 
7,000.000 lb. reinf. steel. 

iJS mi. grnd. and asph. cone. pav. betw. Sea Cliff and Benham in Ventura 
County for Calif. Div. of Highways. Bids to Jan. 21, involving: 62,400 
cu. yd. excav.: 1.832,000 lb. steel sheet piles; 461.000 lb. reinf. and 
struct, steel and metal, and 14.200 tons asph. concrete. 

Moon Lake Dam. Utah, for Bureau of Reclamation, Salt Lake City. E«t. 
cost $1,500,000. Bids to Feb. 4. 

Taylor Park Dam, Uncompahgro Proj., Colorado, for Bureau of Reclama­
tion. Gunnison. Colo. Est. cost $2,000,000. Bids to Feb. 18. 

B I D S R E C E I V E D 
1.528 ft. steel sheet pile bulkhead for U. S. Coast Guard, Oakland, Ben C. 

Gerwick, Inc., S. F . , $230,017 low. 

C O N T R A C T S A W A R D E D 
Malheur River and Dead Ox Siphons, Ore.-Idaho. for Bureau of Reclama­

tion to (1) Parker-Schram Co., Portland, $64,764. EXCAV. (2) to 
Consolidated Steel Corp.. L. A.. $536,057. S T E E L PIPE, and (3) to 
J . A. Terteling & Sons, Boise, $6,051 excav. 

3.117 mi. grad. and tunnel in Mt. Rainier Natl. Park for Bureau of Public 
RoadB, Portland, to Sam Orino, Spokane. $223,729. 

S. F . Viaduct and approaches for S. F.-Oakland Bay Bridge, S. F . , to 
Healy Tibbitts Const., S. F . , $1,172,622. 

1.7 mi. grad. and asph. uonc. pav. in Daly City for Calif. Div. of Highways 
to Union Paving Co.. S. F . . $201,813. 

Monrovia Tunnels Nos. 1, 2 and 3, for Metropolitan Water Dist. of South. 
Calif., to West Const. Co.. L A.. $2,310,500. 

Pasadena Tunnel for Metropolitan Water Dist. of South. Calif, to L . E . 
Dixon. Bent Bros, and Johnson. Inc.. L . A., $621,180. 

8,127,000 cu. yd. dredging at Newport Bay for U. S. Engr. office, L A., to 
Standard Dredging Co., L . A.. $879,255. 

12.8 mi. aqueduct construction for Metropolitan Water Dist. of South. 
Calif, to Griffith Co.. L . A.. $1,739,846. 

5.000,000 bbls. Portland cement for Metropolitan Water Dist. of South. 
Calif, to California. Monolith. Riverside and Southwestern Portland 
Cement Cos., L. A., $7,000,000. 

University Mound Pipeline for Pub. Utilities Comm., S. F . , to M. J . 
Lynch, S. F . . $89,365, Sec. A, and to Sibley Grading & Teaming Co., 
S. F. . $133,494. Sec. B. 

Almaden, Calero and Stevens Creek Dams for Santa Clara Valley Water 
Conservation Dist., San Jose, to F. O. Bohnet. Campbell & D. McDon­
ald. Sacramento. $546,690. 

12-story court house for Alameda County. Oakland, Calif., to Geo. Wagner 
and K. E . Parker. S. F. . $948,574. GENERAL CONST.: (2) to J . 
Catucci. Oakland. $59,631. excav. and found. ; (3) to Pacific Coast 
Steel Corp.. S. F. . $158,416. struct, steel; (4) to Otis Elevator Co.. 
S. F . . $104,387, elevators: (5) to Alta Elect. & Mech. Co.. S. F. . 
$228,880. mechanical work; (6) to Pacific Elect. Mfg. Co., S. F . . 
$68,985. jail equipment. 

STREET and ROAD WORK 
W O R K C O N T E M P L A T E D 

ANTIOCH, CALIF.—Plans and specifications completed and cnll for bidB 
will be issued (after approval by State Highway Dept.) by City Clerk. 
J . E . McEIheney. City Hall. Antioch. for repairing and renovating 4th 
Street from O to J Streets and for paving 4th Street between J and 
K Streets. Cost $14,000. 12-18 

LOS ANGELES, CALIF.—Plans completed by County Road Comm., Los 
Angeles, and call for bids will be issued shortly for improving Alex­
ander Avenue from Holt Avenue to Cucamonga Ave., in cities of 
Pomona and Claremont. a distance of 1.88 mi., involving 8.500 tons 
asph. cone. med. wear. surf. 12-28 

LOS ANGELES, CALIF.—Plans completed by City Engineer. Los Angeles, 
for improving alley south of 59th Place betw. Halldale and Denker, 

. involving: Lump sum. grading (235 cu. yd. cut) 9.581 sq. ft. 6" con­
crete pavement. Est. cost $2,500. 12-11 

LOS ANGELES. CALIF.—Hearing at 2 p.m.. Jan. 29. by Public Works 
Committee of City Council, Los Angeles, for improving alley west of 
Pacific Avenue from 5th to 6th St, Wilmington. Work involves: Lump 
sum, grading 2.970 sq. ft. concrete pavement, 53 sq. ft. asph. concrete 
pavement, 56 lin. ft. concrete curb, 71 sq. ft. sidewalk. Est. cost 
$1,000. 1-3 

PITTSBURG, CALIF.— Plans and specifications are being completed and 
call for bids will be issued shortly by City Clerk, City Hall. Pittsburg, 
for 20-ft. widening of 10th Street for a distance of 650 lin. ft. To 
cost $5,000. 12-18 

When writing to the above advertisers please mention Western Construction News. 
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N E W S S U M M A R Y 
Note: For additional information regarding projects in this summary refer 
to Daily Construction News Service, date appearing at end of each item. 

8 A U S A L I T 0 , CALIF.—Plans and specifications completed by City Engi­
neer and call for bids will be issued in about 2 weeks to be opened at 
a later date by City Clerk. Sausalito. for improvements to Water St. 
betw. San Carlos St. and Princess St. Work involves grading, resur­
facing existing pavement, constructing curbs and sidewalks. Est. cost 
$10,850. 12-27 

SOUTH SAN FRANCISCO, CALIF.—Plans and specifications are being 
prepared by City Engineer, and call for bids will be issued (after 
plans have been approved by State Highway Department) by City 
Clerk, South San Francisco, for resurfacing of Grand Avenue, from 
Mission Road to Linden Ave. : Railroad Ave. from Linden Ave. to a 
point BOO f t . westerly; and from Railroad Ave. to Armour Ave. on 
Linden Ave. Est. cost $7,295. 12-18 

CALL FOR BIDS 
PHOENIX, ARIZ.—Bids to 10:30 a.m., Jan. 15, by Ariz. State Highway 

Comm., Phoenix. Ariz., for 1 1/3 mi. grading and draining of roadway, 
located approx. 35 mi. south of Safford on the Douglas-SaTord road 
near the junction with the Bowie Road. Douglas-SafTord Highway. 
NRS 114 (1934) COCHISE COUNTY, Ariz., involving: 17.100 cu. 
yd. roadway excavation. 12-28 

LOS A N G E L E S . CALIF.—Bids to 2 p.m., Jan. 17. by the Calif. Div. of 
Highways, State Bldg., Los Angeles, for 4 mi. grad. and bitum. tr. 
cr. gravel or stone surfacing betw. 4 mi. west of Shaver Summit and 
Shaver Summit in R I V E R S I D E COUNTY, Calif., involving: 88.500 
cu. yd. roadway excavation, 175,000 sta. yd. overhaul. 93.000 cu. yd. 
ditch excavation, 2,450 cu. yd. struc. excav., 214 lin. ft . 24" corr. 
metal pipe, 334 lin. f t 30" corr. metal pipe, 11.300 tons cr. grav. 
or stone. 12-24 

LOS A N G E L E S , CALIF.—Bids to 2 p.m.. Jan. 24. by Calif. Div. of High­
ways. State Bldg., Los Angeles, for 0.8 mi. aaph. concr. and Portland 
cement concr. paving betw. California Ave. and Colorado Ave. in 
Santa Monica, LOS A N G E L E S COUNTY, Calif. Work involves: 42 
sta. clearing and grubbing, 46,000 cu. yd. roadway excavation, 66,000 
sta. yd. overhaul, 1,800 cu. yd. struc. excavation, 24.500 sq. yd. sub-
grade preparation, 4,700 sq. yd. asphalt paint binder. 1.420 tons asph. 
concr. leveling and Type A surface course. 160 tons cr. grav. or 
stone bit. tr. surf.. 10 tons cutb. asph. bitum. tr. Burf., 580 cu. yd. 
" A " cone, (curbs, gutters, etc.). 30 cu. yd. " A " cone, (struc), 6,000 
sq. ft . gunite slope protection, 210 lb. steel wire mesh reinf.. 1.300 
lb. reinf. steel (s truc), 1,400 lb. misc. iron and steel. 140 lin. ft . 
pipe handrail. 130 lin. ft . 18" reinf. concr. pipe. 1.024 lin. ft . 24" 
reinf. concr. pipe, 24 lin. f t . 36" reinf. concr. pipe. 130 lin. ft. 24" 
corr. metal pipe, 15 cu. yd. remove concrete. L . S. rem. and salv. 30" 
C.M.P. and timb. bents. L . S. rem. and salv. timb. pedestrian over­
head, 42 sta. finish roadway. A L T E R N A T E " A " . 7.700 tons asph. 
cone base, leveling and Type " A " surf, course. A L T E R N A T E " B " . 
3.420 cu. yd. " A " concrete pavement, 9.200 lb. reinforcing sti-el pave­
ment, 5,000 pavement dowels. 12-31 

LOS A N G E L E S , CALIF.—Bids to 10 a.m., Jan. 28. by the Metropolitan 
Water Disk of Southern Calif.. 306 W. 3rd St., L . A., for const. 16.3 
mi. Patrol Road and 1.4 mile stub roads along route of Transmission 
line for Colorado River Aqueduct under Spec. No. 85. involving: 
72,500 cu. yd. excavation. Group 1. 13,500 cu. yd. excavation. Group 2, 
3,000 cu. yd. excavation. Group 3. 12-31 

LOS A N G E L E S , CALIF.—Bids to 2 p.m.. Jan. 24. by Calif. Div. of High­
ways, State Bldg.. Los Angeles, for 3.6 mi. grad. and asph. concr. 
pav. belw. Sea ClifT and Benham in V E N T U R A COUNTY. Calif., in­
volving: 192 sta. clearing and grubbing, 60,000 cu. yd. roadway ex­
cavation, 78,000 mi. yd. overhaul, 2.400 cu. yd. struc. excavation. 
18,100 sq. yd. subgrade preparation, 24,300 sq. yd. asph. paint binder. 
14,200 tons asphalt concrete. 230 cu. yd. " A " concrete (pavement!. 
390 cu. yd. " A " concrete (s t ruc) , 49,000 lb. reinforcing steel, 440 
pavement dowels, 2,300 lb. misc. iron and steel, 2 spillway assemblies, 
8 lin. f t . 8" corr. metal pipe, 16 lin. f t . 15" corr. metal pipe. 100 lin. 
ft . 18" corr. metal pipe. 60 lin. ft . 24" corr. metal pipe, 30 lin. f t . 
30" corr. metal pipe. 30 lin. ft . 36" corr. metal pipe, 100 cu. yd. 
remove concrete, 2,050 lin. ft. solid timb. guardrail. 0.8 mi. new 
fence, 2.2 mi. move and reset fence, 7 fence gates, 1,832,000 lb. furn. 
steel sheet piles and T. P., 2,147 each drive steel sheet piles and 
T . P.. 66.5 M ft. BM creo. Doug, fir timber (seawall and groin). 
215 cu. yd. " A " concr. (seawall and groin), 12,000 lb. reinf. steel 
(seawall and groin). 304,000 lb. struc steel (seawall and groin). 
145.000 lb. struc metal (seawall and groin). 12-31 

LOS A N G E L E S . CALIF.—Bids to 2 p.m.. Jan. 31. by Calif. Div. of High­
ways, State Bldg.. Los Angelej, for: (1) R I V E R S I D E COUNTY 
16.8 mi. grad. and portions paved with concr. and portion tr. with oil 
tr. cr. grav. or stone (plant mix) betw. 1 mi. east of Beaumont and 
Whitewater, involving: 37,000 cu. yd. roadway excavation, 1,600.000 
sta. yd. overhaul, 1,660 cu. yd. structure excavation. 6,300 sq. yd. sub-
grade pavement, 1.180 cu. yd. " A " concr. (pavement), 5,900 cu. yd. 
" A " cone, (pavem. widen.), 166 cu. yd. " A " cone, (s t ruc) , 25,000 lb. 
reinforcm. steel, 3.000 pavement dowels. 252 lin. f t . 18" corr. metal 
pipe, 1,062 lin. ft . 24" corr. metal pipe. 28 lin. f t . 30" corr. metal 
pipe, 280 lin. f t . 36" -corr. metal pipe. 156 lin. ft . 48" corr. metal pipe. 
1,010 cu. yd. remove concrete, 1.040 lin. ft . furn. redwood piles, 
52 ea. drive redwood piles, 21 M f t . BM redw. timb. (derwe), 13 M 
f t . BM redw. timber (select), 3,490 tons cr. gr. or st. (plant mix 
surf.), 150 tons fuel oil (plant mix surf.), 1,510 tons fuel oil 
shoulders, 148,000 sq. yd. mix and shape shoulders, 154 tons asph. 
road oil (seal coat), 1,260 cu. yd. screenings (seal coat), 2,900 
sq. yd. asph. paint binder, 6.7 mi. new fence, 25 fence gates, 
710 lin. ft . lam. timber guardrail. 85 ea. timber guideposts. 855 sta. 
finish roadway. 215 monuments. (2) LOS A N G E L E S COUNTY—3.7 
mi. grade and asph. cone or Portland concr. pav. betw. State St. and 
Los Angeles St. on Rt. 168, involving: 196 sta. clearing and grubbing. 
41,000 cu. yd. roadway excavation, 345,000 sta. yd. overhaul, 24,150 tons 
si Koted material. 550 cu. yd. struc. excavation, 43,500 sq. yd. sub-
grade preparation, 125 cu. yd. " A " concr. (s t ruc) . 16,000 lb. reinf. 
steel (s truc), 560 M gallons water, 160 tons cr. gr. or stone (bit. tr. 
surf.), 8 tons cutback asph. (bit tr. surf.), 355 tons fuel oil, 43,500 
sq. yd. prep., mix and shape shoulders, 55 tons asph. road oil (seal 
coat), 550 tons screenings (seal coat), 2 culvert markers, 196 sta. 
finish roadway. 42 monuments. A L T E R N A T E "A"—18,600 tons asph. 
concrete. A L T E R N A T E "B"—8.100 cu. yd. ' A " concrete (pavement). 
22,000 lb. reinf. steel, 11,760 pavement dowels. 12-31 

R E D U C E YOUR HAMMER 
O P E R A T I N G C O S T S 

Road Contractors, Public Utility Companies, Municipali­
ties, Street and Water Works Departments, and State High­
way Divisions are profiting from the savings which they 
make at no sacrifice of efficiency with the 

D 4 1 ) f^Cl Gasoline 
l > i A . i V V > ( V 7 Hammer 
Extremely Portable, with Ample Power for the heaviest of 
Concrete Breaking and Back-Fill Tamping work, the Barco 
performs every Power Hammer job at such low operating 
and maintenance cost that its own first cost is quickly 
absorbed. Every claim we make for this hammer is backed 
up by Performance records. 

Write For Full Details and Prices 

BARCO MANUFACTURING COMPANY 
1807 Winnemac Avenue, Chicago, Illinois 

PACIFIC COAST DISTRIBUTORS 
Mr. B. B. Farnaciari, Spears-Wells Machinery Co., 
4017 Medford Street, 1832 W. 9th Street 
Los Angeles, California Oakland, California 

HOWARD-COOPER CORPORATION 
Portland, Oregon; Seattle, Washington, Spokane, Washington, Twin Falls, Idaho 

When writing to the above advertisers please mention Western Construction News. 
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S T A N D A R D 

P o r t a b l e 
P a v i n g P l a n t s 

Built With 

Quality 
Inspire 

Confidence 

performance and repeat orders. Speak 
louder than 'Sales Talk' these flays. 

Standard Steel Works 
5001 Boyle Ave., Los Angeles 

Telephone LAfayefte I 138 

WOOD PRESERVATIVE 
METAL PRESERVATIVE 

PILE PRESERVATIVE 
DAMP-PROOFING 

SHINGLE AND FELT 
PRESERVATIVE 

Our Materials Meet Public Works 
S pacifications 

Columbia Wood & Metal 
Preservative Co* 

1465 F O U R T H ST. BERKELEY, C A L I F . 
Phone BErkeley 1043 

SACRAMENTO. CALIF.—Bids to 2 p.m.. Jan. 23. by the Calif. Div. of 
Hii;hway3, Sacramento, for 3.7 mites grading between Coarse Gold and 
Hawkins School In MADERA COUNTY. Calif. Work involves the 
following approximate quantities: L . S. clearing and grubbing, 
140.000 cu. yd. roadway excavation. 280.000 sta. yd, overhaul, 2,966 
en. yd. structure excavation, 722 cu. yd. " A " concrete (struc. I , 62 
cu. yd. " B " concrete (struc.), 81,200 lb. reinforcing steel. 12-81 

SACRAMENTO. CALIF.—Bids to 2 p.m.. Jan. 23. by the Calif. Div. of 
Highways, Sacramento, for 2.5 mi. grading, surfacing with untr. cr. 
gravel and applying seal cout betw. 1 mi. cast of Upper Lake and 
Manila Ranch in L A K E COUNTY. Calif., involving: 20 acres clearing 
and grubbing, 70,000 cu. yd. roadway excavation, 630,000 sta. yd. 
overhaul, 2,200 cu. yd. structure excavation, 12 spillway assemblies, 
200 lin. ft . 8" corr. metal pipe, 900 lin. ft . 18" corr. metal pipe. 1.000 
lin. f t . 24" corr. metal pipe, 120 lin. f t . 30" corr. metal pipe, 110 lin. 
ft . 36" corr. metal pipe, 50 lin. f t . 42" corr. metal pipe, 62 lin. ft . 
48" corr. metal pipe, 1,000 lin. ft . 8" perf. met. pipe underdr.. 9.0 M 
ft. BM redwood timber (densel, 27 M ft. BM redwood timber (select). 
23,500 tons creek run gravel base, 7,700 tons screened gravel surfac­
ing. 12-31 

LOS A N G E L E S , CALIF.—Bids to 2 p.m.. Jan. 21. by County Board of 
Supervisors, Hall of Records, Los Angeles, for improving Alexander 
Ave. from Holt Ave. to Cucamonga Ave., in cities of Pomona and 
Claremont, a distance of 1.88 mi., involving: 8.500 tons asph. concr. 
mend. wear. surf. 1-6 

SACRAMENTO. CALIF.—Bids to 2 p.m.. Jan. 30. by Calif. Div. of High­
ways. Sacramento, for: (1) SHASTA COUNTY—0.9 mi. grad. and 
pav. at north entrance to City of Redding, involving: 6.4 acres clear­
ing nnd grubbing. 142,500 cu. yd. roadway excavation. 3.560.000 sta. 
yd. overhaul, 1.250 cu. yd. struc. excavation, 5,400 sq. yd. prepare sub-
grade. 3,030 cu. yd. cr. run base, 17 tons fuel oil (prime coati. 1,300 
cu. yd. cr. grav. or stone (bit. tr. surf . ) , 112 tons cutb. asph. (bit. tr. 
surf. I , 220 cu. yd. " A " cone, (curbs, gutters, etc.). 600 cu. yd. " A " 
cone, (elope paving), 434 cu. yd. " A " cone, (structures). 24,400 lb. 
reinf. steel, 24.600 lb. mesh n-inf. steel (slope pav.). 91,000 lb. struc 
steel (erect only), 4.700 lb. bridge pipe handrail (erect), 128 lin. ft . 
retain, wall (pipe handrail), 1 lot bridge light, equip, (erect), 424 lin. 
f t . 18" and 214 24" C M P . , 4 cast steel frames and cover drop inlets, 
330 cu. yd. remove asphalt concrete, 185 cu. yd. remove concrete. 60 
cu. yd. rubble masonry. 8 culvert markers, 1.700 M gallons water. 45 
sta. finish roadway, 19 monuments. A L T E R N A T E "A"—2.176 tons 
asph. concr. pavement. A L T E R N A T E 'B'—1.005 cu. yd, 'A ' concr. 
pnvem.. 1.400 lb. reinf. steel. 714 pavem. dowels. (2) MADERA 
COUNTY—1.5 mi. grad. and asph. concr. pav. in City of Madera, in­
volving: 14 remove trees, 1.400 cu. yd. roadway excavation. 1,500 sta. 
yd. overhaul, 2,300 cu. yd. imported borrow. 825 cu. yd. struc. excav., 
10,460 sq. yd. subgrade (pavement). 8.800 sq. yd. asph. paint binder. 
6.525 tons asph. concr.. 12,000 sq. yd. planing pavement, 29 tons emuls. 
asphalt road oil, 250 tons screenings. 1.230 tons cr. grav. or stone 
borders. 12-31 

M I L E S C I T Y . MONTANA—Bids to 12 noon, to be opened at 8 p.m.. Jan. 
14, by the City Clerk. Ruy Addington. City Hall, Miles City. Mont., 
for excavation, graveling and oiling of streets in Miles City, Special 
Improv. Dists. No. 98, No. 99 and No. 100. Oiling is to be a plant 
mix process with combination concrete curb and gutter with alternate 
bid fur straight curbing, involving: D I S T R I C T NO. 98—34.361 lin. f t 
old curb removal. 34,361 lin. ft. new curb and gutter. 105.300 sq. yd. 
bitum. cr. gr. gravel. 105,300 sq. yd. pit run base course, 20,300 cu. yd. 
excavation. DISTRICT NO. 99—17,553 lin. ft. old curb removal, 17.553 
lin. ft. new curb and gutter, 40,602 sq. yd. bitum. tr. cr. gravel, 40,602 
sq. yd. pit run base course. 8,100 cu. yd. excavation for oiling. 1,200 
cu. yd. excav. for storm sewer, 1.605 lin. ft. storm sewer 12" vitr., 
1.115 lin. ft . storm newer 8" vitr., 5 manholes, 32 inlet basins. DIS­
T R I C T NO. 100—1.583 lin. ft . old curb removal. 1.583 lin. f t . new 
curb and gutter, 2,890 sq. yd. bitum. tr. cr. gravel. 2.890 sq. yd. pit 
run base course, 700 cu. yd. excavation. 1-6 

P H O E N I X . A R I Z . — K . DeWitt, Phoenix. $16,873 low to State Highway 
Comm., Phoenix. Ariz., for furn. and placing base course in Kingmnn 
and extending northeast approx. 23.6 mi. on the Ashfork-Kingman 
Highway. NRH XO-G. MOHAVE COUNTY. Ariz. 12-27 

B I D S R E C E I V E D 
PHOENIX, A R I Z . - R i d s received as follows by Arizona State Highway 

Comm.. Phoenix. Ariz., for: ( l i COCONINO COUNTY (NRH 95-1)— 
Skouscn Bros.. Alliuiiuerquc, N. M.. 875,797 low for 10 2/3 mi. grading, 
draining and placing base course about 28 mi. north of Flagstaff. 
(2) PIMA COUNTY (NRH 29>—White & Miller. Phoenix. $36,916 low 
to Ariz. State Highway Comm.. for 1.2 mi. widening and resurfacing 
of existing cone. pav. with asph. plant mix. 12-26 

LOS A N G E L E S . C A L I F . -Charles Booth. 6922% Estrella Ave.. Los An­
geles, low bid, $8,949; to Hoard of Public Works. City Hall, Los An­
geles, for improving Canyon Drive, from Bronson Ave. to Foothill 
Blvd.. under Cash Contract. 12-28 

LOS A N G E L E S . C A L I F . — A l l bids received by Board of Public Works. 
City Hall. Los Angeles, for improving E l Modena St.. Figueroa to 
Colorado, under Cash Contract, have been rejected. Griffith Co., L A. 
Railway Bldg.. Los Angeles, submitted low bid. $50,758. 1-3 

SAN FRANCISCO. CALIF.—Only bid of C. L . Harney. Call Bldg.. San 
Francisco, $9,163 (as stated issue of Dec. 7). has been rejecteil by the 
Dept. of Public Works, City Hall, San Francisco, for improving 
Moraga St.. 17th Ave.. 18th Ave., etc.. in City of San Francisco. 12-27 

D E N V E R . COLO. Bids received as follows by the State Highway Engi­
neer. Denver. Colo.: OTERO COUNTY (NRH 267-tE— Larson Const. 
Co.. Denver. Colo., $60,366 low for 5.946 mi. grav. surf. betw. Benton 
and Timpas on State Highway No. 12. 12-21 

PORTLAND. ORE.—Kern & Kibbe. 42 S. E . Salmon St.. Portland. Ore­
gon. $92,504. low to Oregon State Highway Comm.. Portland, for 1.41 
mi. paving on Clinton Street-Foster Road Section of 82nd Avenue, 
MULTNOMAH COUNTY. NRM 199-F. Oregon. 

DAYTON, WN.—H. C. Rogers & Sons, P. O. Box 181, Dayton, Wn.. $8,250, 
low to County Commissioners, Dayton, Wn., for grading, draining and 
surfacing with cr. rock on Secondary Highway No. 15 in Payne Hol­
low, 8 mi. southwest of Dayton. Wn. 1-2 

OLYMPIA. WN.—Bids received as follows by Director of Highways, Olym-
pin. Wn., for : (1) K I T T I T A S COUNTY (NRM 114-H)—Albertson & 
Cornell Bros.. 1113Vj A S t . Tncoma. Wn.. $1,868 low for straighten­
ing, widening and deepening the channel of Roslyn Creek in Cle Elum 
on State Road No. 2. (2) I S L A N D COUNTY (NRS 218-A)—H. P. 
Dorsey & Co.. 2006 State St.. Uellingham. Wn.. $33,622 only bid sub­
mitted for 4.9 mi. grad., surf, with cr. stone, const, bitum, surf, 
(road mix method) and apply dust palliative on county road Stan-
wood to Utsalady. Wn. 12-20 

Y A K I M A . WN.—H. C. Rogers & Son. P. O. Box 181. and Rogers Con­
struction Co., 5131 Lincoln Ave.. Yakima, Wn.. $36,450, low to County 
Commissioners, Yakima. Wn., for reconstruction of about 6 mi. of the 
Naches Heights road from the top of Garreston grade to Tieton head­
quarters. 1-4 

When writing to the above advertiser* please mention Western Construction News. 
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CONTRACTS AWARDED 
PHOENIX, A R I Z . — T o Skousen Bros.. Albuquerque. N. M., $127,390 to 

Bureau of Public Roads, Phoenix. Ariz., for 4.682 mi. grading Sec. I 
of Rt. 7, the Oak Creek Natl. Forest Highway, Coconino Nail. Forest. 
Y A V A P A I COUNTY. Ariz. 12-24 

B E R K E L E Y , CALIF .—To Ransome Co., 4030 Hollis St.. Oakland. $660 by 
City Clerk, Berkeley, for improvement of Grove Street between Yolo 
and Hopkins Streets. 12-11 

E A R P , CALIF .—To R. A. Watlson, 1026 McCadden Place. Los Angeles, 
$21,998 to the Bureau of Reclamation, Metropolitan Water District 
Camp No. 1, Earp, for construction of streets, sewers, etc., for the 
Govt. Camp at Parker Dam, Parker Dam Project. California-Arizona, 
Under Spec. No. 638-D. 12-20 

LOS A N G E L E S , CALIF .—To Osborn Co., 1570 San Pasqual. Pasadena, 
$43,029 to County Supervisors, Los Angeles, for improving L a Canada-
Verdugo Road from Michigan Ave., southeast to Devils Gate Dam and 
along Highland Road. 12-26 

LOS A N G E L E S . C A L I F . — To Griffith Co.. L. A. Railway Bldg.. Los An­
geles. $36,455 by Calif. Div. of Highways, L o b Angeles, for 1.5 mi. 
grading and asph. concr. paving betw. Atlantic Blvd. and New Ave. 
in Monterey Park. LOS A N G E L E S COUNTY. Calif. 1-5 

SACRAMENTO. C A L I F . — T o Basich Bros., 20550 Normandie Ave., Tor­
rance, $34,202 by Calif. Div. of Highways, Sacramento, for 1 mi. 
grading and asph. concr. paving in City of Tulare. T U L A R E COUN­
T Y . Calif. 12-15 

SACRAMENTO, CALIF.—Awaids as follow by Calif. Div. of Highways, 
Sacramento, for: (1) SAN MATEO COUNTY—To Union Paving Co.. 
Call Bldg.. San Francisco. $201,813 for 1.7 mi. grad. and asph. concr. 
paving betw. Huron St. and San Pedro Ave. in Daly City. (See Unit 
Bid Summary.) (2) SAN BENITO COUNTY—To A. J . Raisch. Bur-
rell Bldg.. San Jose, $56,930 for 2.6 mi. grad. and cr. run base and 
oil tr. crusher run surf. betw. Rt. 2 and San Juan Bautista. 12-27 

SACRAMENTO, C A L I F . - T o .1. R. Reeves. R. D. No. 3. Box 100, Sacra­
mento. $82,984 by Calif. Div. of Highways, Sacramento, for 10.5 mi. 
grading and bitum. tr. cr. gravel or stone surfacing (road mix) betw. 
Mailel and Jnckson in AMADOR COUNTY, Calif. 1-5 

SACRAMENTO. CALIF .—To Harms Bros., Inc., 5220 21st Ave.. Sacra­
mento, $92,984 by Calif. Div. of Highways, Sacramento, for 10.5 mi. 
grad. and oiling betw. 2.8 mi. north of Junction of Rt. 21 and 29 and 
the Nevada State Line, in L A S S E N and S I E R R A COUNTIES, Calif. 

12-15 
SAN FRANCISCO, CALIF .—To D. C. McCabe, 74 New Montgomery St.. 

San Francisco, $1,760 to Dept of Public Works, San Francisco, for 
constructing 8,000 sq. ft . 1-course concr. sidewalks on Lombard St., 
Steiner and other streets in San Francisco. 12-27 

SAN FRANCISCO. CALIF.—To Smith Bros. Co., 1636 B St., Eureka. 
$2,440 to the Bureau of Public Roads. San Francisco, for widening a 
portion of Section A of Route 51, the Hoopa National Forest Highway. 
Trinity National Forest, U N I T 1, HUMBALDT COUNTY, Calif. 12-12 

SAN FRANCISCO. CALIF .—To Hemstrcet & Bell. 501 11th St., Marys-
viile. $2,499 to Bureau of Public Roads, San Francisco, for widening 
a portion of Section A, Route 51, the Hoopa National Forest Highway. 
Trinity National Forest. UNIT 2, HUMBOLDT COUNTY, Calif. 12-12 

D E N V E R . COLO.—Awards ns follow by State Highway Dept., Denver, 
for: (1) J E F F E R S O N COUNTY (NRS 372-B)—To Lawrence Const. 
Co.. 112 S. Elati St.. Denver, $26,719 for 0.360 mi. gray, surf. betw. 
Denver and Golden on State Highway 58. (2) M I N E R A L COUNTY 
(NRH 354-E)—To W. A. Colt & Son. Lyons, Colo.. $211,213 for 4.778 
mi. grad. on easterly side of Wolf Creek Pass on State Highway No. 10. 
(3) G A R F I E L D COUNTY (NRS 368-B)— To Gardner Bros. & Glenn, 
1128 Grand St.. Glenwood Springs. Colo., $16,123 for 2.582 mi. gr. 
surf. betw. Glenwood Springs and Carbondale on State Highway No. 
82. (4) FREMONT COUNTY (NRS 365-B)—To L. Leone, South Fork, 
Colo., $19,832 for 1.144 mi. grav. surf. betw. Colorado Springs and 
Florence on State Highway No. 115. 12-17 

D E N V E R . COLO.—To Gordon Const. Co.. 1900 31st St., Denver. Colo., 
$83,634 by State Highway Dept.. Denver, Colo., for 1.189 mi. grav. 
surf. betw. Loveland and Estes Park on State Highway No. 16, N R H 
9. Const. Div. No. 1. 1935. I N L A R I M E R COUNTY. Colo. 12-31 

D E N V E R . COLO.—Kirchhof-Hanes, Inc.. 718 Lawrence St., Denver. $169.-
438 by State Highway Engineer, Denver, Colo., for 12.749 mi. gravel 
surfacing betw. Simpson and Delhi on State Highway No. 12. L A S 
ANIMAS and OTERO COUNTIES. N R H 267-D. (See Unit Bid Sum­
mary.) 12-22 

BOISE. IDAHO—To Western Const. Co.. Pocatello. Idaho, $11,546 by Com­
missioner of Public Works, Boi3e. Ida., for 1.714 mi. grading, drain­
ing and surfacing on Idaho Central Highway from Arco south in 
B U T T E COUNTY, Idaho. 12-11 

BOISE, IDAHO—To Olof Nelson, Logan, Utah, $46,802 to Commissioner 
of Public Works, Boise. Idaho, for 6.834 mi. grading, draining and 
surf, with cr. grav. on the Roosevelt Highway betw. Springfield and 
Aberdeen. NRS 186 (1935) in BINGHAM COUNTY. Idaho. 12-14 

BOISE, IDAHO—To Wheeler & England. Harrison, Idaho. $27,106 to 
Comm. of Public WorkB, Boise, Ida., for 1.832 mi. grading, drain, and 
surf, with cr. rock on the Coeur d'Alene Valley Highway from Har­
rison Flata to Cave Lake in KOTOENAI COUNTY. NRS 179-B. 12-31 

MISSOULA. MONTANA—To E . C. Powell, Missoula, Mont.. $49,988 to 
Bureau of Public Roads. Missoula, Montana, for grading and surfac­
ing the Columbia Falls-Glacier Park Completion Forest Road Project, 
located in the Lewis and Clark Natl. Forest. Montana. 12-17 

MISSOULA, MONTANA—To Clifton & Applegatc. Hutton Bldg.. Spokane. 
Wn„ $68,655 to Bureau of Public Roads, Missoula, Mont., for 6.8206 
mi. grading on the Clark Fork Highway, in Cabinet Natl. Forest, 
SANDERS COUNTY, NR-6-L, FHEC-6-M. Mont. 12-22 

MISSOULA. MONTANA—Award recommended to Ralph Davis, St. Johns, 
Wn.. $61,327 to the Bureau of Public Roads, Missoula, Mont., for 5.989 
mi. grading on the Bitterroot-Salmon Highway, Proj. NR-19-C. located 
in the Bitterroot Natl. Forest. R A V A L L I COUNTY. Montana. 1-5 

CARSON C I T Y , NEVADA—Awards as follow by the Nevada State High­
way Comm., Heroes Memorial Bldg., Carson City, Nevada: (1) DOUG­
L A S COUNTY—To Frederiekson & Watson Const. Co.. 873 81st Ave.. 
Oakland, $59,918 for 3.86 mi. grad. and surf. betw. 4 mi. south of 
Minden and State Line. (2) PERSHING COUNTY—To Nevada Rock 
and Sand Co.. Inc., Box 1626, Reno, Nev., $13,992 for 0.62 mi. grad. 
and surf, in City of Lovelock. Nev. (3) C H U R C H I L L COUNTY—To 
Peninsula Paving Co., 9 Main Street. San Francisco. $42,164 for 0.86 
mi. grad. and surf, in City of Fallon, Nev. 12-29 

SANTA F E . NEW MEXICO—Awards as follow by State Highway Engi­
neer. Capitol Bldg.. Santa Fe, N. M., for: (1) OTERO COUNTY 
(NRH 165-E)—To Lee Moor Contracting Co., E l Paso, $79,877 for 
5.205 mi. grad. minor drainage struc, double 10xl0.\40-ft. concr. box 
culvert and base surf. betw. Tularosa and the Mcscalero Indian Reser­
vation, on U . S. Highway Route 70. (2) SANDOVAL COUNTY (NRS 
203-D-1935)— To Henry Thygesen, Albuquerque, $110,133 for 6.717 mi. 
grading, minor drainage struc, two tr. timber bridges and two triple 
7x3-ft. concr. box culverts and cr. grav. surf. betw. Bernalillo and 
Cuba on State Road No. 44. (3) TAOS COUNTY (NRS 218-A-1935 
and NRS 218-B)—To L . R. Allison, Albuquerque, $81,527 for 3.472 

B A R C O 

F L E X I B L E B A L L 

J O I N T S 
Meet the Changing Demands 
of Big Construction Projects 

Wherever pipe lines must provide for and 
protect the flow of flexible fluids of any 
description, Barco Joints are indispensable. 

In the rugged business of giant construction 
where strains and stresses effect every con­
veyor, and expansion and contraction must be 
provided for, trouble-free, low cost main­
tenance of such lines is vital. 

Design and construction of Barco Flexible 
Ball Joints is as dependable as it is scientifically 
correct,—designed to relieve pipe strains 
caused by changes in temperature or shifts in 
anchorage. They are made in sizes from l/^" to 
48" and are equally tight under suction or 
pressure. 

B A R C O M A N U F A C T U R I N G C O M P A N Y 
1807 Winnomac Avenue, Chicago, I l l inois 

• 

C.ntalos 

Flange End* 
8 to 48 inches 

Screw Enda 
o 6 

When writing to the above advertise™ please mention Western Construction News. 
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In All 

P U R C H A S E POINTS 

L A Y N E & B O W L E R 
MEETS EVERY DEMAND 

Waterworks engineers know that there are four principal points 
to consider in the purchase of a turbine pump. 

1. Recommendations of the pump by present owners and operators. 
2. Perfected engineering design incorporated In the pump. 
3. Its economy in operation and in maintenance. 
4. Its dependability, based on years of trouble-free, uninterrupted 

pumping service. 

From unconditional recommendations of industrial and municipal 
owners, in many exclusive features in design, from actual and 
unbiased operating records demonstrating economy of operation, 
as well as trouble-free service, Layne & Bowler offers ample proof 
of surpassing every demand that waterworks engineers make of 
a turbine pump. 

L A Y N E & BOWLER C O R P . 900 San+e Fe Ave., Los Angeles 
WORLD'S LARGEST WATER DEVELOPERS 

\ f \ To Western Projects 

Fast, Time-Saving, Economical 
United A i r Lines operates 3-mile-a-minute multi-
motored Boeing transports to points within a few miles 
of practically al l of the important large-scale Federal 
projects now under way in the West—Coulee D a m , 
Bonneville, Casper, Wyo. , and San Francisco Bay 
bridge projects—to mention a few. I m i n i l inks the 
East and Mid-West with every m a j o r Pac i f ic Coast city. 

We suggest you fill out this coupon and mai l to the 
nearest citv: 

TO UNITED A I R L I N E S . San Francisco. Los Angeles. Portland. 
Seattle. Spokane, Salt Lake, Chicago: 
Please send me your latest schedules Bnd information about travel 
from. to 
Name 
Address _ — 
Air Express: Nationwide service. Phone any office of Air Division, 

Railway Express Agency. Free pick-up and delivery. 

U N I T E D A I R L I N E S 
F L I E S MORE PASSENGERS. MORE P L A N E S . MORE MAIL. 

MORE M I L E S THAN ANY L I N E IN T H E WORLD. 

mi. grading, drain, struc, includ. 2 tr. timber bridges and one double 
10x4-ft. concr. box culvert and cr. grav. surf, course on State Road 
No. 75 betw. Rio Pueblo and Dixon. (4) L E A COUNTY (NRS 237. 
1936)—To Skousen Bros., Albuquerque. $79,084 for 14.489 mi. grad.. 
minor drain, struc. and select matl. surf. betw. Eunice and J a l on 
State Road No. 18. 12-29 

PORTLAND. ORE.—Awards as follow by Oregon State Highway Comm.. 
Public Service Bldg., Portland. Ore., for : (1) U M A T I L L A COUNTY 
(NRS 233-D)—To Newport Const. Co.. Governor Bldg.. Portland. 
$36,571 for 5.58 mi. grade widening, surf, and oil mat. surf. tr. and 
furn. cr. rock in stockpiles on Holdman-Meiner's Ranch Sec. of Pen-
dleton-Cold Springs Highway. (2) COOS COUNTY (NRM 141-F)— 
To It. J . Stuart & Sons, Medford. Ore., $12,150 for 0.34 mi. pav. wid­
ening and resurf. on Golden Ave.-Johnson Ave. Unit, Marshfield Sec. 
of Oregon Coast Highway. (3) DOUGLAS COUNTY (NRH 140-C)— 
To Haskins & Brooks Contr. Co.. L a Center, Wn„ $40,364 for 0.39 mi. 
grad. on Belon Island Sec. of Oregon Coast Highway. (4) DOUGLAS 
COUNTY (NRM 78-C and NRM 78-D)—To R. I . Stuart & Sons. Med­
ford. Ore., $26,914 for 0.61 mi. pavem. widen, and resurf. on Rose-
burg Sec. of Pacific Highway. 12-8 

PORTLAND, ORE.—To Tomlinson-Arkwright Const Co. and J . L . Mc­
Laughlin. Great Falls. Mont.. $77,976. (USING M E T A L P I P E FOR 
C U L V E R T ) to the Bureau of Public Roads. Portland, Ore., for con­
structing or improving the Glacier Natl. Park, Transmountain High­
way, WeBt Side project, NH-1B, 1C9 Portions*, reconst. grading, and 
surfacing located in Glacier Natl. Park. F L A T H E A D COUNTY. 
Montana. 12-22 

PORTLAND, ORE.—Awards of contracts recommended to following by 
Bureau of Public Roads, Portland. Ore.: (1) Y A K I M A COUNTY 
iFHEC-13-P)—To Columbia Power & Investment Co., StevcnBon, Wn.. 
$30,907 (USING CONCRETE P I P E ) for 1.8859 mi. grad. and const, 
bridge on Randle-Yakima Highway, in Snoqualmie Natl. Forest. (2) 
COWLITZ COUNTY ( F H E C 16-A4)— To J . D. Harms. Inc.. 1st Ave. 
S. and Hudson St., Seattle, Wn.. $41,212 (USING M E T A L P I P E ) for 
2.325 mi. reconst. grading on St. Helens Highway, located in Colum­
bia Natl. Forest. 12-24 

PORTLAND, ORE—Awards as follow by the Oregon State Highway 
Dept., Portland, Ore.: (1) COLUMBIA and WASHINGTON COUN­
T I E S (NRS 213-F and NRS 213-G)—To Edlefson & Weygandt Co.. 
Peninsular Ave. and Columbia Blvd.. Portland, $38,153 for 9.2 mi. 
cr. rock or grav. resurf. and furn. 1.000 cu. yd. cr. rock or grav. in 
stockpiles on Trehorn-Buxton Section of Nehalem Secondary Highway. 
(2) L A K E COUNTY (NRH 32-A, NRM 32-B and NRS 241) —To Dunn 
& Baker. Klamath Falls, $86,099 for 1.8 mi. grading; 0.8 mi. cr. rock 
surf.; 8.5 mi. bitum. macadam wear. surf, and furn. 2.200 cu. yd. cr. 
rock in stockpiles on White Rock-Lakeview Section of Fremont High­
way and Fremont Junction Section of Warner Sec. Highway. 12-24 

PORTLAND, ORE.—To Sohmeer, Williams & Gentemann. 3233 N.E . 12th 
Ave., Portland, $49,728 by Bureau of Public Roads, Portland. Ore.. 
for 8.130 mi. surf, on the Pendleton-John Day Proj. NR-33-E1, F l , 
located in the Whitman Natl. Forest, GRANT COUNTY. Oregon. 12-10 

PORTLAND. ORE.—To Jacobsen-Jensen Company. 517 N.E . Stanton St.. 
Portland. Ore., $11,902 to Oregon Stale Highway Comm., Portland. 
Ore., for 0.54 mi. paving and resurf. on 3rd Street, 15th Street, Unit 
of Corvallis Section of Corvallis-Newport Highway. 12-29-

PORTLAND. ORE.—Awards as follows by the Oregon State Highway 
Comm.. Portland. Ore., for: (1) JACKSON COUNTY (NRM 167-A 
and NRM 157-C)—To Jacobsen-Jensen Co.. 617 N . E . Stanton St.. Port­
land. $18,312 for 1.4 mi. pavement resurf. on the north Medford Sec­
tion of Pacific Highway. (2) J O S E P H I N E COUNTY (NRM 131-F)— 
To Jacobsen-Jensen Co., 617 N.E . Stanton S t , Portland, $18,437 for 
0.94 mi. paving widen, and resurf. on Evelyn Ave.-L Street Unit of 
Grants Pass Section of Pacific Highway. 12-29 

PORTLAND. ORE.—To Sam Orino. E . 3104 Boone Ave.. Spokane. Wn.. 
$223,729 by Bureau of Public Roads, Portland, for 3.117 mi. grading 
and const, tunnel on Mt. Rainier Natl. Park E . Side Highway. P E C -
5-D, in Mt. Rainier Natl. Park. P I E R C E COUNTY. Wn. 12-31 

PORTLAND. ORE.—Awards as follow by Oregon State HIghwuy Comm., 
Portland. Ore.: (1) COLUMBIA COUNTY (NRS 213-E)—To A. T. 
Dolan. Tillamook. Ore.. $20,525 (USING ROAD MIX OIL) for 1.91 mi. 
cr. rock or grav. surf, and bitum. macad. wr. surf., etc.. on Pitts-
burg-Veronia Sec. of Nehalem Secondary Highway. (2) JACKSON 
COUNTY (NRM 190-D)—To Mountain States Const. Co.. Eugene. 
Ore.. $9,346 for 1.188 lin. ft . pavement widening and resurf. on South 
Ashland Sec. of Pacific Highway. 12-81 

PORTLAND. ORE.—To Sam Orino. E . 3104 Boone Ave., Spokane. Wn.. 
$60,456 to the Bureau of Public Roads, Portland, Ore., for grading 
the Randle-Yakima Highway. FHEC-13-M2. Q. in the Rainier Natl. 
Forest. L E W I S COUNTY. Wn. 1-2 

S A L T L A K E C I T Y , UTAH—To Lamph. Smith & Stevens. Price. Utah. 
$56,591 to State Road Commission of Utah. Salt Lake City, for concr. 
and bitum. concr. OR natural rock asph. road betw. Provo and South 
City Limits. Proj. NRM 36-C. U T A H COUNTY. Utah. 

S A L T L A K E C I T Y . UTAH—Awards as follow by the State Road Comm. 
of Utah. Salt Lake City. Utah, for 0.635 mi. concr. paving road in 
Manti City. Proj. NRM 29 (1935) and NRH 29 and 91-A (1936) to 
Olof Nelson, Logan. Utah. $34,111. in S A N P E T E COUNTY. (2) 
P I U T E and S E V I E R COUNTIES (NRS 150-B)—To J . W. Whiting. 
Springville. Utah. $8,058 for 2.642 ml. grav. surf, road on State Road 
No. 26. betw. Fish Lake Junction and Loa. 12-14 

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> U I N T A H COUNTY—To Reynolds Ely 
Con. Co., Springville. Utah, $19,730 for 9.371 mi. natural rock asph. 
surf, road betw. Half Way Hollow and Vernal. (2) W E B E R COUN­
T Y — T o F . Both well. Salt Lake City. Utah. $49,049 for 4.043 ml. grav. 
surf, road betw. Beaver Creek-Monte Cristo. (3) U T A H COUNTY— 
To B . D. Palfreyman. Provo. Utah. $93,601 for 5.148 mi. gTav. surf, 
road betw. Birdseye-Thistle. 12-24 

OGDEN, UTAH—Award recommended to Wheeler & England. Moreland. 
Idaho, $92,663 by Bureuu of Public Roads. Ogden. Utah, for 4.313 mi. 
grad. and surf, on W;irm River-Yellowstone Highway in Targhee Natl. 
Forest, FREMONT COUNTY, Idaho. NR 34-A10. 1-6 

A L M I R A . WN.—To Standard Asphalt Paving Co.. 603 Chronicle Bldg.. 
Spokane. Wn., $94,849 by Bureau of Reclamation, Almira. Wn.. for 
const, of highway, street, alley, and parking area surfacing: sidewalks; 
curbs and gutters, catchbasins. and storm sewera, for the Govt. Camp 
at Grand Coulee Dam, Columbia Basin Project, Wn., under Spec. No. 
581. 12-31 

E P H R A T A , WN.—To Ralph Davis, St. John. Wn.. $15,924 to Grant County 
Comm.. Ephrata. Wn.. for 4.91 mi. grading and surf, on Secondary 
Road No. 14. beginning 6Vi mi. northwest of the town of Ephrata and 
running in a westerly direction. 12-21 

OLYMPIA, WN.—Awards as follow by the Director of Highways. Olym-
pia. Wn., for : (1) KING COUNTY (NRM 150-E)—To Northwest 
Const. Co.. 3950 6th N.W.. Seattle, Wn.. $53,687 for 1.6 mi. cone, 
paving unpaved portion betw. exist, pavements and retopping portions 
of exist, pavement with asph. concr. on State Road No. L East Mar­
ginal Way—Paving in City of Seattle. (2) P I E R C E COUNTY (NRH 

When writing to the above advertisers please mention Western Construction Nmvs. 
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171-E)—To JoHeph Warter. Sr.. 631 N . Fife St.. Tacoma. $68,607 for 
1.6 mi. cone, paving on State Road L, Lakeview to Union Ave. 12-20 

OLYMPIA. WN.—Awards as follow by the Director of Highways, Olympia. 
Wn.. for: (1) WHATCOM COUNTY (NRS 191-B)— To Erickson Pav­
ing Co., 1550 N . 34th St.. Seattle, $129,662 for 4.4 mi. paving with 
cone, and retopping portions of existing pavement with asph. cone, 
on State Road 1 (Lake Samish Road B r . ) . (2) K L I C K I T A T COUN­
T Y ( F L P 3)—To United Contr. Co.. Stock Exchange Bldg.. Portland, 
$41,992 for 2.7 mi. surf, with cr. rock stockpiling oil rock and const, 
bitum. mat by (Bit . method) and 3.9 mi. stockpiling oil rock only on 
State Road No. 8. Yakima-Klickitat Co. Line to Reservation Boundary. 
(3) OKANOGAN COUNTY (NRS 196-C)—To Henry Hagman. Cash­
mere. Wn.. $57,954 for 0.8 mi. grad.. surf, with cr. stone and const, a 
reinf. concr. girder bridge 438.5 f t . long on the Methow Valley High­
way, Methow River Bridge and Approaches at Carlton. Wn. (4) 
C L A R K COUNTY (NRS 214-A)—To O. A. Gordon. 1230 N. 46th St., 
Seattle, $20,306 for 1.6 mi. grading and const, timber bridge on 
Washougal River County Road. Washougal-East. 12-20 

PORT ORCHARD. WN.—To J . S. Pederson. Enumclnw. Wn., $3,239 to 
County Comm.. Port Orchard. Wn.. for clearing, grubbing, grading, 
draining and surf, with gravel borrow on 0.615 mi. of Secondary 
Highway known as Wildcat Lake cutoff. 12-20 

O L Y M P I A , WN.—Awards as follow by the Director of Highways, Olym­
pia Wn., for: (1) C L A R K COUNTY (NRM 44-1935)—To United Con­
tracting Co.. Stock Exchange Bldg.. Portland. $11,806 for 0.7 of a mi. 
concr. paving and asph. concr. paving on State Road No. 8 in City 
of Camas. Wn. (2) SKAMANIA COUNTY (112-E and 21)—To Arino 
& Nyberg, Realty Bldg.. Spokane, $199,792 for 2.0 mi. grading on State 
Road No. 8, Cooks East to Underwood West, and Underwood vicinity. 
(3) THURSTON COUNTY (USPW 171-C)—To M. S. Ross. Peyton 
Bldg., Spokane. $182,473 for 1.7 mi. grading and const, channel change 
and timb. bridges on State Rd. No. 1. Olympia to Nisqually. Sec. 2. 1-5 

C H E Y E N N E . WYOMING—Awards as follow by the Stntc Highway Comm.. 
Capitol Bldg.. Cheyenne. Wyo.: (1) WESTON COUNTY (NRH 194-H) 
—To Inland Const. Co.. Omaha. Neb., $38,471 for 3.455 mi. oil tr. by 
road mix method on Moorcroft-Upton road and 7.483 mi. on the Lusk-
Newcastle road. (2) NIOBRARA and GOSHEN COUNTIES (NRH 
150-F)—To R. Spatz. Cheyenne, $34,703 for 17.260 mi. cr. rock surf, 
on the LuBk-Lingle road. (31 S W E E T W A T E R COUNTY (NRH 5)— 
To R. Spatz. Cheyenne. Wyo.. $51,009 for 14.097 mi. oil tr. by road 
mix method on the Rock Springs-Pinedale road. (4) S U B L E T T E 
COUNTY (NRH 140-F. NRM 140-G and F L H P 6B combined)—To M. 
E . Carlson, Denver. $58,958 for 16.461 mi. grad.. drain, and misc. 
work on the Farson-Pinednle road nnd 0.733 mi. of the Pinedale 
streets. (5) NIOBRARA COUNTY (NRH 194-E. N R H 40-R)—To W. 
A. Norris, Inc.. Cheyenne. $81,824 for 17.375 mi. oil tr. by road mix 
method on Lusk-Newcastle road. (6) NATRONA COUNTY (NRH 
31)—To Rognstad & Olsen, Casper. $12,703 for 0.317 mi. landscaping 
on the Casper-Shoshoni road. 12-26 

BRIDGES and CULVERTS 
W O R K C O N T E M P L A T E D 

SPOKANE, WN.—The City of Spokane will hold an election Mar. 12, 1935. 
to vote on $95,000 in bonds to finance construction of a 655-ft. reinf. 
concr. bridge across Spokane River at Boone Ave. Bridge to consist 
of 4 spans, 114'. 106'. 97' and 89' respectively, to have 30-ft. roadway 
with 7V>' sidewalk on each side. West approach will be 126' long. 

12-28 
C A L L F O R B I D S 

PHOENIX, ARIZ.—Bids to 2 p.m., Jan. 15. by Arizona State Highway 
Comm.. Phoenix, for construction of a railroad underpass with grad­
ing, draining, concrete pavement and cutback road mix, extending 
from the town of Casn Grande westerly one mile, in P I N A L COUN­
T Y , on the Casa Grande-Gila Bend Highway. Work involves: 1,050 
cu. yd, drainage excavation. 11.400 cu. yd. struc. excavation. 12.400 
cu. yd. mi. earthwork haul, 1,640 cu. yd. concrete, 189,300 lbs. rein­
forcing steel, 3.624 sq. yd. concrete pnvement. 12-26 

PHOENIX, A R I Z . - B i d s to 10 a.m.. Jan. 15. by Arizona State Highway 
Comm.. Phoenix, for replacing concrete dips with concrete box culverts 
and oil surfaced approach fills at 3 separate bridge sites, one at 2% 
mi. east of Welton. one at 4% mi. east of Welton, and one at 2 mi. 
west of Mohawk on the Phoenix-Yuma Highway, in YUMA COUNTY: 
Work involves: 2,500 cu. yd. drainage excavation, 480 cu. yd. struc­
ture excavation. 12.400 cu. yd. imported borrow, 700 cu, yd. shoulder 
material. 590 cu. yd. 'A* concrete, 64,800 lbs. reinf. steel. 12-26 

MISSOULA. MONTANA—Bids to 10 a.m., Jan. 15, by Bureau of Public 
Roads, Missoula. Mont., for constructing or improving a 3-span bridge 
over the east fork of the Bitterroot-Salmon Highway, FHEC-19-C1. 
located in the Bitterroot Natl. Forest. R A V A L L I COUNTY. Mont. 
Work involves: 300 cu. yd. unclass. excav. (struc.). 94 cu. yd. 'A ' 
concrete, 35 cu. yd. ' B ' concrete, 109 cu. yd. 'D' concrete, 47 cu. yd. 
'S ' concrete, 33,500 lbs. reinf. steel. 116.500 lbs. Btruc. steel. 1.000 lin. 
ft. untr. timber piling. 12-29 

TACOMA. WN.—Bids to 8:30 a.m.. Jan. 14. by County Clerk. Court 
House. Tacoma, Wn.. for constr. of a steel bridge with concr. piers 
over the Marshall River at Eatonville. Est. cost $16,000. 12-21 

B I D S R E C E I V E D 
J U N E A U , ALASKA—Warrnck Construction Co., McDowall Bldg., Seattle, 

Wn., $12,100, low to Bureau of Public Roads, Juneau, Alaska, for 
const, a 60-ft. span on concrete abutments supported by four steel 
girders, to have an 8" reinf. concr. floor and to be 20' in width with 
steel guard rails, over Lemon Creek. 12-17 

PORT A N G E L E S . Wn.—Creech Bros. Contracting Co.. foot of Alder St.. 
Aberdeen. Wn.. $21,299, low to Clallam County Comm.. Court House, 
Port Angeles, Wn., for const, a 220-ft. steel bridge having concr, piers 
and pile trestle approaches, across the Sol Due River. Secondury Proj­
ect No. 4. P.W.A. Docket No. 6115. in C L A L L A M COUNTY, Wn. 12-31 

C O N T R A C T S A W A R D E D 
PHOENIX. ARIZ.—To Wm. Peper. Box 1564. Phoenix. Ariz.. $1,828 by 

Ariz. State Highway Comm., Phoenix, for widening concr. bridge in 
City of Miami on Miami-Globe Highway, Proj. NRM 91-A-1935, G I L A 
COUNTY, Ariz. 12-17 

LOS A N G E L E S . CALIF .—To L . A. Paving Co., 3200 E . Vernon Ave.. 
L . A. (approved by P.W.A.) . $39,247 to Board of Public Works. City 
Hall, L A., for improv. 65th St., from Alameda to Central Ave. 12-21 

P L A C E R V I L L E , CALIF .—To C. R. Fiedler, 2631 30th SL . Sacramento. 
$2,022.45 to the County Board of Supervisors, Placerville, E l Dorado 
County, Calif., for constructing a reinforced concrete bridge across 
New York Ravine, near Salmon Falls in Road District No. 4 and for 
clenring for bridge site, E L DORADO COUNTY. Calif. 12-21 

"We'll Need 
You Again" 

Upon being awarded new 
work many contractors imme­
diately n o t i f y the National 
Hospital Association. Over a 
period of y e a r s they have 
learned that this efficient, ex­
perienced organization is fa­
miliar with their health prob­
lems and that it assures their 
workmen the utmost in med­
ical and hospital care. 

These contractors k n o w , 
from past experience, the high 
standard of service "National" 
affords them for their men 

which explains why they so 
confidently rely on "National" 
to care for their sick and in­
jured employees. 

Regardless of the location of 
your job. National offers you 
this dependable service includ­
ing sanitary supervision of 
camps, regular examination of 
drinking water, innoculations 
and o t h e r preventive safe­
guards. 

"National" protects employ­
ees wherever they may be. 

••c}u FOUNDERS OF T H E F U L L COVERAGE P L A N «<>•• 

National Hospital Association 
400 M O H A W K B U I L D I N G P O R T L A N D , O R E G O N 

In the Gravel Pit 

What explosive is best to break 
up time compacted gravel de­
posits? In the Apache group is 
an item that is made to order 
for this type of work . . . One 
that will reduce pit operation 
costs. 

Investigate APACHE! 

DYNAMITES 
GELATINS 
QUARRY 
AGRICULTURAL 
PERMISSIBLES 

A P A C H E P O W D E R C O M P A N Y 
R. L. DIMMICK 

.1 Offic Works Special Rep. 
Mail and Telegraph Michigan 4121 R. R. Station and Telegraph 

Benson, Arizona So. Hill St., Curtiss, Arizona 
Los Angeles, Calif. 

When writing to the abo»e advertisers please mention Western Coiwtruetion News. 
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S U C C E S S -
ful contractors know what 

to buy or rent 
• The Ingersoll-Rand two stage, air-cooled 
Compressor, either gasoline or oil operated, has 
spelled S U C C E S S to many contractors already. 
Why not also add your name to the list of 
1 0 0 % satisfied users. 

• We wil l rent to you not only one or more 
of these up-to-date machines, but also Jack-
hamers. Paving Breakers, Tampers or any 
other kinds of tools. 

• At all times we are prepared to help you 
work out your air equipment problems. Call , 
write or phone us for any information. 

W E S T E R N M A C H I N E R Y C O . 
760-762 Folsom St. (EXbroolc 4167) Can Francisco 

Warehouses and Branches at 
Sacramento. 1210 S St. Salt Lake City, Third S. and 6th W. 
Los Angeles, 420 L Third St. Phoenix, 303 S. Central Ave. 

Vibratory Placement of Concrete 

The V I B R Q - C A S T Way 
Efficient and Dependable Equipment for Every 

Type of Structure or Product 

Write for Our ISew Four Page Folder 

California Agent—W. L . J E N C K S 
409 Ef. Maryland S i . , f i r • fall 

Electric Tamper & Equipment Co. 
L U D I N G T O N M I C H I G A N 

Western - Made Cast 
Iron Pipe. . ^i

tMr12 

i n c h e s 

P A C I F I C 
STATES 

M W A N E 
C A S T I R O N 

P I P E CO. 
BIRMINGHAM 

ALABAMA 

C A S T IRON 
P I P E CO. 

PROVO. UTAH 
LOS A N G E L E S 

6800 S. Alameda Street 
PORTLAND. ORE. 

606 Spalding Building 
D E N V E R S A L T L A K E C I T Y 

226 Confl Oil Building 149 W. 2nd South Street 

SAN FRANCISCO 
Rialto Building 

SACRAMENTO. CALIF.—Award to R. R. Bishop, Long Beach, $64,014, 
by Calif. Div. of Highways, Sacramento, for const, steel bridge with 
concr. dock across Burns Creek about 46 mi. S. of Monterey, in MON­
T E R E Y CO., Calif. 12-27 

SACRAMENTO. C A L I F . — T o Rocca & Co.. 15 4th St.. San Francisco. 
$6!>,469 to Calif. Div. of Highways. Sacramento, for const, a bridge 
across the North Fork of the Feather River at Tobis, consisting of 
one 290-ft through iteel truss span and 2 35-ft concrete box abut­
ments, in PLUMAS COUNTY, Calif. 12-20 

SACRAMENTO, CALIF .—To Wm. C. Horn Co., 465 Holt Ave.. Pomona, 
$68,813 by Calif. Div. of Highways, Sacramento, for steel beam bridge 
with concr. deck across Kings River VA mi. east of Centervillc, con­
sisting of 1 70' span. 2 63' spans and 2 62' spans, and concr. piers 
and abutments and 1.2 mi. grad. and bitum. tr. cr. grav. or stone 
surf, on roadway approach, in FRESNO COUNTY. Calif. 12-18 

SAN FRANCISCO. C A L I F . — T o Healy Tibbitts Const. Co.. 04 Pine St.. 
San Francisco. $695,175. CONTRACT 15 and $477,447 CONTRACT 
15A—total $1,172,622, by San Francisco-Oakland Bay Bridge, Room 
811, 500 Sansome St.. San Francisco, for constr. a reinf. concr, via­
duct, with grading and paving of the street and all incidental work 
necessary to complete, except wiring and fixtures for the lighting of 
the bridge, the San Francisco viaduct section and approaches of the 
San Francisco-Oakland Bay Bridge. (See Unit Bid Summary.) 0 

BOISE. IDAHO—To Bell & Morgan, Rupert, Idaho. $1,808. to Commis­
sioner of Public Works, Boise, Idaho, for const, a 39-ft. timber bridge 
across Big Lost River on the Idaho Central Highway near Arco in 
B U T T E COUNTY, Idaho. NRH 128-B. 12-31 

RENO. NEVADA - T o Wade H. Wine. Reno. Nev.. $21,750 to Treasury 
Dept., Procurement Div. Pub. Works Branch, Washington, D. C , for 
const, a retaining wall for the U . S. Postofflce at Reno, Nev. 1-4 

PORTLAND. ORE.—To Averill & Philpott. Route 10. Portland, Oregon. 
$21,153 to the Oregon State Highway Comm., Portland, Ore., for 
constructing a 190' plate girder bridge over the Yamhill River on 
Dallas-Coast Second Highway at junction with McMinnville-Tillamook 
Highway about 3 mi. west from Willamina, P O L K COUNTY. NRS 
216-C. 12-8 

PORTLAND. ORE.—To R. H. Jones. Baker. Ore., $5,944 to Oregon State 
Highway Comm.. Portland, Ore., for const, a bridge over Tualatin 
River Overflow on the Tualatin Valley Highway near Gaston, NRH 
240-A in WASHINGTON COUNTY. Oregon. 12-24 

S A L T L A K E C I T Y . UTAH—To Strong & Grant, Springville. Utah. $136,-
743 by the State Road Comm. of Utah. State Capitol, Salt Lake City, 
Utah, for const, three grade separations and approaches at and near 
Springville. in U T A H COUNTY, Utah. Proj. NRM 37-A and NRH 
37-B. a distance of 1.176 mi. 1-5 

C H E Y E N N E . WYOMING—To J . E . Crum. Casper. Wyo., $19,924 by State 
Highway Comm., Cheyenne. Wyo., for constructing two tr. timber 
bridges and 6 reinf. concr. culverts on the Farson-Pinedale road and 
0.733 mi. of the Pinedalc streets in S U B L E T T E COUNTY, Wyo. 12-26 

WATER SUPPLY SYSTEMS 
W O R K C O N T E M P L A T E D 

TORRANCE. CALIF.—The P.W.A. has made a loan and grant of $170,000 
to Torrance, Calif., to finance purchase of privately owned waterworks 
system and for improvements to same, consisting of installation of a 
well and pumping plant, treatment plant and accessories, elevated 
storage tank, booster pumping plant, extensions to distribution system 
and fire hydrunts. services and appurtenances. 12-24 

E M E R Y TOWN. UTAH—The P.W.A. has made a loan and grant of $20.-
000 to Emery Town, Emery County, Utah, for replacement of wood 
stave gravity and distribution lines with cast iron pipe, involving: 
7,577 lin. f t . 2" cast iron pipe, 4.774 lin. ft . 3" cast iron pipe. 6.176 
lin. ft . 4" enst iron pipe, 1.650 lin. f t . 6" cast iron pipe, valves, fire 
plugs and fittings. 12-18 

H E B E R , U T A H - P.W.A. has made a loan and grant of $33,000 to Heber 
City. Wasatch County. Utah, for improv. to waterworks system com­
prising const, of a 47,000-gal. reinf. cone, reservoir and installation 
of approx. 4.H00 ft . of cast iron supply main. 12-18 

OREM, U T A H - T h e P.W.A. has mao a loan and grant of $46,000 to 
Orem. Utah County. Utah, for replacement of 24.050 lin. ft. of wood-
stave supply and distribution lines with cast iron pipe, involving: 
11.350 lin. ft. H" cast iron pipe. 12.700 lin. f t . 12" cast iron pipe, also 
valves and fittings. 12-18 

P R I C E . UTAH—P.W.A. has mnde a loan and grant of $156,000 to Price, 
a municipal corporation. Carbon County, Utah, for replacement of 5 
sections of existing water supply line with sttel and cast Iron pipe. 
Approximate cost of labor and materials is $146,000, of which 30% 
is a grant. 12-18 

C A L L F O R B I D S 
D A L Y C I T Y . CALIF.—Bids to 8 p.m., Jan. 21. by the City Clerk. City 

Hall. Daly City, for guniting floor and walls of water storage reser­
voir. 12-28 

LOS A N G E L E S . CALIF.—Bids to 10 a.m.. Jan. 15. by the Metropolitan 
Water District, 306 W. 3rd St.. Los Angeles, for drilling three 24" 
holes and installing therein such water well casings as is required by 
the District at the Cabazon Shaft of the San Jacinto Tunnel near 
Cabazon, Riverside County, under Spec. No. 86. 1-3 

SAN FRANCISCO, CALIF.—Bids to 3 p.m.. Jan. 24. by the Public Ut i l i ­
ties Comm., Room 287, City Hall, San Francisco, for enlargement of 
the O'Shaughnessy Dam by the construction of an addition to the 
existing dam. for the purpose of increasing the capacity of Hetch 
Hetchy Reservoir. The addition will raise the crest of the dam by 
85.5 f t from elev. 3726.5 to elev. 3812. Construction of a new spill­
way, installation of new outlet control valves and spillway gates, 
clearing of the reservoir arcn betw. the present and future high water 
surface elevations, road and trail construction, and other appurtenances 
and incidental work are included in the required work, under HHWS 
Contract No. 149. 12-22 

C E N T E R F I E L D . UTAH—Bids to 11 a.m.. Jan. 23, by City Clerk. Center-
field, Utah, for trenching and laying 19,400 lin. ft. cast iron pipe. 12-24 

B I D S R E C E I V E D 
LOS A N G E L E S . CALIF.—Petersen Bros., 239 Olive S t . Inglewood. $10,328 

low to District Engineer. Calif. Div. of Highways. State Bldg., Los 
Angeles, for 5.9 mi. water pipeline to be installed on Ramona Blvd. 
and Garvey Ave. betw. Mission Road in Los Angeles and Atlantic 
Blvd. in Monterey Park. LOS A N G E L E S COUNTY, Calif. 12-26 

LOS A N G E L E S . CALIF.—Roscoe Moss, 4360 Worth S t . Los Angeles, only 
bid submitted to U . S. Indian Irrigation District. 751 S. Figueroa St., 
Los Angeles, for drilling, developing and testing one water well, 16" 
in diameter and approximately 75' deep, on the San Carlos Indian 
Reservation. Arizona, F P 199. 12-291 

When writing to the above advertisers please mention Western Construction News. 
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ROSEV1LLE. CALIF.—Western Pipe & Steel Co., 444 Market St., San 
Francisco. $12,700. low to City Clerk, Roseville. Placer County, for 
constructing 1.900 lin. f t . 22" pipeline betw. Rocklin Highway and 
City reservoir, and for repairing 30" pipe at reservoir and construct­
ing a 16" by-pass. 12-21 

C O N T R A C T S A W A R D E D 
B E V E R L Y H I L L S . C A L I F . — T o Roscoe Moss Company. 4360 North St., 

Los Angeles, $0.94 for 24" gravel packed or enveloped 12" diameter 
casing well; $6.70 to install 28" diameter concrete; $300 for developing 
same. $.80 per ft . for tent hole; $.55 deduct for 10 ga. per ft, to the 
City Council, Beverly Hills, for drilling and equipping two gravel en­
velope water wells. 12--1 

LOS A N G E L E S , CALIF .—To Griffith Co.. L . A. Railway Bldg.. Los An­
geles, $1,739,846 on SCHEDULES 20A. 20B, 20C, 21. 22. 23 and 23A 
to the Metropolitan Water District of Southern California. 306 W. 3rd 
St.. Los Angeles, for construction of 12.8 mi. monolithic concrete 
siphons, cut and cover conduit and appurtenant works of the Colorado 
River Aqueduct. Station 10812-65 to 12122-00, under Specification No. 
82. 12-8 

MARCH F I E L D . C A L I F . — T o Frank Beatty, Perris, $390 to Const. Quar­
termaster, March Field, for swabbing and cleaning well No. 3. 12-31 

SAN FRANCISCO. CALIF.—To the Lowrie Paving Co.. Inc.. 1540 16th 
St., San Francisco. $25,895 to Public Utilities Commission. San Fran­
cisco, for laying 6" and 8" cast iron mains in West section of Sunset 
District, under Specifications No. W. D. 68. 1-3 

SAN FRANCISCO. CALIF .—To W. J . Tobin. 3701 Balfour Ave.. Oakland. 
$44,361 by Public Utilities Comm.. San Francisco, for laying 12" and 
16" cast iron feeder mains in Northwest and Southwest section of San 
Francisco, under Spec. No. W. D. 55. 1-3 

SAN FRANCISCO. CALIF.—To the Lowrie Paving Co.. Inc., 1540 16th 
S t . San Francisco, $25,157 to Public Utilities Comm., San F'rancisco, 
for laying 6" cast iron mains in Excelsior District under Spec. No. 
W. D. 69. 1-3 

SAN FRANCISCO. CALIF .—To M. J . Lynch, Barneveld and Oakdale Sts.. 
S. F . . $89,365 SEC. A. and to Sibley Grad. & Teaming Co. Ltd.. 165 
Lander S t , 3. F . . $133,494 SEC. B . by Pub. Utilities Comm., S. F . . 
for const, the University Mound Pipeline completion from Brannan St. 
to Broadway, under Spec. W. D. 65. 12-11 

HOT SPRINGS. MONTANA—To M. F . Kiely. Butte. Mont.. $8,637.22 to 
Town Clerk, Hot Springs, Mont., for const, and improvements to the 
town water plant in Hot Springs, Mont, under P.W.A. Project 7728. 

12-17 
W E L L I N G T O N . UTAH—AwardH as follow by City Clerk. City Hall. Well­

ington, Utah, for improvements to water system: (11 To Mullins & 
Wheeler. 22Vi E . 1st So., Salt Lake City. $10,062 for labor. (2) To 
Pacific States Cast Iron Pipe Co.. Provo. Utah, for furnishing pipe. 
(3) To Salt Lake City Hardware Co.. Salt Lake City. Utah, for hy­
drants. 12-31 

CAMP MURRAY. WN.—Award recommended to Pandrea Sons. 3217 S. 
11th. Tacoma. Wn„ $1,149 to U . S. Property and Disbursing Officer 
for Washington. Rt. 1, Box 143, Tacoma. Wn., for extension of water 
system at Camp Murray, Washington. 1-4 

SEWER CONSTRUCTION 
W O R K C O N T E M P L A T E D 

ANAHEIM, CALIF.—Plans and specifications have been completed by City 
Engineer for repairs to Section 1 of the joint outfall sewer at an 
estimated cost of $50,054, involving repairing the 1st mile south of 
the screening plant at Verano near Talbert Labor on the above 
project is to be done by State Emergency Relief Administration. 12-20 

C A R P I N T E R I A . CALIF.—The P.W.A. has made a grant of $8,000 to the 
Carpinteria Sanitary Dist, Carpinteria. Santa Barbara County, Calif., 
to aid in the installation of 7,600 lin. ft . of sanitary sewer extensions. 
Total est. cost is $29,800. 12-18 

LOS A N G E L E S , CALIF.—No protests were received by Health and Sani­
tation Committee of City Council, City Hall, L . A., and City Engineer 
has been authorized to prepare ordinance of intention for construction 
of a sanitary sewer in "O" St., betw. Wilmington Ave. and Frigate 
Ave., involving: 1,285 cu. yd. trench excavation, 1,096 lin. f t . 8" 
extra strength pipe, 350 lin. ft . 8" std. strength pipe, 24 Y's 8" extra 
strength. 11 Y 's 8" standard strength, 21 manholes ' B ' . 2 flushing 
structures, 3,045 sq. f t 'A ' trench resurfacing, 32G sq. ft . ' C trench 
resurfacing. E s t cost $3,600. 1-3 

LOS A N G E L E S , CALIF.—No protests were received by City Council. L . A., 
and City Engineer has been authorized to prepare final ordinance for 
constr. of sanitary sewer, 791 ft . long, in Durango Ave. near Ntal. 
Blvd., involving: 566 lin. f t 8" cement pipe, extra strength, 225 lin. 
ft. 6" cement pipe, standard strength. 1-3 

LOS A N G E L E S . CALIF.—No protests were received and preparation of 
final ordinance has been authorized by City Council. L . A., for const, 
of a sanitary sewer in "G" St.. betw. Frigate Ave. and Figueroa. Work 
involves: 565 cu. yd. trench excavation, 22.080 sq. ft. "A" resurfacing. 
505 ft. main line sewer, 160 ft . house conn.. 1 flush struc, 1 ' B ' man­
hole. 24 Y ' s . 2 frame and cover sets. 8 % bends. Est. cost $1,600. 12-13 

LOS A N G E L E S . CALIF.—Plans and specifications have been completed by 
L . W. Armstrong. City Storm Drain Engineer, and call for bidB will 
be issued shortly by Board of Public Works, City Hall, Los Angeles, 
for const, a storm drain in right-of-way south of Buchanan St. from 
Ave. 54 to Ave. 53. 12-27 

POMONA, CALIF.-—Plans and specifications have been completed and pro­
tests were heard Jan. 8 by the City Council, City Hall. Pomona, for 
improvements to Huntington Blvd. betw. Orange Grove Ave. and Bur-
dick Drive and betw. Burdick Drive and White Ave. ; and on Burdick 
Drive betw. Huntington Blvd. and White Ave. and the alley betw. 
Hunlington Blvd. and Whto Ave. Work involves: 2,827 lin. f t 8" 
vitrified pipe, 662 lin. ft . 4" vitrified pipe. Wye branches, bends, man­
holes, etc. 1-3 

R I V E R S I D E . CALIF.—Plans completed by W. Stewart Button. Chairman 
of the County Board, and have been forwarded to Sacramento for 
acceptance or rejection, for const, of $19,500 storm drain project for 
Corona and 6 projects for other parts of Riverside County. 1-3 

SANTA B A R B A R A , CALIF.—Public Works Administration has made a 
loan and grant of $8,000 to City of Santa Barbara for extension of 
a sewer. 12-12 

W O R K C O N T E M P L A T E D 
S E A L B E A C H . CALIF.—Plans are being completed by Currie Engineer­

ing Co.. Andreson Bldg., San Bernardino, for construction of a 
proposed $96,000 sewage disposal system to serve Seal Beach and 
the Sunset Beach Sanitary District. Project provides for the ex­
penditure of $52,000 by the City and $44,000 by Sunset Beach. 12-28 

Seven Reasons Why 

Whatever the j o b . 
there is a place where 
lumber pressure-treat­
ed with Reilly Trans­
paren t Penetrating 
Creosote will increase 
the use - life of the 
building or structure. 

lumber pressure-treated with 
Reilly Transparent Penetrat­
ing Creosote is the best lum­
ber for every structural pur­
pose: 1. It is immune to at­
tack by termites and decay. 
2. It retains its structural 
characteristics—is not changed 
in form or color. 3. Is dry— 
not oily. 4. Presents no 
health hazard. 5. Can be 
painted or varnished. 6. Is 
suitable for the most exacting 
uses in any building. 7. It is 
PERMANENT. 

Write for Particulars 

R E I L L Y T A R & C H E M I C A L C O R P O R A T I O N 
Executive Offices: Indianapolis. Indiana 

461 Market Street 455 Central Buildina 
ban Francisco, Calilornia Seattle. Washington 

816 West Fifth Street. Los Angeles. California 

P e r f o r m a n c e P r o v e s 
P o m o n a L e a d e r s h i p 

Some purchasers buy Pomona Pumps be­
cause they have confidence in Pomona's 
recognized superiority—some buy because 
they have studied Pomona's design and con­
struction — but the strongest factor in 
Pomona sales continues to be proof of 
performance. 
Records of service established over a period 
of many years make Pomona Pumps the 
choice of experienced waterworks engineers. 
Because of their fundamentally correct de­
sign, workmanship and materials, Pomona 
Pumps meet the exacting standards of the 
hydraulic industry—withstanding even abnor­
mal working conditions. 
As pioneers in the development of the 
Nation's pumping, Pomona Pumps have had 
to be good. They have had to "have the 
stuff" to be able to hold their position in 
the industry. They have proven their per­
formance, their efficiency, their economy, 
over long periods of operation with the 
lowest maintenance cost. Lastly, they are 
backed up in their work by a complete after-
sales service. 

P O M O N A P U M P C O . 

Distributed by: 

SIMONDS 
M A C H I N E C O . 

816 Folsom St. 
San Francisco, Cali 

53 W. Jackson Blvd. 
Chicago, 111. 

206 E. Commercial St. 
Pomona, Calif. 

P O M O N A 
T U R B I N E P U M P S 
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m 
Over look ing U n i o n Square 

xe S T . F R A N C I S . . c r 0 1 a t y ' 5 A c t w l i e s 

Genuine hospitality Finds its best expression 
at the St. Francis. * You' l l enjoy the excel­
lent cuis ine, superb service and moderate 
rates at San Francisco's most distinguished 
address. * A l l rooms are with bath . . . from 

$ 3 . 5 0 single . . . $ 5 . 0 0 doub le 

W O R L D - F A M O U S D I N I N G R O O M S 
RENOWNED DANCE MUSIC • DELICIOUS CUISINE • POPULAR PRICES 

Mdnigtmcnt : J A M E S H . M c C A B E 

S T . F R A N C I S 

%Dkm you hrinq your family to 

Stop at Heathman Hotels ...where 
every fine hotel comfort is yours 
at a cost as low, if not lower, than 
ordinary accommodations. 

Portland's newest and finest 
hotels.. located in the hub of 
the shopping and recreational 
district,. .are the unquestioned 
choice of experienced travelers. 
HAPRY E. HEATHMAN MANAGER 

THE HEW THE 
H E A T H M A N H E A T H M A N 
IROAOWAY AT SALMON PARK AT SALMON 

H C A T H M A M 
• • H O T E L S • • • 

FARMINGTON. UTAH—The PWA has made a loan and grant of 
$80,000 to Farmington. Davis County, Utah, for construction of a 
sewerage system with Imhoff tank. 12-24 

B I D S R E C E I V E D 
HALFMOON B A Y , CALIF.—Oakland Sewer Const. Co., 9915 Walnut St.. 

Oakland, $38,500 only bid submitted to Secretary of Sanitary Board 
of Half moon Bay Sanitary Dist.. Halfmoon Bay, Calif., for con­
struction of a sanitary sewer system at Halfmoon Bay. 12-8 

C O N T R A C T S A W A R D E D 
LOS A N G E L E S . C A L I F . - To Fred Greenfield Co.. 7310 S. Figueroa St.. 

L . A . , $12,884. by Board of Public Work. L. A., for constructing 
the Harbor Blvd. Sewage Pumping Plant. PWA 5633. Unit 4-A. 12-17 

LOS A N G E L E S . C A L I F . - T . L. W. Odell, 6417 Drexel Ave., LOR Angeles. 
$18,994, to Board of Public Works. L . A., for const, decanters, pump­
ing plant, foundation. Venturi flume, drainage sump and roadway 
at the Terminal Island Sewage Treatment Plant. PWA 5633, Unit 
3-A. 12-17 

OXNARD. C A L I F . — T . J . C. Hickey. 320 S. Palm Ave.. Alhambra. 
$54,526 (subject to P.W.A. approval) by City Council, Oxnard, for 
construction of a sewage treatment plant using Imhoff tank type. 12-14 

S E A T T L E , WASH.—To Felix Arcorace Co., 8423 48th Ave., South, 
Seattle. Wash., $94,336 ( C L A Y P I P E & MACHINE BANDED WOOD-

S T A V E P I P E ) by Board of Public Works. Seattle. Wash., for const, the 
Seward Park Trunk Sewer, subsewer, lateral and branch sewers, 
pumping plants and submerged storm water overflows in City of 
Seattle. (See Unit Bid Summary.) 12-17 

RIVER and HARBOR WORK 
W O R K C O N T E M P L A T E D 

LOS A N G E L E S . CAUF.—The Engineering Dept., Venice. City Hall. 
Venice. Calif., is preparing plans for widening of the Venice Beach 
from Lick Pier southward to Del Rey and const, parking space. 
An allocation of approx. $500,000 for the project will be asked from 
the $24,000,000 sta. relief bond issue passed in November elections. 1-3 

OAKLAND, CALIF.—Plans and specifications have been completed and 
call for bids will be issued in about 30 days to be opened about 
two weeks later by the Port of Oakland, foot of 14th St., Oakland, 
for construction of a reinforced concrete wharf to be 304 f t . long, 
112 f t . wide with creosoted apron; area at rear of wharf is to be 
filled in and surfaced with oil macadam. Work involves the fol­
lowing approximate quantity. 3,500 cu. yd. concrete and other 
items. Estimated cost $160,000. 1-3 

REDONDO B E A C H , CALIF .—The City of Redondo Beach will ask 
S.E.R.A. to accept the project known as The Salt Lake development 
which calls for construction of a canal from the ocean at 7th St. 
through to the inland sea, also dredging of the Salt Lake and a 
breakwater extending along the north side of the channel entrance. 
Approximate lengths of the canal, Vi mile. 1-3 

S E A L B E A C H , CALIF.—The P.W.A. has made a loan and grant of 
$82,000 to Seal Beach, Orange County, Calif., for const, of 1400 
lin. ft . riprap breakwater betw. Neptune & Electric Ave., Seal 
Beach. 12-18 

V E N T U R A . CALIF.—Dept. of Public Works. State of Calif., has asked 
War Department permit to construct about 2,000 ft . of seawall and 
10 groins, each about 70 ft. long, on the shore of the Pacific Ocean 
between Punta Gorda and Rincon Point in Ventura County, Calif. 

12-18 
C A L L F O R B I D S 

SAN FRANCISCO, CALIF.—Bids to 9 a.m., January 19th, by the Board 
of State Harbor Commissioners, Ferry Building. San Francisco, for 
laying asphaltic pavement on Pier 42, San Francisco. Work in­
volves the following approximate quantities: 450 tons Topcka wear­
ing surface, 150 tons bituminous base. 1-3 

PORTLAND, ORE.—Bids to 3 p.m., Jan. 24th, by U. S. Engineer Office, 
Customhouse, Portland. Oregon, for reconstruction and repair to the 
outer 4700 lin. ft . link of the Columbia River south jetty. Work 
consists of raising the jetty, 26 f t . from its present level and in­
volves: 700.000 tons rock. Estimated cost $1,500,000. 12-24 

G A L V E S T O N , TEXAS.—Bids to Jan. 14th by the U . S. Engineer Office, 
Galveston, Texas, for dredging 1,510,000 cu. yd. from the Houston 
Ship Channel, Texas, under Cir. No. 126. 12-24 

B I D S R E C E I V E D 
OAKLAND. CALIF .—Ben C. Gerwick, Inc., 112 Market St.. San Fran­

cisco, $239,017, low bid to U . S. Coast Guard Headquarters, Wash­
ington. D. C , for construction of a steel sheet pile bulkhead approxi­
mately 1528 f t . long, anchorages, and bollard piles and accessories 
at the U . S. Coast Guard Base Eleven. Govt. Island, Oakland. 12-13 

PORTLAND. ORE.—O. K. Tittle. Tillamook. Oregon, $1190, low to U . S. 
Engineer Office. Portland, Ore., for excavating approximately 8500 
cu. yd. material for a channel at the mouth of Kilchis River, Ti l la ­
mook Bay. Oregon, under Cir. No. 344. 12-20 

C O N T R A C T S A W A R D E D 
LOS A N G E L E S . C A L I F . — T o Standard Dredging Co.. Central Bldg.. Los 

Angeles, $879,255 to U . S. Engineer Office, L . A . , for dredging and 
excavating in Newport Bay and entrance. 12-22 

MARTINEZ, , CALIF.—Award recommended (subject to P.W.A. approval) 
to Duncanson & Harrelson, de Young Bldg., San Francisco, $48,742 
(net) by City Clerk. City Hall, Martinez, for construction of a 
Yacht Harbor at Martinez. 12-15 

RICHMOND. C A L I F . — T o Edwin Anderson. 998 Gilman Ave.. S. F . . 
$6883 by City Clerk, Richmond, for gunite of piles on Wharf No. 1 
in Richmond Outer Harbor. 12-11 

SAN DIEGO. C A L I F . — T o Hull. Smaley & Ramage. Box 815. Wilming­
ton, $1985 to 11th Naval District, San Diego, for relaying moorings. 
' A " , ' B " and "C" at Los Angeles Harbor, San Pedro, under Spec. 
No. 7853. 12-26 

STOCKTON. CALIF.—Award recommended (sub. lo P.W.A. approval) to 
G. H . Dodd. 1738 W. Rose St.. Stockton. $76,832. by Stockton Port 
Dist.. City Hall, Stockton, for const. Warehouses " B " , " J " and " K " 
located at Deep Draft Terminal. 12-29 

Irrigation and Reclamation 
W O R K C O N T E M P L A T E D 

PHOENIX. ARIZ.—The Verde Irrigation and Power Distribution may 
seek an $8,000,000,000 P.W.A. loan to replace the $19,000,000 allot­
ment which was rescinded Oct. 15th. 1-3 

When writing to the above advertisers please mention Western Construction News. 
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MISSOULA. MONTANA—The P.W.A. has made an allotment of $18,000 
to the Frenchtown Irrigation District, near Missoula, Mont., to be 
used in financing construction of a canal system for the irrigation 
of approximately 7,500 acres. Allotment is to be repaid by water 
users under the Provisions of the Reclamation Act. 12-20 

S I E R R A COUNTY. NEW MEXICO—Allotment of $100,000 additional for 
the Caballo Dam on the Rio Grande in New Mexico to make pro­
vision for raising the dam at a later date to make possible the de­
velopment of power at the Elephant Butte Dam which iB above the 
Caballo Dam. The Caballo low dam is being built with P.W.A. 
funds allotted to the Intl. Boundary Comm., U. S. and Mexico, for 
rectification of the Rio Grande in E l Paso and Hudspeth Counties, 
Texas, and the dam and reservoir in Sierra County, New Mexico. Est i­
mated low dam cost approximately $1,500,000 and the high dam ap­
proximately $1,000,000 more. The allotment announced today is for 
foundations making it possible to increase the height of the dam in 
the future Is so desired. The low dam will provide a reservoir stor­
age of 100.000 ac. f t . and the high dam 350.000 ac. f t The Elephant 
Butte Dam is now utilized for irrigation, but if at a later date it 
is decided to develop power at Elephant Butte it will be necessary 
to build a higher dam at Caballo. In this event the Caballo reser­
voir will Bupply the water for irrigation and the Elephant Butte 
reservoir, the water for power. 

C A L L F O R B I D S 
ONTARIO. ORE.—Bids to 10 a.m., Jan. 15th, by Bureau of Reclamation. 

Ontario, Ore., for const, earthwork and struc. North Canal. Laterals, 
Mitchell Butte Div., Owyhee Proj., Oregon-Idaho, under Spec. No. 
644-D, inv.: 51.300 cu. yd. exev. and laterals (all class). 2,500 cu. 
yd. excav. for structures, 1,500 sta. cu. yd. overhaul, 1,500 cu. yd. 
backfill, 780 cu. yd. concrete in struc, 950 sq. yd. dry rock paving, 
49.000 lb. reinforcement bars (place), 878 lin. f t . 15" to 36" diam. 
concr. pipe (lay), 6,600 lb. gates and gate hoists (install). 1.0 M. 
ft . BM timb. in struc. (erect). Work located near Dunaway. 
Oregon. 12-24 

HYRUM, UTAH—Bids to 10 a.m.. January 21st. by the Bureau of Recla­
mation, Hyrum, Utah, for construction of a pumping plant, structures, 
and canal lining on the Hyrum-Menden, Hyrum Feeder, and Wells-
ville Canuls, Hyrum Project, Utah, under Specification No. 606. 
Work is located near Hyrum and Wellsville, Utah, and involves in 
the main: 15,750 cu. yd. excavation, all classes, 2,200 sq. yd. trim­
ming canal section for concrete lining, 3,600 cu. yd. backfill, 1,070 
cu. y«L concrete, 20 sq. yd. dry-rock paving, 100,000 lb. reinforcement 
bars (place), 300 lin. f t . 8" diam. clay sewer pipe drain (construct), 
4,500 lb. gates and misc. metal work (inst.), L . S. install windows, 
doors, structural steel, built-up asphalt-saturated felt roofing, and 
pumping machinery in pumping plant, L . S. erect plate-steel pen­
stock, wasteway and discharge pipes. Spec. No. 606. 12-29 

B I D S R E C E I V E D 
MODESTO, CALIF.—Pacific Construction Co.. 334 Stockton St.. San 

Francisco $.90 per cu. yd., only bid submitted to Modesto Irrigation 
District, 823 11th St., Modesto, for making a rock cut along the 
Main Canal of the Modesto Irrigation District, involving 8600 cu. yd. 
rock excavation. 12-18 

C O N T R A C T S A W A R D E D 
F A I R F I E L D . MONTANA—To Tomlinson, Arkwright Const. Co.. Great 

Falls, Montana, $44,847, by Bureau of Reclamation, Fairfield, Mont., 
for const, of earthwork and struc Mill Coulee Canal, Sta. 326 to 
564 and laterals and sub-laterals. Greenfields Division, Sun River 
Project, Montana, under Spec. No. 696. 12-17 

ONTARIO. ORE.—Awards as follow by the Bureau of Reclamation, 
Ontario, re., for const, the Malheur River and Dead Ox Siphons, 
North Canal, Dead Ox Flat Div., Owyhee Project, Oregon-Idaho, 
under Spec. No. 698: Sched. 1—To Parker Schram Co., Couch Bldg., 
Portland, $64,764 for exc, etc.. Malheur River Siphon. Sched. 2— 
To Consolidated Steel Corp.. Ltd.. 65 E . Slauson Ave., L . A., $522,457, 
for Malheur R. siphon, Plate st. pipe. Sched. 8—To J . A. Tcrteling 
& Sons. 2223 Foirview Ave., Boise, $6,051, Dead Ox S. Sched. 9— 
To Consolidated St. Pipe Co., L . A., $13,600, Dead Ox Siph. Steel Pipe. 
(See Unit Bid Summary.) 12-81 

TUNNEL CONSTRUCTION 
W O R K C O N T E M P L A T E D 

ORDWAY, COLORADO—The R.F.C. has made a loan of $875,000 to the 
Twin Lakes Reservoir and Canal Co., c/o O. R. Smith, Consulting 
Engineer, Ordway, Colo., to finance construction of a second tunnel 
near Leadville, Colo., to be 2 mi. long, 6 or 7 f t . in diameter, and 
concrete lined. Above loan will also finance construction of a diversion 
dam on the Roaring Fork River and two miles of open ditches to 
connect two tunnels. 12-27 

C A L L F O R B I D S 
D E N V E R , COLORADO—Bids to 10 a.m.. Jan. 16th, by Bd. of Water 

Comm., City-County Bldg., Denver, Colo., for enlarging and lining 
the Moffatt Tunnel, intake shaft and wye, const, intake works at 
West Portal and the outlet works at East Portal in G I L P I N AND 
GRAND COUNTIES. Colo., involving: 37.000 cu. yd. concrete lining. 
860 cu. yd. concr. (intake und outlet works), 7.000,000 lb. reinforcing 
steel. 105,000 lb. weld, steel plate lining, 12,000 cu. yd. excavation 
enlarge tunn.), 5,300 cu. yd. exc. (intake and outlet struc.) 

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.—Awards as follow by Metropolitan Water Dis­

trict of So. Calif., 306 W. 3rd St.. L . A., for construction of Monrovia 
No. 1, No. 2 and No. 3 tunnels, and Pasadena tunnel and appurtenant 
works, under Spec. No. 77. LOS A N G E L E S COUNTY. Sched. 1—To 
West Const. Co., 615 Richfield Bldg., L . A., $528,100 for Monrovia Nos. 
1 and 2 tunnels and appurtenant works, lengths of tunnelB 7865 
and 940 ft . Sched. 2—To West Const. Co., 616 Richfield Bldg., L . A . . 
$1,782,400 for Monrovia tunnel No. 3 and appurtenant works; 32,114 
f t . long. Sched. 3—To L E . Dixon, Bent. Bros.. Johnson. Inc., 609 
S. Grand Ave . Los Angeles. $621,180 for const, of Pasadena tunnel 
and appurtenant works. (See Unit Bid Summary.) 12-24 

SAN FRANCISCO, CALIF .—To Kemper Const. Co.. Ltd., 3701 S. Over­
land Ave., Los Angeles. $77,860. by Public Utilities Comm.. San 
Francisco, for constructing Tunnel No. I B , Lower Cherry Aqueduct, 
to be 2910 ft. long, under Spec. H. H. W. S. 151. 1-3 

Camp operated by Thrclkeld 
Commisnary, Inc., {or The 
Walsh Construction Company 

Metropolitan Aqueduct 
Job at Whipple Mt. 
Threlkeld offers complete facilities for 
furnishing the most modern and up to 
date construction camps — complete 
units include bunk quarters, mess hall, 
recreation hall, bath and toilet facili­
ties. Write for particulars. 

T H R E L K E L D COMMISSARIES 
720 Matson Bldg. Phone DOuglas 0330. San Francisco, Calif . 

LOS ANGELES OFFICE: 
720 N. Spring St. Tel. Michigan 0856. Los Angeles, Calif. 
This company also has offices in Portland, Sacramento, Oqden, 

Pueblo, Tucson, El Paso and Houston 

JJ A X C O 
THE SYMBOL OF QUALITY. SERVICE AND PERMANENCE 

Exhaustive Investigation Proves 

TERMITES 
Will Attack Any Untreated Domestic Timber 

INSURE YOUR BUILDING AGAINST THIS 
H A Z A R D A S Y O U W O U L D AGAINST FIRE 

Vse 

B A X C O 
C R E O S O T E D P R O D U C T S 

J . H. BAXTER & C O . 
San Francisco Office 

333 Montgomery Street 
Los Angeles Office 

601 West 5th Street 

When writing to the above advertisers please mention Western Construction News. 
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FLOOD CONTROL WORK 
W O R K C O N T E M P L A T E D 

LOS A N G E L E S , CALIF.—Plans and specifications are being completed 
by S. M. Fisher, County Flood Control Engineer. 205 S. Broadway. 
Los Angeles, for construction of a concrete conduit in Little Dalton. 
Wash. Estimated cost of work is $83,000. 12-28 

LOS A N G E L E S , C A L I F . — C a l l for bids will be issued shortly by County 
Board of Supervisors, Hall of Records. Los Angeles, for construction 
of a concrete conduit in Balloona Creek on Venice Boulevard, between 
Redondo Blvd. and Cochran Ave., Los Angeles, east of Culver City. 
Estimated cost $100,000. 12-28 

V E N T U R A . CALIF.—Special election will be held Feb. 5th (tentative 
date) by City of Ventura to vote $1,150,000 in bonds to finance con­
struction of the Hoffman Dam on Coyote Creek. The structure will 
be 87 f t . in height with a reservoir capacity of 9800 acre feet, so 
constructed that it may be raised to 130 f t . in height with a capacity 
of 42.000 acre ft . J . B . Lippincott is Consulting Engr. 1-2 

D E N V E R , COLORADO—Plans and specifications have been completed by 
A. K. Vickrey, City Engineer, Denver, Colorado, and protests will 
be heard at 11 a.m., Feb. 6th, by Manager of Improvements and 
Parks, 79 City-County Bldg., Denver, Colo., for construction of the 
Cherry Creek Retarding Dam to- be located near Sullivan, Colo.. 
£ mi. southeast of Denver. Estimated cost $734,000. 12-27 

( A L L F O R B I D S 
LOS A N G E L E S , CALIF.—Bids to 2 p.m., Jan. 14th, by County Board of 

Supervisors, Los Angeles, for construction of 6800 feet single pile 
and wire revetment on east and west banks of San Gabriel River. 
Beverly Blvd., to 5700 ft . upstream. 1-5 

LOS A N G E L E S , CALIF.—Bids to 2 p.m., Jan. 14th, by County Board of 
Supervisors, Los Angeles, for pile nnd wire revetment on San Jose 
Creek, 2600 ft . upstream and 2000 ft . downstream from Mission Mill 
road, involving: 2,160 cu. yd. channel excavation, 3.880 lin. ft . 
single pile and wire revetment. 1-6 

B I D S R E C E I V E D 
NOGALES, ARIZ.—Harry J . Kams submitted low bid of $21,424 to 

International Boundary Comm.. 1st Natl. Bank Bldg., E l Paso, Texas, 
for construction of Unit No. 2. Nogales Flood Control Project. 12-21 

LOS A N G E L E S . C A L I F . — J . L . McClain, 5850 Brynhurst Ave.. Los An­
geles. $57,073 and $56,015 A L T . , low to County Board of Supervisors. 
Hall of Records. Los Angeles, for -construction of a debris basin in 
Brand Canyon. Glendale. 

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 Sharp & Fellows Constr. Co., 533 Central 

Bldg., L . A. . $3,658 by County Bd. of Superv.. L. A., for const, of 
pile and wire revetment on upper Los Angeles River in vicinity of 
Barham Blvd. and Buetia Vista Ave. 12-19 

LOS A N G E L E S . CALIF .—To B. L . Rhea. 4315 E . 15th St.. Long Beach, 
$2295 to County Board of Supervisors. Los Angeles, for construction 

of pile and wire revetment on San Gabriel River, from Firestone Blvd.. 
upstream. 12-19 

LOS A N G E L E S . CALIF .—To B. L . Rhea. 4315 E . 15th St.. Long Beach. 
$1,396.50 to County Board of Supervisors, Los Angeles, for construction 
of 1300 ft . pile and wire revetment on north bank of Rio Hondo above 
Foster Bridge Blvd. 1-5 

LOS A N G E L E S . CALIF .—To Oscar Oberg, 150 N. Vista. Los Angeles, 
$18,812 to County Board of Supervisors, Los Angeles, for construction 
of pile and wire revetments on L . A. River from Victory Blvd.. 
downstream. 1-5 

LOS A N G E L E S . CALIF .—To Shannahan Bros.. 6181 Eastern Ave., Los 
Angeles, $87,915, to County Board of Supervisors, Hall of Records, 
Los Angeles, for construction of Unit No. 8, San Gabriel River Outlet, 
Alamitos Bay. (See Unit Summary.) 1-5 

SAN J O S E , CALIF.—Contract officially awarded as follows (with P.W.A. 
approval) by Santa Clara Valley Water Conservation Dist . 62 Grant 
Bldg.. San Jose, Calif. (1) To F . O. Bohnett. Campbell. Calif., and 
D. McDonald. 204 23rd St., Sacramento. $372,020 for const, the 
Almaden Dam. to be 476 ft . long, 105 ft . high, enrthfill concr. facing; 
the Calero Dam, to be 850 ft . long, 90 f t . high; Calero Auxiliary 
Dam, to be 550 f t . long, 36 f t high ; and the Calero Conduit, to be 
4 mi. long, under Contract 2. (2) To F . O. Bohnett. Campbell & 
D. McDonald, Sacramento, $174,670 for const the Stevens Creek Dam. 
to be 100 f t . long, 120 f t high, earthfill. concrete facings. (See Unit 
Bid Summary.) 12-27 

V E N T U R A . CALIF .—To Moorpark Cement Pipe & Const. Co., Moorpark. 
by County Bd. of Supervisors, Court House. Ventura, for construction 
of Bradley Road Debris check dam. Bids received on: 65 cu. yd. 
" A " concrete. $20.00 ; 4.000 lb. reinforcing steel, $.045. 12-24 

V E N T U R A , C A L I F . — T o C. F . Robbins and J . P. Immel. P.O. Box 902. 
Ventura, $3.12 per ft . to County Superv.. Ventura, for const. 1800 
lin. f t all steel kellner jetty ( A L T . B I D ) . 12-10 

MACHINERY and SUPPLIES 
C A L L F O R B I D S 

LOS A N G E L E S . CALIF.—Bids to 2 p.m., Jan. 15th by D. P . Nicklin. 
Purch. Agent, Dept Water & Power, 207 So. Broadway, L A., for 
furnishing one USED mine hoist with drum cable capacity of not 
less than 1000 ft . of 1-in. cable, nnd one same with drum cable 
capacity of not less than 400 ft . of 1-in. cable; to be complete with 
motor, control equipment, etc. Specifications No. 1579. 12-28 

MANHATTAN B E A C H . CALIF.—Bids to 8 p.m.. Jan. 17th. by City Clerk. 
City Hall. Manhattan Beach, for furnishing FOB trenchside 3300 f t . 8". 
Class 150, Bell and Spigot cast iron water pipe in nominal laying 
lengths of 12. 14. 16 or 18 f t (16 f t preferred.) 1-3 

MARE ISLAND. CALIF.—Specifications have been completed and call for 
bids will be issued shortly by the Bureau of Yards and Docks. Navy 
Dept. Wash.. D. O. for two 20-ton locomotive cranes for the Navy 
Yard, Mare Island, under Spec. No. 7857. 1-5 

SAN FRANCISCO, CALIF.—Bids to 10 a.m., Jan. 23rd, by Signal Officer, 
Headquarters 9th Corps Area. Presidio of San Francisco, San Fran­
cisco, Calif., for furn. 1 ea. 250-watt radio transmitter, frequency 
to range from 1500 to 15.000 kca.. 200 to 20 meters wavelength— 
power source, 110-volts, 60 cycle, single phase, alternating current 1-5 

D E N V E R , COLO.—Bids to 2 p.m.. Jan. 28th. by the Bureau of Reclama­
tion. Denver, Colo., for furnishing the following under Spec. No. 
648-D: 12—16, 2" x 14' bulkhead gates for turbine draft tubes, with 
lifting hooks, rollers, storage brackets, seals, and shoes; 1 11' 4" 
x 14' bulkhead gate for turbine draft tubes, with lifting hooks, 
rollers, storage brackets, seals, and shoes. Above are for installation 
in the Boulder Power Plant, Boulder Canyon Project, Arizona-
Californin-Ncvada. Delivery FOB cars at factory shipping point or 
Boulder City, Nevada. 

LOS A N G E L E S . CALIF .—To California, Monolith. Riverside and South­
western Portland Cement Cos.. care of Louis Carmon, 1120 Bartlett 
Bldg.. Los Angeles, $7,000,000 ($1.40 bbl.) to Metropolitan Water 
District, Los Angeles, for furnishing 5,000,000 bbl. of Portland ce­
ment, under Spec. No. 79. 12-8 

LOS A N G E L E S , CALIF .—To Western Pipe & Steel Co., 5717 Santa Fe 
Ave., LOB Angeles, $6,765 to S. A. Joseph. Purch. Agent, Metrop. 
Water Dis t . L . A. for 22" I . D. fabricated pipe, under Bid No. 30438. 
FOB cars, manufacturers' plant. 12-14 

LOS A N G E L E S , CALIF .—To Western Pipe & Steel. 5717 Santa Fe. L . A., 
$13,600 to D. P. Nicklin, purch. agent. Dept. Water & Power. L . A., 
for 20.000 ft . 18" welded steel ventilating pipe under Spec. No. 1564. 

12-19 
LOS A N G E L E S . C A L I F . — T o Reliable Iron Foundry. 1583 Fishburn. Los 

Angeles, $11,200 to D. P . Nicklin. purch. agent, Dept. Water & Power, 
Los Angeles, for furnishing cast iron fittings for period of six months, 
under Spec. No. 1540. 12-19 

LOS A N G E L E S , CALIF .—To Pittsburgh Equitable Meter Co.. 1918 E . 
7th St.. L . A. . $10.50 each to D. P. Nicklin, purch. agent. Dept. 
Water & Power, L . A., for furnishing 500 %" x 1" positive displace­
ment type water meters, FOB 410 Ducommun S t . Los Angeles, 
under Spec. No. 1562. 12-19 

LOS A N G E L E S . CALIF .—To Keenan Pipe & Supply, 825 Maple, Los 
Angeles. $9,492. to D. P. Micklin, purch. agent, Dept. Water & 
Power, L . A., for copper service connection tubing under Spec. No. 
1559. FOB 410 Ducommun St., Los Angeles. 12-19 

LOS A N G E L E S . CALIF .—To National Tank & Mfg. Co.. 8201 Santa Fe 
Ave.. Los Angeles. $1430, to U . S. Forest Supervisor. 761 South 
Figueroa S t . Los Angeles, for 22 galvanized corrugated steel tanks, 
8-ft. diameter. 5-ft 5 in. 12-19 

LOS A N G E L E S . CALIF .—To American Pipe & Steel Co., $1800, to D. P. 
Nicklin, Purch. Agent. Dept. Water & Power, L A. , for one steel 
water tank under Bid No. 4185. 12-21 

LOS A N G E L E S . C A L I F . — T o Southwestern Portland Cement Co., 727 W. 
7th St.. Los Angeles, $2.21 per bbl. to H. E . Russell, County Purch. 
Agent, Los Angeles, for 2000 bbl. gray Portland cement, under Spec. 
No. 8447. 12-21 

LYNWOOD. CALIF .—To American Cast Iron Pipe Co.. 412 W. 6th S t , 
Los Angeles. $8,756, by City Clerk, City Hail, Lynwood. Calif., for 
cast iron water pipe under Spec. No. WWP421. 12-21 

OAKLAND. CALIF .—To Byron Jackson Co., 6th and Carlton St., Ber­
keley. $4,010.17 to East Bay Municipal Utility District, Oakland, 
for furnishing 3 vertical shaft turbine pumps, 400 gal. per min., 
under L . S. 133. 

OCEANSIDE, CALIF.—Awards as follow by City Council, City Hall, 
Oceanside. for furnishing wnter pipe: ( I t To U . S. Pipe & Foundry 
Co., 417 S. Hill St., Los Angeles, who bid $3,268. (2) To Rensselaer 
Valve Co., Subway Terminal Bldg., Los Angeles, $72.80 for 26" and 
24" gate valves. 12-7 

P O R T E R V I L L E , CALIF.—Awards as follow by the City Clerk, City Hall, 
Porterville: (1) To U . S. Pipe & Foundry Co., Monadnock Bldg., 
S. F . , $7,544.32 for furn. 4 to 10" cast iron pipe and fittings. (2) To 
Rensselaer Valve Co., 65 New Montgomery St., S. F . , $647.44 for 
valves. (3) To Grinnell Co. of the Pacific, 5th and Brannan Sts.. 
S. F . , $425.70 for hemp and iead. 12-14 

RED B L U F F , CALIF .—To Montague Pipe & Steel Co., 1990 3rd Street, 
San Francisco, $4,860 (Del. on job) to City Clerk, City Hall. Red 
Bluff, for furnishing 6000 ft . 12-in. steel pipe for City Water 
Works. 12-7 

SAN DIEGO, CALIF.—Awards recommended as follows by H. J . Schaper. 
Ass't City Purch. Agent. San Diego, for furnishing pipe, etc. (1) To 
U . S. Pipe & Foundry Co., 417 S. Hil l S t , L . A., cast iron pipe. 
$11,550. (2) To American Concrete & Steel Pipe Co.. 4635 Fire­
stone Blvd.. South Gate, reinf. cone. pipe. $26,951. (8) To Standard 
Iron Works and Barth Foundry, pipe fittings. $1,930. 12-28 

SAN FRANCISCO. C A L I F . — T o Vernon Foundry. Inc., 280 San Bruno 
Ave., San Francisco, (Factory, Hollydale. Calif.) $16,875. 1o Pur­
chaser of Supplies, San Francisco, for furnishing cast irun specials 
(under P.W.A. provisions). Bid No. 1261, for City of San Francisco. 

12-19 
SAN FRANCISCO. CALIF .—To Chapman Valve Mfg. Co.. 508 4th St.. 

San Francisco. $72,095 to Purchaser of Supplies. San Francisco, for 
furnishing 30", 36", 42" and 48" gate valves, under Bid No. 1284. 

12-27 
SAN FRANCISCO. CALIF .—To Waterworks Supply Co., 501 Howard St.. 

San Francisco. $2472, by Purchaser of Supplies, City Hall. San Fran­
cisco, for furnishing one Venturi meter (PWA provisions). 12-28 

SAN FRANCISCO. C A L I F . — T o Pelton Water Wheel Co., 2929 19th 
Street, San Francisco, $6,725, to Purchaser of Supplies, San Fran­
cisco, for furnishing to the City and County of San Francisco, one 
66" Butterfly vnlve under PWA Provisions, under Bid No. 1297. 12-28 

D E N V E R . COLO.—To Babcock & Wilcox. Boulder City, Nev., $38,600, 
to Bureau of Reclamation. Denver. Colo., for furnishing one station 
service penstock for installation at the Boulder Power Plant, Boulder 
Canyon Project, Arizona-California-Nevada, under Spec. No, 633-D. 

12-10 
DENVER. COLO.—To McCintic-Marshall Corp.. Bethlehem, Pa., $29,319. 

by Bureau of Reclamation, Denver, Colo., for furnishing 4 structural 
steel bridge spans for intake towers at Boulder Dam, under Spec. 
634-D. 12-24 

HOT SPRINGS. MONTANA.—Awards as follow by the Town Clerk. Hot 
Springs. Montana, for furnishing the following: (1) To Pacific 
States Cast Iron Pipe Co.. Portland. Oregon. $17,531, for furnishing 
cast iron pipe. (2) To Monarch Pipe & Creocoting Co., Tacoma, 
Wn.. $3,979.75. for furn. woodstave pipe. (3) To Pittsburgh Des 
Moines Steel Co., Des Moines, Iowa, $3,745, for steel water storage 
tank. 12-17 

C E N T E R F I E L D , UTAH—To Pacific States Cast Iron Pipe Co., Provo, 
Utah. 16,193, by City Clerk, Centerfield, Utah, for furnishing 19,392 
lin. ft . 6" cast iron pipe and valves and fittings. 12-24 

P U L L M A N , WASH.- Awards as follow (subject to the P.W.A. approval) 
by the Board of Regents of the State College of Washington at the 
Davenport Hotel. Spokane. Wash., for furnishing and installing 
mechanical equipment for the Power Plant on the Campus of the 
State College of Washington at Pullman, Wash.: (1) To C. C. 
Moore & Co.. Smith Tower. Seattle. Wash.. $118,128. for furn. and 
installing mechanical equipment. (2) To Allis-Chalmers Co., Smith 
Tower. Seattle. Wash.. $1,281, for furnishing transformers and 
motors. 1,2 
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P a c i f i c P i p e C o m p a n y 
P I P E - V A L V E S - F I T T I N G S 

RECONDITIONED AND NEW 
Users of Pacific Reconditioned Pipe find it economical and dependable. 
Lines Furnished and Installed Complete Either on Purchase or Rental Basis. 

207 FOLSOM STREET 
W RITE FOR PRICES 

SAN FRANCISCO 

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 

TROJAN POWDER COMPANY 
Y E O N B U I L D I N G , 126 W. T H I R D S T . , R O O M 516 620 M A R K E T S T R E E T 

PORTLAND, OREGON LOS ANGELES, CALIF. SAN FRANCISCO, CALIF. 

mm 

TYPE A 
For flat slabs, beams 

Girders, Wt. 35 lbs. $150.00 

M U N S E L L C O N C R E T E V I B R A T O R S 
TEANECK, N. J . 

TYPE B TYPE C TYPE D 
For rigid attachment to forms Thin blade for walls, columns, piling For internal application in 

concrete. Wt. 40 lbs., $155 Wt. 45 lbs. $175.00 Wt. 40 lbs. $150.00 
Write for circulars and engineering data 

C A L I F O R N I A R E P R E S E N T A T I V E O R E G O N R E P R E S E N T A T I V E 

UNITED C O M M E R C I A L C O . , LOS A N G E L E S C R A M E R M A C H I N E R Y C O . , PORTLAND 

When you think of 

H O L L Y W O O D 
Think of HOTEL 

C H R I S T I E 
The Christie is one of the finest, most sumptuously appointed 
hotels in Southern California. Close to Hollywood film 
studios. 20 minutes from the ocean, 25 minutes from down­
town Los Angeles. 

C O F F E E ROOM 
GARAGE A D J A C E N T 

$2 with Bath 
SPECIAL WEEKLY AND MONTHLY RATES 

6724 Hollywood Blvd. Hollywood, Calif. 

A 
Complete 

Bearing 
Service 

A 
Complete 

Bearing 

Service 

ANGELICA BEARING CO. 
FACTORY DISTRIBUTORS 

Telephone PRospect 3371 

240 W . 18th Street Los Angeles 

NEW LOW Round Trip FARES 
to 

Pittsburg - - - $1.63 
Sacramento - - 3.24 

Marysville -
Oroville - -
Chico - - -

4.50 
5.40 
6.12 

Similar Low Rates to All Points 
ON SALE DAILY— 10 Day Return Limit 

SACRAMENTO NORTHERN 
San Francisco Depot Key System Ferry SUtter 2339 

When writing to the above, advertisers please mention Western Construction News. 
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MISCELLANEOUS 
W O R K C O N T E M P L A T E D 

CHULA V I S T A . CALIF.—The P.W.A. has mnde n loan and grant of 
$43,600 to Chulu Vista. San Dietro County, Calif., for the purchase of 
a park site, landscaping and improvements to same and for con­
struction of a swimming; pool and bath house. 12-18 

HAYWARD, CALIF.—The P.W.A. has made a loan and grant of $75,000 
to Hayward, Alameda County, Calif., for construction of a fireproof 
Municipal Natatorium building with a swimming pool. 12-18 

LOS A N G E L E S . CALIF.—Harbor Department. Los Angeles, has granted 
permit to Associated Oil Co.. to erect two 10,000 bbl. oil tanks at rear 
of Berth 119. Estimated cost $11,900. 1-3 

LOS A N G E L E S . CALIF.—Board of Harbor Commissioners has granted 
permit to the Associated Oil Co. to erect 4 oil tanks (estimated cost 
$7000) and a concrete firewall (estimated cost $2500) at rear of Berth 
118. Los Angeles. Harbor. 12-21 

LOS A N G E L E S . CALIF.—Board of Harbor Commissioners has granted 
permit to Vegetable Oil Products Co. (S. M. Cope, contractor) to 
construct a vegetable oil tank. 30 ft, diam.. 20 f t . high at Berth 
No. 187. Wilmington. Estimated cost $3,300, 12-21 

SAN DIEGO, CALIF .—Ci ty of San Diego will apply for more than 
$1,500,000 of the State Relief Funds for the following municipal 
projects to be started after Jan. 1st: Repair of Hodges Dam. 
$100,000; construction of a California Building for Intl. Exposition. 
$500,000; const, of a San Diego building for Int l . Exposition, 
$500,000 : addition of 2 wings and repairs to City Library, $200,000; 
const, of prison, police station and courthouse. $250,000. 12-24 

C A L L F O R B I D S 
SUMMIT, C. Z.—Bids to 11 a.m.. Jan. 23 by Bureau of Yards & Docks. 

Navy Dept., Washington, D. C . for motor and hand-operated winches 
for antennas at Naval Radio Station, Summit C. Z., under Spec. 
No. 7800. 12-13 

E I . K M . NEVADA—Bids to 10 a.m.. Jan. 16th. by Procur. Div., Treasury 
Dept., Public Works Branch, Wash., D. O. for const, of new cone, 
retaining walls, wall copings, etc., at the U . S. Postoffice at Elko. 1-2 

M A R E I S L A N D , CALIF.—Bids will be called for shortly to be opened at 
a later date by the Bureau of Yards and Docks, Navy Dept.. Wash­
ington, D. C . for a 40-ton outdoor electric gantry crane and run­
way nt the Navy Yard. Mare Island. Calif., under Spec. No. 7865. 

12-22 
F A R A L L O N I S L A N D . CALIF.—Bids to 11 a.m.. Jan. 16th, by the Public 

Works Officer. U . S. Navy Yard, Mare Island, Calif., for replacing 
two water tanks and supporting platforms: for providing a new 
water filter and a new water pump: for enlarging a bathroom in 
Quarters No. 6; for installing new windows in Quarters No. 3; 
for replacing all windows in Quarters No. 4 and for replacing or 
repairing wooden sidewalks all at the U. S. Naval Direction Finder 
Station. Farallon Island. Calif., under Spec. No. 7757. 12-21 

SAN DIEGO, CALIF.—Bids to 11 a.m.. Jan. 15th. by 11th Naval Dist.. 
f t . of Broadway. San Diego, for grading for and provision and in­
stallation of concr. floor pavements in two hangars each 140 ft . by 
110 f t . with one course Portland cement. 5-in. thickness, in land-
plane hangars at the Naval Operating Base (Air Station) San Diego. 
Spec. No. 7866. 12-31 

L U A L U A L E I , T . H.—Bids to Jan. 23. 11 a.m.. by Bureau of Yards & 
Docks. Navy Dept.. Washington. D. C . for motor and hand-operated 
winches for antennas at the Naval Radio Station. Lualualei, Oahu. 
T . H. , under Spec. No. 7801. 12-13 

BIDS RECEIVED 
SAN L U I S OBISPO. CALIF.—Theo M. Maino. 1424 Mill St.. San Luis 

Obispo. $3,595 low to District Engineer. Calif. Div. of Highways, San 
Luis Obispo, for 0.6 mi. rem. and dispone of trees in Montecito. 
SANTA B A R B A R A CO. 12-17 

C O N T R A C T S A W A R D E D 
STOCKTON. CALIF .—To Bundesen & Laiirit7.cn. P . O. Box 396. Pitts­

burg. $4,689. to the County Clerk, Court House, Stockton, for con­
structing a ferry boat. 12-19 

BUILDING CONSTRUCTION 
C A L L F O R B I D S 

WASHINGTON, D. C.—Bids will be received on the following dates by 
the Treasury Dept., Procurement Div., Public Works Branch, Wash­
ington, D. C , for the construction of U.S. Postoffices in the fol­
lowing cities: KINGMAN. ARIZ . , Feb. 6. cost $44,000: PHOENIX. 
ARIZ . . Feb. 15, cost $635,659; WINSLOW. ARIZ. , Feb. 11. cost 
$49,500; B E L L , C A L I F . . Feb. 8, coat $38,300; COMPTON, C A L I F . . 
Feb. 11. cost $77,000; HUNTINGTON P A R K , C A L I F . . Feb. 21. 
cost $167,000; INGLEWOOD. C A L I F . . Feb. 25. cost $90,000; HOL-
L I S T E R . C A L I F . . Jan. 26. cost $45,100; NORTH HOLLYWOOD. 
C A L I F . . Feb. 8. cost $56,100; OCEANSIDE. C A L I F . . Feb. 14. cost 
$55,000; R O S E V I L L E . C A L I F . . Feb. 8. cost $45,100: SAN MATEO. 
C A L I F . , Feb. 8. coBt $117,000: SAN R A F A E L . C A L I F . . Feb. 11. cost 
$64,900; WOODLAND, C A L I F . . Feb. 8. cost $69,900; ALAMOSA. 
COLO.. Feb. 4, cost $67,100 : P U E B L O , COLO.. Jan. 30. cost $177.000; 
BLACKFOOT. IDAHO. Feb. 6. cost $115,000; W A L L A C E . IDAHO, 
Feb. 15. cost $85,000; GLEN D I V E . MONTANA, Feb. 6. cost $70,000; 
B A K E R , ORE., Feb. 13, cost $49,000; McMINNVILLE, ORE., Jan. 
21. cost $55,000; K E L S O . WN., Feb. 18. cost $85,000: L A U R I E R , 
WN., Feb. 15. inspection stution, cost $67,500 ; MT. VERNON. WN., 
Feb. 14. cost $75,000: PROSSER. WN.. Jan. 16. cost $60,000; P U Y A L -
L U P . WN.. Feb. 14. cost $70,000: G I L L E T T E . WYO.. Feb. 19. 
cost $65,000; W H E A T L A N D . WYO.. Feb. 4. cost $65,000; WORLAND, 
WYO.. Feb. 1 . : cost $65,000. 

SAN FRANCISCO, CALIF.—Bids to 2:30 p.m.. January 23rd, by the 
Dept. of Public Works, City Hall, San Francisco, for constructing 
the Glenn Park School to be located at Lippard and Bosworth 
Streets in City of San Francisco. Bids will be received on: Gen­
eral Contract, est. cost. $216,000 J Electrical Work. ets. cost. $14.0001 
Mechanical and Plumbing, est. cost $31,000. 12-12 

B I D S R E C E I V E D 
SAN FRANCISCO, CALIF.—Bids received as follows by the Dept. of 

Public Works, City Hall, San Francisco, for construction of the 
Lawton School, locnted on Lawton St., betw. 30th and 31st Avenues. 
Sun Francisco: General Contract—Anderson & Ringrose, 320 Mar­
ket Street. San Francisco (low) $142,715. Mechanical. Equipment 
and Plumbing—Alta Elec. & Mcchan. Co.. Inc.. 467 0"Farrell S t . 
S. F . (lowi $17,671. Electrical Work—H. S. Tittle Co.. 85 Columhia 
Square, S. F . (low). $9,402. 12-28 

C O N T R A C T S A W A R D E D 
C A M A R I L L O . C A L I F . - Awards as follows by State Architect George 

B. McDougall. Public Works Bldg.. Sacramento, for construction of 
Kitchen and Dining Room Building and Boiler Plant at the Camarillo 
State Hospital. Camarillo, Calif . : General Work—To Louis A. 
Geisler, 6212 Middleton St.. Huntington Park. $162,593. Electrical 
Work—To Eddy Elec. Co.. 309 E . Weber Ave.. Stockton, Calif., 
$6,403. Mechanical Work-To Eddy Elec. Co.. 309 E . Weber Ave.. 
Stockton. Calif.. $6,403. Mechanical Work -To F . C. Schilling. 
3215 Beverly Blvd.. Los Angeles. $26,852. Refrigerating W o r k -
To York Ice Machinery Corp.. Los Angeles. $13,325. 12-25 

LONG B E A C H . C A U P . - T o Theo. A. Beyer Corporation. 3680 Fairway 
Blvd., Los Angeles. $32,180, to Treasury Dept.. Procurement Div., 
Public Works Branch. Washington. D. O . for finishing the interior 
of the 4th. 5th. 6th, and 7th floors of the U. S. Postoffice. etc.. at 
Long Beach, Calif. 12-10 

OAKLAND, CALIF.—The Board of Supervisors. Court House. Oakland, 
has recommended awards of contracts (subject to P.W.A. approval) 
for const, a 12-story steel frame, reinf. cone, walled County Court 
House to be located betw. 12th and 13th Sts., and Fallon and 
Oak Streets. Oakland, as follow: Prop. 3. General Construction— 
To George Wagner. 181 S. Park. S. F . and K. E . Parker Co.. 135 
S. Park St., S. F . . $948,574. Prop. 4. Excavation and Foundation— 
To J . Catucci. 1212 18th Ave.. Oakland, $69,631. Prop. 6. Struc­
tural Steel—To Pacific Coast Steel Corp.. 20th & Illinois, S., 
$158,416. Prop. 6. Elevators—To Otis Elevator Co., 1 Beach St.. 
S. F . . $104. 387. Prop. 7. Mechanical Work—To Alta Elec. & 
Mechanical Co.. 467 O'Farrell, S. F . . $228,880. Prop. 8. Ja i l 
Equipment—To Pacific E l . Mfg. Corp.. 5815 3rd S t . S. F . . $68,985. 
Oon basis of above awards- grand total is $1,568,873. 12-21 

S P E E D - A C C U R A C Y 
• Daily Construction News Reports are published every 
working day. 
• They furnish complete details on work planned, call for 
bids, bids received, and award of contracts on all engineer­
ing construction work and machinery and supplies in the 
Pacific Coast States. 
• Price $5 monthly in advance, or $50 yearly in advance. 
Write for samples. 

W E S T E R N C O N S T R U C T I O N N E W S 
I 14 Sansome St., San Francisco - 333 W. 2nd St., Los Angeles 

LIGHTING SYSTEMS 
LOS A N G E L E S . CALIF.—Protests will be heard at 10 a.m.. June 12th. 

1935, by the City Council, Los Angeles, for ornamental lighting 
system on 165th Street between Hoover and Vermont. Work in­
volves the following approximate quantity: 23 Union Metal Standards. 

12-20 
C O N T R A C T S A W A R D E D 

HAMILTON F I E L D . CALIF .—To Globe Elec. Co.. 1899 Mission S t , S. F . . 
$5,786 by Const. Quartermaster. Hamilton Field, for installation of 
a night lighting system at Hamilton Field, Marin Co., Calif. 12-31 

POWER DEVELOPMENT 
W O R K C O N T E M P L A T E D 

PAROWAN. UTAH—Bond election will be held Dec. 17 by Parowan, Utah, 
to vote on $20,000 in bonds to finance improvements to city's hydro­
electric system. 12-8 

Railroad Construction 
W O R K C O N T E M P L A T E D 

PORT ORFORD. OREGON—The Gold Coast Railroad Co., c/o G. E . 
Gale, Port Orford. Oregon, has applied to the Interstate Commerce 
Commission for authority to construct 96 miles of new railroad between 
Port Orford and Leland, Oregon. Application has been made to the 
R.F.C. for money for financing construction costs. 12-18 

http://Laiirit7.cn
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O P P O R T U N I T Y S E C T I O N 
RATES: SITUATIONS WANTED—5c per word; HELP WANTED—No charge to 
subscribers; OFFICIAL BIDS—20c per line; ALL OTHERS—$2.50 per column inch. 

C o n t r a c t o r s M a c h i n e r y E x c h a n g e 
PROFIT-MAKING CONSTRUCTION EQUIPMENT 
RENTED — SOLD — EXCHANGED — B O U G H T — R E P A I R E D 

RENTING 
We stock and rent al l types of Construction Machinery. T h e 
reasonable rates make possible satisfactory profits on short 
jobs or where permanent investment is not warranted. 

PORTABLE AIR COMPRESSORS 
Capacities 36 to 540 cubic feet 

SELLING 
W e sell equipment at fa ir prices. Where condition* 
just i fy , the budget plan of payment can be satisfac­
torily arranged. 
E a c h machine is guaranteed to give new equipment 
performance. 

GASOLINE-BUTAJNE-DIESEL SHOVELS 
Capacities ^ cubic yard to 2 cubic yards 

CONTRACTORS M A C H I N E R Y E X C H A N G E 
1135 F I F T Y - S E V E N T H A V E N U E Telephones: F R u i t v a l e 0714-0715 O A K L A N D , C A L I F O R N I A 

L O W C O S T I N S T A L L A T I O N S 

ANY CAPACITY 

>iew a n d R t B U I L T 
F0K. 

DAMS 
BRIDGES 
FILTRATION CWERAQt R O O E 

PLANTS 05-J VST 

MMOLIS 

EXCAVATION 

CONCRETE 

USED EQUIPMENT 
S A L E or R E N T 

AIR COMPRESSORS 
(Portable and Stationary) 

CRANES SHOVELS HOISTS 
D R A G L I N E MACHINES 

P I L E HAMMERS S T E E L D E R R I C K S 
MARINE EQUIPMENT 

ROAD R O L L E R S PUMPS 
GAS LOCOMOTIVES TRACTORS 

P. B. HACKLEY 
Equipment Company 

625 M A R K E T STREET—Room 1417 
Phone SUtter 0078 SAN FRANCISCO 

E q u i p m e n t B a r g a i n s 

V 

all 

FOR SALE OR RENT 
1—600 Sullivan Angle Compound practically new 
1—30 Caterpillar and Bulldozer 
1—Koehring % yd. Model 501 
1—No. 7 McKiernan Steam Hammer 

—also— 
Caterpillar and Cletrac Tractors, Hoists. PuntBS, 

Bulldozers. Scrapers, Derricks, Motors.. 
Compressors—Portable, Electric and Diesel Air Tools 

Send for Complete List of Equipment, 

BAY EQUIPMENT COMPANY 

1 

HICmliirk OOK'i A 
fully G u a r a n t e e d ! 

8S Eighth Sl r .c l San Francisco. Calif. 

ROBERT M. GANE 
1 5 5 S A N S O M E S T R E E T D O u g l a s 4 6 1 3 S A N F R A N C I S C O 

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

Audits : Tax : Systems Enrolled to Practice Before the Treasury Department 

When writing to the above advertisers please mention Western Construction Neics. 
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T H E BUYERS' GUIDE 
Refer to advertisements for address of companies listed. Advertisers index on Page 66 

Acetylene Generators 
Air Reduction Sales Co. 

Air Compressors 
Gardner-Denver Co. 
Ingersoll-Rand Co. 
Western Machinery Co. 
Worthington Pump&Mach. Corp. 

Air Hoists 
Ingersoll-Rand Co. 

Ammonia 
Great West. Electro-Chemical Co. 

Asphalt 
Asphalt Institute. The 
Seaside Oil Co. 
Union Oil Co. 

Asphalt Plants & Equipment 
Barber-Greene Co. 
Link-Belt Co. 
Standard Steel Works 

Backfillers 
Bucyrus-Erie Co. 
Harnischfeger Sales Corp, 
Link-Belt Co. 
Northwest Engineering Co. 
Thew Shovel Co.. The 

Backfillers, Hydraulic 
Wooldridge Co., Mack 

Beams, Channels and Angles 
Columbia Steel Co. 
Pacific Coast Steel Corp. 

Bearings, Ball 
Angelica Bearing Co. 

Bearings, Roller 
Angelica Bearing Co. 
The Timken Roller Bearing Co. 

Belting 
Goodrich Rubber Co.. B . F . 

Bins, Storage and Hopper 
Bacon. Edward R. 
Blaw-Knox & Western Pipe Corp 
Chicago Bridge & Iron Works 
Link Belt Co. 
Smith Engineering Works 
Standard Steel Works 

Bits, Rock Drilling 
Ingernoll-Rand Co. 
The Timken Roller Bearing Co. 

Blades—Fresno, Grader, and 
Scraper 

Adams Co.. J . D. 
Allis-Chalmers Mfg. Co. 
Bacon Co.. Edward R. 
Caterpillar Tractor Co. 

Blasting Supplies 
Apache Powder Co. 
Giant Powder Co.. Const.. The 
Hercules Powder Co.. Inc. 
Trojan Powder Co. 

Buckets, Clamshell 
Bacon Co., Edward R. 
Blaw-Knox & Western Pipe Corp. 
Harnischfeger Sales Corp. 
Link-Belt Co. 
Northwest Engineering Co. 
Owen Bucket Co., Ltd. 
Wellman Engineering Co., The 

Buckets, Dragline 
Bacon Co., Edward R. 
Blaw-Knox & Western Pipe Corp. 
Bucyrus-Erie Co. 
Harnischfeger Sales Corp. 
Marion Steam Shovel Co., The 
Northwest Engineering Co. 
Owen Bucket Co., Ltd. 
Wellman Engineering Co.. The 

Bulldozers, Hydraulic 
American Tractor Equip. Co. 
Austin Western Road Machy. Co. 
Le Tourneau. Inc.. R. G. 
Wooldridge Co.. Mack. 

Cableways 
American Steel & Wire Co. 
Columbia Steel Co. 
Leach en & Sons Rope Co.. A. 
Roebling's Sons Co.. John A. 

Carbide Lights 
Air Reduction Sales Co. 

Carbide Torches 
Air Reduction Sales Co. 

Cars, Industrial 
Austin Wdstem Road Machy. Co. 
Bacon Co.. Edward R. 
Western Wheeled Scraper Co. 

Cement 
Pacific Portland Cement Co. 
Portland Cement Association 

Cement—Tan 
Pacific Portland Cement Co. 

Chemicals 
Great West. Electro-Chemical Co. 

Chlorinators 
Wallace & Tiernan 
Water Works Supply Co. 

Chlorine 
Great West. Electro-Chemical Co 

Clarifiers, Water 
Hardinge-Westem Co. 
Wallace & Tiernan Co. 

Commissaries 
Threlkeld Commissaries, Inc. 

Concrete Forms 
Blaw-Knox & Western Pipe Corp. 

Concrete Roads 
Portland Cement Association 

Concrete Vibrators 
Electric Tamper & Equip. Co. 
Munsell Concrete Vibrators 

Conveyors, Elevating and 
Conveying 

Austin-Western Road Mchy. Co. 
Bacon Co.. Edward R. 
Galion Iron Works & Mfg. Co. 
Link-Belt Co. 
Pioneer Gravel Equip. Mfg. Co. 

Cranes, Electric, Gasoline 
Locomotive 

Austin-Western Road Mchy. Co. 
Bucyrus-Erie Co. 
Harnischfeger Sales Corp. 
Koehring Co. 
Link-Belt Co. 
Marion Steam Shovel Co., The 
Northwest Engineering Co. 
Ohio Power Shovel Co., The 
Thew Shovel Co.. The 
Whitcomb Locomotive Co. 

Cranes, Tractor 
Harnischfeger Sales Corp. 
Northwest Engineering Co. 

Cranes, Traveling 
Harnischfeger Sales Corp. 
Northwest Engineering Co. 
Thew Shovel Co., The 

Creosoting Cylinders 
Chicago Bridge & Iron Works 

Creosoted Piling and Lumber 
Baxter Co., J . H. 
McCormick Lumber Co., Chas. R. 

Crushers 
Alloy Steel & Metals Co. 
Austin-Western Road Mchy Co. 
Bacon Co., Edward R. 
California Equipment Co. 
Pioneer Gravel Equip. Mfg. Co. 
Smith Engineering Works 

Culverts, Concrete 
Portland Cement Associotion 

Culverts, Metal 
California Corrugated Culvert Co. 
Western Pipe & Steel Co. 

Culverts, Part Circle 
California Corrugated Culvert Co. 
Western Pipe & Steel Co. 

Diesel Tractors 
Caterpillar Tractor Co. 

Diffuser Mediums 
Carborundum Co.. The 

Digesters 
Chicago Bridge & Iron Works 

Ditch Machinery 
Bucyrus-Erie Co. 
Byers Machine Co. 
Harnischfeger Sales Corp. 
Link-Belt Co. 
Marion Steam Shovel Co., The 
Northwest Engineering Co. 
Ohio Power Shovel Co.. The 
Thew Shovel Co.. The 

Draglines 
Austin-Western Road Mchy. Co. 
Bucyrus-Erie Co. 
Harnischfeger Sales Corp. 
Link-Belt Co. 
Marion Steam Shovel Co., The 
Northwest Engineering Co. 
Ohio Power Shovel Co. 
Thew Shovel Co., The 
Wellman Engineering Co.. The 

Drills, Rock 
Gardner-Denver Co. 
Western Machinery Co. 
Worthington Pump&Mach. Corp. 

Dump Wagons 
Austin Western Road Machy. Co. 
Western Wheeled Scraper Co. 

Engines—Diesel, Gasoline 
and Steam 

Bacon Co., Edward R. 
Case Co.. J . L 
Caterpillar Tractor Co. 
Ingersoll-Rand Co. 
International Harvester Co. 
Worthington Pump&Mach. Corp 

Excavating Machinery 
American Tractor Equip. Co. 
Austin-Western Road Mchy. Co. 
Bucyrua-Erie Co. 
Caterpillar Tractor Co. 
Cleveland Tractor Co. 
General Excavator Co., The 
Harnischfeger Sales Corp. 
Harron.Rickard & McCone Co. 
Koehring Co. 
LeTourneau, Inc., R. G. 
Link-Belt Co. 
Marion Steam Shovel Co.. The 
Northwest Engineering Co. 
Ohio Power Shovel Co. 
Thew Shovel Co., The 

Expansion Joints 
Aquatite Co. 
U. S. Pipe & Fdy. Co. 

Explosives 
Atlas Powder Co. 
Apache Powder Co. 
Giant Powder Co., Cons., The 
Hem lea Powder Co. 
Trojan Powder Co. 

Ferric Chloride 
Great West. Electro-Chemical Co. 

Fire Hydrants 
Columbian Iron Works 

Flumes, Metal 
California Corrugated Culvert Co. 
Chicago Bridge & Iron Works 

Forms, Steel 
Blaw-Knox & Western Pipe Corp. 

Furnaces, Drill Steel 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
Western Machinery Co. 

Gas Holders 
Chicago Bridge & Iron Works 
Western Pipe & Steel Co. 

Gasoline 
Union Oil Co.—"76" 

Gates, Cast Iron or Radial 
California Corrugated Culvert Co. 

Gates, Sheet Metal 
California Corrugated Culvert Co. 

Governors, Turbine 
Pelton Water Wheel Co.. The 

Graders, Elevating, Motor 
Road 

Adams Co., J . D. 
Allis-Chalmers Mfg. Co. 
Austin-Western Road Mchy. Co. 
Caterpillar Tractor Co. 
Galion Iron Wks. & Mfg. Co., e 

Gravel Plant Equipment 
Austin-Western Road Mchy Co. 
Bacon Co., Edward R. 
Bucyrus-Erie Co. 
Harnischfeger Sales Corp. 
Harron, Ricknrd & McCor.e Co. 
Iowa Mfg. Corp. 
Link-Belt Co. 
Northwest Engineering Co. 
Smith Engineering Works 

Grinders, for Detachable Bits 
Ingersoll-Rand Co. 

Hoists, Hand and Power 
Alloy Steel & Metals Co. 
American Hoist & Derrick Co. 
Bacon Co.. Edward R. 
Harnischfeger Sales Corp. 
Harron, Rickard & McCone Co. 
Jenison Machinery Co. 
Link-Belt Co. 

Hoppers, Steel 
Bacon Co., Edward R. 
Blaw-Knox & Western Pipe Corp. 
Chicago Bridge & Iron Works 
Link-Belt Co. 
Standard Steel Works 

Hospitals 
National Hospital Association 

Kilns, Rotary 
Blaw-Knox & Western Pipe Corp. 
Chicago Bridge & Iron Works 

Loaders, Power, Truck and 
Wagon 

Austin-Western Road Mchy. Co. 
Bevis Machinery Co. 
Galion Iron Works & Mfg. Co. 
Link-Belt Co. 
Spears-Wells Mchy. Co. 

Locomotives, Electric, Gas 
and Steam 

Bacon Co., Edward R, 
Garfield & Co. 
Plymouth Locomotive Works 
Smith Booth Usher Co. 
Whitcomb Locomotive Co. 

Lubricating Oil 
Union Oil Co. 

Lumber 
Baxter Co., J . H . 
McCormick Lumber Co_ Cha». R. 

Lumber, Preserved 
Reilly Tar & Chem. Corp. 

Meters, Water 
Neptune Meter Co. 
Smith Co., The T. L 

Continued on Page 64) 
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OPPORTUNITY SECTION 
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 . 109 
52-B Bucyrus Shovel or Dragline (Diesel) 
480 Marion Electric Shovel (Electr ic) 
700 P&H Shovel or Dragline (Diesel) 
104 Northwest Shovel or Dragline ( G a s ) 
' / j Yard Brown Shovel or C r a n e ( G a s ) 
I/4 Yard Fordson Shovel ( G a s ) 
5 Ton P&H Truck C r a n e 
60 Foot C r a n e Boom 
Le Tourneau Carryal l (Pneumatic) 

75 Caterpi l lar Tractor Diesel—Almost New 

60 Caterpi l lar Tractor with or without Bulldozer 

30 Caterpi l lar Tractor with Bulldozer Hydraulic 

30 Caterpi l lar Tractor 

2 Ton Holt Tractor 

M c C a f f r e y 5 Tooth Ripper ( C a b l e ) 8400 Pounds 

M c C a f f r e y 5 Tooth Ripper (Hydraul ic ) 7400 Pounds 

M c C a f f r e y 5 Tooth Ripper (Mechanica l ) 

Le Tourneau 5 Tooth Rooter 

McMil lan Scraper 10 ft. (Hydraul ic) 

SHEEP F O O T TAMPERS—McCAFFREY scarifiers 
D R A G L I N E — O R A N G E P E E L — C L A M S H E L L B U C K E T S -

Write us—or wire and if we do not have w 

Ateco 5 Tooth Rooter (Hydraul ic ) 
Jumbo Scraper 
5 Foot Scraper for 30 Tractor 
6 Foot Scraper for 30 Tractor 
Killifer 5 Tooth Scarifier 
Le Tourneau Power Control Unit (Double) 
Highway Hoist for 30 Tractor 
172 Y a r d Crescent Sauerman Bucket 
2'/2 Yard Crescent Sauerman Bucket 
12 Foot Adams Leaning Whee l G r a d e r 
10 Foot Galion G r a d e r 
12 Foot Russell G r a d e r 
210 Foot C h i c a g o Pneumatic Air Compressor 
Barber G r e e n Ditching Machine—8 Feet 
Austin Back Filler 
No. 5 Northwest Fairleads 
Barnes Triplex Road Pump 

Delco Lighting Plant—750 Wat t 

Full Set of Conveyor Rolls and Frame 

Screen Cyl inder Type 10 Feet by 3 Feet Complete 

AND BULLDOZERS—30 AND 60 CATERPILLARS 
-DIPPERS—BOOMS AND MANY OTHER BARGAINS 
hat you want, tue probably know who has 

m. p . McCaffrey 
1420 NORTH SPRING STREET Telephone CApitol 11161 LOS A N G E L E S , C A L I F O R N I A 

A C C E P T A N C E 

INI-WH pages mean reader interest, 
the f irs t fundamental step to a d -
ertising r e s u l t s . Advertising pages 
mean advertiser confidence and 
advertiser endorsement. Thumb 
through the pages o f Western 
Construction News. You will find 
hoth . . . and more o f it than in 
any other western construction o r 
engineering p a p e r . Thai, coupled 
with the l a r g e M circulation (by 
f a r ) , te l l s the story—reader a c ­
ceptance—advert iters' con lidence. 

WESTERN 
CONSTRUCTION NEWS 

H E L P WANTED 

W A N T E D — Salesman for construction 
equipment <" Northern California and 
Nevada. Energy and ability more impor­
tant than long experience and acquaintance. 
Mail qualifications to Box 401, Western 
Construction News, 114 Sansome St., San 
Francisco, Calif . 

N o t i c e to C o n t r a c t o r s 
Oakland. California. January 5. 1935. 

Scaled proposals will be received at the office 
of the B u t Bay Municipal Utility District, 512 
Sixteenth Street, Oakland. California, until 5:30 
o'clock p. m.. Friday. January 18. 11)35. and 
will at thin hour lie opened for constructing 
and furnishing, F . O . B . 22nd and Adeline Streets. 
Oakland. California, a pneumatic conveying sys­
tem for alum and quicklime for the Orinda 
Filter Plant. Plans and specifications for this 
work may be obtained from the office of the 
purchasing agent of the district. 

JOHN H. K I M B A L L . Secretary. 

BUCKETS 
Clamshe l l a n d Dragl ine 

All Sizes for Every Class of Work 

N E W A N D U S E D 
Also 

B U C K E T S F O R R E N T 
Repairing of Al l Types of Buckets 

The Owen Bucket Co., Ltd. 
2nd and Camel in Sts., Berkeley, Cal i f . 

Phone BErkfley 1662 

FOR SALE OR RENT 
Barber-Greene Ditcher 

w. a COWEN 
1114 Sutter Street San Francisco 

Phone ORdway 0173 

FOR RENT OR SALE 
Portable Air Compressors 

Concrete-Breakers 
W. H . C O W E N 

1114 Sutter Street Phone ORdway 0173 

F O R S A L E 

R E B U I L T A J N D 

G U A R A N T E E D 

M A C H I N E R Y 
1—No. 936 Cedar Rapids Portnble Rock 

Plant with 9" x 36" crusher, screen, 
conveyors, elevators, bin. etc., all com­
plete. 

1000—Sections of Lnkcwixid Portable Track. 
24" gauge. 20 lb. rail, each section 15 
feel long. 

1—80 Cletrnc full crawler Tractor. 
1—K-.I5 A . C . full crawler Tractor with 

bulldozer. 
1—5" x 10" duplex, horizontal stationary 

Fairbanks-Morse heavy duty Road 
Pump. 184 gallons at 600 lbs., with 
120 H.P. Holt engine, belt driven. 

1—3000 lbs. Madsen Asphalt Plant com­
plete in every respect. 

6000 ft. of 9" Hotchkiss Road Forms. 
I—No. 50 Ingersoll-Rand Dril l Sharpener. 
1—5 ton Electric Overhead Traveling 

Crane, 37' 6" span with track, trolley 
wire, etc., all complete. 

1—28" x 36" Traylor Bulldog J a w Crusher. 
1— 360 H.P. Fairbanks-Morse full Diesel 

Kngine direct connected to 300 K . V . A . 
alternating Hem-rotor. 

I—4-ton Plymouth gasoline I,ocomotive, 
24" gauge. 

2— 6" two stage Byron Jackson Centrifu­
gal Pumps, direct connected to 200 
H.P. G . E . motors. Capacity 1010 
g.p.m. at 170 lbs. pressure per square 
inch. 

1— No. | Caterpillar Motor Grader. 12 ft. 
Blade, Pneumatic Tires. 

2— 10 ft. Pull-Type Graders. 
1—12 ft. Pull-Type Grader. 

Exceedingly low priced. 
Inspection incited. 

CALIFORNIA EQUIPMENT 
COMPANY 

4940 Santa Fe Ave. 
Los Angeles. California 

When writing to the above adx'crtisers please mention Western Construction News. 
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T H E B U Y E R S ' G U I D E — C o n t i n u e d f rom P a g e 62 

Mixers, Retread 
Adams Co., J . D. 
Austin-Western Road Machy. Co. 

Motors, Gasoline 
J . D. Adams Co. (McCormick-

Deering) 
Allis-Chalmers Mfg. Co. 
Case Co., J . L 
Caterpillar Tractor Co. 

Paints, Acid Resisting 
Columbia Wood and Metal 

Preservative Co. 
Paints, Metal Protective 

Columbia Wood and Metal 
Preservative Co. 

Wailes Dove-Hermiston Corp. 
Paints, Technical 

Columbia Wood and Metal 
Preservative Co. 

Paints, Waterproofing 
Columbia Wood and Metal 

Preservative Co. 
Paving Breakers 

Ingersoll-Rand Co. 
Western Machinery Co. 
Worthington Pump—Mach. Corp. 

Penstocks 
Chicago Bridge & Iron Works 
Water Works Supply Co. 
Western Pipe & Steel Co. 

Pile Drivers 
Bucyrus-Erie Co. 
Harni8chfeger Sales Corp. 
Northwest Engineering Co. 
Thew Shovel Co., The 

Piling, Pipe 
National Tube Co. 

Piling, Steel 
Columbia Steel Co. 
Pacific Coast Steel Corp. 

Piling, Wood 
Baxter Co., J . H. 

Pipe, Cast-Iron 
Pacific States Cast Iron Pipe Co. 
U. S. Pipe & Foundry Co. 

Pipe, Concrete 
American Cone. & Steel Pipe Co. 
Portland Cement Association 

Pipe, Culvert 
California Corrugated Culvert Co. 
Western Pipe & Steel Co. 

Pipe Fittings 
Pacific Pipe Co. 
Pacific States Cast Iron Pipe Co. 

Pipe, Hume Concrete 
American Cone. & Steel Pipe Co. 

Pipe. I^ock-Bar 
Western Pipe &Steel Co. 

Pipe, Lock Joint Steel 
American Cone. & Steel Pipe Co. 

Pipe, Preservative 
Columbia Wood & Metal 

Preservative Co. 

Pipe, Riveted Steel 
Chicago Bridge & Iron Workss 
Western Pipe & Steel Co. 

Pipe, Standard 
Columbia Steel Co. 
Federal Pipe & Tank Co. 
National Tube Co. 
Pacific Pipe Co. 

Pipe, Welded Steel 
California Corrugated Culvert Co. 
Chicago Bridge & Iron Works 
Columbia Steel Co. 
Western Pipe & Steel Co. 

Pipe, Wood 
Federal Pipe & Tank Co. 

Plows, Road or Rooter 
Adams Co., J . D. 
Austin-Western Road Mchy. Co. 

Pneumatic Tools 
Hackley Equip. Co., P. B. 
Gardner-Denver Co. 
Western Machinery Co. 
Worthington Pump & Mach. Corp 

Powder 
Apache Powder Co. 
Giant Powder Co.. Cons., The 
Hercules Powder Co., Inc. 
Trojan Powder Co. 

Power Units 
Allis-Chamlers Mfg. Co. 
Case Co.. J . L. 
Caterpillar Tractor Co. 
International Harvester Co. 

Preservative, Wood, Metal, 
etc. 

Columbia Wood and Metal 
Preservative Co. 

Reilly Tar & Chem. Corp. 
Pumps, Centrifugal 

Chain Belt Co. 
Pelton Water Wheel Co.. The 

Worthington Pump & Mach. Corp 
Pumps, Deep Well 

Layne & Bowler Corp. 
Pelton Water Wheel Co.. The 
Pomona Pump Co. 

Pumps, Power 
Gardner-Denver Co. 
Layne & Bowler Corp. 
Worthington Pump & Mach. Corp. 

Pumps, Water Works 
Layne & Bowler Corp. 
Pelton Water Wheel Co.. The 
Pomona Pump Co. 

Rails 
Columbia Steel Co. 
United Commercial Co.. In. 

Reinforcing Bars 
Columbia Steel Co. 
Pacific Coast Steel Corp. 

Reinforcing Wire Fabric 
American Steel & Wire Co. 
Columbia Steel Co. 

Repairing Equipment 
Sam Bates Co. 

Reservoirs, Steel 
Chicago Bridge Si Iron Works 

Road Finishers 
Bacon Co., Edward R. 
Blaw-Knox & Western Pipe Corp. 

Road Forms 
Bacon Co.. Edward R. 
Blaw-Knox & Western Pipe Corp. 

Road Graders and Ccrapers 
Adams Co., J . D. 
Allis-Chalmers Mfg. Co. 
American Tractor Equipment Co. 
Austin-Western Road Mchy. Co. 
Bacon Co., Edward R. 
Bevis Machinery Co. 
Case Co., J . L . 
Caterpillar Tractor Co. 
Gallon lorn Wks. & Mfg. Co., The 
Robinson Tractor Co. 
Spears-Wells Machinery Co. 

Road Oil 
Seaside Oil Co. 
Union Oil Co. 

Road Rippers 
Adams Co., J . D. 
Le Toumeau. Inc.. R. G. 
Mack Wooldridge Co. 
McCaffrey, M. P. 

Road Rollers 
American Tractor Equip. Co. 
Austin-Western Road Mchy. Co. 
Galion Iron Wks. & Mfg. Co.. The 

Rubber Goods—Accessories 
Goodrich Rubber Co., B. F. 

Rubber Goods—Mechanical 
Goodrich Rubber Co., B. F . 

Rules—Steel, Wood and 
Aluminum 

Lufkin Rule Co.. The 

Scarifiers 
Adams Co., J . D. 
Austin-Western Road Mchy. Co. 
American Tractor Equipment Co. 
Caterpillar Tractor Co. 
Le Toumeau, Inc.. R. C. 
Spears-Wells Machinery Co. 

Scrapers, Drag, Fresno, 
Wheeled 

Adams Co., J . D. 
AuBtin Western Road Machy. Co. 
American Tractor Equipment Co. 
Bacon Co.. Edward R. 
Le Tourneau. Inc.. R. G. 
Mack Wooldridge Co. 
Western Wheeled Scraper Co. 

Screens, Sand and Gravel 
Link-Belt Co. 
National Wire Cloth Co. 
Roeblings' Sons Co., John A. 
Smith Engineering Co. 

Screens, Sewage 
Link-Belt Co. 

Second-Hand Equipment 
Bates Co.. Sam 
California Equipment Co. 
Contractors Machinery Exchange 
Hackley Equipment Co.. P. B. 
Western Machinery Co. 

Sewage Disposal Apparatus 
Carborundum Co.. The 
Link-Belt Co. 
Wallace & Tiernan 
Water Works Supply Co. 

Sharpeners, Drill 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 

Sheet Piling 
Columbia Steel Co. 
Pacific Coast Steel Corp. 

Shovels, Electric, Gasoline. 
Steam 

Austin Western Road Machy. Co. 
Bucyrus-Erie Co. 
Concrete Mchy. & Supply Co. 
Hackley Equip. Co.. P. B. 
Harnischfeger Sales Corp. 
Koehring Co. 
Link-Belt Co. 
Marion Steam Shovel Co., The 
Northwest Engineering Co. 
Ohio Power Shovel Co. 
Osgood Co.. The 
Thew Shovel Co.. The 

Sluice Gates 
Calif. Corrugated Culvert Co. 
Columbian Iron WorkB 
Water Works Supply Co. 
Western Pipe & Steel Co. 

Smoke Stacks 
Chicago Bridge & Iron Works 

Stand Pipes 
Chicago Bridge & Iron Works 

Steel Plate Construction 
Chicago Bridge & Iron Works 
Western Pipe & Steel Co. 

Surge Tanks 
Chicago Bridge & Iron Works 

Tamping Rollers 
American Tractor Equip. Co. 
Le Tourneau, Inc., R. G. 

Tanks. Corrugated 
Calif. Corrugated Culvert Co. 

Tanks, Elevated Steel 
Chicago Bridge & Iron Works 
Montague Pipe & Steel Co. 

Tanks, Storage 
Chicago Bridge & Iron Works 
Federal Pipe & Tank Co. 

Tapes, Measuring, Steel and 
Fabric 

Lufkin Rule Co.. The 
Tires, Truck and Automobile 

Goodrich Rubber Co.. B. F. 
Towers, Transmission 

Blaw-Knox & Western Pipe Corp. 
Columbia Steel Co. 
Pacific Coast Steel Corp. 
Water Works Supply Co. 

Track-Laying Wheels 
Allis-Chalmers Mfg. Co. 
Austin Western Road Machy. Co. 

Tractors 
Adams Co.. J . D. 
Allis-Chalmers Mfg. Co. 
Bacon Co.. Edward R. 
Case Co., J . I . 
Caterpillar Tractor Co. 
International Harvester Co. 

Trail Builders 
Mack Wooldridge Co. 

Trailers (Track-Laying) 
Allis-Chalmers Mfg. Co. 

Tramways, Aerial 
American Steel & Wire Co. 
Bacon Co., Edward R. 
Columbia Steel Co. 
Leschen & Sons Rope Co.. A. 
Roebling's Sons Co.. John A. 

Transmission Machinery 
Power 

Link-Belt Co. 
Trench Excavators 

Cleveland Trencher Co.. The 
Garfield & Co. 
Harnishfeger Sales Corp. 
Link-Belt Co. 
Northwest Engineering Co. 
Thew Shovel Co.. The 

Truck Mixers 
Blaw-Knox & Western Pipe Corp 
Chain Belt Ct. 

Trucks 
Differential Steel Car Co.. The 
International Harvester Co. 
Reo Motor Car Co. 

Truck Tires 
Goodrich Rubber Co., B. F. 

Tunnel Shovels 
Bucyrus-Erie Co. 
Harnischfeger Sales Corp. 
St. Louis Power Shovel Co. 

Turbines, Hydraulic 
Pelton Water Wheel Co.. The 
Water Works Supply Co. 

Unloaders, Car and Wagon 
Link-Belt Co. 

California Corrugated Culvert Co. 
Columbian Iron Works 
Pacific Pipe Co. 
Renssalaer Valve Co. 

Valves, Gate 
California Corrugated Culvert Co. 
Pelton Water Wheel Co., The 
Water Works Spply Co. 

Valves, Hydraulic 
California Corrugated Culvert Co. 
Pelton Water Wheel Co.. The 

Wagons (Track Laying) 
Adams Co.. J . D. 
Allis-Chalmers Mfg. Co. 
American Tractor Equipment Co. 
Austin Western Road Machy. Co. 
Western Wheeled Scraper Co. 

Waterproof Cement 
Pacific Portland Cement Co. 

Waterproofing Materials 
Aquatite Co. 

Water Wheels 
Pelton Water Wheel Co.. The 
Water Works Supply Co. 

Welders, Acetylene 
Air Reduction Sales Co. 

Welders, Electric Arc 
Harnischfeger Sales Corp. 

Welding Apparatus 
Air Reduction Sales Co. 

Welding. Wire 
Air Reduction Sales Co. 
Columbia Steel Co. 
Roebling's Sons Co.. John A. 

Wire Cloth 
National Wire Cloth Co. 

Wire Rope 
American Cable Co., Inc. 
Columbia Steel Co. 
Leschen & Sons Co., A. 
Roebling's Sons Co.. John A. 
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O P P O R T U N I T Y S E C T I O N 
UNITED STATES DEPARTMENT 

OF THE INTERIOR 
Bureau of Public Roads 

Excavation, (.railing. Ou-hrd Gravel, 
Hauling. Road Material, etc 

OPPORTUNITY SECTION —WEST C0N8TR 
Sun Francisco, California, Jan. 9, 103G 

Sealed I.id-, will be received ut the office of 
the Bureau of Public Roads, 807 Sheldon Build­
ing, 461 Market Street. San Francisco, Cali­
fornia, until 2:00 o'clock p.m. on January 31, 
1935, for placing a crushed gravel base course 
on Sections A and B of Route 51, the Hoopa 
Nationnl Forest Highway, Trinity National For­
est, Humboldt County, California, involving 
major itemH of approximately: 1,000 cubic yards 
unclassified excavation. 8.606 miles fine grading 
subgrade and shoulders, 23,000 tons crushed 
gravel base course, 500 tons supplemental 
crushed gravel, 500 tons crushed gravel screen­
ings, 58,000 ton miles hauling crushed gravel 
base course, 1,500 M gallons watering, 200 tons 
liquid asphaltic road material, 60 each right-of-
way monuments. The minimum wage paid labor 
employed on this project shall be in accordance 
with 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 
immediate labor and 60 cents per hour for un­
skilled labor. The attention of bidders is espe­
cially _ directed to the provisions covering the 
compliance with codes of fair competition; the 
subletting and assignment of the contract; and 
to the alternate bids which must be submitted 
in case the bidder desires to aflStr any foreign 
articles, materials or supplies. Where copies of 
plans and specifications are requested a deposit 
of $10 will be required to insure their return. 
If these arc not returned within 15 days after 
opening of bids the deposit will be forfeited 
to the Government. Checks should be certified 
and made payable to the Regional Riscal Agent. 
U. S. Forest Service. Plans, specifications and 
propsals may be obtained at the office of the 
Bureau of Public Roads, 807 Sheldon Building. 
461 Market Street, San Francisco, California. 

C. H. SWEETSER. District Engineer. 

O F F I C I A L B I D S 
Notire to Contractors 

Oakland. California, January 10, 1935. 
Sealed proposals will be received at the oft\r" 

of the East Bay Municipal Utility District, 512 
Sixteenth Street. Oakland, California, until BlOO 
p.m., Wednesday, January 23, 1935, and will at 
that hour bp opened for furnishing and install­
ing an automatic fire sprinkler system complete 
in the Sixteenth Street Office Building of the 
District. 

The general prevailing rate of per diem wages 
in the locality in which the work is to be per­
formed, for laborers and each craft or type of 
workman and mechanic needed to execute the 
contract, and the general prevailing rate for 
legal holiday and overtime work specifically set 
forth in the pluns and specifications on liie 
with the Secretary of the District, are referred 
to and incorporated herein. 

Specifications (No. LS 137) may be obtained 
upon application at Room 33 of the office of the 
District 

JOHN H. KIMBALL, Secretary. 

Notice to Contractors 
Oakland. California, January 10, 1935. 

Sealed proposals will be received at the office 
of the East Bay Municipal Utility District, 512 
Sixteenth Street. Oakland, California, until 8:00 
p.m., Wednesduy. January 23, 1935. and will 
at that hour be opened, for performing all 
necessary work to install approximately 484 
feet of 20" cast iron pipe and fittings, under 
the Oakland Inner Harbor from Derby Avenue, 
Oakland, to Broadway, Alameda. 

The general prevailing rate of per diem wages 
in the locality in which the work is to be per­
formed, for laborers and each craft or type of 
workman and mechanic needed to execute the 
contract and the general prevailing rate for 
legal holiday and overtime work specifically set 
forth in the plans and specifications on file 
with the Secretary o fthe District, are referred 
to and incorporated herein. 

Specifications (No. LS 136) may be obtained 
upon application at Room 33 of the office of 
the District. 

JOHN H. KIMBALL. Secretary. 

UNITED STATES DEPARTMENT OF 
THE INTERIOR 

Bureuu of Reclamation 
Federal Emergency Administration of 

Public Works Project 
Pumping IMant, Structures and 

Canal Lining 
Washington. D. C . December 24. 1934. 

Sealed bids (Specifications No. 606) will be 
received at the office of the U. S. Bureau of 
Reclamation, Hyrum. Utah, until 10 a.m.. Jan­
uary 21. 1935. and will at that hour be opened 
for furnishing labor and materials and perform­
ing all work for the construction of a pumping 
plant, structures and canal lining, on the Hy-
rum-Mendon. Hyrum Feeder and Wellsville can­
als, Hyrum project, Utah. The work is located 
near Hyrum and Wellsville, Utah. The principal 
items and estimated quantities involved are as 
follows: 15.750 cubic yards of all classes of ex­
cavation; 2,200 square yards of trimming canal 
section for concrete lining; 3,600 cubic yards of 
back fill; 1.070 cubic yards of concrete: 20 
square yards of dry-rock paving; placing 100,000 
pounds of reinforcement bars; constructing 30(1 
linear feet of 8-inch diameter clay sewer pipe 
drain ; installing 4,500 pounds of gates and mis­
cellaneous metal work; installing windows, 
doors, structural steel, built-up asphalt-saturated 
felt roofing, and pumping machinery in pumping 
plant; and erecting plate-steel penstock, waste-
way, and discharge pipes. This invitation for 
bids does 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 will be a part of the 
contract. The work must be completed within 
120 calendar days. Bid security in an amount 
not less than 10 per cent and performance bond 
not less than 50 per cent will be required. No 
charge to prospective bidders for copies of the 
specifications and drawings; to others $1.50, not 
returnable. For particulars, address the Bureau 
of Reclamation. Hyrum. Utah: Denver. Colo­
rado ; or Washington, D. C. 

ELWOOD MEAD. Commissioner. 

PROFESSIONAL DIRECTORY 
NEW Your MONTREAL V ANCOUVER 

AMBURSEN DAM C O . , Inc. 
Engineer - Constructors 

A L E X A N D E R BLDG. , SAN FRANCISCO 

CLEVELAND DAVENPORT SAN ANTONIO 

Only Reliable 
concerns can advertise continu­
ously. When in need of services 
look to the engineers listed here. 

. . . it's your assurance. 

Robert W. Hunt Company 
2 5 1 Kearny Street, San Francisco 
Testing and Inspecting Engineers 

Bureau of Inspection, Tests 
and Consultation 

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 

John Schuyler Bates 
Consulting Engineer 

MUNICIPAL AND SANITARY ENGINEERING 
STRUCTURAL DESIGN 

PRECISE BASIC SURVEYS AND MAPS 

3134 E T O N A V 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«t«r Supply. Waterworlct, Sewerage and 
Sewan Disposal, Power Plants, Valuations 

and Rate Investigations of Municipal 
Utilities. 

KANSAS C I T Y , M O . 
INTERSTATE BUILDING 

Engineering Societies 
Employment Service 

For Employers of Chemists 
and Engineers 

57 POST STREET. SAN FRANCISCO 
PHONE SUTTER 1684 

Harold Farnsworth Gray 
Sewage Disposal 

Water Purification 
Mosguito Abatement 

2540 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 O R N I A 

Abbot A. Hanks, Inc. 
Engineers and Chemists 

CONSULTING—TESTING—INSPECTING 
CONCRETE—STEEL—MATERIALS 

6 2 4 SACRAMENTO S T R E E T 
S A N FRANCISCO 

E N G I N E E R I N G O F F I C E S O F 

Clyde C. Kennedy 
CLYDE C. KENNEDY EDWARD N. PROVTY 

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 

SAN F R A N C I S C O 
CALL BUILDING 

E N G I N E E R I N G O F F I C E S 

J . B. Lippincott 
Consulting Engineers 

WATER SUPPLY IRRIGATION SEWAOS 
AND SEWAGE DISPOSAL 

VALUATION AND RATE iNVESTioATioMt 
543 Petroleum Securities Bid*.. 

LOH Angeles 

When writing to the above advertisers please mention Western Construction News. 
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