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Output... fuel cost... maintenance ex­
pense . . . these are the factors that de­

termine the cost per yard of dirt moved. 
The harder the going the harder the 

I'&B Diesel pulls, for the torcfue of a 
Diesel engine increases as the speed de­
creases. This means at least 13' greater 
yardage per shift. 

A P&H Diesel uses fuel generally cost­
ing one-third as much as gasoline... and 

hums only one-half as many gallons. The 
average fuel saving is 85% hut varies 
according to locality. 

The P&Hwith its heavy unit cast steel 
frames ami alloy steel shafts and gears has 
show I I (hat it requires a minimumaruouiit 
of upkeep, over a period of years. 

red an elaborate folder on 
Diesel Excavators, holographs, sped-

ion. Send for your 
1 point ihe way to greater profits. 

HARNISCHFEGER S A L E S CORPORATION 
Established 1884 

3890 National Ave.. Milwaukee. Wis. 
32 Beale St., San Francisco 2036 Santa Fe Ave.. Los Angeles 

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

at San Francisco. Los Angeles and Seattle. Wash. 

D I E S E L E X C A V A T O R S 
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Water Works Supply Co. 
501 Howard Street Wright & Callender Building 

S A N F R A N C I S C O L O S A N G E L E S 
S E A T T L E : Water Works & Power Equipment Co., White Building 
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Jobs 
like those you 
have to do now 
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B R E A K I N G 
P A V I N G 

DIGGING 
DITCHES 
D R I L L I N G 
ROCK 

TUNNELING 
TAMPING 
S A W I N G 

R I V E T I N G 
SURFACING 

HOISTING 
W R E C K I N G 

etc. 

RIX has been 
d o i n g f o r m o r e t h a n 

half a century— 

Since 1877 

WHEN you are figuring out ways 
of cutting cost and speeding up 

work, remember that dependable RIX 
power costs only a-fraction as much as 
uncertain hand power, and a size 
smaller RIX SIX actually does as much 
work as a size larger compressor of 
any other make. Day and night, year 
in and year out, you know you can 
always depend on RIX. Through more 
than half a century of keeping faith 
these stalwart RIX rigs, perfected by 
pioneer compressor engineers, have 
become the very symbols of service 
and dependability. There is a RIX for 
every job, and every job needs a RIX. 
If you would do more work, in less 
lime, for less money, you will find 
much of interest in Rulletin 8-.T. Write 
for it. 

R I X C O M P A N Y , I n c . 
400 4th Street, San Francisco 
S E A T T L E P O R T L A N D LOS A N G E L E S 

A l s o A g e n t s a n d D i s t r i b u t o r s f o r C o c h i s e D r i l l s • • • 
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SERVICISED A P P R O V E D 
PRODUCTS 

Asphalts, Paving, Waterproofing 
Asphalt Planking 
Bridge Planking 

Expansion Joint for Walls, Walks, 
Buildings, Pavement 
Industrial Flooring 

Pipe Joint Compound 
Roofs, Built-up, Bonded 

Sewer Joints 
Swimming Pool Waterproofing 
Waterproofing Asphalts, Paints 

and Sheets 

Announcing— 
I N D U S T R I A L & M U N I C I P A L S U P P L Y CO., Inc. 

SAN FRANCISCO, CALIFORNIA 
As Distributors for Servicised Fibrated 

Bituminous Construction Materials 
l O contractors, municipalities and engineers the 
Industrial & Municipal Supply Co., Inc., states: 

That Servicised Products have been selected by 
them for distribution because Servicised factories are 
specialists in producing fibrated asphalt construction 
materials that have proven by universal acceptance to 
be the most reliable. 

That they are ready to handle orders for Servicised 
Products on an immediate delivery basis as follows: 

Servicised Expansion Joint for protection of pavements, side­
walks, curbs, reservoirs and all classes of concrete work. 

Servicised Sewer Pipe Belt for extra tight, flexible, root-proof 
sewer joints. 

Servicised Fibrated Asphalt Planking and Flooring, for Bridges, 
Viaducts, Platforms,. Warehouses and Industrials generally. 

Other Pacific Coast distributors include: 
Concrete Machinery & Supply Co. 

7 7 7 M E R R I L L A V E N U E 
Los A N G E L E S 

C. S. Barlow & Sons 
I 3 2 6 N O R T H L A K E A V E N U E 

S E A T T L E 

Spaulding Building Material Depot 
E . 2 N D A V E N U E , A T M A I N S T R E E T 

P O R T L A N D 

1 7 1 5 D O C K S T R E E T . T A C O M A 

Premoulded Products , Inc. 
5 3 West Jackson Boulevard, Chicago, 111. 

G E N E R A L D I S T R I B U T O R S For Products Manufactured By 
Factory 

C A I O 5 : rt£®& s e r v i c i s e d p r o d u c t s c o r p o r a t i o n 
D I S T R I B U T O R S A N D D E A L E R S I N P R I N C I P A L T R A D I N G C E N T E R S 
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C U L V E R T S T H A T L A S T 

! 

IT E Y S T O N E C O P P E R S T E E L G A L V A N I Z E D C O R R U G A T E D C U L -
l \ V E R T S , as manufactured by Western Pipe & Steel Co., are unsurpassed 
for long life and rust-resistance. Above is shown a section of 60" diameter 
culvert, made for the East Bay Municipal Utility District. "Western" culverts 
are known for their quality from Alaska to Mexico. 

WESTERN PIPE & STEEL CO. 
4 4 4 M a r k e t S t r e e t O F C A L I F O R N I A 5 7 1 7 S a n t a F e A v e n u e 

S a n F r a n c i s c o Factories: L o s A n g e l e s 

S o u t h S a n F r a n c i s c o — L o s A n g e l e s — F r e s n o — T a f t P h o e n i x 
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VITRIFIED CLAY— 
the Only Everlasting 
Material for 
Sanitary Sewers 

A 28-mile waste water sewer 
at Santa Fe Springs oil fields, 
California—all salt glazed, vit­
rified clay pipe, ranging from 1 2 
to 24 inches in diameter, and 
jointed throughout with "Petro-
lastic" Asphalt cement. 

Designed by engineering de­
partment of the Waste Water 
Disposal Company and laid 
by the Drainage Construction 
Company. 

pacific Qlayproducts 
S u i t e 6 5 0 

C h a m b e r o f C o m m e r c e B l d g . 
1 1 5 1 S o u t h B r o a d w a y 

L o s A n g e l e s 
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I k R R &Uf E ^ C I F I C 
T E R M I N A L S 

m 
C A S T I R O N P I P E 

P I P E — o r a Terminal—is known, too, by the 
company it keeps. Here are two leaders— 
Pacific States Cast Iron Precalked Joint Pipe 
and the great new Parr Terminals—tied up 

in the commercial development of East Bay's Rich­
mond District. 

A t the left is shown Pacific States Cast Iron Pipe 
ready to go into the fire protection system of millions 
of dollars worth of Terminal property. 

Pacific States Cast Iron Pipe is not only unusually 
strong but it costs less—installed—than any other. 
Sizes \}i thru 12 inches. 

In making cast iron pipe of superior quality f rom 
Utah iron and coal wi th Utah labor, the Pac i f ic 

S'at< - Cast Iron Pipe Co. is <!• ing its 
bit toward the new economic 

independence of the Wes t . 
Insist on western-made 

p i p e — a n d p r o f i t 
twice. 

A 

;. 
•mi 

• 

•A. V / 

f cV.o* ' /A,: . ^ •V. *> 
•A 

V , "c, 
• 

W R I T E F O R I L L U S T R A T E D L I T E R A T U R E 

JvL 
C A S T IRON PIPE 

McWANE CAST IRON PIPE CO. PACIFIC STATES C A S T IRON P I P E CO. 
BIRMINGHAM, A LA. PROVO, OTA H. 

SALES OFFICES 
1807 Santa Fe Building, Dallas 

119 West Second, South, Street, Salt Lake City 
267 Washington Street. Portland 208 S. La Salle Street, Chicago 
417 South Hill Street, Los Angeles 111 Sutter Street, San Francisco 
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Sewage Sludge Disposal I 
i 
= 

The City of Milwaukee sells 
"Milorganite" at $22 per ton. 
The City of Chicago sells dried 
sludge at $25 per ton. 

The City of Pasadena sells "Ni-
troganic" at an even higher price. 

i 
• 

They use OLIVER UNITED I 
filters for dewatering sludge be­
fore drying. 

24 O L I V E R S A T M I L W A U K E E 

Houston, Texas; Charlotte, N . C , and Gastonia, N . C , 
also are producing sludge equally valuable for fertilizer. 

These Cities All Use | 
OLIVER UNITED FILTERS | 

in Their Activated Sludge Plants 
The City of High Point, N . C , has ordered Olivers for 
its activated sludge plant. 

The O L I V E R UNITED method of dewatering sludge 
saves time, space and handling and— 

Dewatered Sludge Maizes Profitable Disposal Possible 

O l i v e r U n i t e d F i l t e r s I n c . | 
FACTORIES: 

OAKLAND, CALIF. HAZELTON, PENNA. 
S A N F R A N C I S C O N E W Y O R K C H I C A G O S A L T L A K E C I T Y L O S A N G E L E S 

Federal Reaerve Bank Bldg. 33 W. 42nd Street 565 Wajhington Bvld. Felt Building Central Building 
L O N D O N , W. C . I : 150 Southampton Row P A R I S : 65 Ave. de« Champ* Elysees 

= 3 

liiiiiiiiniiiiiiiiiiiiiiimiiiiiiiiiiiniiiiniHiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiniiiiiiiiiiiK w »iiiii»iN"iiiiiniiiiiiiiiniiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiNiiiiiniiiiiiiiiiiiiniiiii!iiî ,: 

=35 
v 

• 
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• 
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PIONE 
Gasoline power on a Shipment complete on 

shovel and crane. one flat car. 
Positive traction. The patented cable crowd 
Ball hearings on all Convertibility, 

high speed shafts. The PuIIshovel. 
Helical cut gear drive The Variable Speed Motor 

in oil. AcceleratorControIled. 

^Sjroil 
engine 
withoutdksd 
compliaitwriL 

The Northwest Oil Engine T h e Northwest Oil Engine 

b . ! • • i i brings the dependability 

U l l t O n g a S principles! of gasoline power. It has 
spark plugs, magneto—features of equipment 
and principles of operation that your oper* 
ator understands, and it is free from delicate 
and intricate metering devices. 
Fuel can be purchased practically anywhere! 
Losses of fuel by theft are eliminated!—and 
you burn low grade fuel without any use of 
water, other than for cooling, securing 
smooth, reliable operation free from the 
troubles of the Diesel. 
Ask about this amazing Northwest engine. 
N O R T H W E S T E N G I N E E R I N G C O . 

The world's largest exclusive builders of gasoline 
and electric powered shovels, cranes and draglines 

1745 Steger Building 28 E . Jackson Boulevard 
Chicago, 111., U . S. A. 

23 Main Street, San Francisco, Calif. 

Brown-Bevis Company 
Santa Fe Avenue, at 49th Street 

Los Angeles, Calif. 

WCN* 10-10 Gray 
u R T H W E S T 
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P i o n e e r G r a v e l . E q u i p m e n 

"Setups" to Fit Your Job 
We have been making Screening, Crushing and Load­

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

^ Write for new 
HO-puue 

catalog with 
28 blue print 

setups 
of Pioneer 

Gravel 
Equipment. 

We manufacture a complete line of 
11 different sizes of Crushing and 
Screening Plants, also Loading Plants. 
Drag Lines. Storage Bins, Conveyors, 
Shakers, Revolving Screens, etc. 

Close-up view of No. 12 Plant. Crushes, screens and loads in one opera­
tion, one handling of pit-run gravel. Powered by 60 H. P. gasoline 
engine or by steam or electric motor. Capacity 350 to 500 cubic yards 

in 10 hours. Equipped with sand ejector. 

P I O N E E R G R A V E L 
E Q U I P M E N T M F G . CO. 

MINNEAPOLIS :: MINNESOTA 

HARRON, R I C K A R D & McCONE CO. 
1600 Bryant Street at 15th. SAN F R A N C I S C O (SINCE 1875) 2205 Santa Fe Avenue, L O S A N G E L E S 

C. H. & E. 
NEW No. 11 T R I P L E X PUMP 

W H Y T H E C. H. & E . NEW 1929 
T R I P L E X PUMP IS B E T T E R 

Forged Steel Crank Shaft. Texrope Drive. Crank Shaft Roller 
Gearings. Steel Gears. Special Metal Valves. Welded Steel 
Truck Frame. Silent and Smooth-Running. No Vibration or 

Clashing of Gears. 

Capacity 80 Gallons Per Minute— 
500 Pounds Pressure. 

W A R R I N G T O N 
V U L C A N 

P I L E 
H A M M E R S 
are designed in accordance with 
the best engineering principles 
to drive the most piling in the 
shortest time with the least 
damage to the piling and the 
least wear on the machine. 

Catalogue furnished 
on request 

H a r r o n , R i c k a r d & M c C o n e C o . 
Since 1875 

2205 Santa Fe Avenue, Los Angeles 1600 Bryant Street, at 15th, San Francisco 



W E S T E R N C O N S T R U C T I O N N E W S O C T O B E R 10, 1929 

H 

From whom you buy your equipment 
is almost as important as what equip­
ment you buy! You get a continuing in­
terest and service with equipment you 
buy through this organization which 
appreciates that time is money for you. 

S h o v e l C a p a c i t i e s 
Line of plate struck measure. Shock absorber on boom. 
Quickly convertible to pull shovel, crane or dragline. 
No. 301 — yd. dipper on 16' stick, standard. Other 
dippers on proportionate stick lengths. Wisconsin 4 
cylinder gasoline engine. SVi'xbV*". 1060 R. P. M. 
No. SOI — V/4 yd. dipper on 16' stick, standard. Other 
dippers on proportionate stick lengths. Wisconsin 4 
cylinder gasoline engine, 6"x7". 1075 R. P. M. 
No. €01—yd. dipper on 16'stick, standard. Other 
dippers on proportionate stick lengths. Wisconsin 6 
cylinder gasoline engine, 6"x7", 925 R. P. M. 

No interfering bail—that's anoth­
er thing you'll like when you need to 
lift out boulders, old timbers, stumps, 
etc. — that's another reason why the 
Koehring is the all-service shovel! 
Raise or l o w e r boom at com­
mand of levers! No need for adjust­
ing crowding cables! Instant readiness 
for any situation — high bank work, 
close-in digging— stripping— shallow 
grading — high or low dumping! Fast 
on its feet and as easy steering as a 
motor truck! . . . Know the Koehring! 

Write for Shovel 
Bulletin 

C A L L O R A D D R E S S N E A R E R O F T H E S E T W O : 

HARRON, RICKARD & McCONE CO. 
( S I N C E 1875) 

L O S A N G E L E S : 2205 Santa Fe Ave . S A N F R A N C I S C O : 1600 Bryan t St., at 15th 
Telephone: Midland 4191 Telephone: UNderhill 3740 

4M0-M 
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W E I C H - M I X 
T R A D E M A R K 

Auxiliary Scale 
Weighs Water 

Standard Smith 
Tilting Mixer 

p% One-Man Operation 

S e p a r a t e 
S c a l e B e a m 

f o r E a c h 
A g g r e g a t e 

I 
l 
i 

Same 
Height 

as 
Standard 

Smith 
Mixer 

Without 
Weighing 

Equipment 

L J t — 

for CENTRAL MIXING PLANTS— 
a complete self-contained manufacturing unit that accu­
rately proportions A L L materials by W E I G H T and then 
thoroughly mixes them—Standard Smith Mixer and hop­
per used—No need for additional weighing hoppers—Vi­
brating device cleans hopper and allows scale to return to 
balance—Centralized control with one-man operation—a 
compactly built unit with fast portability—Easily applied 
to any of the larger size Smith Mixers in the field—Re­
quires less capital and effects tremendous savings in oper­
ating cor.ts. Write for complete descriptive information. 

Weighs All 
Hie Aggregates 
-then Mixes J 

T H E T. L . SMITH COMPANY 
l l l l -32nd S T R E E T , M I L W A U K E E , WISCONSIN 

Division of National Equipment Corporation 
Sola Offices and Service Warehouses in all principal cities. 

A3270-I-WM i 
H A R R O N . R I C K A R D & M c C O N E C O M P A N Y 

1600 Bryant Street, at 15th, San Francisco S I N C E 1875 2205 Santa Fe Avenue, Los Angeles 
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Hyster, mounted on a "Caterpillar" Thirty, swinging 
a nine-foot concrete bucket over a 1200-foot span. 

H Y S T E R does the job! i 

HYSTER 
FOR ANY L I F T OR P U L L 

IF YOUR operations require any kind of lift or pull, 
HYSTER will do the job more efficiently... at less 

cost to you. Hoisting building materials, pulling heavy 
loads, cable stringing, sand and gravel pit work, digging 
or backfilling... these are but a few of the many oper­
ations for which the HYSTER is adapted. 

Tell us what your job is, and we will explain fully 
how the HYSTER can help you. 

Selling Agents: Authorized "Caterpillar" Dealers 
am W I L L A M E T T E - B U S T E D C O M P A N Y 

P O R T L A N D , O R E G O N . . . . P E O R I A , I L L I N O I S . 
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\jvetu day L 

QU I C K L Y convertible without 
drum lagging from Backfiller 

to Crane, Clamshell or Dragline, 
the Buckeye Utility Backfiller-
Crane can be kept continuously 
in profitable operation. It is effi­
cient for handling miscellaneous 
materials, feeding central mixing 
plants,pulling sheeting.yard serv­
ice—in fact, the variety of its 
profitable applications is limited 
only by the ingenuity of its oper­
ators in adapting their methods to 
this equipment. Equipped with 
Timken roller bearings and mul­
tiple-disc clutch control. 

The Buckeye Traction Ditcher Co 
Findlay, Ohio 

tpays its way 

v e r 

A . L . Y O U N G M A C H I N E R Y C O . 
SAN FRANCISCO 

T h e B R O W N - B E V I S C O M P A N Y 
LOS A N G E L E S 

file:///jvetu
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'Maximum Service at 
^Lowest Cost 

W h e n you find it necessary to use 
compressed a i r a n d a i r tools, it is 
with a feeling of assurance that you 
turn to the Gardner-Denver Company 
for your needs. Because of the high 
s t a n d a r d of per formance that is 
"built" in all Gardner-Denver pro­
ducts , a m a x i m u m serv ice at the 
lowest possible cost can a l w a y s be 
depended upon. 

W e will gladly furnish 
Bulletins on request. j f c 

G A R D N E R - D E N V E R C O M P A N Y 
ROCK D R I L L DIVISION 

DENVER. C O L O R A D O 

Salti Oflicts Throughout tht World 

G A R D N E R - D E N V E R 
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MONONGALIA C O U N T Y (West 
Va.) uses this % yd. Universal 35 

to remove road slides and slips. Notice 
how far reach of the shovel boom per­
mits casting on the far side of the road. 

UNIVERSAL 35 owned by William 
Muirhead, Durham, N .C. , un­

loading 900 tons of steel forms, girder 
and beams in ten hours. 

When it comes to 
Close Figures-

Count the 
U N I V E R S A L I S 

in on the job 

UN I V E R S A L 35 with backdigger 
boom, mounted on the famous 

2 speed Center Drive Crawler. One of 
the two Universal machines owned by 
Coahoma County (Mississippi). 

TH E Universal 35 superstructure is 
readily transferable to motor truck 

mounting when quick mobility is required. 
Universal Truck Cranes are built in 5, 6, 
7 % and 10 ton capacities. 

THIS fast stepping half yarder is big 
enough and powerful enough to 

handle a sizeable job alone. And it's 
small enough to be cheaply operated on 
clean up work around the big jobs. Use 
it with any type of boom equipment— 
shovel, crane, dragline, clamshell, 
skimmer scoop, backdigger. The correct 
boom equipment protects your profit 
margin on the closely figured jobs. 
T H E UNIVERSAL CRANE CO., Lorain, o. 

Truck Crane and Universal "35" Representatives: The Universal Crane Co., Los Angeles. Calif.: The Universal Crane Co.. San Francisco, Calif.; 
The Feenaughty Machinery Co., Portland, Seattle, Spokane. 

Universal "35" Representatives only: The Smith Booth Usher Co., Los Angeles, Calif.; The Jenison Machinery Co.. San Francisco, Calif. 
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S T O C K S 
S A L E S 

S E R V I C E 
on Construction Equipment 
B a r b e r - G r e e n e C o n v e y o r s , L o a d e r s a n d D i t c h e r s 

B u t l e r B i n s a n d H o p p e r s 
C o n t i n e n t a l P o w e r U n i t s 

E l g i n S t r e e t S w e e p e r s a n d E d u c t o r s 
G a l i o n G r a d e r s a n d R o l l e r s 

L a k e w o o d P a v i n g E q u i p m e n t , C o n c r e t e P l a c i n g 
E q u i p m e n t , C l a m S h e l l B u c k e t s , C a r s 

a n d T i e r L i f t T r u c k s 

M i l w a u k e e G a s o l i n e L o c o m o t i v e s 
M u n d y H o i s t s O r t o n T r u c k C r a n e s 

P a g e B u c k e t s 

R e x M i x e r s a n d P a v e r s R i x C o m p r e s s o r s 
S a u e r m a n E x c a v a t o r s a n d S c r a p e r s 

T e l s m i t h R o c k C r u s h e r s a n d G r a v e l P l a n t s 
T h e w - L o r a i n S h o v e l s , C r a n e s a n d D r a g L i n e s 

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

M a c h i n e r y Company 

58 FREMONT S T R E E T Phone SUtter 0952 S A N FRANCISCO 

[ S E E EIGHT J C M S S D N P A G E S F O L L O W I N G ] 
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The. Lakewood Double Compartment Steel Tower as shown above was 360 ft. h'ujh 
and each compartment handled a 2Y> cu. yd. Elevator Bucket. 

The Shaver Lake Dam 
'T 'HE Construction Division 

of the Southern California 
Edison Co. placed 280,000 cu. 

Is. of concrete in the Shaver 
>am in 271 days with 

LafceWQod Chuting and Steel 
sjower Equipruxmh J h e max-

run Ifjr^nTen^n'hour 
)8 cu. yds. 

If youvt^tc^a^acity — If you 
want a chu^^h^M^H handle 
large aggregate^CQnateie^If 
you want a chute 
handle dry concrete ea< 
You want Lake wood Hal 
Round, Arch - Band Chute. 

Bulletin 23-R gives the complete 
details—write for copy 

EXPORT OFFICES: 30 Church St, N«nr York Cry • • CABLE ADDRESS: Brosites 

Vhe/kkewoodEngineering Co., CLEVELAND-0. & 

California Representatives: J E N I S O N M A C H I N E R Y CO.. 58 Fremont Street, San Francisco; 
T H E B R O W N - B E V I S CO. . 49th Street and Santa Fe, Los Angeles 

* L O C A L S T O C K S JCvi'SDK A N D S E R V I C E * 
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I 

Security'—'even against Tramp Iron] 
WH E N the unexpected happens—and a sledge head, drill 

point, dipper tooth or any stray steel sneaks into your 
crusher—then what? 
If it's an ordinary iron crusher with a lever shaft, there's a broken 
shaft, production stops—your payroll goes on, repair bills pile up. 
But, if it's a Telsmith—with steel frame, steel crown and a fixed 
unbreakable shaft—the crusher is undamaged—the intruding iron is 
easily extracted, production schedules are maintained. Not merely 
a claim but a FACT—backed up by Telsmith's positive guarantee. 
Why carry your own risk when Telsmith offers "crusher insurance?" 
The story of security is told in detail in Catalog 1 76 (Telsmith 
Primary Breaker) and Bulletin 2F26 (Telsmith Reduction 
Crusher). Yours for the asking. 

SMITH ENGINEERING WORKS 
1826 Holton Street :: :: Milwaukee, Wisconsin 

G U A R A N T E E 
Frame, crown and main 
shaft of the Telsmith 
Crusher are guaranteed for 
two years, from shipment, 
against breakage by tramp 

iron. Damage done by 
dynamite is not 

covered. 

Consult the nearest repre­
sentative or write or wire 

TELSMITH direct 

Jenison Machinery Co. 
58 Fremont Street 

SAN FRANCISCO 

Garlinghouse Bros. 
2044 Santa Fe Avenue 

LOS A N G E L E S 

TELSMITH B-7 

* L O C A L S T O C K S JEmSON A N D S E R V I C E • 
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E A S Y O P E R A T I O N 

Western Distributors: 

Jenison Machinery Co. 
SAN FRANCISCO 

Smith Booth Usher Company 
L O S A N G E L E S 

Feenaughty Machinery Co. 
PORTLAND, B O I S E . SPOKANE. 

S E A T T L E 

Brown, Fraser & Co., Ltd. 
VANCOUVER, B. C. 

C. H. Jones Co. 
S A L T L A K E C I T Y 

Hall-Perry Machinery Co. 
B U T T E , MONT. 

F. Ronstadt Co. 
TUCSON, ARIZ. 

Steel Products Corp. 
E L PASO, T E X A S 

O F a Motor Patrol Grader means that 
your operator will do more work and 

better work with less effort. Galion E - Z Lift 
Motor Patrol Graders are the easiest operat­
ing Motor Graders ever designed. Al l con­
trols are within reach of the operator and 
all adjustments are easily and quickly made 
from the operator's platform. 

Galion E - Z Lift Motor Graders are scien­
tifically designed and perfectly balanced, 
sturdy, rigid and chatterless and will give you 
years of satisfactory, uninterrupted service. 

Write for special bulletins 

The 
G A L I O N I R O N W O R K S 
& M A N U F A C T U R I N G C O M P A N Y 

Galion, Ohio 

• L O C A L S T O C K S J CM" SDN A N D S E R V I C E * 
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Dependable Power for Every Purpose 

W e s t e r n D i s t r i b u t o r s 
Salt Lake City 

Lund Company 
Mcndcnhall Auto Parts Co . 

Denver 
Hcndric & Bolthoff 
Gall Auto Specialty Supply 

Company 

Southern California and Arizona 
Brown-Bevis Company 

Northern California and Western 
Nevada 

JenUon Machinery Company 
Los Angeles 

Brown-Bevis Company 
Colyear Motor Sales 

Seattle, Washington 
A . H . Cox & Company 
Colyear Motor Sales 

Vancouver 
Power Equipment &. Supply 

Company 
Vancouver Parts Co. , Ltd. 

San Francisco 
Colyear Motor Sales 
Jenison Machinery Company 

Portland, Oregon 
Howard Cooper Company 
Colyear Motor Sales 

S P E E D the job along" is the 
cry of the boss. Delays are too expensive to 
countenance in road building, tf Among the 
many road building jobs where Heavy Duty 
Continental Engines lead the way to profits 
a significant number is located in Southern 
California. The T. L . Smith Co. 10S Mixer 
shown above is powered with a Heavy 
Duty Continental Engine applied by 
Brown Bevis Co. as assurance of profitable 
power dependability under all conditions. 

C O N T I N E N T A L MOTORS CORPORATION 
I N D U S T R I A L E Q U I P M E N T DIVISION 
Office and Factory: Muskegon, Michigan 

The Largest Exclusive Motor Manufacturer in the WorW 

rontinental Fn nines 
• L O C A L S T O C K S J Evil SDN A N D S E R V I C E • 
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Not On Design And Performance Alone 
< 

But On Sheer Value This Rex 10-S 
Leads Its Class 
Advanced engineering—new design—elimination of unscientific 
weight—closer control of water and mixing—unprecedented per­
formance; all these mean little, unless they are within the reach of 
the ordinary job. 
Fortunately, such engineering leadership usually coincides with 
leadership in production facilities. 
Asa result, even such a remarkably advanced mixer as the Improved 
Rex 10-S can be built at costs that more ordinary plants can only 
consider as hopelessly idealistic. 
And on every suitable concrete job can be put a mixer far in advance 
of its times: 

in the way it is built 
in the way it performs 

at a price that sets a standard of value in the industry. 
Check this remarkable 10-S or any other Rex through the medium of 
this coupon. 

C H A I N B E L T C O M P A N Y , 731 Park Street, Milwaukee, Wisconsin 

Improved Again 
for 1929 

After a year of exhaus­
tive tests plus 18 months 
in the field, the time-
proven Rex 10-S makes 
its 1929 bow with even 
more new features. 
Check them in the cat­
alog for your evidence 
of what your dollar 
should buy in a modern 
10-S mixer. 

I 
(Rug. U.S. l'at. Off.) 

C H A I N B E L T C O . , 
711 Park Street, Milwaukee, Wise. 

Send me Catalogs on the mixers I've checked. 
V4-b»g filter • 2- to J-bag 14-S • 
Vr to l-hag 5-S Q 6-bag 28-S • 
l-hag7-S • 12-batt S6-S • 
1-to 2-bag lO-S • 27-E Paver • 

" •— .. 

City > —State 

* L O C A L S T O C K S JCf4'523N A N D S E R V I C E • 
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Quarry Operations at the Monolith Portland 
Cement Company, Monolith, Calif., are 
handled by this 1 h yd. Lorain-75 electric shoveL 

gel 

MOKOLITH PQR I LAND U-MuMT CO, f 

E R E , rock is 
shot down 

from a 300 foot 
quarry face by tunnel blasts. Ex­
cept in the case of occasional 
exceptionally heavy blocks, 
the rock is loaded without any 
secondary shooting whatever. 

Large rock is picked up on top of 
the dipper, and eased into the cars, 
without a heavy drop, by a slight 
movement of the dipper stick. 

Heavy loads, like this, are easily 
handled by the single motored 

Center Drive Lorain-75 shovel. 
This machine permits the oper­
ator to concentrate all the power 
of the electric motor on a 
single motion. At the same time 
it gives him accurate control 
of the dipper. 

The performance of this VA yd. 
Lorain-75 is typical of its service 
in quarries all over the country. 
Cutt ing the costs per ton of 
rock excavating, this machine 
has more than doubled its sales 
to quarries during the last year. 

T H E T H E W S H O V E L C O M P A N Y Lorain, Ohio 
Shovels • Cranes * Draglines * Backdiggers • Locomotive Cranes 

Qasoline, Diesel, Electric or Steam Power 

TlH!E!W!b°.?^ 
Distributed bu: 

Smith Booth Usher, Los Angeles, Calif., Jenison Machinery Co., San Francisco, Calif., Paragon Supplies, Ltd., Vancouver, B. C , Canada, Hall-Perry 
Machinery Co., Butte, Mont., Feenaughty Machinery Co., Portland, Ore,, Spokane, Wash., Seattle, Wash. 

• L O C A L S T O C K S J CM" SON A N D S E R V I C E * 
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No Water Lost—No Great Expense 
In Cleaning Out this Reservoir 

WH E N the water storage reservoir of a Western industria I 
plant became clogged up with sediment, the engineers 

began looking around for some economical means of cleaning 
it out without sacrificing the water. 

As a result of their study, they decided to use a simple 
Sauerman Drag Scraper installation with a head-tower 
mounted on trucks and an ordinary A-frame tail tower. 

The Sauerman "Crescent" Scraper worked back and forth 
between the towers, digging and conveying the sediment from 
the bottom of the reservoir to a point on the bank without wast­
ing the water or endangering the supply. 

There was no great investment because the initial cost of 
the Sauerman Scraper was low. Operating costs were excep­
tionally small because the scraper requires one operator only 
and the wearing parts are few. 

T h i s same equipment can be used for many other jobs that 
come up in the general line of contracting work. There is a 
size of scraper to meet any capacity requirement up to 400 
cu.yd. per hour. 

Wri te for Drag Scraper Catalog No. 10. Ninety-six pages 
of useful information with illustrations of more than 100 
excavating and material-handling jobs of different size and 
description handled by Sauerman Scrapers. 

SAUERMAN BROTHERS, Inc. 
CHICAGO, ILLINOIS 

Jenison Machinery Co* Smith Booth Usher Co* Clyde Equipment Co. 
58 Fremont St., San Francisco 228 Central Ave., Los Angeles Portland, Ore., Seattle, Wn. 

S A U E R M A N 

3< 

Sauerman Power Drag 
Scrapers are Cutting Costs 

on the Following Work: 
—cleaning or deepening reservoirs 
—constructing levees 
—grading building sites 
—cut and fill work 
—excavating sand and gravel f rom 

bank or hillside 
—excavating sand and gravel f rom 

shallow pits 
—stripping overburden 
—distributing spoil piles 
—dredgng out shallow streams 

and canals 
—making earth dams 
—handling all kinds of bulk ma­

terials 

• L O C A L S T O C K S J E E J S O N A N D S E R V I C E • 
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tucuo i 

travel, swing", an 
aise or lower the bo 

at the same time 

' f * » 
ORTON CRANE & SSEOVSL CO. 

WIH South IX;irl>i>ni Street, Clinjf-u, III. 
Rtprtttutuilija in Priut^Mil (iiii> 

'1 

CranesTShavehsCrBuckets 

Representatives: JEMSSDN San Francisco; LEIGH M. RAILSBACK, Los Angeles 
HOWARD-COOPER CORPORATION, Portland, Seattle, Spokane, Boise 
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B E T T E R AND C H E A P E R ASPHALT ROADS 
THROUGH T H E U S E OF 

FOR 

Surface Treatments, Plant and Road Mix and 
Penetration Pavement 2 to 8 Inches Thick 

Used Without Heating—No Expensive Equipment 

That Bitumuls is Useful and Economical is Proven by Repeated 
Orders from Distinguished Customers Including 
California Highway Department Oregon Highway Department 
Arizona Highway Department Nevada Highway Department 

National Park Service, F . A. Kittredge, Chief Engineer 

The Counties of— 
Los Angeles, Riverside, Alameda, Fresno, Kern, Contra Costa, 

Marin and Santa Cruz in California. 
Hood River, Lane, Coos and Josephine Counties in Oregon 

t t t t t t t t t t t t 

FOR OUR CUSTOMERS' C O N V E N I E N C E , B I T U M U L S IS NOW A V A I L A B L E AT 

Bitumuls Plants: 
Oakland, California 

Inglewood, California 

Bitumuls Branch Offices: 

Thompson Brothers 
2150 G Street. Fresno, Calif. 

C. W. Hartman 
19th and M Streets, Bakersfield, Calif. 

Heafey Moore & Co. 
344 High Street, Oakland, Calif. 

Jack Casson 
Hayward, California 

J . P. Holland, Inc. 
1834 McKinnon Ave., San Francisco, Calif. 

709 Couch Building 
Portland, Oregon 

Bitumuls Distributing Stations: 
City of Riverside 

Riverside, Calif. 
Western Motor Transfer Co., Inc. 

2 Quarantina Street, Santa Barbara. Calif. 
Cox and Nunn 

Encinitas, California 
Also Crescent City, Calif., and Bandon, Oregon 

Bitumuls Dealers' Stations: 
O. F . Fisher 

418 Security Building, Phoenix, Arizona 
Mercer-Fraser Company 

Second and Commercial Sts., Eureka, Calif. 
John R. Chace 

Second and Jones Sta., San Jose, Calif. 

224 West Gold Avenue 
Albuquerque, New Mexico 

J . W. Huffman 
Merced, California 

A. Teichert & Son, Inc. 
1846 37th Street, Sacramento 

Central Supply Company 
Salinas, California 

Highway Builders, Ltd. 
San Rafael, California 

E . M. Dearborn 
Redwood City, California 

Write for information regarding uses and nearest supply point 

A M E R I C A N B I T U M U L S C O M P A N Y 
503 M A R K E T S T R E E T S A N F R A N C I S C O C A L I F O R N I A 
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FOR PERMANENCE 

VITRIFIED SALT GLAZED C L A Y 
SEWER PIPE 

i 

<• 

; 

SALINAS O U T F A L L SEWER • • • GOGO & RADOS, CONTRACTORS 

V I T R I F I E D S A L T - G L A Z E D C L A Y P I P E is recog­
nized today as the one material providing a l l the qualities 

essential to complete sanitation and permanence. I t resists 
corrosion, and is dense and impervious to a high degree. 

For the Salinas Outfall Sewer, there was used 18,293 feet 
of 8", 10", 12", and 18" Double Strength pipe made by us. 

GLADDING McBEAN & CO. 
S A N F R A N C I S C O O A K L A N D L O S A N G E L E S 

P O R T L A N D S E A T T L E 
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DELEGATES 
to Conventions 

of 

C A L I F O R N I A L E A G U E 0 / M U N I C I P A L I T I E S 
C A L I F O R N I A S E W A G E W O R K S A S S O C I A T I O N 

are cordially invited to visit our 

O A K L A N D F A C T O R Y 
19th Avenue and Estuary 

where pipe for the following installations has been made: 

1. SAN R A F A E L O U T F A L L S E W E R 
2. SAN JOSE O U T F A L L S E W E R 
3. W O O D L A N D O U T F A L L S E W E R 
4. B E R K E L E Y STORM S E W E R 
5. MORAGA A Q U E D U C T , EAST BAY M U N I C I P A L 

W A T E R D I S T R I C T 
6. SALINAS STORM AND SANITARY S E W E R 

AND O T H E R S 

A M E R I C A N C O N C R E T E P I P E C O M P A N Y 
Successors to 

W E S T E R N C O N C R E T E P I P E C O . and B E N T C O N C R E T E P I P E C O . 

W M . A . JonxsoN, President 
B . J . P R I M M E R , Vice-President 

L O S A N G E L E S 

O A K L A N D 

OFFICERS: 
E R N K S T F . B E N T , Executive Vice-Pres. 

J . M . M A C A D A M , Secretary 

FACTORIES: 
T A C O M A , W A S H . 

F O R T W O R T H . T E X A S 

H . H . J E N K I N S , Vice-President 
W . L . J E N C K S , Treasurer 

S A N D I E G O 
P H O E N I X . A R I Z . 

542 South Broadway 
LOS ANGELES, CALIFORNIA 

41 Sutter Street 
SAN FRANCISCO, CALIFORNIA 
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Even Better 
than it looks! 
FROM the ground up, the V-j-yard 

B U C Y R U S - E R I E "1020" Crane and 
Shovel shows you unequalled sim­
plicity and greater strength. 

For instance, look at its "Single 
Shaft Drive" mounting. Only one 
drive shaft, and one gear ;ind pinion, 
below the deck—yet this simpler 
mounting gives more complete con­
trol than others! The operator can make sharp turns 
or gradual turns— can pivot right around in one spot 
if necessary—can set a brake to slop (ravel in either 
direction, while allowing free travel the other way. 

This simpler and stronger construction is curried 
right through the machine— 

It has a one-piece truck frame and turntable—it has 
larger and stronger shafts—anti-friction bearings on 
all high speed shafts—big oversize clutches, of the out­
side band type—gears, transmission, and boom hoist 
running in oil baths. 

A Standard of Reliability that you can't 
match in its size class— 

In every detail, this machine is built to the 
B U C Y R U S - E R I E standard of Reliability—the "1020" has 
the same ruggedness, size for size, that you find in the 
15-yd. B U C Y R U S - E R I E shovel. 

I T PAYS TO G E T QUALITY when buying a small 
Crane or Shovel. Buy the machine that is not built to 
sell at the lowest price, but to do the hardest work, and 
give the most continuous service. 

That's the Brcviu s-Kim-: "1020." Let us tell you 
more about this machine! Write us. 

BUCYRUS-ERIE COMPANY 
General Offices: South Milwaukee, Wis. 

Plants: South Milwaukee. Wis.; Erie, Pa.; Evansville, Ind. 
Western Branch Office: 989 Folsom Street. San Francisco, Calif. 

Representatives: 
Concrete Machy. & Supply Co., 

777 Merrill Ave., Los Angeles. Calif. 
Clyde Equipment Co. 

Portland, Ore.—Seattle, Wash. 

B U T Y R U S 
E R I E 

Representatives: 
H. N. Steinbargcr Co. 

Denver, Colo. 
National Equipment Co. 

Salt Lake City, Utah 
Adv. 764 
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"Perfect Performance 
- ~ Through 18 Inches of Frost" 

With over 16,000 cranes and 
shovels in the field... over a half 
century experience building Qual­
ity handling machinery . . . and 
three large plants devoted to this 
Purpose, Industrial Brownhoist 
offers you maximum returns on 
material handling investments. 

WM. McCORMICK, contractor of 
Youngstown, Ohio, writes: " I 
am well pleased with my i/o-yard 

Industrial Brownhoist shovel crane. 
Both as a shovel and a crane it answers 
the purpose of my business admirably." 

He continues, "This winter I used 
my y 2-yard shovel for grading, and it 
performed perfectly in spite of there 
being f rom twelve to eighteen inches 
of frost in the ground at times. Last 
fa l l I usqfl the machine as a crane for 
unloading slag from railroad cars, and 
experienced no difficulty in unloading 
a c ar an hour." 

The successful shovel crane perform­
ance that this owner has enjoyed, is 
accountable to Industrial Brownhoisfs 

ability to supply a quality machine of 
just the rigid type and size. 

Whatever your particular job may 
be . . excavating . . grading . . loading or 
unloading bulk materials, you too, can 
expect perfect performance with an 
Industrial Brownhoist on the job. Act 
today . . . increase your earnings by de­
creasing your handling costs with one 
of these convertible shovel cranes. 
They come in sizes ranging from 3/2 to 
I ' / j yd. dipper, and (> to 15 tons crane 
capacity. A c hoice of gas, steam, elec­
tric or diesel power may be had. 

•lust drop a line to our nearest repre­
sentative, he will gladly call. 

Industrial Brownhoist Corporation, General Offices, Cleveland, Ohio 
District Offices: New York, Philadelphia, Pittsburgh, Detroit, Chicago, New Orleans, San Francisco. 

Plants: Brownhoist Division, Cleveland; Industrial Division, Bay City, Michigan; F.lyria Foundry Division, Elyria, Ohio. 

INDUSTRIAL BROWNHOIST 
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I N U N D A T I O N 
in another corner of the world 

BIAW-KNOX 
P M D U 

The Blaw-Knnx I N U N D A T I O N S Y S T E M is 
a complete proportioning machine, controlling 
water-cement ratio, accurately proportioning 
aggregates and compensating for the bulking 
action of moist (job) sand. Cement weighing 
system also furnished when desired. 

Completely described in Bulletin No. 996—a 
copy of which will be sent upon request. 

The demand for 
—quality concrete 
—workable concrete 
—economical concrete 
—Constant Concrete 

spreads to 

In the selection 
of the Blaw-Knox INUNDATION 
SYSTEM and a Blaw-Knox Central 
Mixing Plant, the engineers of the Em-
presa Constructor a Costemalle, Monte­
video, Uruguay, reflect and justify the 
opinions of engineers and contractors 
throughout the world who have used 
INUNDATION on thousands of con­
creting jobs. 

B L A W - K N O X C O M P A N Y 
689 Fanners Bank Bldg. Pittsburgh, Pa. 

W . H . Schutte, 1203 Financial Center Bldg., San Fran­
cisco, Calif.; Garlinghouse Bros., 16th St. and Santa Fe 
Ave., Los Angeles, Calif.; Harron, Rickard & McCone, 
1600 Bryant St., at 15th, San Francisco. Calif.; J . L . 
Latture. 312 E . Madison St., Portland, Ore.; Pacific 
Hoist & Derrick Co., 818 First Ave., S., Seattle, Wash . ; 
L . A . Snow Co. , 1032 Sixth Ave., S.. Seattle, Wash. 

blAW-KNOX 
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II I! I, U 1 . P A T , OfF 

G R A D E R S « " R U S S E L L 

F O R H E A V Y D U T Y 
Super-Mogul-12 Foot Blade 
Scarifier Attachment 

Super-Special—9 Foot Blade 
Scarifier Attachment - - • 

$1,889.00 
401.00 

$1,140.00 
300.50 

Prices F. O. B. San Leandro, Calif .—Write for Information on Smaller Sizes 

V 
"CATERPILLAR" TRACTORS 

McMILLAN H Y D R A U L I C DIRT MOVERS 
A T H E Y TRUSS W H E E L DUMP WAGONS 

W E S T C O A S T T R A C T O R C O . 
Telephone MArket 8020 1175 Howard Street, San Francisco 
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1 

Noti 
these things 

Right up to the edge of the fill—a fall load in the big 3-way dump 

wagon—asking but little room in which to turn—the quick eye of 

an experienced earth mover catches these points in the picture! The 

dependable power and sure trac­

tion of "Caterpillars99 make pos-

T E N . . 
F I F T E E N 

Prices—f. o. b. Peoria, Illinois 
. . . $1125 T W E N T Y $1975 
. . . $1500 T H I R T Y $2473 
S I X T Y $4300 

sible lower costs, bigger profits 

and more jobs done in a year! 

C a t e r p i l l a r T r a c t o r C o . 
P E O R I A , I L L I N O I S and S A N L E A N D R O , C A L I F . , U . S. A . 
T r a c k - t y p e T r a c t o r s i C o m b i n e s * R o a d M a c h i n e r y 

(There is a "Caterpillar" Dealer Near You) 

R E G . U . S . 

T R A C T O R 
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United Concrete Pipe Co., Inc. 
Concrete Pipe---plain and rein­
forced—for every purpose---
sewerage, irrigation, drainage, 
and high-pressure water service 
---in all sizes from 4 to 108 in. 
diameter. 

. . . announce . . . 

the completion of their 27-acre 
plant at Torrance Station, Los 
Angeles, for the manufacture of 
Centr ifugal ly Cast Concrete 
Pipe by the Moir-Buchanan 
Process. 

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

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

Plants at: 

Los Angeles (Torrance), Compton, Ventura, Merced, Delhi, Modesto, Tracy, 
Sacramento, and Woodland, California 
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T H E 
DIESEL-ELECTRIC 

1 

I N N 

f x 

M 

\ 

I 

AND NOW 

MARION 
DIESEL - E L E C T R I C 

I D E W A T E R Timber Co. of Port 
land, Oregon, finds in this new 

hovel all the economy of the Diesel 
with the fine operating characteristics 

f the steamer. Ask for full details. 

M A R I O N , O H I O , U . S. A . 

s i 
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1P:
 w - ^ Sty * 

Speeder HANDLING SLAG is a real 
test for any half-yard 

shovel. It's all in the day's 
work for Speeder with its pow­
erful 53 H.P. motor and two 
speeds on drums. The tough­
est material gives way under 
the positive action of the 
Speeder direct 2-part rope 
crowd. No matter what the 
job, Speeder will do it better. 
A new catalog is yours for 
the asking. 

pictured above 

is loading slag 

for Stroth Bros. 

Wellston, Ohio 

l ] p e e d e r M a c h i n e r y C o r p o r a t i o n 
1219 Sooth Sixth Street, West Cedar Rapids, Iowa, U.S.A.. 
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DirtFly! 
WH E T H E R it's smoothing out the 

chuckholes on a stretch of roadway 
— grading down some rough ground with a 
bulldozer—or just plain hauling with dump 
wagon or scraper train—"the dirt flies'9 

when a Cletrac is on the job. 
Power is the big factor—and when Cletrac 
combines it with unyielding traction and the 
high gear speed of a perfect transmission 
system, there is no question about results. 
Cletrac Crawler Tractors are the standard 
power units for every phase of road work 
and general contracting service. For speed, 
economy and all 'round satisfaction . . . . 
S E L E C T A C L E T R A C ! 

T H E C L E V E L A N D T R A C T O R CO. 
1 9 3 3 2 E u c l i d A v e n u e C l e v e l a n d , O h i o 

Cletrac Crawler Tractors are built 
in a complete line covering the 
entire range of large, m e d i u m 
and small power requirements. 
Four models — 20 h. p. — 30 h. p. 

— 40 h. p. —100 h. p. 

4 

Write for the big story of 
Cletrac performance in 
all types of heavy duty, 

industrial work. 
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Concrete 
Bridge Deck 

tWfecttyturedby Hunt Process" 
ON bridge No. 5311 of U. S. Highway 

99 (California Slate Highway No. 4 ) , 
results of the "Hunt Process" cure have 
exceeded even the highest hopes of engi­
neers. 
Replacing the old structure over the Santa 
Clara River which was swept away by the 
St. Francis dam break, this swayback type 
bridge is 410 feet long with five 82-foot 
plate girder spans. The re-info reed 
concrete deck is 7 inches thick and width, 
42 feet including a 4-foot sidewalk. 

On jobs like this or any other form of 
concrete work, "Hunt Process" is the best 
bet when you come to the curing! A 

single, simple operation and the job's 
done. No sprinkling—no ponds to make 
—dirt or straw to remove! A two-man 
crew is suff ic ient for the largest job. 
Prevents hair-checking and subsequent 
scaling while it increases the compressive 
strength and resistance to abrasion. 

"Hunt Process" has cured more than 
8,000,000 sq. yds. of pavement and is 
now an accepted method among various 
U. S. Governmental departments, many 
states, counties and cities throughout the 
entire country. We will be glad to send 
you one or all of the booklets which you 
check below. 

M P 
111 Board of Trade Illdg., Los Angeles, Calif. 

35 Earn Wackcr Dr. 
Chicago. I I I . 

1754 Graybar Blciit. 
New York, N. Y. 

1314 Magnolia III.I:-. 

Dalla.. T>». 

• "Curing Concrete Without Dirt anil Water by 
the Hunt Process." 

• "Protecting Pipe Lines and Exposed Metal Sur­
faces with McEverlast Protective Coatings." 

• "Controlling the Activities of the Termite." 

Name . 

A d d l t l M i 
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"A contractor that can't be 
pleased with a L I N K - B E L T 

can't be pleased9' 

Here is the complete 
Link-Belt line of 
Shovels — Cranes. 
—Draglines: %, 1, 
\V*. Wz and 2 cu. 

yd. capacity heavy 
duty units. Any of 
them can be shipped 
loaded on n flat car 
without dismant-
ing. 

NOBODY . . . not even the con 
tractor who owns it . . . knows 

the merits and the weak points of 
a shovel as intimately as the man at 
the controls. 
That's why we get so much satis­
faction out of such typical operator 
opinions as this from Jackson W. 
Barton, of Richmond, Va. 

"As for yardage, it would be hard to 
estimate that, because the jobs were 
small; some were excavations for 
man holes, sewer tops, and the like. 
"However, I would like to make one 
statement: Any contractor that can­
not be pleased with a Link-Belt 
Trench Hoe cannot be pleased with 
any trench hoe." 

L I N K - B E L T C O M P A N Y 
Builders of Locomotive Cranes for 30 years. Portable loaders—Crawler Cranes—Shovels—Draglines 374.; 

San Francisco Portland Seattle Los Annelcs Phoenix 
G A R F I E L D & C O . J . L . L A T T U R E E Q U I P M E N T C O . A. H . C O X & C O M P A N Y , I N C . H A R R Y C . C O L L I N S M I N E & S M E L T E R E Q U I P M E N T C O . 

Hearst Bld«. 312 E. Madison St. 1757 First Ave., S. 2411 East 26th St. Lock Box 788 

LINK 
S H O V E L S • C R A N E S + D R A G L I N E S 
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Trident Meter 
No. 50908 
Delivered 

March 10, 1899 

U N I T P A R T S 
1929 

T R I D E N T 
WATER M E T E R S 

purchased a generation ago 
are made and kept as good 
as new today simply by put-
ting new improved Unit 

Parts into the old cas­
ing. Think what this 
means in saving time 
and money for water 
works men. 

P I O N E E R S IN M E T E R P R O G R E S S 
Yesterday—TODAY—Tomorrow 

L A M B E R T 
W A T E R M E T E R S 

also have this great feature 
that means economical 
maintenance of maximum 
revenue and sustained ac­
curacy over long periods of 
years. Watch future ads for 
further features of Trident 
and Lambert Meters. 

NEPTUNE METER COMPANY 
THOMSON METER CORP. 
50 East 42nd Street, New York City 

N E P T U N E M E T E R CO., Ltd. 
T O R O N T O , ONT. 

Lambert Meter 
No. 79091 
Delivered 

May J4,1896 

U N I T P A R T S 
1929 

"Cash Registers of the Water Works Field" 

Another Reason for the " 1 i n 3 " Predominance 
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T h e second annual meeting of the California Sewage 
Works Association, now in session (October 7 to 9 ) 
in Oakland, promises to surpass in attendance and in 

achievements the records set it 
T w o Conventions the first annual meeting in San 

Bernardino in 1 9 2 8 and the 1 9 2 9 
spring meeting in Fresno. 

The C. S. W . A . meeting is being held in conjunc­
tion with the thirty-first annual convention of the 
League of California Municipalities, which also should 
surpass all previous conventions. Much of the worth 
while municipal, county, and state legislation is for­
mulated at these conventions. 

Donald M. Baker has outlined the new 'California 
Planning Act ' in this issue. The act covers county, 
city and regional planning and makes it possible for 

municipal or county units, wherever 
A New the act docs not conflict with existing 

Planning E r a freeholder charters, to establish com­
missions that w i l l work for the or­

derly development of the area. These commissions 
are empowered to employ the necessary technical 
planning consultants and staff; they can do much to 
educate their people in the value and benefits of plan­
ning, the need of set-back building lines, and other 
progressive steps. W i t h the new act they can do 
more than this, since means are provided whereby the 
improvements may be obtained. Other states in the 
Far West, it is hoped, wil l soon provide this type of 
legislation. 

I t is anticipated that the new regulatory measures 
adopted by the last state legislature in California, wi l l 
markedly reduce reckless driving and the rapidly 

increasing accidents on state 
Regulation of highways and on the city streets. 

Automobile Drivers E v e r y motorist holding a 
in California driver's license issued prior to 

August, 1927 . has had to secure 
a new license by passing an examination which con­
sisted of a questionnaire based on the 'rules of the 
road'; a check-up on his eyesight and other infirmities; 
and his previous 'record'. Although this questionnaire 
was not difficult to answer, it was couched in a man­
ner to leave the 'rules of the road' firmly implanted 
in the memory of all motorists. 

Hereafter any misdemeanor wi l l be recorded on the 
driver's license of the offending motorist. Also, all 

highway traffic 'cops' wi l l be under state control, and 
the highways properly policed to secure safe and sane 
driving and not merely to collect fines for county support, 
as frequently was the case in the past. The responsi­
bility of the owner of a vehicle has been increased 
and there wi l l be fewer minors permitted to drive. 

Taken all in al l , the new State regulations, together 
with improved highways and more safety signals, 
should do much toward a curtailment of the present 
trend toward reckless driving. 

T h e field of the city planner finds its ideal in a non­
existent but projected industrial or residential com­
munity where all the important details of city layout, 

restrictions, and design may be ar-
Ci ty Traf f ic ranged in advance. One of the first 
Regulation required improvements in an exist­

ing and unorderly city, the usual 
field for the planner, may be the relief of serious 
traffic-congestion centers, with the establishment of 
effective safety measures for pedestrians. Herein he 
specializes and becomes the city traffic engineer or the 
traffic consultant. "We present in this issue the 
'Traf f ic Control Plan for the Central Districts of San 
Francisco' by George D . Burr , city traffic engineer. 
T h i s author analyzes the peculiar traffic situation of 
San Francisco, briefly describes the studies made to 
obtain working data for a new 'Market St. Plan' , and 
explains the steps taken to improve conditions, both 
for vehicular and pedestrian rush-hour flow. 

T h e San Francisco traffic problem was given to Dr. 
Miller McClintock, nationally-known traffic consultant, 
for solution. Beneficial results of the intensive study 
made by McClintock and by the city personnel dele­
gated to work with him are now being felt. B y pro­
gressive timing, an arrangement of vehicular control 
signals along a street so that their operation is not 
simultaneous on every intersection, it is theoretically 
possible for a through vehicle to maintain a low but 
continuous rate of speed. B y vehicular traffic direc­
tion signs painted on the pavement at each intersec­
tion, both the driver and pedestrian are clearly shown 
the allowable turning movements at that point. The 
construction of safety islands at wide and irregular 
intersections decidedly improves the dual control, and 
increases the flow of vehicles and pedestrians. Sepa­
rate signals for each type of traffic, vehicular and 
pedestrian, are found useful in the new San Francisco 
traffic system. 
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Traffic Control Plan for the Central Districts of San Francisco 
B y G E O R G E D . B U K R * 

City Traffic Engineer, San Francisco 
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Editor's Note—George D. Burr was born in Minneapolis, 
Minnesota. He graduated from the University of Washington 
with the B.S. ( C E ) degree and subsequently received the pro­
fessional degree of C . E . from the same university. He served 
in the World War from April 6, 1917, to December, 1918, in 
the successive grades of private, radio sergeant, and second 
lieutenant, and now holds a reserve commission as a captain 
of coast artillery. For 2 years Burr was employed by the 
city engineer of Seattle on street improvements. He was for 
5 years in the King county engineer's office, Seattle, as assis­
tant engineer on highways. For years he was employed 
under M. M. O'Shaughnessy, city engineer of San Francisco, 
as airport engineer in charge of location and development of 
the municipal airport. Since November, 1927, Burr has been 
the city traffic engineer of San Francisco. 

Burr holds memberships in Sigma Xi and Tau Beta Pi, na­
tional honorary fraternities. He is the author of numerous 
articles in technical publications and of several bound bulletins 
on pavements, highway design and structures, and traffic 
control. 

T h e traffic problem of today is not peculiarly a large 
city problem. Some of the smallest towns are suffer­
ing- most acutely. Before the days of the Caesars , in 
fact from the time man first found means of transport­
ing himself and his goods about on the backs of ani­
mals, this problem has existed in various degrees of 
intensity. W h a t part is played in the problem by the 
mere presence of large masses of population in con­
centrated areas; development of great vertical height 
of buildings; concentration of business and industrial 

1 

F i g . 1. Berth ing of T w o - L a n e Street C a r s at Sa fe ty Is land W i t h 
Inside C a r 10 ft. to R e a r . T h i s G i v e s S a f e E n t r y to 

R e a r P la t form of Inside C a r 

districts separated at material distances from residen­
tial districts; present practice of opening and closing 
practically all business at the same hours; existing 
economic structure that has created a large individual 
wealth and social custom which allows great individual 
freedom of movement; existing street and highway 
patterns which have more or less grown up without 
plan; and what part is played by the mere presence of 
a large number of motor vehicles, is difficult to state. 
A complete solution of the problem must have some 

'Associate Member, American Society of Civil Engineers. 

bearing on each of these factors. Many of these fac­
tors are substantially beyond present reach and are 
hedged about with great difficulties. 

The concrete problem now presented to traffic engi­
neers is to ascertain the source, destination, and vol ­
ume of t raff ic ; to provide safe means of rapid circula­
tion ; and to furnish terminal storage and loading 
facilities. T h e most aggravating portions of the exist­
ing difficulties are: first, to adapt existing streets to 
types of vehicles and volumes of traffic for which they 
were not designed; second, to solve the terminal stor­
age and loading enigma; and third, to cut down the 
heavy accident toll. A l l of these difficulties, as wel l as 
the many other underlying factors in the problem, are 
closely interrelated. T h e problem of movement in the 
central districts is also closely related to that in the 
outlying urban districts and, again in turn, is mate­
rial ly affected by rural traffic routes. 

T h e entire subject is too broad to treat in its many 
ramifications in any short space. I w i l l confine this 
discussion to the adaptation of existing streets in the 
central district of San Francisco to the demands of 
modern traffic. T h e solution of the difficulties encoun­
tered in this city may assist other communities in find­
ing a relief from their own conditions. 

T h e Market Street Problem—As defined by law, the 
'Central Tra f f i c Distr ict ' in San Francisco is bounded 
by and includes Six th st. from Mission to Market St. , 
Taylo r St. f rom Market to Sutter St., Sutter st. from 
Tay lo r to Grant ave., Grant ave. from Sutter to Ca l i ­
fornia st., California s t . from Grant ave. to Market st., 
Market st. from California to F i r s t St., F i r s t st. from 
Market to Mission st., and Mission st. from F i r s t to 
Sixth st. However, in a broader sense, it includes the 
area bounded by V a n Ness ave., Howard st., Califor­
nia st., and T h e Embarcadero. 

San Francisco's peninsular location, and consequent 
few means of outside communication by land, has 
caused this central district to grow up on the extreme 
eastern edge of the city. T h e town map of 1847 was 
bounded by Montgomery st. (which was then the 
waterfront) , Mason, Green, and Post st. T h e growth 
of the city has been westward to the ocean, and, in 
recent years, southerly down the peninsula. T h i s 
peculiarity has caused the bulk of traffic entering and 
leaving the congested district to come from and go to 
the west. T h e average American city is built like a 
wagon wheel with the central district as the hub and 
the entering traffic arteries radiating in all directions. 
T h e fact that such a large volume of San Francisco 
traffic centers from one direction, places an unusually 
heavy demand on the east and west streets leading 
from the central district. 

There is an additional topographic difficulty in the 
many hills in the city, three of which rise to a height 
of over 900 ft. These hills limit and define the traffic 
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arteries, particularly for street car transportation. 
The hil l just northerly from the central district rises 
from an elevation of 92 ft. at Sutter and Powell st. to 
275 ft . at California and Mason st., with street grades 
ranging from 17 to 24%. There are, therefore, but a 
limited number of streets which can carry heavy traffic. 

Each business day sees in excess of 1,000,000 per­
sons, and 250,000 vehicles of all types, enter or leave 
the central business district. Of this number of vehi­
cles, 21,600 are street cars and 200,000 are automobiles 
and trucks. Freight is hauled almost exclusively by 
auto truck. However, as far as people are concerned. 
25% arrive by automobiles, 30% walk, and 45% arrive 
or leave by street car. Of the total number of persons 

in the north and south direction separated by streets 
68.75 ft . wide. T h i s makes blocks 481.25 by 343.75 ft . 
between street center lines. 

T h e area south of Market st. is made up of ap­
proximately uniform blocks between Fi rs t and Eighth 
St. , 825 ft. long and separated by streets 82.5 f t . wide 
in the east and west direction, and 550 ft. long, sepa­
rated by streets 85 ft . wide in the north and south 
direction ; making blocks 907.5 by 632.5 ft. between 
street center lines. South of Market st. from T h e 
Embarcadero to F i rs t st., the blocks are 357.5 by 632.5 
ft . between street center lines, and from Eighth st. to 
V a n Ness ave. they are of varying length. 

These two districts are separated by Market st. 

tin 

ft 

F I G . 2. ( U P P E R L E F T ) C R O S S T R A F F I C F L O W I N G A T I N T E R S E C T I O N O F M A R K E T , T H I R D , G E A R Y . A N D K E A R N Y S T . 
B E F O R E ' M A R K E T S T . P L A N ' W E N T I N T O E F F E C T . O N L Y O N E T R A F F I C L A N E P A S S E S L O T T A ' S F O U N T A I N B E C A U S E O F 
P E D E S T R I A N S S T A N D I N G IN R O A D W A Y . P O O R P E D E S T R I A N C O N T R O L O N A L L C R O S S W A L K S . ( U P P E R R I G H T ) C R O S S 
T R A F F I C F L O W I N G P A S T S A M E I N T E R S E C T I O N A F T E R ' M A R K E T S T . P L A N ' W E N T I N T O E F F E C T . L O T T A ' S F O U N T A I N 
H A S B E E N M O V E D B A C K O U T O F P E D E S T R I A N L A N E S A N D A S A F E T Y I S L A N D H A S B E E N C O N S T R U C T E D F O R P E D E S ­
T R I A N S . T W O L A N E S O F N O R T H B O U N D T R A F F I C M A Y N O W P A S S . P E D E S T R I A N C O N T R O L IS I M P R O V E D . L O W E R 
L E F T ) M A R K E T S T . T R A F F I C F L O W I N G P A S T T H E S A M E I N T E R S E C T I O N B E F O R E ' M A R K E T S T . P L A N ' W E N T I N T O 
E F F E C T . F O U N T A I N I S D I R E C T L Y A T T H E I N T E R S E C T I O N O F T W O P E D E S T R I A N L A N E S A N D P E D E S T R I A N C O N T R O L 
I S P O O R . ( L O W E R R I G H T ) M A R K E T S T . T R A F F I C F L O W I N G P A S T S A M E I N T E R S E C T I O N A F T E R ' M A R K E T S T . P L A N ' 

W E N T I N T O E F F E C T . F O U N T A I N H A S B E E N M O V E D B A C K T O L E A V E B O T H P E D E S T R I A N L A N E S U N O B S T R U C T E D 
A N D P E D E S T R I A N C O N T R O L H A S I M P R O V E D . P E D E S T R I A N S N O W S T A Y B A C K O F C U R B W H I L E W A I T I N G F O R ' G O ' S I G N A L 

entering the district daily. 120,000 pass through the 
Ferry Building. Of the 21,600 street cars entering and 
leaving the district during the business day, 9000, or 
42%, use Market st. 

T h e block pattern of the central district and the 
many instances of inadequate street widths also have 
materially complicated the problem. T h e area north 
of Market st. is made up of approximately uniform 
blocks 412.5 f t . long and by streets 68.75 ft . wide in 
the east and west direction, and by blocks 275 ft. long 

which is parallel to those east and west streets to the 
south but cuts diagonally through the block pattern to 
the north. T h e streets intersecting Market st. from 
the north and south bear no apparent relationship to 
one another. From T h e Embarcadero to V a n Ness 
ave., a distance of nearly two miles, they form 25 in­
dependent intersections, through 13 of which a vehicle 
may cross Market st. Of these 13, only 5 lie within 
the central traffic district as defined by ordinance, 
making an average distance between cross streets of 
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1000 ft. T h i s has led to congestion on the few cross 
streets available. Each of the 25 intersections differs 
from all the others in its irregularities. 

T h e manner in which Market st. intercepts the avail­
able east and west traffic arteries; its low grade; its 
120 ft. of wid th ; and its termination at the Fer ry build­
ing through which the commuters from the eastern 
side of San Francisco bay and those who arrive by 
train from the east and north all pass, make it the prin­
cipal artery for street-car travel in the city. I t also 
has the highest front-foot property values of any street 
in the city. T h i s stresses its utility as a retail business 
street. Dur ing a 12-hr. traffic day, in excess of 6000 
street cars traverse this street f rom Sutter st. to The 
Embarcadero. T o care for the large rai l movement 
four tracks are required. 

Organization to Solve the Problem—The impetus to 

city traffic engineer. Action of this board is based on 
recommendation of its subcommittees. 

For the solution of the problem in the central traffic 
district, a subcommittee of five was appointed. T h i s 
is composed of the city traffic engineer, captain of 
police traffic bureau, engineer of the California State 
Automobile Association, chief of the department of 
electricity, and engineer of the citizens traffic survey 
committee. T h i s subcommittee, after six months' in­
tensive study, published a report on the 'Market Street 
Control Plan ' . Af te r adoption by the traffic law en­
forcement board, the several city departments under 
whose jurisdiction the work fell , did the construction. 
T h i s same subcommittee, after an additional six 
months of study, published a supplemental report on 
signal timing. 

The Market Street Plan—Due to the regularity of 

; man i.. •» m . H»oui»r Tp»n« iv. .od 
; Afn - «m ; (*«»ng l U F » n o d 

L M H M <M . . . . . . <rf — , . a n M 
An > a a b » and « v n » n u « r t n » 4 1 

wv». th» t tn r f l l 

V 

m 

9 

F I G . 3. S P E E D S T U D Y O N G E A R Y S T . B R O A D , S T R A I G H T S H A D E D L I N E S R E P R E S E N T I D E A L C O N T I N U O U S F L O W O F 
T R A F F I C A T S P E E D O F \WS M . P . H . W I T H P R O G R E S S I V E T I M I N G O F N E W S I G N A L S Y S T E M 

improve traffic conditions in the central district came 
from the appointment by the mayor of a citizens traffic 
survey committee who retained Miller McClintock to 
prepare a report on the street traffic control problem 
in San Francisco. T h e peculiar organization of the 
municipal government, and the many city departments 
and several private organizations involved in carrying 
out any proposed plan for relief, led to formation of 
the so-called T r a f f i c L a w Enforcement Board'. T h i s 
board is composed of the chief of police, captain of 
traffic, chief of the department of electricity, district 
attorney, police judges, coroner, chairmen of the traf­
fic and finance committees of the board of supervisors, 
editors of the four newspapers, representatives of the 
California State Automobile Association, representa­
tives of the citizens traffic survey committee, and the 

the districts north and south of Market St. , no special 
planning or reconstruction has there been necessary. 
Although each of these two districts is distinctly dif­
ferent, each is fa i r ly regular in itself. Therefore, the 
bulk of the subcommittee report deals with the method 
of control for the key artery—Market st. 

T h e streets of the district north and south of Market 
st. are in some instances badly congested. T h i s con­
gestion is at present caused by two primary factors, 
the parked automobile and the poor routing of street 
car lines. 

T h e traction problem of the city and county of San 
Francisco is complicated by the existence of two com­
peting organizations. T h e Municipal Ra i lway oper­
ates an efficient system, but is greatly handicapped in 
its routing by the existence of franchises given to the 
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Market Street Ra i lway Co. over sections of streets 
that should be used for loops. T h e Market Street 
Rai lway and California Cable Rai lway sti l l operate 
obsolete cable car lines on Jones st. and O 'Far re l l st . ; 
these lines materially obstruct traffic. Unt i l the var i ­
ous lines can be brought under unified control, satis­
factory movement of traffic in the central district and 
on Market st. w i l l not be completely attained. 

F i g . 4. P e d e s t r i a n S ignal on L e f t and Control Box for 
Intersect ion on Right 

The problem of the parked automobile is most vex­
ing. A system of painted loading zones and marked 
curbs adjacent to each corner has been installed to 
keep them clear. T h i s system has reduced double 
parking to an absolute minimum. I n the near future 
it is planned to eliminate all parking during the rush 
hours of morning and evening, so a s to allow peak 
traffic to move more freely. However, both of these 
steps are but temporary expedients. Eventual ly auto­
mobile parking or even loading a t the curb wi l l have to 
be discontinued. Streets are primarily designed and 
set aside for moving traffic. Temporary storage and 
terminal loading facilities soon w i l l have to be pro­
vided within the buildings served, if our present in­
tensely concentrated business districts are to endure. 

T h e 'Market Street Plan ' considers the present fact 
that the Fe r ry Building is the principal attraction for 
the heavy street car load on the easterly end of that 
street. A new bridge, which wi l l probably terminate 
several blocks to the south of Market st., connecting 
Oakland and San Francisco, soon wi l l be built. I t s 
construction w i l l cause a material alteration in the 
street car traffic characteristics of Market S t . , and of 
the character of control required. 

I n approaching a solution to the problem on Market 
st. itself, the principal loads on the street are pedes­
trians and street cars. Automobile traffic along the 
street is not only much smaller in importance but also 
much less in amount. Therefore, first consideration 
was given to pedestrians and street car traffic. 

Speed Studies—Speed studies were undertaken on 
Market st. and the principal tributary streets. Tra f f i c 
studies were made on typical weekdays and were seg­
regated as to time of day into morning rush traffic, 
regular morning traffic, regular afternoon traffic, eve­
ning rush, and theatre rush. F ive counts were made 

over a given street in one direction during the same 
time of day, but on different days. The time was 
noted at each side of every intersection as was the 
cause and length of all delays. T h e time of the five 
counts and of the causes of delay at each point were 
averaged, and the average was plotted on the time-
distance curves as shown for Geary st. on F ig . 3. On 
Market st., separate curves were plotted for the Market 
Street Rai lway, Municipal Ra i lway , and automobile 
traffic lanes. 

El iminat ing those causes of delay which could be 
removed, gave the rate of speed that might be reason­
ably expected with proper control. Based on this in­
formation, a 45 to 55-sec. cycle was chosen for the 
district north of Market st. Similarly, a 60-sec. cycle 
was chosen for the south of Market st. district, and a 
74 to 90-sec. cycle was selected for Market st. T h e 
range in cycle length is used to accommodate traffic 
to changing traffic volume and speed throughout the 
day. 

A study of the Geary st. timing diagram shows the 
characteristic street-car time-distance curve, with rapid 

4t I • t 

F i g . 5. ( U p p e r ) C r o s s T r a f f i c F l o w i n g at Intersect ion of M a r k e t . 
F i r s t , B u s h , and B a t t e r y St . B e f o r e ' M a r k e t St . P l a n ' W a s P u t Into 
E f f e c t . Al though Intersect ion Is S ignal ized , T h e r e is L i t t l e Control 
O v e r Pedes tr ians . H a z a r d o u s Is lands E n d a n g e r V e h i c l e s and C a u s e 
T h e m to S c a t t e r Badly . Only One L a n e of T r a f f i c Gets T h r o u g h in 
E a c h Direc t ion . ( L o w e r ) S a m e Intersect ion A f t e r P l a n W a s P u t 
Into Ef fec t . T w o Adequate ly Protected Safe ty I s lands Al low T w o 
L a n e s of T r a f f i c to Move E a s i l y in E a c h Direct ion and P e r m i t Good 
Control of Both V e h i c l e s and P e d e s t r i a n s , Reduc ing All Movements 

to the S i m p l i i c t y of Those at a R ight -Ang led Intersect ion 

mid-block movement, and with low speed at intersec­
tions due to passenger loading. B y such speed studies, 
the correct average speed for which signals may be 
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set can readily be determined. T h e great slowing 
down of traffic between Powell and Market st. was 
chargeable primarily to the fixed 72-sec. cycle on 
which the street formerly operated. T h i s resulted in 
the large signal delays noted on the chart. 

Detailed Plan—The plan prepared for Market st. 
showed in detail the location, direction of indication, 
and angle of spread of beam for each traffic and pedes­
trian s ignal ; the location of each pedestrian cross 
walk, safety zone, painted traffic lanes and direction 
arrows; the 'no left-hand turn' regulation ; the position 

the intersection. T h e necessary clearance period for 
pedestrians is obtained by stopping them wi th the 
pedestrian signal before vehicular traffic is stopped. 
Second, due to the irregular shapes of the intersec­
tions, pedestrians are unable in many instances to get 
proper indications from the vehicular signal as to when 
to go and when to wait. 

Pedestrian Safety Island—The pedestrian signals 
have proved effective in securing control of, and 
thereby protecting, this most vulnerable element of 
traffic while it is in the roadway. When it is consid-

/ 

F I G . 6. S T R E E T C A R F L O W D I A G R A M F O R M A R K E T S T . 

of each street car stop; the location of each raised con­
crete pedestrian island and of each warning beacon. 

Signals—As yet certain signals on Market st. are not 
timed as called for. T h i s is due to incomplete work-
on timing devices and the defect wi l l be remedied on 
completion of the necessary equipment. 

T h e pedestrian signals are an innovation in traffic 
control. These signals mark the ends of each cross 
walk at every signalized Market st. intersection, thus 
giving a clear indication, entirely separate from the 
vehicular signals, of the time when a pedestrian may 

ered that 70% of all those killed in traffic accidents 
within this city are pedestrians, the importance of pro­
tecting them may be appreciated. I n San Francisco, 
by stressing pedestrian protection, we have been able 
to reduce our traffic accident rate relative to popula­
tion, to the lowest of any city in the United States, 
with one exception. Relative to automobile owner­
ship, we have reduced this pedestrian accident rate to 
the very lowest of any city in the United States. 

I n some instances there were unprotected crosswalks 
as long as 300 ft. at gore corners. Such conditions not 

\ 

F I G . 7. T R A F F I C F L O W D I A G R A M F O R M A R K E T S T . 

cross the roadway. These signals are justified for two 
reasons. Fi rs t , the 120-ft. width of Market st.. its four 
street-car tracks, and the great lengths of the cross­
walks at the gore intersections on the northerly side 
of the street, make clearance intervals of about 15 sec. 
necessary to allow the last pedestrian leaving the curb 
an opportunity to reach the far side of the roadway. 
Such long clearance intervals would not leave enough 
'go' period remaining out of the cycle to permit the 
existing volume of vehicular traffic to pass through 

only exposed pedestrians to vehicular traffic hazards 
but made intersections of such length that too long 
vehicular clearance periods were required. These 
large irregular intersections were of such a nature that 
a motorist entering them had no clear idea what was 
expected. T o overcome these difficulties, pedestrian 
islands were constructed in the longest gore corners. 
Such an intersection is shown in F i g . 5. 

These islands have proved most effective and useful. 
However, after dark they would present a hazard to 
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veh icu l a r t ra f f ic i f t hey w e r e not adequate ly protected 
by l i gh t ing . A l t h o u g h M a r k e t st. i s b r i l l i a n t l y i l l u m i ­
nated by s t reet l i gh t i ng , store f r o n t i l l u m i n a t i o n , and 
a d v e r t i s i n g s igns up to 12 o 'clock at n i g h t ; a n d t r a f f i c 
s igna l s cu rb excess ive speeds up to such t ime , a f t e r 
that hour two- th i rd s of the s t reet l igh t s and subs tan ­
t i a l l y a l l store f r o n t i l l u m i n a t i o n and a d v e r t i s i n g s igns 
are t u r n e d off . S i g n a l s are also shu t d o w n at tha t 
hour. T h e s t reet is then c o m p a r a t i v e l y da rk a n d is 
open for high-speed t r a v e l . T h e r e f o r e , a f l a s h i n g y e l ­
l o w beacon and s teady f loodl ight moun ted on a sub­
s tan t i a l concrete base w a s placed on each exposed 

n 

f 

F i g . S. Combinat ion V e h i c u l a r and Pedes t r i an S i g n a l . V e h i c u l a r 
S ignal G iven by Red and Green L i g h t s and by V is ib le W o r d , 

Pedes t r i an S ignal Given by Red and Green L i g h t s 

i s l and and on the end of each ra i sed concrete sa fe ty 
zone used f o r s t reet-car loading. T h e beacon head is 
mounted at a su f f i c i en t e leva t ion to be seen over the 
top of a n y v e h i c l e i m m e d i a t e l y in f ront of another . 
T h e f loodl ight not o n l y i l l u m i n a t e s the beacon post 
but a lso b r i g h t l y floodlights an area 60 f t . in d iameter . 
T h e beacon head is also su f f i c i en t l y v i s i b l e in the day 
t ime to act as a w a r n i n g to the auto behind , even i f 
the auto in f ron t suddenly s w e r v e s to one side. 

T h e s e beacons employ the p r inc ip le that shou ld be 
used gene ra l ly on t r a f f i c w a r n i n g s and s igns . T h e r e 
should be a flashing l igh t to a t t r ac t a t ten t ion to the 
point of danger and a s teady l i gh t to s h o w the na ture 
of that clanger. A flashing l igh t alone is not su f f i c ien t , 
as i t is d i f f i cu l t to a sce r t a in i ts d is tance a w a y , or the 
nature of the danger, or the obstacle . T h e h e a v y con­
s t ruc t ion of the beacon base prov ides ma te r i a l protec­
t ion for pedes t r ians r e l y i n g on the i s l and f o r sa fe ty . 
T h e s e i s l ands , beacons, and cu rb se t -backs were con­
s t ruc ted by m y s e l f under the d i rec t ion of M . M . 
O ' S h a u g h n e s s y , c i t y engineer. 

C u r b S e t - B a c k s — T r a f f i c s igna l s ind ica te w h e n a 
vehic le m a y move , bu t do not ind ica te w h a t m a y be 
done or w h e r e it m a y be done, and cannot p rov ide 
space or avenues for m o v i n g t ra f f i c . T h e y are, there­
fore , quite l imi t ed as tools to ass i s t in s o l v i n g the t r a f ­
fic problem. N e w p h y s i c a l cons t ruc t ion or r econs t ruc ­
t ion is the mos t potent weapon ava i l ab le fo r r e l i e v i n g 
t ra f f ic congest ion and e l i m i n a t i n g t r a f f i c haza rds . 

A t seven impor tant M a r k e t st . in tersec t ions m i n o r 
cu rb set-backs and recons t ruc t ion w o r k w a s under­

taken , w i t h the resu l t in each ins tance that a new t r a f ­
fic lane w a s added. I n mos t cases th i s increases b y 
100% the capac i ty of the in te r sec t ion to move t r a f f i c 
over these cross s t reets i n the one d i rec t ion a f fec ted . 

A t the f o l l o w i n g M a r k e t s t . in te rsec t ions cu rb mov­
i n g p ro jec t s over v a u l t space are ca l led for under the 
p lan but have not ye t been c o n s t r u c t e d : southeast cor­
ner of N e w M o n t g o m e r y s t . ; southeast corner of 
T h i r d s t . ; nor theas t corner of S tock ton s t . ; nor theas t 
corner of T a y l o r st . D e t a i l e d p lans are n o w be ing 
d r a w n in the c i t y engineer ' s office fo r t h i s w o r k . 

C h a n n e l s f o r T r a f f i c — O n e of the least expens ive , 
and at the same t ime mos t e f f ec t ive means of inc reas ­
i n g the capac i ty of an in te rsec t ion or street , i s b y 
c h a n n e l i z i n g the t r a f f i c . D e f i n i t e lanes f o r the move­
ment of veh i c l e s w e r e painted on the pavement su r face , 
and d i rec t ion a r r o w s and s igns w e r e pa in ted to ind i ­
cate the m o v e m e n t s w h i c h m i g h t be made at impor ­
tant in te r sec t ions . A t the in te rsec t ion of D r u m m , C a l ­
i f o r n i a , M a i n , and M a r k e t st. the capac i ty of the in te r ­
sect ion f o r c ross t r a f f i c was increased 100% b y th i s 
means alone. 

I n m a k i n g channe l p lans , ca re m u s t be exe rc i sed to 
a l l o w ample w i d t h of t r a f f i c lanes , and for w i d e n i n g of 
c u r v e s of these lanes. T e n feet m a y be considered the 
w i d t h of the s tandard t ra f f ic lane and n ine feet as the 
m i n i m u m w i d t h to be permi t ted . T h e m a r k i n g of 
cross w a l k s is also impor t an t f r o m t w o points of v i e w 
as i t promotes sa fe ty by g i v i n g the pedes t r ian a cer-
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F i g . 9. Detai l of V e h i c u l a r W a r n i n g Beacon on Safe ty Is land at 
Intersect ion of Market , E i g h e h , Grove , and Hyde S t . Control Boxes 
House Meter, S w i t c h , F u s e s , F l a s h e r , and Relay to St reet L igh t ing 
C i r c u i t . Combina t ion Traf f ic E i g n a l , Pedest r ian S i g n a l , and Street 

Name Sign in Background by Sta tue 

t a i n place to c ross the street and prov ides a def ini te 
point at w h i c h approach ing veh ic les sha l l be hal ted 
w h e n the s igna l indica tes 'stop' . 

S t r e e t - C a r S t o p s — T h e r e w e r e m a n y ins tances w h e r e 
far-s ide s t reet-car stops on car l ines c r o s s i n g M a r k e t 
s t . w e r e c a u s i n g congest ion of t rac t ion t r a f f i c on M a r ­
ke t st . i t se l f by keep ing automobi les f r o m c l e a r i n g the 
in te rsec t ion u n t i l a f t e r the M a r k e t st . t r a f f i c w a s re­
leased. T h e s e objec t ionable street-car stops were 
r emoved and the t r a n s f e r pr iv i lege w a s extended to 
one block ,'twav f rom Market st. 
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S E D I M E N T A T I O N O F S E W A G E * 

B y A . M . K I V A I U 
Pacific Coast Manager, The Dorr Co. 

Sed imen ta t i on i s employed so e x t e n s i v e l y in sewage 
d isposa l p lan ts that engineers and operators are more 
or less f a m i l i a r w i t h the resu l t s obtained. T h e pur­
pose of th i s paper i s to d i scuss some of the p r inc ip les 
i n v o l v e d . 

S e w a g e has been descr ibed by the A m e r i c a n P u b l i c 
H e a l t h A s s o c i a t i o n as "wash w a t e r and w a t e r - c a r r i e d 
a n i m a l , c u l i n a r y , and, i n some cases, i n d u s t r i a l was t e s ' . 
I f the sewage is a l l owed to r e m a i n in a state of quies­
cence fo r a l i m i t e d t ime, g r a v i t y w i l l be the c o n t r o l l i n g 
fac to r and the set t leable so l ids w i l l g r a d u a l l y drop, the 
heavies t pa r t i c l e s first, the l igh te r pa r t i c l e s more 
s l o w l y . T h e degree of c l a r i f i c a t i on w i l l depend upon 
the se t t l i ng cha rac te r i s t i c s of the i n d i v i d u a l par t ic les , 
the charac ter a n d s t rength of the sewage , tempera ture , 
and t ime . I n prac t ice , the sewage f low is u s u a l l y con­
t inuous and the purpose of the sed imenta t ion t a n k is 
to r e t a r d the flow su f f i c i en t ly to pe rmi t s e t t l i n g a n d 
col lec t ion of the so l id par t i c les . T h e usua l procedure 
i s to g i v e the flow a pre-de termined detent ion per iod, 
depending upon the pu r i f i c a t i on desired. H o w e v e r , 
opera t ing data f r o m numerous p lants s h o w tha t there 
i s no fixed re la t ionship between these t w o requis i tes , 
c o v e r i n g a l l condi t ions . T h e percentage of r e m o v a l 
of so l id mat te r w i t h d i f fe ren t sewages , w i t h the same 
detent ion per iod, va r i e s apprec iab ly , depending upon 
the se t t l i ng charac te r i s t i c s of the so l ids , c u r r e n t ve loc­
i ty , shape of the sed imenta t ion tank , and the o v e r f l o w 
rate . 

Cons ide r a condi t ion w h e r e a su f f i c i en t l y s a t i s f ac to ry 
eff luent can be produced w i t h a one-hour detent ion 
period. T h e o v e r f l o w ra te w i t h th i s detent ion shou ld 
be k n o w n . B y ' ove r f low ra te ' i s mean t the depth to 
w h i c h the sol ids w i l l set t le i n one hour, l e a v i n g above 
the desired qua l i t y of eff luent . B y des igna t ing the 
o v e r f l o w rate as O , the v o l u m e of the t ank necessa ry 
for sed imenta t ion as V , and the a rea as A , there r e su l t s 
the f o r m u l a V = O A , the v o l u m e be ing equal to the 
u v c r l l o w rate t imes the a rea . 

T o fu r the r i l l u s t r a t e the point , a s sume a flow of 46,-
500 ga l . or 6200 cu . f t . in one hour, and that a sed imen­
ta t ion t ank i s des i red fo r th i s flow, w i t h a one-hour 
detent ion per iod, the o v e r f l o w rate be ing 6 f t . U s i n g 

the f o r m u l a V = O A or A = p ^ , then A = 

1033 sq.f t . I f a square tank is used, the requ i rements 
w o u l d be s a t i s f a c t o r i l y f u l f i l l e d w i t h a 32-f t . square 
tank , and a w a t e r depth of 6 f t , p rov ided that su i t ­
able r e m o v a l of the deposited sol ids is ava i l ab le . I t i s 
obv ious f r o m the above that there w o u l d be no objec t 
in h a v i n g the t ank deeper than 6 f t . , o r equ iva len t to 
the o v e r f l o w rate, for the detent ion period g i v e n . 

T o again i l lus t r a t e how th i s w o r k s , a s sume that fo r 
the above flow of 6200 cu.f t . per hour, there i s used a 
tank 25 f t . square , w i t h a wa te r depth of 10 f t . I n 
each case, the v o l u m e of the t ank i s the same, 6200 
cu . f t . S u b s t i t u t i n g i n the f o r m u l a , the v o l u m e f o r 

•Paper presented before the sanitary engineering; section, School of Citizen­
ship and Public Administration, short course, University of Southern Cali­
fornia, Los Angeles, June 19, 1929. 

sed imenta t ion i s V = O A , or 6 X 625 = 3750 cu.f t . , 
a l though the t ank w a s designed f o r 6200 cu . f t . per 
hour. F o u r feet of the depth is s e r v i n g no purpose fo r 
sed imenta t ion , because the o v e r f l o w ra te has been e x ­
ceeded b y th i s amount . I n s t e a d of ge t t i ng a one-hour 
detent ion, there is a c t u a l l y on ly 6 0 % , or 36 m i n u t e s , 
fo r the g iven flow. C o n v e r s e l y , i n order to get the 
same detent ion, and consequent ly the same c l a r i f i c a ­
t ion, th i s t ank can handle on ly 6 0 % of the g i v e n flow. 

C a l c u l a t i n g such a p rob lem as th i s on paper i s c o m ­
pa ra t i ve ly s imple , but in ac tua l pract ice , condi t ions are 
more compl ica ted . I t is not u n c o m m o n to see peak 
f lows i n ac t iva t ed s ludge p lan t s , w h e n the s e t t l i n g 
cha rac te r i s t i c s w e r e near zero , and the o v e r f l o w ra tes 
should have been the same. T h e point i s , that in order 
to get the m a x i m u m capac i ty out of a sed imen ta t ion 
tank, i t s depth shou ld not exceed the o v e r f l o w ra te f o r 
the g i v e n detent ion per iod. A r e a i s the c o n t r o l l i n g 
fac tor , a n d not detent ion. A s s h o w n above, the 32-f t . 
tank w o u l d g ive the same c l a r i f i c a t i on in 36 m i n u t e s 
tha t the 25-f t . t a n k w o u l d g i v e i n 60 minu t e s . T h e 
most e f f ic ient sed imenta t ion t a n k s are des igned w i t h 
l o w o v e r f l o w ra tes , so tha t the qua l i t y of the ef f luent 
i s not impa i red by fluctuations i n the se t t l i ng c h a r a c ­
te r i s t i c s of the so l ids . 

T h e in t roduc t ion of the feed to the sed imenta t ion 
tank is of the u tmos t impor tance , and i f i m p r o p e r l y 
a r ranged , poor r e m o v a l s m a y resu l t , e v e n i f the t ank 
i s o t h e r w i s e w e l l designed. I n square t a n k s , the feed 
shou ld be u n i f o r m l y d i s t r ibu ted at one side, and at a 
l o w ve loc i t y , so that no unusua l d i s tu rbances are 
crea ted . 

I t is gene ra l ly conceded tha t the best r e su l t s f r o m 
sed imenta t ion t a n k s are ob ta ined by i n t r o d u c i n g the 
feed on one side of the t a n k w i t h u n i f o r m d i s t r i bu t i on 
and l e t t i ng it flow the longest d is tance at the l owes t 
possible ve loc i ty across the tank , so t ha t the finer par­
t ic les m a y set t le . I n order to b r i n g th i s about , and 
b e a r i n g i n m i n d o v e r f l o w rates , exper ience i n sed i ­
menta t ion ind ica tes that s h a l l o w t a n k s , s u b s t a n t i a l l y 
square, g i v e the best resu l t s . T h e bot toms of these 
t a n k s h a v e a s l i gh t slope t o w a r d the center , so as to 
f o r m t e m p o r a r y s torage for the set t led so l ids . A 
m e c h a n i s m k n o w n as a ' c l a r i f i e r ' , i s p laced i n the t ank 
and so cons t ruc ted that i n ro ta t ing , s ludge t ha t w i l l 
not flow to the cen t r a l d i scharge point , deposi ts on the 
bot tom. T h e ac t ion of the blades i n p a s s i n g t h rough 
the s ludge resul t s i n r e d u c i n g i t s mo i s tu r e content . 

T h e re la t ionsh ip be tween set t leable and suspended 
sol ids and b i o c h e m i c a l o x y g e n demand is of in teres t . 
A t r ive p l an t s u s i n g D o r r c l a r i f i e r s fo r sed imenta t ion 
of r a w sewage , a n a l y s e s of 24-hour composi te samples 
showed a u n i f o r m l y h i g h percentage of r e m o v a l of 
set t leable sol ids , r a n g i n g f r o m 93.3 to 98.5. A t the 
same t ime , the degree of r e m o v a l of suspended so l ids 
va r i ed f r o m 43.6 to 7 6 . 1 % , the d i f fe rences be ing l a r g e l y 
due to v a r y i n g charac te r of the sewage. G e n e r a l l y 
speak ing , the s t ronger the sewage , the h igher the per­
centage of r emova l s . A t a l l of the p lan ts there w a s a 
reduc t ion in the b iochemica l o x y g e n demand th rough 
the c la r i f i e r , the figures a v e r a g i n g f r o m 13 to 35 .7%, 
a l though at one of the p lan ts the r educ t ion w a s as 
m u c h a s 52 .8% d u r i n g one day. T h i s r educ t ion , h o w ­
ever , does not a l w a y s fo l l ow the r educ t ion i n sus ­
pended so l ids . 
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of engineering of the University of California in 1913. From 
1913 to 1916 he was assistant engineer with the United States 
Indian Irrigation Service, engaged on reports for water supply 
ami irrigation projects, and was in charge of construction on 
various Indian reservations in New Mexico, northern Arizona, 
and southern Colorado. He was with the county surveyor of 
Orange county, California, from 1916 to 1917. Baker attended 
the engineer officers training school at Camp A. A. Humphreys, 
Virginia. From 1917 to 1924 he was hydraulic engineer for 
the State Water Commission of California (now known as 
the Division of Water Rights of the State Department of 
Public Works) and after 1920 was in charge of field work 
connected with applications and permits. 

Since 1924 Baker has been in private practice at Los Angeles. 
He has been a member of the Los Angeles Board of City 
Planning Commissioners since 1927 and is now president of 
that body. He served as president of the California Engi­
neers Registration Association which successfully fostered the 
Act (A.B.No.174) of the 1929 State Legislature providing for 
examination and registration of civil engineers. Baker is the 
first vice-president of the American Association of Engineers. 
He has written a number of articles on city planning for the 
technical press and is a collaborator with Harold Conkling on 
"Water Supply and Utilization', a book now in the process of 
publication by John Wiley & Sons, Inc. 

T h e passage by the 1929 L e g i s l a t u r e and the ap­
p r o v a l by G o v e r n o r Y o u n g of S . B . N o . 6 1 5 m a r k s a 
most impor t an t step i n the o rde r ly development of the 
state of C a l i f o r n i a . U p to th i s t ime there w a s no stat­
u to ry procedure w h i c h a l l owed the c rea t ion of bodies 
outside of incorpora ted c i t ies f o r the purpose of super­
v i s i n g the methodica l p l ann ing of un incorpora ted areas . 
A t present, county p l a n n i n g c o m m i s s i o n s e x i s t in the 
count ies of L o s A n g e l e s and S a n t a B a r b a r a , be ing 
created by ord inance of the coun ty boards of super­
v i so r s . T h e l eg i s l a t ive act , w h i c h became e f f ec t i ve 
A u g u s t 14, 1929, m a k e s it manda to ry on a l l count ies 
w i t h i n the state to es tabl ish p l a n n i n g c ommi s s io n s , 
and ex tends the p rov i s ions of the act to such c i t ies as 
desire to take advantage of i t s p rov i s ions . T h e act is 
the o u t g r o w t h of the 'Mas t e r P l a n ' ac t passed by the 
V>27 L e g i s l a t u r e , w h i c h , however , d id not appear to 
meet w i t h publ ic support or approva l . T h e r e are a lso 
a number of new fea tures i n the 1929 a c t w h i c h w e r e 
not inc luded in the previous p l a n n i n g act r e l a t i n g to 
c i t ies . 

T h e act i n substance provides for the es tab l i shment 
of a p l a n n i n g commis s ion and i t s p e r s o n n e l ; a l l o w s 
a n y c i t y or coun ty to adopt an o f f i c i a l mas ter p l a n ; 
provides that p l a n n i n g commiss ions m a y do educa­
t iona l w o r k to promote publ ic unde r s t and ing and ap­
prec ia t ion of the mas ter p lan , m a k e s tudies and c a r r y 
on inves t iga t ions r e l a t ive to f u t u r e g r o w t h of the c o m ­
m u n i t y , cont ro l subd iv i s ions (de ta i l s c o n c e r n i n g sub-

•Mernber, American Society of Civil Engineers. 

d i v i s i o n con t ro l are inc luded in S .B .No .614 , w h i c h w a s 
l i k e w i s e passed b y the L e g i s l a t u r e and a p p r o v e d by 
the g o v e r n o r ) , require adherence to the mas t e r p lan , 
es tabl ish setback l i n o a l o n g m a j o f t raf f ic streets or 
h i g h w a y s a f t e r the mas te r p l an has been adop ted ; and 
a lso prov ides f o r the c rea t ion of reg iona l p l a n n i n g 
d i s t r i c t s . 

T h e c o m m i s s i o n es tabl ished in the act cons i s t s of 
nine member s , s i x appointed by the chief execu t ive 
of f icer of the c i t y , or the c h a i r m a n of the board of 
supe rv i so r s , w i t h the app rova l of the l eg i s l a t ive b o d y ; 
and three to be ex-of f ic io , one of w h o m is to be the 
c i t y engineer or coun ty s u r v e y o r , the o ther t w o to be 
selected by the l eg i s l a t ive body. T e r m s of the m e m ­
bers of the commis s ion are fixed at four y e a r s . W h e r e 
ci t ies or count ies have f reeho lder char te r s w h i c h con-
ll ict w i t h the p rov i s ions of the act, the char te r pro­
v i s ions r e l a t ive to the p l a n n i n g commis s ion p reva i l . 

D u t i e s of P l a n n i n g C o m m i s s i o n — T h e c o m m i s s i o n , 
in addi t ion to i t s usua l duties , m a y employ outs ide 
consu l tan t s to a id i t s m e m b e r s at the i r w o r k , and may 
l e v y and co l lec t an annua l t a x of 2 m i l l s per dol lar of 
assessed v a l u a t i o n to d e f r a y i t s expenses . I t m a y 
adopt a m a j o r t r a f f i c street p lan , w h i c h s h o w s the loca­
t ion and w i d t h of tho roughfa res , and s h a l l pub l i sh 
such p lan separate f r o m other par ts of the mas te r p lan . 
I t m a y es tab l i sh d i s t r i c t i n g p lans ( z o n i n g ) s h o w i n g 
the use, height , and bu lk regu la t ion of bu i ld ings , and 
the use of p r e m i s e s ; a t r anspor ta t ion p lan s h o w i n g the 
development of port , harbor , and a v i a t i o n f a c i l i t i e s , 
loca t ion of r i g h t s - o f - w a y , t e rmina l s , v i a d u c t s , grade 
separa t ions , and other f ac i l i t i e s fo r r a i l r o a d s ; a t r ans i t 
p l an s h o w i n g a proposed sys t em of r ap id t r ans i t l ines , 
ca r and bus l ines , e t c . ; a pa rk and rec rea t iona l p l a n ; 
and a group b u i l d i n g p lan , w h i c h las t m a y s h o w the 
locat ion, g roup ing , and a r ch i t ec tu r a l t r ea tment of pub­
l ic and other bu i ld ings . T h e commis s ion m a y also 
prepare de ta i l maps and p lans in th is connect ion , w h i c h 
may be adopted as amendments to the mas ter plain, 
and m a y m a k e other p lans , reports , and inves t iga t ions 
to c a r r y out the o rde r ly deve lopment of ce r ta in areas . 

P r o c e d u r e to be f o l l o w e d before the adopt ion of the 
mas ter p lan , or amendments thereto, is p rov ided . T h i s 
procedure inc ludes hea r ings to be held on the p lans 
and the ce r t i f i ca t ion of the same to the l eg i s l a t ive body, 
w h i c h in t u r n m u s t ho ld publ ic hea r ings pr ior to the 
adoption thereof. W h i l e the p l a n n i n g co mmis s ions , 
as created in the act , are p r i m a r i l y a d v i s o r y bodies, a l l 
ma t t e r s p e r t a i n i n g to p l a n n i n g ac t iv i t i e s m u s t be re­
fe r red to those c o m m i s s i o n s f o r report , and i n mos t 
cases the repor t and r ecommenda t ions of the p l a n n i n g 
commis s ion m a y be ove r ru l ed only by a m a j o r i t y vo te 
of the ent i re l eg i s l a t ive body. T h e p r o v i s i o n w h i c h 
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a l l o w s the commis s ion to c a r r y on educa t iona l w o r k 
w i t h respect to unders tanding ' and apprec ia t ion of the 
mas te r p l an i s v e r y impor tan t , as p l a n n i n g w o r k i s 
l a rge ly a mat te r of publ ic educat ion. T h i s sec t ion 
emphas izes the need of such educa t iona l w o r k on the 
par t of the commiss ions . T h e act i n s t ruc t s the p l an ­
n i n g commis s ion to cooperate and adv ise w i t h publ ic 
o f f i c i a l s and agencies, pub l ic u t i l i t y companies , etc., i n 
connect ion w i t h the c a r r y i n g out of i t s v a r i o u s p lans , 
and i n s t r u c t s a l l publ ic agencies to f u r n i s h necessa ry 
i n f o r m a t i o n to the c o m m i s s i o n ; i t a lso a l l o w s the re­
ceipt of g i f t s by the c o m m i s s i o n . 

W h e r e d i f fe rences e x i s t be tween c i t ies , or c i t ies and 
count ies , over p lans considered by each in ad j acen t 
areas , i t i n s t r u c t s the respec t ive p l a n n i n g commiss ions 
to ho ld j o i n t conferences be tween the c o n f l i c t i n g i n ­
teres ts and to i n v i t e members of the l eg i s l a t ive bodies 
to a t t end these conferences . I t a l l o w s the l eg i s l a t ive 
bodies to r e f e r a n y mat t e r s p e r t a i n i n g to the o r d e r l y 
g r o w t h of the c o m m u n i t y to the p l a n n i n g c o m m i s s i o n 
and au thor izes the commis s ion to m a k e necessa ry i n ­
ves t iga t ions , maps , and repor t s r e l a t i n g to such sub­
jec ts . I t spec i f i ca l ly places the sub jec t of s u b d i v i s i o n 
con t ro l under the j u r i s d i c t i o n of the p l a n n i n g c o m m i s ­
s ions created b y the act, the de ta i l s of the procedure 
be ing specif ied in another act p r e v i o u s l y ment ioned. 

M a j o r T r a f f i c S t r e e t s — I t s p rov i s ions w i t h re fe rence 
to the protect ion and deve lopment of the m a j o r t r a f f i c 
s t reet p l an a re p a r t i c u l a r l y impor tan t . N o improve ­
ments m a y be made upon a n y s t reets in the a rea i n ­
c luded w i t h i n such p lan , unless the street has been 
opened or has rece ived a lega l s ta tus pr ior to the adop­
t ion of the p lan , or unless i t corresponds w i t h the 
mas t e r p lan , or unless it has been accepted b y a sub­
d i v i s i o n plat approved by the p l a n n i n g c o m m i s s i o n , or 
is s h o w n upon a m a p heretofore approved by the com­
m i s s i o n , u n t i l the mat ter has been r e fe r r ed to the p l an ­
n i n g c o m m i s s i o n fo r a report . T h e c o m m i s s i o n is a l ­
l owed 30 d a y s i n w h i c h to m a k e th i s report . W h i l e 
t h i s procedure does not p reven t i m p r o v e m e n t s w h i c h 
w i l l conf l i c t w i t h the mas t e r p lan , i t at least a f f o r d s a 
b rake upon unorde r ly development and requires that 
a s tudy and repor t be made thereon. 

M u c h d i f f i c u l t y has been exper ienced in the past in 
connect ion w i t h the opening and w i d e n i n g of m a j o r 
t r a f f i c s t reets on account of exces s ive damages a l l o w e d 
for bu i ld ings e x t e n d i n g beyond the t a k i n g l ines of the 
improvemen t . T h e procedure of e s t ab l i sh ing se tback 
l ines a l o n g these streets pr ior to condemnat ion , i n 
order to prevent bu i ld ing encroachment , appears to be 
quest ionable f r o m the legal s tandpoin t as i t r a i ses the 
point of the t a k i n g of p roper ty w i t h o u t compensa t ion . 
N o other w a y has thus f a r been p rov ided w h e r e b y a 
c o m m u n i t y m a y protect f u t u r e s treets on w h i c h they 
are not i n a posi t ion to begin condemnat ion . 

T h e procedure set f o r t h in t h i s act requi res that i f 
the m a j o r t r a f f i c street p lan has been adopted, the p l an ­
n i n g commis s ion s h a l l prepare precised maps of the 
s t reet loca t ion , hold hea r ings thereon, and upon the 
app rova l of the prec ised p lans , s h a l l repor t the same 
to the l eg i s l a t ive body, w h i c h in t u r n m a y approve and 
file copies of the m a p w i t h the coun ty recorder and 
w i t h the depar tment w h i c h has j u r i s d i c t i o n o v e r the 
i ssuance of b u i l d i n g permi ts . W i t h i n three months 

a f t e r these m a p s are filed, a n y p roper ty o w n e r m a y 
c l a i m that the e s t ab l i shment of such l ines cons t i tu tes 
the t a k i n g of h i s p roper ty , a n d the l eg i s l a t i ve body 
m u s t then w i t h i n three mon ths a f t e r the c l a i m has 
been filed ei ther acqu i re a l i m i t e d easement over the 
proper ty , begin condemna t ion proceedings f o r the ac­
qu i s i t ion of the same, or else vaca te the o rd inance 
in so fa r as i t appl ies to the c l a i m a n t ' s p roper ty . I f 
none of these t h ings i s done, the o rd inance au toma t i ­
c a l l y becomes vaca ted in so fa r as the o w n e r ' s p roper ty 
is cons idered . I f the p roper ty o w n e r does not f i l e a 
c l a i m w i t h i n th i s per iod, he i s declared to have w a i v e d 
a l l damages caused by the easement but not the t i t l e 
to the p roper ty so inc luded . 

N o owne r w h o has been compensa ted f o r h i s ease­
ment or h a s w a i v e d h i s c l a i m f o r damage m a y erect a 
b u i l d i n g w i t h i n the t a k i n g l ines so es tab l i shed w i t h i n 
three mon ths a f t e r he has filed w i t h the c l e rk of the 
l eg i s l a t ive body an a f f i d a v i t s e t t i n g f o r t h tha t he pro­
poses i m m e d i a t e l y to begin cons t ruc t ion of a bu i l d ing , 
s p e c i f y i n g the charac te r a n d e s t ima ted cos t of the 
s t ruc tu re and the p r ice at w h i c h he w i l l c o n v e y to the 
c i t y an easement over h i s p roper ty i n accordance w i t h 
the prec ised s t reet p l an . T h e c i ty i s a l l o w e d three 
mon ths a f t e r the filing of the c l a i m to commence pro­
ceedings f o r the acqu i s i t i on of the easement and , i f i t 
does not do so, the o w n e r is re leased of a n y c loud 
aga ins t h i s t i t l e due to the proposed w i d e n i n g . N o 
damage m a y be a w a r d e d h i m i n eminent doma in pro­
ceedings fo r a n y s t r u c t u r e erected w i t h i n the t a k i n g 
l ines set, un less he has filed s u c h a f f idav i t w i t h i n the 
prescr ibed t ime and the damage does not ex t end be­
y o n d that es tab l i shed i n the a f f idav i t . A s a f u r t h e r 
protec t ion , no b u i l d i n g pe rmi t m a y be i s sued w i t h i n 
the t a k i n g l ines es tab l i shed u n t i l the o w n e r has p roved 
that h is p roper ty has been re leased under t h i s pro­
cedure . 

R e v o l v i n g F u n d — A m o s t impor tan t p rov i s ion of the 
act is tha t w h i c h a l l o w s the c rea t ion of a revolving" 
f u n d th rough a t a x l e v y not i n excess of 2 m i l l s on the 
dol lar of assessed v a l u a t i o n . T h i s p rov i s ion m a k e s 
funds ava i l ab le w h e r e b y p roper ty and r i g h t s - o f - w a y 
m a y be obtained w i thou t f a l l i n g back upon the genera l 
f u n d . T h e act a lso p rov ides tha t the r e v o l v i n g f u n d 
m a y be r e imbur sed f r o m assessments l ev ied i n the 
c rea t ion of a n y assessment d i s t r i c t f o r open ing and 
w i d e n i n g proceedings . W h i l e th i s method appears to 
be s o m e w h a t compl ica ted and grea t care w i l l h a v e to 
be t a k e n i n i t s exe rc i se i n order that the ac t ions of the 
g o v e r n i n g body are reasonable , i t does g ive p romise of 
cons iderable va lue . 

R e g i o n a l P l a n n i n g — T h e act a l so a l l o w s the f o r m a ­
t ion of r eg iona l p l a n n i n g d i s t r i c t s and c o m m i s s i o n s 
w h i c h m a y inc lude both incorpora ted and un inco rpo ­
rated t e r r i t o ry and m a y inc lude more t h a n one coun ty , 
but m a y not inc lude a l l of one coun ty o n l y . T h i s pro­
v i s i o n a l l o w s f o r the o rde r ly deve lopment of a n y la rge 
a rea w h i c h can be cons idered a u n i t f r o m the p l a n n i n g 
s tandpoint . T h e d i s t r i c t is in i t i a t ed t h rough pe t i t ion 
to the boa rd of supe rv i so r s . T h e pet i t ion m u s t inc lude 
a reques t fo r the f o r m a t i o n of such d i s t r i c t a n d for the 
c rea t ion of a c o m m i s s i o n ; the boundar ies and name of 
the d i s t r i c t and of the c o m m i s s i o n c r e a t e d ; the m a x i ­
m u m t a x to be lev ied for c a r r y i n g on the w o r k of the 
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c o m m i s s i o n , w h i c h cannot exceed 2 m i l l s per do l la r of 
assessed v a l u a t i o n ; and the f o r m and w o r d i n g of the 
quest ion w h i c h is to be submi t t ed to the e lectors . 
H e a r i n g s are he ld upon the pet i t ion and upon the elec­
t ion of commiss ione r s . T h e reg iona l p l a n n i n g c o m ­
mis s ion cons is t s of f i ve members w h o m u s t be r e s i ­
dents of the d i s t r i c t . T h e p o w e r s and dut ies of the 
c o m m i s s i o n a re the same as those of the c i t y and 
coun ty p l a n n i n g commiss ion , unless such powers have 
been res t r ic ted in the pet i t ion. 

P o s s i b i l i t i e s — T a k i n g the ac t as a who le , it inc ludes 
m a n y w o r t h w h i l e fea tures , and p romises great oppor­
tun i t i es i f i t is admin i s t e red i n an in te l l igen t manner . 
S o m e d i f f i cu l t y w i l l undoubtedly be encountered at the 
s tar t , p a r t i c u l a r l y w i t h count ies , th rough a t t empts at 
the c rea t ion of commiss ions and emp loymen t of a tech­
n ica l personnel w h o are more or less u n i n f o r m e d as to 
the general purpose of p l a n n i n g w o r k . T o o ambi t ious 

ideas m a y resu l t i n publ ic an t agon i sm and opposi t ion. 
T h e mos t impor t an t w o r k of the commiss ions to be 
created under th i s s ta tu te fo r the f i r s t yea r or so w i l l 
be of an educa t iona l nature . T h e la rger c i t ies of the 
state have f a i r l y w e l l so ld the i r res idents on the va lue 
of p l ann ing , both i n i ts economic and its soc ia l aspects , 
bu t the idea i s new i n the un incorpora ted te r r i to r ies . 
H o w e v e r , the success w h i c h has been a t tached to the 
w o r k of the r eg iona l p l a n n i n g c o m m i s s i o n of the 
coun ty of L o s A n g e l e s in i t s comprehens ive p l a n n i n g 
of the ent i re c o u n t y — i n the educat ional w o r k i t has 
under taken , i n the ass i s tance i t has g i v e n to the p l an ­
n i n g c o m m i s s i o n s of the sma l l e r c i t ies , and i n the re­
su l t s w h i c h h a v e been ach ieved th rough the coord ina­
t ion of the w o r k in the met ropo l i t an area , i n c l u d i n g 
m a n y incorpora ted c o m m u n i t i e s as w e l l as m u c h u n ­
incorpora ted t e r r i t o r y — h a s p roved the va lue of such 
a body. 
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Recon&rudtion on San Diego-El Centro Road 
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T h e N e v a d a C o n t r a c t i n g Co . , of F a l l o n , N e v a d a , is 
r e cons t ruc t i ng Al/2 mi les of the S a n D i e g o - E l C e n t r o 
road between L a P o s t a and M i l l e r creek. T h i s i s a 
C a l i f o r n i a s tate h i g h w a y projec t , S . D . 1 2 - F , i n S a n 
D i e g o county . A n e w r i g h t - o f - w a y is be ing u s e d ; the 
roadbed i s 38 f t . w i d e . O n the east ha l f of the w o r k 

J5 * 

Thorough Cut on L a Posta -Mi l l e r C r e e k Sect ion of S a n D i e g o - E l 
Cent ro Road , Ca l i fo rn ia 

h e a v y rock i s be ing encountered. A b o u t one- th i rd of 
the e x c a v a t i o n has been m o v e d to date. 

T h e con t rac t pr ice w a s $223,658. E s t i m a t e d quan t i ­
t ies and un i t b ids f o l l o w : c l ea r i ng and grubbing—235 
s ta t ions at $10.00; r o a d w a y e x c a v a t i o n f r o m s ta . 
2 2 5 + 2 5 to 394+50—205,000 cu .yd . at $0 .42 ; r o a d w a y 
e x c a v a t i o n f r o m s ta . 3 9 4 + 5 0 to 490—162,000 cu .yd . 
at $0 .67; overhaul—3,000,000 s t a .yd . at $0.0075 ; s t ruc ­
tu re excava t ion—900 cu .yd . a t $1 .50; c lass A concrete 
in s t ruc tu res—180 cu .yd . at $30.00; r e i n f o r c i n g s t ee l— 
12,000 lb. at $0 .05 ; cor rugated pipe—60 l i n . f t . of 18-in. 
at $0.50, 1850 l i n . f t . of 24- in . a t $0.60, 200 l i n . f t . of 
30- in . at $1.00, 580 l i n . f t . of 36- in . at $1.50, 230 l i n . f t . 
of 42- in . at $2 .50; n e w proper ty fence—3 mi le s a t 
$450 ; bank-pro tec t ing fence—500 l i n . f t . at $2 .50 ; f i n ­

i s h i n g r o a d w a y — 2 3 5 s ta . at $5.00; monumen t s—86 
at $3.00. 

E q u i p m e n t on the w o r k inc ludes one l j 4 - y d . N o r t h ­
wes t gas shove l , one 1^4-yd. T h e w 7 5 ' gas shove l , one 
1^4-yd. B u c y r u s - E r i e g a s + a i r shove l , one B e s t '60 ' 
t rac tor and one 4 -yd . M c M i l l a n scraper , t w o Gardne r -
D e n v e r a i r -compressors , one C h i c a g o P n e u m a t i c a i r -
compressor , one I n g e r s o l l - R a n d a i r -compressor , and 
one ' 1 4 S ' concrete m i x e r . 

S. V . C o r t e l y o u is d i s t r i c t engineer of d i s t r i c t V I I , 

Nor thwest 1'/4-yd. G a s Shovel Load ing Into T r u c k on Nevada 
Cont rac t ing Co . Job, S . D . - 1 2 - F , S a n Diego County 

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 , and C . P . M o n t ­
g o m e r y is the res ident engineer. F . E . G i b b s is the 
super in tendent f o r the N e v a d a C o n t r a c t i n g Co. 

H . A . V a n N o r m a n , ch ie f engineer of the L o s A n ­
geles bureau of w a t e r and power , i s p r e p a r i n g p lans 
for a 36,000-ac.f t . r e se rvo i r to be bu i l t i n the C h a t s -
w o r t h d i s t r i c t to replace the s torage r e se rvo i r beh ind 
the f o r m e r S t . F r a n c i s dam. T h e es t imated cos t of 
the n e w re se rvo i r i s $4,500,000. 
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T h e fu tu re of ae r i a l t r anspor t is dependent upon i t s 
t e r m i n a l f ac i l i t i e s . A n y sor t of a e r i a l t r anspor ta t ion 
is l i m i t e d i n i t s sphere of ac t ion by i t s a b i l i t y to come 
to ear th . A l s o , a v a s t m a j o r i t y of the a c t i v i t i e s of a i r 
t r anspor t is conf ined en t i r e ly to ear th . 

A n iUi/tlogfy e x i » U betwe-vu a r a i l road p a » m g r r ter­
m i n a l and an a i rpor t . T h i s compar i son s tands fur 
nea r ly a l l the w e l l - k n o w n components of the passenger 
depot : a b u i l d i n g for hous ing passengers , t i cke t off ices , 
plane d i spa t che r s ; and load ing p l a t f o r m s for both pas­
sengers and a i r -moved merchandise , m a i l , etc. I n addi­
t ion , close by but f r equen t ly unnot iced , are the fue l i ng , 
s e r v i c i n g , and s torage depar tments w h e r e a l l equip­
ment is cared for be tween t r i p s or d u r i n g stops. T h e n 
aga in , there is the y a r d co r re spond ing to the l a n d i n g 
field, w i t h i t s r u n w a y s and n igh t l i g h t i n g s y s t e m s . 
A n o t h e r compar i son i s loca t ion , and in both cases the 
des i red resu l t is e x a c t l y the s a m e — n a m e l y , to have 
the passenger de l ive red as close to his des t ina t ion as 
possible. 

S ince a i r t r a f f i c is dependent upon i ts l a n d i n g f a c i l i ­
t ies , i t n a t u r a l l y f o l l o w s ra ther than precedes a n y prep­
a ra t ion f o r i t s recept ion. S m a l l , h igh-powered equip­
ment has the a b i l i t y to a l igh t upon and r ise f r o m a l ­
mo s t a n y field, 40 acres or so i n size, and f a i r l y l eve l . 
T h i s a b i l i t y is not inherent , howeve r , in the type of 
t r anspor t p lane w h i c h is f as t p r o v i n g i t se l f to be an 

'Associate member, American Society of Civil Engineers. 

economic ca r r i e r of m a n and h i s equipment , and con­
sequen t ly does not enter in to the d i scuss ion . 

E v e r y c o m m u n i t y w o r t h y of the n a m e is p l a n n i n g , 
or is b u i l d i n g , a place f o r a i rp lanes to a l igh t . T h e 
N a t i o n a l C h a m b e r of C o m m e r c e i s a u t h o r i t y f o r the 
f ac t that , on J a n u a r y 1, 1929, there were 1324 a i rpo r t s 
and l a n d i n g fields i n the U n i t e d S ta tes , and 894 more 
proposed f o r cons t ruc t ion . T h e s e figures do not i n ­
clude the l i t e r a l l y thousands of f a r m lots and open 
spaces be ing used for l a n d i n g fields, w h i c h have none 
of the r equ i r emen t s of an a i rpo r t except an open and 
l eve l space. 

O w n e r s h i p of A i r p o r t s — T h e quest ion of h a v i n g an 
a i r f i e ld in a c o m m u n i t y n a t u r a l l y b r ings w i t h i t tha t of 
o w n e r s h i p . T h e idea f r e q u e n t l y advanced that the a i r ­
l ine shou ld finance i t s o w n t e r m i n i is a n a t u r a l one to 
a s sume on first thought , bu t a f t e r ref lec t ion i t becomes 
ev ident that the b u i l d i n g and poss ib ly the operat ion of 
an a i rpor t shou ld be a s t r i c t l y m u n i c i p a l f u n c t i o n . A 
new port cou ld h a r d l y be expec ted to pay i t s o w n w a y 
f o r some t ime , and d u r i n g the g r o w t h per iod, the m u ­
n i c i p a l i t y — o u t of publ ic sp i r i tedness , i f n o t h i n g e l se— 
could a f f o r d to m a i n t a i n i t fo r the bus iness i t w o u l d 
generate. T h e n , too, the a i rpor t m a y be placed under 
the p a r k s and p l ay g r o u n d s depar tment and por t ions of 
i t u t i l i z e d as r ec rea t iona l a reas u n t i l such t ime as i t 
m a y be needed f o r the u l t ima te use. I n t h i s w a y , an 
a i rpor t cou ld be acqui red and operated f r o m c i t y f u n d s 
a l r eady es tabl i shed, and for w h i c h there i s a def in i te 

G r a n d Cent ra l A i r T e r m i n a l , G lendale . Main Concre te R u n w a y is 
72 ft. Wide and 3000 ft. Lonp. 

income or revenue . I n suppor t of the a r g u m e n t are 
three recent decis ions f r o m a l ike number of s tate 
supreme cour t s , those of N e w Y o r k , M i s s o u r i , and 
O r e g o n , upho ld ing the idea t ha t e s t ab l i sh ing and oper­
a t i n g of a i rpor t s i s a l eg i t ima te m u n i c i p a l f u n c t i o n . 
T h e N e w Y o r k case w a s H e s s e v s . R a t h , 164 N . E . 342, 
in w h i c h the v a l i d i t y of the 1928 l a w , a l l o w i n g the use 
of c i t y f u n d s fo r a i rpor t purposes, w a s a t t acked . T h e 
cour t i n r e n d e r i n g i t s dec is ion used the f o l l o w i n g l a n -
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g u a g c : " W e t h i n k the purpose to be s e rved i s bo th 
publ ic and m u n i c i p a l . A c i t y ac ts fo r c i t y purposes 
when it bu i lds a dock or a br idge or a street or a sub­
w a y " and, " I t s purpose i s not d i f f e r en t w h e n i t bu i lds 
an a i rpor t . " W i c h i t a v s . C lapp , 125 K a n s a s 100, 263 
page 12 : " A v i a t i o n is today an es tab l i shed mode of 
t ranspor ta t ion . T h e fu ture , even the near fu tu re , w i l l 
make i t more genera l . T h e c i t y that is w i t h o u t the 
fo res igh t to bu i ld the ports f o r the n e w t ra f f i c m a y 
soon be l e f t behind in the race of compet i t ion . C h a l -
cedon w a s ca l led the c i t y of the b l ind , because i ts 
founders neglected the nobler si te of B y z a n t i u m l y i n g 
at the i r feet. T h e need for v i s i o n of the f u t u r e i n the 
governance of c i t ies has not been lessened w i t h the 
y e a r s . T h e dwe l l e r w i t h i n the c i t y gates, even more 
t h a n the s t ranger f r o m afa r , w i l l pay the pr ice of b l i n d ­
ness ." 

L o c a t i o n — T h e loca t ion and s ize of a i rpor t s requi res 
a detai led and i n t ima t e s tudy . T h e immedia te needs 
r a r e l y or never could dictate the s ize . I t is the requ i re ­
ment 20 or 25 y e a r s hence tha t shou ld a c t u a l l y con t ro l 
tha t i t em. T h e immedia t e r equ i rement can be me t 
u s u a l l y b y a field whose grea tes t d iameter is i n the 
ne ighborhood of 3000 f t . , as tha t is p robably the long­
est r u n a modern h e a v y mach ine , f u l l y loaded, w o u l d 
be requ i red to make . I t is m u c h better to have s eve ra l 
t imes tha t a rea , r a the r than j u s t the amount of l and 
necessary , i n order that en la rgements , hangar space, 
a e r o d y n a m i c labora tor ies , and fac to r i e s m a y have room 
f o r g r o w t h , and to have tha t g r o w t h cont ro l led by the 
port au thor i t i es . I n case su f f i c i en t a rea cannot be had 
to a c t u a l l y con t ro l the type, s ize , and other fea tures of 
bu i ld ings erected, a m u n i c i p a l i t y c a n enforce proper 
cons t ruc t ion b y necessary z o n i n g w i t h i n a n y des i red 
dis tance f r o m the field. 

A n a i rpor t shou ld be w i t h i n a shor t d i s tance of the 
center of popula t ion , as i t i s o b v i o u s l y was t e to u t i l i ze 
the a i rp lane for f a s t t r a v e l and then d iss ipa te the t ime 
saved in ge t t i ng f r o m the port to the des t ina t ion . I t 
should a lso be so located as to have a m i n i m u m a m o u n t 
of flying over r e s iden t i a l areas . I n c o m m u n i t i e s w i t h 
water t r anspor ta t ion at hand , the port should be at the 
wa te r ' s edge, w i t h the necessary docks and other equip­
ment for h a n d l i n g flying boats. T h e problem of fog is 
one that shou ld be s tudied u n t i l the m o v e m e n t s and 
boundar ies of the f o g areas are f a i r l y w e l l def ined, and 
the port then placed so as to be as f ree as possible f r o m 
that p a r t i c u l a r l y d i s t r e s s ing h indrance . W i n d and 
other meteoro logica l condi t ions require s tudy in order 
that w i n d eddies or ra in belts w i l l not be inc luded i n 
the port a rea . T h e topography of the s u r r o u n d i n g ter­
ra in m a y be a k e y to the so lu t ion , as r i v e r v a l l e y s or 
junc t ions are f requent ly f o g and w i n d foc i . R a i l t r ans ­
por ta t ion i s a necess i ty fo r a modern a i rpor t , s ince 
large quant i t ies of b u l k y m a t e r i a l are used, and the 
r a i l road i s the o n l y means of h a n d l i n g them exped i ­
t ious ly . O t h e r modes of t r anspor ta t ion should a lso be 
c lose by . E l e c t r i c in te ru rbans or s t reet ca r s , bus l ines , 
a n d w e l l - b u i l t h i g h w a y s should be c o n t i g u o u s ; i f nec­
essa ry , t r u n k h i g h w a y s should be cons t ruc ted to lessen 
t ime losses . I n short , the locat ion of the f i e ld i s a 
p rob lem r e q u i r i n g a large a m o u n t of t ime , s tudy , and 
e f fo r t f o r so lu t ion . One p a r t i c u l a r l y h e l p f u l k i n d of 
i n f o r m a t i o n is a ser ies of a i r photos, t a k e n both v e r t i ­

c a l l y and on the obl ique, f r o m a l l d i rect ions , and f r o m 
considerable a l t i tudes . 

G e n e r a l P l a n or L a y o u t — T h e design of an a i rpo r t 
is p a r t i c u l a r l y the f u n c t i o n of the engineer, as i t is i n 
e f fec t the des ign of a s m a l l c i t y . A l l the s e rv i ces of a 
c i t y are demanded—heat , l igh t , w a t e r supply , sewerage 
and s e w a g e d isposal , p a v i n g or t r ea t ing the g r o u n d 
su r f ace of the l a n d i n g f ie lds , r u n w a y s , and t a x i areas , 
b u i l d i n g cons t ruc t ion , d ra inage sys tems , and o thers . 

T h e genera l p l an is the first m a j o r p rob lem. T h e 
passenger t e r m i n a l or depot shou ld be so located tha t 
the m i n i m u m amoun t of t a x i i n g is necessa ry a f t e r 
l a n d i n g or before t a k i n g off . T h i s means that the 
load ing p l a t f o r m shou ld be as near the center of oper­
a t ion as i s possible . Y e t , care mus t be t a k e n to pre­
v e n t people f r o m w a n d e r i n g onto the l a n d i n g s t r ips or 
c o m i n g i n contac t w i t h p lanes w a r m i n g up. A pi lot 
has l i t t l e con t ro l of the f r o n t a l speed of h i s machine , 
c i ther j u s t before the take-of f or j u s t a f t e r l and ing , 
hence a n y t h i n g i n h i s w a y cons t i tu tes a r ea l h a z a r d 
both to the obs t ruc t ion and to the plane. T h i s is a l so 
a good reason for k e e p i n g g r a z i n g a n i m a l s off the u n ­
used por t ions of the field, as emergency l and ings i n 
the immedia te a rea of the port are o f ten necessa ry . 

T h e dra inage requ i rement i s p a r t i c u l a r l y severe . T o 
prevent s o f t e n i n g of the sur face , w a t e r mus t be i m m e ­
d ia te ly conducted a w a y f r o m i t . I n m a n y cases t h i s 
impl ies a r egu la r g r i d i r o n or her r ingbone s y s t e m of t i le 
d ra in e i ther l a id as open d ra ins covered w i t h cas t - i ron 
gra tes or b l i nd d ra ins w i t h c rushed rock or g r a v e l 
cove r ing . T h e c r o w n i n g of r u n w a y s f o l l o w s tha t f o r 
h i g h w a y s qui te c lose ly , except poss ib ly the c r o w n i s 
not as h i g h in propor t ion to w i d t h as it i s on a road or 
street . T h e m a i n r u n w a y shou ld be in the d i rec t ion 
of the p r e v a i l i n g w i n d ; f o r t ranspor t p lanes it shou ld 
have a m i n i m u m leng th of 2500 f t . and a w i d t h of 75 
to 300 f t . T h e m i n i m u m grade for d ra inage is fixed 
at 0 . 5 % , and the m a x i m u m D e p a r t m e n t of C o m m e r c e 
a l l o w a n c e i s 2 % , both l o n g i t u d i n a l l y and t r a n s v e r s e l y , 
w i t h the m a x i m u m fixed by the plane at 3 ^ % . W h e n 

A 

Admin is t ra t ion Bui ld ing and U.S. W e a t h e r B u r e a u Observa t ion 
Stat ion at O a k l a n d Municipal A i rpor t 

l a rge a n d c o m p a r a t i v e l y flat areas are to be dra ined , 
the s izes of the condui t s increase i n v e r s e l y as the 
square root of the slope. H e n c e , the i t e m of d ra inage 
i s l iable to be one of the la rges t i n point of money i n 
the w h o l e development . 

I n a we l l -des igned a i rpor t there shou ld be enough 
r u n w a y s so tha t a pi lot can a l w a y s t ake of f in to the 
w i n d . T o place r u n w a y s accord ing to the U . S . D e ­
pa r tmen t of C o m m e r c e regula t ions , i t i s neces sa ry to 
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have s i x of them. T h e requ i rements state tha t no 
takeof f shou ld be necessary w h e n the angle be tween 
r u n w a y and w i n d is greater than 30 degrees. T h e l ay ­
out depends l a rge ly on the shape of the a i rpor t and 
the d i rec t ion of the p r e v a i l i n g w i n d . A t the in tersec­
t ion of the r u n w a y s there should be p rov ided the 
s t anda rd 100-ft . whi te c i r c l e w h i c h o f f i c i a l l y designates 
an a i rpor t . 

S u r f a c i n g — T h e s u r f a c i n g of an a i rpor t i s cons idered 
one of the m a j o r i t ems in i ts deve lopment—a condi t ion 
brought about b y a c o n t i n u a l l y i n c r e a s i n g demand 
upon the part of those engaged in a v i a t i o n . O n e of 
these demands is sa fe ty , another is fo r personal com­
for t and c lean l iness of a i rpor t pa t rons , a th i rd is reduc­
t ion in ma in tenance costs . T h e s u r f a c i n g m a y be d i ­
v ided in to t w o pa r t s—l and i ng su r faces and r u n w a y 
su r faces . 

A type of su r f ace is needed over w h i c h the planes 
can be accelera ted u n t i l the desired flying speed i s 
reached. I t m u s t be durable , free f r o m dust , even and 
t rue to g r a d e ; i t mus t be such that planes can land 
c o m f o r t a b l y and qu ie t ly . O n a w e l l - s u r f a c e d a i rpor t , 
therefore , the dus t nu i sance is e l imina ted , ma in tenance 
costs a re l owered , and the r e l i a b i l i t y f ac to r of p lanes 
and motors is g r ea t ly increased . 

Se lec t ion of the type of s u r f a c i n g for l a n d i n g areas 
and r u n w a y s is y e t a moot ques t ion . N a t u r a l or a r t i ­
f i c i a l sod has a good m a n y adherents . A l t h o u g h i t is 
one of the cheapest and perhaps easiest types to bu i ld , 
i t i s no t easy to ma in t a in—espec i a l l y under s emi -a r id 
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S w a n Island Ai rpor t of the Port of Por t land Showing A s p h a l t i c 
Concre te Takeof f R u n w a y , C inder R u n w a y s , North and South 

L a n d i n g R u n w a y , and H a n g a r s . S e a - P l a n e L a n d i n g at 
E d g e of Old C h a n n e l in Middle Foreground ( V i e w 

by B r u b a k e r Aer ia l S u r v e y s , Por t land) 

w e s t e r n condi t ions . I n h u m i d c l ima tes t h i s type of 
r u n w a y , unless w e l l d ra ined , i s l i ab le to become too 
so f t fo r use. U n t r e a t e d s a n d and c inders have been 
used to a cons iderable extent , bu t these ma te r i a l s p ick 
up i n the propel ler b las t and b y the i r ab ra s ive ac t ion 
damage both propel ler and plane. T h i s t rouble m a y 
be cont ro l led to a large extent b y t r ea tmen t w i t h the 
proper grade of aspha l t i c o i l . U n t r e a t e d g r a v e l and 

c rushed rock are sub jec t to e x a c t l y the same i l l s as 
a re sand and c inders , except that the l a rge r pa r t i c l e s 
do more damage to the plane. T h e advan tages of 
h a r d - s u r f a c e d r u n w a y s and l a n d i n g s t r ips , of cement -
concrete or aspha l t i c concrete , m a k e th i s t ype a l m o s t 
a necess i ty . W i t h such a su r f ace the dus t nu i s ance 
f r o m i d l i n g and depar t ing m a c h i n e s i s en t i r e ly d i s ­
pensed w i t h ; the dra inage p rob lem i s g r e a t l y s i m p l i ­
fied; and, in c l ima tes w h e r e s n o w f a l l s , the s n o w re ­
m o v a l p rob lem is mo s t eas i ly so lved . T h i s type of 
su r f ace is r a p i d l y g a i n i n g f a v o r on P a c i f i c coast fields. 

U n t i l r ecen t ly , planes i n the act of l a n d i n g have been 
en t i r e ly dependent upon the ac t ion of the t a i l s k i d f o r 
b r a k i n g and for a s t a b i l i z i n g ef fec t a f t e r the plane w a s 
on the g round . T h i s t a i l - sk id , w h i c h i s a more or less 

Depot, Main H a n g a r s , and C e m e n t - C o n c r e t e T a x i R u n w a y at 
A l a m e d a A i rpor t 

r i g i d a r m suppor t i ng the con t ro l su r f aces at the r ea r 
end of the fuse lage , i s a r r anged so that man ipu l a t i on 
of the con t ro l s u r f a c e s exe r t s a d o w n w a r d pressure on 
the t a i l - sk id and causes i t to d i g deeply in to the s u r f a c e 
of a n y unpaved field. A s t i ck or drag- type t a i l - s k i d 
w h i c h is b i t i n g into the g r o u n d ass i s t s i n b r a k i n g the 
plane and preven ts a s ide w i n d f r o m t h r o w i n g i t i n to 
a ' g round loop ' w i t h a possible nose-over. T h u s , fo r 
th i s type of s k i d a so f t l a n d i n g su r f ace is des i rable 
f r o m the s tandpoin t of s a f e ty . T h e app l i ca t ion of 
b rakes to a i rp lane whee l s and the adoption of a cas te r 
whee l to replace the t a i l - s k i d on the l a rge and mos t 
modern types of planes, have made possible easy han ­
d l i n g , e f f ic ient b r a k i n g , a n d g rea t ly i m p r o v e d la te ra l 
con t ro l of the plane w h i l e on the g round . F o r th i s 
condi t ion , ha rd - su r faced r u n w a y s reach the i r best use. 
T h e ac t ion of the t a i l - s k i d or cas ter w h e e l need not be 
considered i n the take-off , as the t a i l of the plane i s i n 
th i s case l i f t e d f r o m the g r o u n d as soon as poss ib le . 

T h e appur tenances , i f t hey m a y be so ca l l ed , to the 
flying field are w h a t m a k e the d i f fe rence be tween a 
mere l a n d i n g field and an a i rpor t . A t rue a i r p o r t 
should have a large and comfor t ab le w a i t i n g room for 
passengers , c o m f o r t s ta t ions , r e s t au ran t s , a ho te l or 
other s leep ing quar te rs , and poss ib ly tea-rooms w h e r e 
lookers-on could p leasan t ly spend an a f t e rnoon . T h e 
same bu i ld ing , or o thers c lose by, should h a v e fac i l i t i e s 
fo r p i lo ts , and a lso a first-aid r o o m w i t h an ambulance 
ava i l ab l e . T h e r e shou ld be an obse rva t ion t o w e r in 
the a d m i n i s t r a t i o n b u i l d i n g or sect ion. T h e a i r l i n e be­
tween M i a m i , F l o r i d a , and H a v a n a , C u b a , uses covered 
w a y s f r o m the depot to the plane, the reby k e e p i n g the 
passengers under cover f r o m the t ime t h e y leave the 
hotel u n t i l t hey get in to a cab a t the i r des t ina t ion . 
T h a t pa r t i cu l a r company a l so uses a sor t of 'gasol ine 
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mule ' w h i c h p i c k s up the t a i l of a mach ine and t o w s i t 
f r o m the depot out onto the r u n w a y s w h e r e the motors 
are s tar ted and f r o m w h i c h the take-off is made. C o v ­
ered w a y s are a lso used at the O a k l a n d and Glenda le , 
C a l i f o r n i a , a i rpor t s . 

H a n g a r s , mach ine shops, and a garage are absolute 
essent ia ls . T h e s e are placed i n as close p r o x i m i t y to 
the cen t r a l cont ro l depot as is prac t icable . H o u s e s fo r 
f ie ld a t tendants and mechan ic s u s u a l l y m u s t be sup­
pl ied, as w e l l as bu i ld ings for f u e l and other m a t e r i a l 
s torage fac i l i t i e s . T h e locat ion of these is of m u c h i m ­
portance and becomes a specia l p rob lem for each port. 
I ndeed the ent ire l a y o u t of e v e r y a i rpor t i s j u s t as i n ­
d iv idua l and as specia l ized as is that of each hydroe lec­
t r i c development . A wel l -equipped port shou ld have 
a meteoro logica l labora tory , and a t r u c k c a r r y i n g fire-
f i g h t i n g and first-aid equ ipmen t ; as crashes , w h e n they 
do occur , are u s u a l l y at the beg inn ing or at the end of 
a flight. 

I l l u m i n a t i n g R e q u i r e m e n t s — T h e l i g h t i n g equipment 
of a l a n d i n g field demands spec ia l s tudy . I n genera l , 
there are three types of l i g h t i n g used at each l a n d i n g 
field. One is a beacon or l igh thouse w h i c h t h r o w s a 
r e v o l v i n g beam u p w a r d , and se rves the double purpose 
of po in t ing out the field f r o m a fa r , and of s h o w i n g 
w h a t the c e i l i n g height at the t ime happens to be. T h e 
second type is ex te r io r l i g h t i n g of bu i ld ings i n order 
tha t pi lots m a y be able a c c u r a t e l y to judge the i r dis­
tance above the g r o u n d before they f i n a l l y l and . T h e 
l as t type is flood-lighting of the ent i re field, and th is 
type of l i g h t i n g is f u r t h e r subd iv ided into t w o genera l 
types—cen t ra l i zed con t ro l and d i s t r ibu ted cont ro l . I n 
ei ther case the final ob jec t ive is the same and is to 
f u r n i s h good, c lear g round i l l u m i n a t i o n w i t h o u t get­
t i n g the beam of l i gh t h igh enough to shine in to the 
p i lo t ' s eyes. T h e r e have been developed seve ra l types 
of l amps w h i c h w i l l do th is . T h e y consis t e s sen t i a l ly 
of a ba t te ry of l amps , mounted in a case behind a set 
of lenses, w h i c h t h r o w a ho r i zon ta l fan-shaped beam 
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Steel F r a m e and Corrugated Iron H a n g a r Const ruct ion at the 
O a k l a n d Municipal A i rpor t 

t h rough an angle of about 160 degrees and to an e leva­
t ion no h igher than the source, or 3 to 5 f t . above the 
g round . 

I n addi t ion to the prev ious equipment are the s igna l 
and boundary l igh t s . A n y obs t ruc t ion ad jacen t to, or 
dangerous areas w i t h i n the field or w i t h i n a consider­
able dis tance of i t s edges m u s t be l igh ted w i t h red 
l a m p s ; flashing l igh t s be ing prefe rab le . T h e ap­
proaches are out l ined w i t h green l amps , and the ac tua l 
l a n d i n g s t r ips or areas w i t h w h i t e l amps . W h i t e paint 
on a b lack su r face is l i k e w i s e h e l p f u l in i l l u m i n a t i n g 

the r u n w a y s . T h e r e i s a lso a w i n d cone w h i c h m u s t at 
a l l t imes be c l e a r l y v i s i b l e and w e l l i l l u m i n a t e d . A 
u s e f u l , but no t a l w a y s necessary , a d j u n c t in the v i c i n ­
i t y of the por t i s a ser ies of s igns w i t h i n the boundar ies 
of the a i r w a y , i l l u m i n a t e d at n ight , pa in ted on bu i ld ­
i n g tops or l a id out on the g round , and g i v i n g di rec­
t ions and d is tances to the port. 

T h e a i rp lane has t aken i t s place in our t ranspor ta ­
t ion s y s t e m and , consequent ly , it m u s t f u n c t i o n 365 
days a y e a r and 24 hours a day . T h e accessor ies to 
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Tr l -Motored F o r d T r a n s p o r t P l a n e at Load ing Depot, G r a n d Cent ra l 
A i r T e r m i n a l , Glendale , Showing Covered W a y B e t w e e n 

P lane and T e r m i n a l Bui ld ing 

flight shou ld a l l be designed and cons t ruc ted i n such 
a manne r that f a i l u r e of operat ion w i l l be as r a re as i t 
i s h u m a n l y possible to m a k e i t . T h i s because the 
sa fe ty of h u m a n l i f e is more at s take i n a i r t ranspor ta ­
t ion than i n a n y other k i n d of t ranspor t . 

R a i l r o a d F i g h t i n E a s t e r n M o n t a n a 

T h e In t e r s t a t e R a i l r o a d C o m m i s s i o n m u s t soon 
de termine w h e t h e r one or t w o ra i l roads sha l l develop 
an area 150 mi l e s square, and n o w w i t h o u t r a i l s e rv ice , 
in eas tern M o n t a n a . T h i s a rea is b locked out on the 
nor th and w e s t by the G r e a t N o r t h e r n , on the south 
and sou thwes t by the M i l w a u k e e , and on the east by 
the G r e a t N o r t h e r n b r anch to R i c h e y and the N o r t h ­
e rn P a c i f i c b r anch to C i r c l e and B r o c k w a y . T h e G r e a t 
N o r t h e r n has filed an appl ica t ion to ex t end i t s R i c h e y 
b ranch f o r 105 mi l e s to J o r d a n , the center of the con­
tested t e r r i t o ry . 

A r i z o n a H i g h w a y S y s t e m 

A l t h o u g h the younges t state in the un ion , A r i z o n a 
has advanced f a r t he r than mos t of the s tates i n com­
ple t ing the 7 % na t iona l road s y s t e m . O f the 2206 
mi le s in the state s y s t e m . 1410 i s 7 % roads . O n l y 
336 m i l e s of the to ta l s y s t e m is u n i m p r o v e d to the 
s t anda rd requi red by the B u r e a u of P u b l i c R o a d s . 
I n the fiscal y e a r e n d i n g J u n e 30, 1929, n e a r l y $8,000,-
000 w a s expended in road improvemen t , be t terment , 
and main tenance . A l ike expendi tu re i s an t ic ipa ted 
f o r the cu r ren t year . T o complete the p rog ram i n 
progress w i l l cost be tween $2,500,000 and $3,000,000. 
M a i n t e n a n c e of roads costs $1,000,000 a n n u a l l y . B e ­
cause of the large a rea of the state i n na t i ona l reser­
va t ions , 7 2 % of the cos t of A r i z o n a F e d e r a l A i d h i g h ­
w a y s i s paid b y the U n i t e d S ta tes . W . W . L a n e i s 
the s tate h i g h w a y engineer . 
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Street Improvement Assessments 
B y H A H K Y G O O D R I D G E 

City Engineer, Berkeley, California 
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Editor's Note—Harry Goodridge was born in Edmonton, 
Alberta. He graduated from the University of Toronto, Can­
ada, in 1912, with the B.A.Sc. degree. From 1913 to 1916 he 
was an assistant in the city engineer's office at Edmonton. In 
1920 he moved to California and was employed by the Foun­
dation Co. at Richmond on construction of the Standard Oil 
Co. refinery. He left this company to work on sewer location 
in San Anselmo for C. C. Kennedy, consulting engineer of 
San Francisco. From 1921 to May, 1925, he was employed 
by George A. Posey, county surveyor of Alameda county. 
Goodridge was assistant city engineer of Berkeley, under the 
late A. J . Eddy, from May. 1925, until July 18, 1929, on which 
date he was appointed city engineer. 

N o a s sessment fo r street i m p r o v e m e n t has ever 
been made , the method of w h i c h could not be subjec t 
to a r g u m e n t and possible change. C o r n e r lots , lots 
of i r r egu l a r shape or excess ive depth, or lots w i t h poor 
condi t ions upon w h i c h to bu i l d are some of the ma in 
points of d i f f e rence i n fixing the r igh t amount to be 
assessed. I t i s f o r th is reason tha t an e f fo r t is made 
to es tab l i sh some ru le fo r m a k i n g proper assessments . 

U n d e r the C a l i f o r n i a L e g i s l a t i v e I m p r o v e m e n t A c t 
of 1911 p rov i s ion is made f o r a s sessment by f ron tage 
p lan and a lso b y the d i s t r i c t p l an . 

F r o n t a g e P l a n — R u l e s — ( 1 ) T h e expense of the i m ­
provement s h a l l be assessed (excep t as he rea f te r pro­
v ided) on each lot or port ion of a lot be ing separa te ly 
assessed, in propor t ion to the f rontage , at a rate per 
f r o n t foot su f f i c i en t to cover the to ta l expense of the 
w o r k . ( 2 ) T h e expense of the w o r k done on a m a i n 
s t reet c r o s s i n g sha l l be assessed at a u n i f o r m rate 
per f r o n t foot on the quar te r b lock and i r r egu l a r 
b locks a d j o i n i n g and c o r n e r i n g upon the c ross ings , 
and separa te ly upon the who le of each lot or port ion of 
a lot h a v i n g a n y f ron tage i n the sa id b locks f r o n t i n g 
on sa id m a i n s t reets , ha l f w a y to the n e x t m a i n street 
c ross ing , or to the end of such s t reet i f it does not 
meet another , and a l l the w a y on sa id b locks to a 
boundary l ine of the c i t y w h e r e no such c r o s s i n g i n ­
te rvenes , bu t o n l y acco rd ing to i t s f ron tage i n sa id 
quar te r b locks and i r r egu l a r b locks . 

W h e n w o r k is done on one side of the center l ine 
of a s treet , on ly that side can be assessed. T e c h n i ­
c a l l y , th is does not permi t the cons t ruc t ion of a m a i n 
sewer i n a n y place except the center l ine of the street . 
O n th is point the f o l l o w i n g decis ions have been g i v e n 
i n the c o u r t s : ( 1 ) T h e basis of f ron tage assessment 
is the f ron tage of the lot upon w o r k , i r respec t ive of 
shape, s ize , or depth of the lo t ( D i g g i n s v . H a r t s h o r n e . 
108 C a l . 1 5 4 ) ; ( 2 ) P r o p e r t y at the end of a s t reet and 
at r i g h t angles to the street l ine does not f r o n t on 
such s t reet ( D u n c a n v . R a m i s h , 142 C a l . 6 8 6 ) ; ( 3 ) 
C o r n e r lots are considered as h a v i n g double f ron tage 
( R o s s v . B a r b e r A s p h a l t P a v i n g C o . , 158 C a l . 3 7 ) . 

T h e a ssessment i s requ i red to be made per f r o n t 
foot , regard less of the benefi t . O n t h i s bas is , lots 
w h i c h have a s m a l l f ron tage and increase i n w i d t h at 

the back and have cons iderable usable a rea w i l l have 
a s m a l l assessment . A l s o , lots h a v i n g a l a rge f ron tage 
and a t r i a n g u l a r shape a re u n d u l y assessed. 

T h e a s s e s s ing of lots in the quar te r b locks f o r w o r k 
i n in te rsec t ions accompl i shes some of the good points 
in the d i s t r i c t assessment . I t i s obv ious tha t a person 
r e s i d i n g a f e w hundred feet a w a y f r o m a p a v e d s t reet 
rece ives some benefi t . C o r n e r lots a re assessed as 
double f ron tage and i t is d o u b t f u l i f t h i s i s equi table . 
T h e l and is to be used f o r some purpose, e i ther as a 
d w e l l i n g or a c o m m e r c i a l enterpr ise . I t i s sa fe to s ay 
that t w o houses cannot occupy the space of one, hence 
double f ron tage is no t cor rec t . I f the a rea of a corner 
lot is cons idered i n un i t s , j u d g m e n t m u s t be used in 
d e t e r m i n i n g at w h a t depth to cons ider an a rea as 
h a v i n g double f ron tage . C e r t a i n l y the i n f i n i t e s i m a l 
pa r t of the corner w h e r e the p roper ty l ines meet can ­
not be so considered . E x p e r i e n c e has es tab l i shed a 
depth of 100 f t . as the point w h e r e l and can be con­
sidered as h a v i n g double f ron tage . 

T h e I m p r o v e m e n t A c t of 1911 does not pe rmi t a l i en 
to be made aga ins t pub l i c school p roper ty b y assess­
i n g i t f o r benef i ts . T h e g o v e r n i n g body c o n t r o l l i n g 
such p roper ty m a y agree to pay , but cannot be forced 
to pay . I f t h i s p roper ty i s no t e x c l u d e d f r o m the 
assessment b y a s t a tement in the r e so lu t ion of in ten­
t ion , then the c i t y is he ld l i ab le unless the assessment 
is pa id o the rwi se . 

D i s t r i c t A s s e s s m e n t — T h e f ron tage assessment has 
been o n l y b r i e f l y ou t l ined as i t i s m y in ten t to go more 
f u l l y into assessment b y the d i s t r i c t method. I n the 
1911 I m p r o v e m e n t A c t the f o l l o w i n g s t a t emen t i s 
m a d e : 

" W h e n e v e r the r e so lu t ion of in tent ion declares that 
the cost and expenses of the w o r k and i m p r o v e m e n t 
are to be assessed upon a d i s t r i c t , the c i t y engineer 
sha l l make a d i a g r a m of the p roper ty a f fec ted or bene­
fited b y the proposed w o r k or i m p r o v e m e n t , as de­
scr ibed i n the reso lu t ion of in ten t ion , and to be 
assessed to pay the expenses thereof. S u c h d i ag ram 
sha l l s h o w each separate lot. piece or pa rce l of l and , 
the a rea i n square feet of each of such lo ts , pieces or 
parce ls of l and , and the r e l a t i ve loca t ion of the same 
to the w o r k proposed to be done, a l l w i t h i n the l i m i t s 
of the a s sessment d i s t r i c t * * * . " 

H e r e the a rea of the lo t becomes a f ac to r as w e l l 
as the f ron tage , and each separate lot or pa rce l m u s t 
be s h o w n separa te ly . T h e A c t a l so s tates tha t " the 
super in tendent of s t ree ts s h a l l proceed to e s t ima te the 
benef i t s . " T h i s does not g i v e a n y fixed r u l e and 
m i g h t be dangerous bu t f o r the r i g h t of p roper ty 
o w n e r s to appeal to the c o u n c i l and have the assess ­
ment changed . ( R a i l r o a d proper ty can be assessed 
the same as a n y other p r iva t e p rope r ty . ) 

I t i s not necessa ry tha t the super in tendent of s t reets 
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s h a l l d isclose h i s method of a s sessment ( S e e 113 C a l . 
3 1 4 ) , but i t is w e l l that he have some m a t h e m a t i c a l 
basis i n order to p rove to the compla inan t that he has 
been i m p a r t i a l l y t reated. 

D i s t r i c t B o u n d a r y — C o n s i d e r a b l e s tudy should be 
g i v e n the bounda ry of the d i s t r i c t . I n a report g iven 
by the ' C o m m i t t e e of S i x t e e n ' , appointed by the m a y o r 
of B e r k e l e y i n 1925, an a r t e r i a l h i g h w a y s y s t e m w a s 
approved and ce r t a in of these h i g h w a y s have s ince 
been i m p r o v e d . B e r k e l e y i s a c i t y i n w h i c h mos t of 
the t r a f f i c r u n s pa ra l l e l to the coast l ine . I n the s tudy 
of an assessment d i s t r i c t fo r the i m p r o v e m e n t of one 
of these h i g h w a y s on the h i l l s i de , the a rea a p p r o x i ­
m a t e l y one-hal f b lock be low the i m p r o v e m e n t and to 
w i t h i n one-half b lock be low the a r t e r i a l h i g h w a y nex t 
above the one to be i m p r o v e d , w a s inc luded i n the 
d i s t r i c t . T h e no r the rn and upper end of the d i s t r i c t 
in th is pa r t i cu la r case w a s m u c h w i d e r t h a n the south­
ern end. T h e s t reets w h i c h w o u l d n a t u r a l l y flow in to 
th i s a r t e r y had m u c h to do i n d e t e r m i n i n g the s ize 
of the d i s t r i c t . A t t e n t i o n w a s g i v e n to lo ts w h i c h 
had been assessed on a f ron tage p lan for other street 
w o r k , i n a n a t tempt to exc lude t h e m f r o m the new 
d is t r i c t . 

A d i s t r i c t m a y inc lude on ly the lots f r o n t i n g on the 
i m p r o v e m e n t ; t h i s boundary fixing is o f t en done on 
streets w h i c h are no t a r t e r i a l h i g h w a y s i n order that 
the flexibility of a d i s t r i c t assessment m a y be u t i l i zed . 
A s ewer s y s t e m cou ld be assessed on an ent i re c i t y 
but th is w o u l d not be p rac t i ca l as the prepara t ion of 
the assessment d i a g r a m w o u l d be an arduous and ex­
pensive t a sk . 

A p p o r t i o n i n g B e n e f i t s — W h e n the i m p r o v e m e n t is 
complete and the d iagram is prepared, the assessment 
can then be made a f t e r cons ide r ing the f o l l o w i n g fac­
tors w h i c h enter in to the appor t ion ing of benefi ts re­
c e i v e d : ( 1 ) A r e a , shape and depth of l o t ; ( 2 ) usable 
a r e a ; ( 3 ) corner l o t ; ( 4 ) d i s tance f r o m the improve ­
m e n t ; ( 5 ) number of houses possible on a n y one l o t ; 
( 6 ) f ron tage on the improvemen t or on any street in 
d i s t r i c t ; ( 7 ) double f ron tage on t w o p a r a l l e l s t r ee t s ; 
( 8 ) specia l benef i t s ; ( 9 ) p rev ious a s s e s s m e n t s ; ( 1 0 ) 
poss ib i l i ty of damage by i m p r o v e m e n t ; ( 1 1 ) v a l u e of 
p r o p e r t y ; (12) publ ic proper ty . 

( 1 ) A r e a , Shape, and D e p t h of L o t — T h e area and 
depth of a lot are c lose ly re la ted but, w h e n the depth 
exceeds 100 f t . , the addi t ional a rea should not be 
assessed at a rate even a p p r o x i m a t i n g that of the first 
100 f t . T a b l e I i s presented to ass i s t i n a r r i v i n g at 
equi table un i t s f o r a reasonable assessment on lots 
h a v i n g depths other than 100 f t . H e r e the addi t iona l 
a rea due to the greater depth does not increase the 
uni t of f ron tage at an u n f a i r rate . T h e shape of the 
lot requi res a ru l e fo r ad ju s tmen t . I t is a s sumed that 
a lot 50 f t . w ide b y 100 f t . deep w i l l be assessed 100%, 
or 50 un i t s . I f t h i s same lot i s cu t into t w o t r i ang les 
b y j o i n i n g the t w o corners , one t r i ang le has 50-ft . 
f ron tage and the other has no f ron tage . I t is es t imated 
that the lot w i t h the 50-f t . f ron t age shou ld rece ive 
two- th i rds of the un i t s , o r 33.33 un i t s , and that the 
r e m a i n i n g 16.67 un i t s shou ld be put on the lot w i t h 
no f ron tage . L o t s , the s ides of w h i c h are not pa ra l l e l , 
m a y then be reso lved into rec tangles and t r i ang les in 

order to a r r i v e at the proper number of un i t s w i t h 
w h i c h to m a k e the r i g h t assessment . 

( 2 ) U s a b l e A r e a of the L o t — I t is fa i r in e v e r y c o m ­
puta t ion to take accoun t of the usable a rea of the l o t ; 
th i s i s a ma t t e r f o r persona l j udgmen t . A creek, a 
c l i f f , or some other condi t ion is reason for a d j u s t m e n t . 
T h e assessed va lue of the l and i s a good ru le to f o l l o w . 
T h u s , reduce the f ron tage i n the same ra t io that the 
va lue of the land has been reduced b y reason of i t s 
charac te r . 

( 3 ) C o r n e r L o t B e n e f i t — C o r n e r lots have double 
f ron tage on an i m p r o v e m e n t w h e n both s t ree ts a re 
improved at the same t ime . I f these are not so i m ­
proved the f ron tage on the improvemen t i s computed 
the same as f o r a n y other lot. A s s u m e a corner lot 
50 f t . w ide and 100 f t . deep. F r o m T a b l e I the f ron t ­
age uni t becomes 50 f t . on one street and 72.5 f t . on 
the other street , m a k i n g a to ta l of 122.5 un i t s to be 
assessed. 

( 4 ) D i s t a n c e f r o m the I m p r o v e m e n t — L o t s i n the 
d i s t r i c t are assessed on the bas is of their d i s tance f r o m 
the improvemen t . T h e un i t s of f ron tage are a r r i v e d 
at i n the same m a n n e r as fo r the f ron tage out l ined 
above. T h e d is tance fac to r table ( T a b l e I I ) is then 
used to compute the r e l a t i ve va lues acco rd ing to the 
d is tance f r o m the improvemen t . A n e w table should 
be prepared for each d i s t r i c t , the first 50 f t . i n d is tance 
being t a k e n as 9 9 % i n va lue . T h e greates t d is tance 
of a n y lot f r o m the i m p r o v e m e n t should then be made 
to represent the proper percentage to g ive tha t lot a 
reasonable assessment . A s s u m e that a lot ad jacen t 
to the i m p r o v e m e n t shou ld be assessed $50. T h e out­
l y i n g lots i n the d i s t r i c t shou ld not be assessed r i d i c u ­
lous ly l o w ; they m i g h t better be l e f t out en t i r e ly . A 
ra te of $5 has been used s u c c e s s f u l l y for a 50-f t . out­
l y i n g lot. T h i s means that the lot the grea tes t d i s ­
tance f r o m the i m p r o v e m e n t shou ld be assessed a t 
1 0 % . I t is a lso good prac t ice to m a k e a reasonab ly 
sharp drop a t a point 250 f t . or one-half b lock d i s t an t 
f r o m the improvemen t . W i t h these three points a 
f a i r c u r v e m a y be p la t ted to g ive a g r adua l decrease 
in assessment the f a r the r the lot is f r o m the improve ­
ment . 

( 5 ) — N u m b e r of H o u s e s P o s s i b l e on A n y O n e L o t — 
T h e depth of a lot o f t en pe rmi t s the cons t ruc t ion of 
add i t iona l houses. T h i s is one of the a r g u m e n t s f o r 
i n c r e a s i n g the f ron tage un i t s because of inc reased 
depth. 

(6) F r o n t a g e on the I m p r o v e m e n t or on A n y S t ree t 
i n the D i s t r i c t — U n l e s s a lot has f ron tage on a street 
it i s not w e l l to assess i t more than a n o m i n a l figure, 
but the a rea m u s t be assessed or else the assessment 
i s v o i d . 

( 7 ) — D o u b l e F r o n t a g e on T w o P a r a l l e l S t r e e t s — I n 
th i s case the lots shou ld be cu t i n t w o and a par t made 
to f ron t on each street. T h e depth fac tor then enters 
into the computa t ion of the f ron tage un i t s . 

( 8 ) Spec i a l B e n e f i t s — I n the i m p r o v e m e n t of a 
street some lots m a y rece ive more benef i t t h a n others . 
V a c a n t lots o f t en h a v e l a t e r a l s ewer s pu t i n at the 
t ime of p a v i n g to p reven t the c u t t i n g of the p a v i n g 
at a l a te r date. A l s o , p r iva t e d r i v e w a y s m a y be con­
s t ruc ted to e x i s t i n g houses . T h e s e m u s t become a 
separa te charge to the lo t benefi ted. 
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( 9 ) — P r e v i o u s Asses sments— I t i s a l w a y s w e l l to 
exc lude f r o m an assessment , p roper ty w h i c h pre­
v ious ly pa id f o r i ts p a v i n g on the f ron tage bas is . 

T A B L E I 

Depth Table for Determining the Equitable Frontage 

(Percentage of value for lots from 1 to 700 ft. deep) 
Ft. % Ft. % . Ft. % 

1 3.10 50 72.50 99 99.58 
2 6.10 51 73.25 100 100.00 
3 9.00 52 74.00 101 100.41 
4 11.75 53 74.75 102 100.85 
5 14.35 54 75.50 103 101.27 
6 16.75 55 76.20 104 101.70 
7 19.05 56 76.90 105 102.08 
8 21.50 57 77.55 106 102.48 
9 23.20 58 78.20 107 102.88 

10 25.00 59 78.85 108 103.25 
11 26.70 60 79.50 109 103.62 
12 28.36 61 80.11 110 104.00 
13 29.99 62 80.77 111 104.86 
14 31.61 63 81.38 115 105.78 
15 33.22 64 82.00 120 107.50 
16 34.92 65 82.61 125 109.00 
17 36.41 66 83.21 130 110.50 
18 37.97 67 83.82 135 112.00 
19 39.50 68 84.42 140 113.00 
20 41.00 69 85.01 145 114.00 
21 42.50 70 85.60 150 115.00 
22 43.96 71 86.15 155 116.00 
23 45.30 72 86.70 160 117.00 
24 46.61 73 87.24 165 118.00 
25 47.90 74 87.82 170 118.50 
26 49.17 75 88.30 175 119.00 
27 50.40 76 88.82 180 120.00 
28 51.61 77 89.35 185 120.00 
29 52.81 78 89.87 190 121.00 
30 54.00 79 90.37 195 121.00 
31 55.05 80 90.90 200 122.00 
32 56.10 81 91.39 210 122.00 
33 57.15 82 91.89 220 123.00 
34 58.20 83 92.38 230 124.50 
35 59.20 84 92.86 240 125.00 
36 60.30 85 93.33 250 126.00 
37 61.25 86 93.80 260 127.00 
38 62.20 87 94.27 270 127.00 
39 63.10 88 94.73 280 128.00 
40 64.00 89 95.17 290 128.00 
41 64.95 90 95.60 300 129.00 
42 65.90 91 96.04 320 130.00 
43 66.75 92 96.50 350 131.00 
44 67.60 93 96.95 400 134.00 
45 68.45 94 97.40 450 138.00 
46 69.30 95 97.85 500 140.00 
47 70.10 96 98.30 600 142.00 
48 70.90 97 98.74 700 143.00 
49 71.50 98 99.17 

( 1 0 ) —Possible Damage from the Improvement— 
T h i s problem is not an easy one as the persona l ele­
ment enters into i t more t h a n o thers . S o m e people 
even prefer not to have the street i m p r o v e d , hop ing to 
preserve some of i t s so-cal led n a t u r a l beau ty . W i d e n ­
i n g of a s t reet does o f ten cause some damage to p r i ­
va t e proper ty . T h e 1911 I m p r o v e m e n t A c t p rov ides 
the method of r e i m b u r s e m e n t in a def ini te manner . 

( 1 1 ) V a l u e of P r o p e r t y — T h e v a l u e of bus iness 
p roper ty o f ten goes f a r beyond that of r e s iden t i a l 
proper ty . T h i s n a t u r a l l y h a s a b e a r i n g on the ques­
t ion of w h e t h e r the cost shou ld be assessed on a d i s ­
t r i c t . U s u a l l y good bus iness p roper ty can w e l l a f f o r d 
to pay f o r i m p r o v e m e n t s on the f rontage p lan . 

( 1 2 ) Publ ic P r o p e r t y — I f the f ron tage of publ ic 

p roper ty i s a n y great percentage of the to ta l f ron tage 
and if t h i s f ron tage is exc luded f r o m the assessment , 
then the i m p r o v e m e n t becomes a n u n f a i r bu rden on 
the ba lance of the to ta l f ron tage . T o avo id t h i s , c i t ies 
o f t en pay f o r the f ron tage exc luded . W h e n m a i n 
a r t e r i es are i m p r o v e d i t is w e l l fo r the c i t ies to m a k e 
a donat ion f r o m the genera l f u n d to a s s i s t i n r e d u c i n g 
the cost to the f ron tage . 

E a c h of the above f ac to r s m u s t be g i v e n an open-
minded cons ide ra t ion i f a s a t i s f a c t o r y assessment i s to 
be made. 

T A B L E I I 

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

Per Cent Correction for Distance from Improvement 

(To be applied to the equitable frontage) 
Distance % Did . Distance % DilT. 

50 99.0 2050 22.2 0.3 
100 97.8 1.2 2100 21.9 0.3 
150 96.5 1.3 2150 21.6 0.3 
200 95.0 1.5 2200 21.3 0.3 
250 92.7 2.3 2250 21.0 0.3 
300 90.3 2.4 2300 20.8 0.2 
350 86.6 3.7 2350 20.6 0.2 
400 80.9 5.7 2400 20.4 0.2 
450 70.0 10.9 2450 20.2 0.2 
500 58.5 11.5 2500 20.0 0.2 
550 52.0 6.5 2550 19.8 0.2 
600 47.2 4.8 2600 19.7 0.1 
650 43.3 3.9 2650 19.5 0.2 
700 40.6 2.7 2700 19.3 0.2 
750 38.4 2.2 2750 19.1 0.2 
800 36.5 1.9 2800 19.0 0.1 
850 35.0 1.5 2850 18.8 0.2 
900 33.7 1.3 2900 18.6 0.2 
950 32.5 1.2 2950 18.5 0.1 

1000 31.6 0.9 3000 18.3 0.2 
1050 30.8 0.8 3050 18.2 0.1 
1100 30.0 0.8 3100 18.0 0.2 
1150 29.3 . 0.7 3150 17.9 0.1 
1200 28.7 0.6 3200 17.8 0.1 
1250 28.1 0.6 3250 17.6 0.2 
1300 27.6 0.5 3300 17.5 0.1 
1350 27.1 0.5 3350 17.4 0.1 
1400 26.6 0.5 3400 17.4 0.0 
1450 26.1 0.5 3450 17.3 0.1 
1500 25.7 0.4 3500 17.3 0.0 
1550 25.3 0.4 3550 17.2 0.1 
1600 24.9 0.4 3600 17.1 0.1 
1650 24.6 0.3 3650 17.0 0.1 
1700 24.3 0.3 3700 17.0 0.0 
1750 24.0 0.3 3750 17.0 0.0 
1800 23.7 0.3 3800 17.0 0.0 
1850 23.4 0.3 3850 16.9 0.1 
1900 23.1 0.3 3900 16.9 0.0 
1950 22.8 0.3 3950 16.9 0.0 
2000 22.5 0.3 4000 16.8 0.1 

C H A R T I N G S A C R A M E N T O A N D S A N J O A Q U I N 
R I V E R S 

B e g i n n i n g in N o v e m b e r , the U . S . C o a s t and Geo­
det ic S u r v e y w i l l cha r t the S a c r a m e n t o r i v e r f r o m 
P i t t s b u r g to S a c r a m e n t o , and the S a n J o a q u i n r i v e r 
f r o m P i t t s b u r g to S tock ton , C a l i f o r n i a . A u t h o r i z a ­
t ion w a s rece ived f r o m W a s h i n g t o n e a r l y i n S e p t e m ­
ber a f t e r e f fo r t s e x t e n d i n g over a period of 2 0 y e a r s . 
T h e s e maps , w h i c h w i l l be u s e f u l in p lans f o r harbor 
improvemen t , w i l l be more va luab le t h a n the e x i s t i n g 
W a r D e p a r t m e n t c h a n n e l char t s s h o w i n g o n l y the 
ha rbor l ines and br idges . 
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Aerating Sewage 
Activated Sludge Process—'New Mechanical Aerator—Method of Determining 

Air Requirements 
B y J O H N L . M A S O N 

Sanitary Engineer, Water Works Supply Co., 
San Francisco 
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Editor's Note—John L . Mason was born at Mt. Morris, 
Illinois, in 1897. From 1918 to 1920 he was 2nd lieutenant and 
instructor in airplane motors in the United States Army air 
service. He was a journeyman machinist for the Moore Ship­
building & Dry Dock Co., Oakland, California, from 1920 to 
1921. Mason graduated from the University of California in 
sanitary engineering in May of 1925. Since graduation he has 
been continuously employed as a sanitary engineer and sales­
man of sewage treatment plant equipment with the Water 
Works Supply Co., of San Francisco. He is now retained by 
the Hardingc Co., of York, Pennsylvania, as a sewage research 
consultant and on October 15 he will leave for the east to join 
that organization for full-time work. 

Mason is a member of Chi Epsilon civil engineering honor 
society and of the California Sewage Works Association. 

A c t i v a t e d s ludge is produced b y ae ra t i ng sewage 
u n t i l the par t ic les of o rgan ic mat te r become i m p r e g ­
nated and coated w i t h g r o w t h s of mic ro -o rgan i sms . 
T h e s e o rgan i sms are p r i m a r i l y o x i d i z i n g bac ter ia capa­
ble of u t i l i z i n g a tmospher ic o x y g e n w i t h the food mat ­
ter present. T h e ac t iva ted s ludge becomes flocculent 
w i t h gela t inous su r faces and has o x i d i z i n g propert ies . 
W h e n such s ludge is m i x e d w i t h sewage i n the pres­
ence of an adequate supp ly of a i r , the bac te r i a and 
their e n z y m e s ox id i ze the o rgan ic mat ter , d i s so lved 
and suspended, and the suspended par t ic les a t t ach 
themse lves to the ac t iva ted s ludge floe. T h e r e s u l t i n g 
s ludge separates f r o m the l iquor so as to leave a w e l l 
pur i f ied and c lear eff luent . V a r y i n g propor t ions of the 
s ludge are r e tu rned to the in f luen t e n t e r i n g the aera­
t ion chambers f o r seeding, and the excess is cared fo r 
by d iges t ion, b u r y i n g , d r y i n g for use as a f e r t i l i z e r , or 
o the rwise . 

T h e ac t iva t ed s ludge process of sewage t r ea tmen t 
can produce a pur i f i ca t ion of sewage equ iva len t to the 
best possible resu l t s obta inable b y other methods, and 
i t has the f u r t h e r advantage tha t a complete f r eedom 
f r o m odors and flies m a y be had w i t h a p lant w h i c h i s 
f u n c t i o n i n g p r o p e r l y ; a m i n i m u m of p lan t a rea is re­
qui red ; and the l owes t i nves tmen t cost fo r h i g h q u a l i t y 
end r e su l t s fo r large pro jec t s i s obta ined. T h e process 
a lso pe rmi t s the u t i l i z a t i on of the s ludge as f e r t i l i z e r . 
T h e s ludge produced is an exce l l en t p lan t food, the 
n i t rogen compounds be ing in a f o r m w h i c h p lan ts can 
immed ia t e ly use. 

T h e process can reduce the b iochemica l o x y g e n de­
mand of the sewage by 9 0 % and can accompl i sh the 
r e m o v a l of a p p r o x i m a t e l y 9 8 % of the pathogenic bac­
t e r i a and over 9 0 % of the to ta l o rgan ic mat te r . 

T h e process has been ra ted as h a v i n g a r e l a t i v e l y 
h i g h opera t ing cost, r e q u i r i n g c a r e f u l l y t r a ined super­
v i s i o n . M u c h w o r k i s be ing done to m i n i m i z e these 
d isadvantageous fac to rs . M o r e o v e r , cu r ren t e x p e r i ­

ences and n e w tank and appl iance developments i n d i ­
cate a decided l e s sen ing i n the cost and care of opera­
t ion and supe rv i s ion . 

H i s t o r i c a l D e v e l o p m e n t — T h e pu r i f i ca t ion of sewage 
by d i rec t ae ra t ion w a s a t tempted p rev ious to the pres­
ent cen tu ry . W o r k i n g plants , however , date back on ly 
to 1916, w h e n the p lan t at W o r c e s t e r , E n g l a n d , w a s 
put into se rv ice , and 1917 i n the U n i t e d S ta tes , w i t h 
the S a n M a r c o s and H o u s t o n , T e x a s , p lan t s . 

T h e expe r imen t s of C l a r k and Gage at the L a w r e n c e 
E x p e r i m e n t S t a t i on , and of A r d e r n and L o c k e t t at 
Manches t e r , E n g l a n d , and others in the U n i t e d S ta tes 
d u r i n g 1912 and 1913, showed that the g r o w t h of l i v i n g 
o r g a n i s m s of a great m a n y species w a s essent ia l to the 
p roduc t ion of ac t iva t ed s ludge. 

B a r t o n a n d M o h l m a n at the U n i v e r s i t y of I l l i n o i s , 
1914-1915, and o ther inves t iga to r s , showed that r a p i d 
n i t r i f i c a t i on cou ld be obtained and the process of t reat­
ment speeded up b y m i x i n g ac t iva ted s ludge (seeded 
m a t e r i a l ) w i t h sewage . H a t t o n , at M i l w a u k e e , and 

-

-

\ 

F i g . 1. T h e ' W a t s c o ' A e r a t o r 

others , showed that , a f t e r e s t ab l i sh ing an ac t iva ted 
s ludge by a e r a t i n g the sewage f o r a su f f i c i en t length 
of t ime to produce an a c c u m u l a t i o n , a con t inuous flow 
of sewage t h r o u g h aera t ion t anks , f o l l o w e d by separa­
t ion t a n k s , cou ld be used. T h e ac t iva t ed s ludge w h i c h 
set t led in the separa t ion t a n k s could be r e tu rned to the 
i n c o m i n g sewage i n a n y desired propor t ion , to seed the 
r a w m a t e r i a l and accelerate the process. T h e present 
day t y p e s of con t inuous - f low ac t iva t ed s ludge p lan t s 
are u n i v e r s a l l y designed on th i s pr inc ip le . 

T h e h igh degree of pu r i f i ca t ion of sewage obta inable 
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b y th i s process can be accounted for by the b i o c h e m i ­
ca l and p h y s i c a l act ion of the s ludge floe. W h e r e th i s 
floe can be brought into in t ima te contact w i t h the r a w 
sewage , the s t i c k y gela t inous s ludge par t ic les pick up 
the suspended mat te r and the l i v i n g o r g a n i s m s and 
the i r e n z y m e s decompose and ox id i ze the o rgan ic com­
pounds, p r o d u c i n g addi t iona l s ludge, the w h o l e of 
w h i c h w i l l set t le r e a d i l y i n a p roper ly f u n c t i o n i n g 
plant . 

I t has been s h o w n at p l an t s i n use that su f f i c i en t 
o x y g e n to supp ly the needs of the bac te r i a is a l l that i s 
necessary to produce a good floe, w h e n proper m i x i n g 
is had, and that an excess of o x y g e n over th i s requ i re ­
ment does not i m p r o v e resu l t s . I t is then apparent 
tha t the p rob lem of ae ra t ion l a rge ly becomes one of 
adequate m i x i n g of the r a w sewage w i t h the seeded 
s ludge, a f t e r su f f i c i en t o x y g e n has been prov ided . 

F u l l e r and M c C l i n t o c k s tate t h a t : 
In the aerating tank three conditions should be provided, 

namely: 
(a) Some oxygen in all places at all times to promote the 

growth of oxidizing bacteria. 
(b) Mechanical mixing of activated sludge with the sewage 

to be treated so that the colloidal and suspended matters will 
be collected on the gelatinous surfaces and biochemical changes 
may proceed. 

(c) Avoidance of accumulations, especially on the floor of 
the tank, of suspended solids which facilitate the development 
of anaerobic or septic conditions antagonistic to the desired 
oxidizing bacteria, and capable of de-activating much or all of 
the sludge. 

T h e m a j o r A m e r i c a n p lan ts have been l a i d out to 
use the a i r d i f f u s i o n method of aera t ion, w h e r e air is 
in t roduced into the flowing-through sewage by the use 
of a porous m e d i u m at the bot tom of the t ank . D i f f e r ­
ent bot tom shapes and a r rangements of p l a c i n g the a i r 
ven t s are in u s e ; the r idge and f u r r o w bot tom and the 
p l a c i n g of the a i r ven t s nearer one side of the t ank to 
produce a s p i r a l c i r cu l a t ion be ing the mos t c o m m o n . 
S e v e r a l m e c h a n i c a l means of p roduc ing ag i t a t ion and 
i n t r o d u c i n g a i r are i n use, no tab ly the S i m p l e x s y s t e m 
and the paddle process at She f f i e ld , E n g l a n d . T h e r e 
are also p lan ts i n use in w h i c h a i r is in t roduced th rough 
porous media at the bot tom of the t a n k s and ag i t a t ion 
is ass i s ted b y paddles . 

T h e m a i n desi re of inves t iga to r s seems to be to cu t 
d o w n opera t ing and inves tmen t costs and to m a i n t a i n 
good resu l t s . E x p e r i e n c e has s h o w n that comparable 
end resu l t s m a y be produced by s e v e r a l of the v a r i o u s 
methods of aera t ion i n c o m m o n use. 

T h e ' W a t s c o ' A e r a t o r — 1 col labora ted w i t h F . V . 
H a m m e r l y of the W a t e r W o r k s S u p p l y Co . , of S a n 
F r a n c i s c o , des igner of the ' W a t s c o ' aerator , i n the de­
ve lopment of th i s appara tus w h i c h applies es tab l i shed 
mechanica l p r inc ip les and des ign to the p rob lem of 
ae r a t i ng and m i x i n g sewage in the ac t iva ted s ludge 
process. 

T h e aera tor un i t (see F i g . 1 ) cons i s t s of a d i rec t -
connected, semi-d isp lacement , s c r ew- type pump, d i s ­
c h a r g i n g d o w n w a r d th rough a res t r i c ted sect ion or 
v e n t u r i throat . A i r is d r a w n in to the sewage s t r eam 
at the th roa t by the suc t ion w h i c h the flow th rough the 
res t r i c ted sect ion produces. 

T h e un i t has been c a r e f u l l y l a id out f o r a c c e s s i b i l i t y 
and a l l w o r k i n g pa r t s m a y be r emoved or replaced 
f r o m the suppor t ing bridge w i t h o u t d e - w a t e r i n g the 
aera t ion t ank . 

T h e aera tor i n operat ion produces the grea tes t t u r ­
bulence at the ex t r emes of the t ank . A n excess of a i r 
i s apparent f r o m the f a c t tha t the bubbles b reak over 
the w h o l e s u r f a c e of the t a n k w h e n the aerator i s oper­
a t i ng and for s eve ra l minu tes a f t e r i t has s topped. 

A comple te emul s ion of the a i r i n the sewage i s ac ­
compl i shed . T h e a i r i s in t roduced in to the s e w a g e 
w i t h a j e t t i n g v e l o c i t y th rough ^ - i n . holes a t the 
throat p iezometer r i n g . T h e m i x t u r e of s e w a g e and 
a i r d i scharges f r o m the bo t tom of the uni t at the t ank 
floor w i t h a v e l o c i t y of 3 f t . per s e c , and spreads i m ­
media te ly to the ex t r emes of the t ank . 

T h e i n t roduc t ion of the conica l baff le near the bot­
tom ass is ts i n the m i x i n g b y p roduc ing an e f fec t s i m i ­
lar to the s p i r a l flow a i r d i f f u s i o n method. T h e air and 
sewage m i x t u r e l e a v i n g the bot tom of the un i t has a 
l ower spec i f ic g r a v i t y than that above the def lector 
( some of the a i r h a v i n g escaped f r o m the m i x t u r e i n 
A r e a ' B ' , F i g . 1 ) and t h i s l iquor i s en t r a ined i n the 
flow f r o m the bot tom of the uni t . T h e r e is a comple te 
tu rbu lence of a l l par t s of the t ank and an excess of a i r 
is apparent at a l l t imes w h e n the uni t is r u n n i n g . 

T h e percentage of a i r w h i c h can be in t roduced c a n 
be v a r i e d , t ha t i s , b y c h a n g i n g the ra t io of the a rea of 
the res t r i c ted sect ion to the a rea at the s t r a i g h t sec-

l 

F i g . 2. T h e ' W a t s c o ' A e r a t o r at Montezuma Schoo l , Ca l i fo rn ia 

t ion , the propor t ion of a i r to l i quor c i r c u l a t e d m a y be 
ei ther increased or decreased. 

T h e horsepower demand of a g i v e n u n i t i s cons tan t 
and is unaf fec ted b y a v a r i a t i o n i n sewage flow th rough 
t he t ank , because the p u m p i n g head i s m e r e l y the f r i c -
t iona l head used to d r a w i n a i r at the th roa t r i n g , p lus 
h y d r a u l i c f r i c t i o n in the d o w n - d r a f t tube. 

R e s u l t s secured at the M o n t e z u m a school p l an t 
( ' W a t s c o ' aera tor i n s t a l l ed M a r c h 1 7 , 1 9 2 9 ) f r o m tests 
r u n A p r i l 4 , 1 9 2 9 , we re as f o l l o w s : 
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Biochemical oxygen demand of preliminary set­
tling tank influent _ 440 p.p.m. 

B.O.D. of aerator tank influence 220 p.p.m. 
B.O.D. of aerator tank effluent after 30 min. set­

ting „ „ 21 p.p.m. 
Percentage reduction in aerator „ 90.5 
Appearance of effluent Clear 
Appearance of sludge Light brown 

T h e designers of the W a t s c o aerator l a y out the u n i t 
to f u r n i s h the amoun t of a i r requ i red fo r t r e a t i n g a n y 
g iven sewage. 

G i v e n a sewage of pre-determined s t reng th , the a i r 
requ i rements m a y be a r r i v e d a t as f o l l o w s : 
Pounds per cu.ft. Oj in air at 760 min. pressure and 

80° F 0.0167 
Weight of sewage approximately lb. per gal 8.3 

1000 gal. of sewage of 100 p.p.m. B.O.D. requires 0.83 lb. of 
oxygen for complete oxidation to stability. 

50 cu.ft. of free air at 80° F . and 760 min. pressure is re-
(|uired to furnish 0.83 lb. of Oa. 

Therefore, 50 cu.ft. of free air would be required to provide 
oxygen for activating 1000 gal. of sewage of 100 p.p.m. B.O.D. 
if the mixing of sewage and air were 100% efficient. 

O b s e r v a t i o n of the expe r imen ta l un i t s of the W a t s c o 
aerator tested in 1928, and the uni t i n use at the M o n t e ­
z u m a school , in m y opinion, j u s t i f i e s the a s sumpt ion 
that at least 2 0 % of the o x y g e n f u r n i s h e d w i l l be a v a i l ­
able. 

A p p l i e d to a s t andard ' W a t s c o ' uni t , w h i c h is capa­
ble of e m u l s i f y i n g 1600 ga l . of s ewage and 320 ga l . of 
f ree air per minu te , the capac i ty of an aerator i s c a l c u ­
lated as f o l l o w s : 
Rate of circulating sewage liquor 1,600 g.p.m. 
Quantity of air entrained in liquor, 320 

g.p.m. or 42 cu.ft. per min. 
Pounds of oxygen furnished at 80° F . 760 

min. pressure 0.7 per min. 
Pounds of oxygen in 6 hours 250 
Quantity of 100 p.p.m. B.O.D. sewage 

which aerator will treat in 6 hours 60,000 gal. 
Daily capacity of standard aerator unit, 

100 p.p.m. B.O.D. sewage, 6 hours re­
tention 240,000 gal. 

Horsepower requirement _ 2.68 hp. per unit 
To determine the capacity of the unit for any given sewage, mul-

100 
tiplv 240,000 gal. by _ _ T A . —. - 3 p— 

B.O.D. in p.p.m. ot sewage under consideration 
T h e apparent l im i t a t i on to r ead i ly a t t a i n i n g the m a x ­

i m u m ef f ic iency of a un i t is one of des ign of the aera tor 
tank ra the r t h a n the un i t i tself . W h e r e p lan t s i te 
topography and quan t i ty and charac te r of sewage w i l l 
permi t , i t i s undoubtedly feas ible to exceed the un i t 
capac i ty s h o w n , as an excess of a i r can read i ly be m a i n ­
ta ined i n the sewage pass ing th rough the aerator . 

I t is apparent that m a n y fac tors a f f e c t the e f f i c iency 
of a e r a t i o n ; the des ign of aera tor tank to avo id shor t 
c i r c u i t i n g , p rov i s ion fo r con t inuous m i x i n g of a i r , i n ­
c o m i n g sewage and ac t iva ted floe, and the product ion 
of v e r t i c a l c i r cu l a t ion in the aera t ion t ank to p reven t 
b u l k i n g of the s ludge being m a j o r points . 

T h e s e fea tures are ma t t e r s of equipment and p lan t 
design on w h i c h m u c h s tudy has been g i v e n by a l l i n ­
ves t iga tors in ac t iva ted s ludge problems, as i s w i t ­
nessed by the v a r i e t y of methods of i n t r o d u c i n g o x y ­
gen in to the sewage w h i c h are n o w i n use. 

I fee l that the aerator descr ibed here in represents a 
m a j o r advance , i n that a t rue emul s ion of a i r and s e w ­
age m a y be ma in ta ined . V e r t i c a l c i r c u l a t i on is ob­
tained and flexibility of use is possible t h rough v a r y i n g 
the proport ion of a i r to sewage . 

PERSONAL MENTION 

Robt. A. Conyes Co. has moved its trucking business and 
warehouse to 5619 San Pablo ave., Oakland, California. 

Lytle Brown, Brig.Gen., U.S. Army, has been named chief 
of army engineers, succeeding Maj.Gen. Edgar Jadwin. 

J . W. Carey, of Portland, H . F . Gray, of Berkeley, and 
G. M. Upington, of Klamath Falls, were recently granted 
certificates to practice civil engineering in the state of Oregon. 

J . Owens, in charge of a $15,000,000 highway program in 
London, England, called on M. M. O'Shaughnessy, city engi­
neer of San Francisco, early in September to inspect local 
boulevard construction. 

W. C. Mendenhall, chief geologist of the U. S. Geological 
Survey, is now in Nevada checking survey work in the Tono-
pah, Goldfield, and Mina districts and in the northern areas 
of the Lovelock section. 

J . R. D. Mattheson, Major, U . S. Corps of Engineers, has 
succeeded Col. T. H . Emerson as the engineer in charge of the 
work of the California Debris Commission at San Francisco. 
Col. Emerson has been transferred to Washington. 

Donald R Warren, designing engineer on the Hetch Hctchy 
water supply project for the city of San Francisco, has been 
appointed associate hydraulic engineer in the division of water 
resources of the state of California, with headquarters at Sac­
ramento. 

H . C. Neuffer, formerly designing engineer for the United 
States Indian Field Service on the Coolidge dam, San Carlos, 
Arizona, has been transferred to Albuquerque, New Mexico, 
where he is the engineer representing the United States on the 
Middle Rio Grande Conservancy District. 

J . J . Mieldazis, of the Rockefeller Foundation, International 
Health Division, was recently in California obtaining informa­
tion on water supply and sewage disposal. He had previously 
come from the Philippine Islands and is now on his way to 
India to take a sanitary engineering post with the Foundation. 

Newton D. Cook, manager of the San Francisco office, Engi­
neering Societies Employment Service, reports that employ­
ment conditions are improving, especially for this season of 
the year. Several surveys are in progress or are just starting 
in northern California: activity on natural gas pipe-lines is 
responsible for much of this work. 

F . A. Savage, Captain, U.S.A. (retired) has been granted a 
leave of absence by the Raymond Concrete Pile Co. for a suf­
ficient time to serve as chief of the party on preliminary sur­
veys for the proposed Golden Gate bridge over San Francisco 
bay. Savage was first assistant to A. W. Deuell on construc­
tion of the San Francisco bay toll bridge. 

A. P. Davis, former chief engineer of the East Bay Muni­
cipal Utility District, has been appointed by the Russian gov­
ernment to supervise a large irrigation project in Turkestan. 
Water will be obtained from the 1500-mile Amudoria river 
to irrigate that portion of Turkestan between the Afganistan 
boundary and the 42nd parallel. The project will require five 
years to'build and will cost $250,000,000. 

W. F . Webb, concrete superintendent on lining of the Hetch 
Hetchy tunnels on part of the Moccasin and all of the Foothill 
division of the San Francisco municipal water supply project 
under M. M. O'Shaughnessy and N. A. Eckart, has been 
loaned to Boston for construction of that city's new aqueduct. 
Webb had previously been loaned to the Australian govern­
ment. He is the inventor of the Webb concrete gun. 

L . J . van Dunne, chief engineer of Public Works, and his 
assistant, J . P. van Bruggen, of Rotterdam, Holland, have 
been in California inspecting the George A. Posey subaqueous 
tube under the Alameda estuary. They had previously in­
spected the Holland tunnel, New York, and engineering works 
at Detroit. From the San Francisco bay region van Dunne 
and van Bruggen went to Los Angeles, en route to Holland. 
They are gathering information on design and construction of 
subaqueous tubes. 
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ASSOCIATIONS 

A M E R I C A N W A T E R W O R K S A S S O C I A T I O N 

Tenth Annual Convention, California Section, Hotel Del Monte, 
Monterey, October 23 to 26 

Wednesday, October 23 
All-day golf tournament on Del Monte course. Registration 

and review of exhibits at convention headquarters. 
Thursday, October 24 

10 a.m.—General get-together with registration and review 
of exhibits. 

2 p.m.—Address of welcome by S. F . D. Morse, president of 
the Del Monte Properties Co. and the Monterey County Water 
Works. 2:15 p.m.—'Monterey County Water Works' by C. S. 
Olmstead, superintendent. 3 p.m.—'East Bay Municipal Utility 
District' by Frank W. Hanna, chief engineer and general man­
ager. 3:45 p.m.—Symposium session on the following practi­
cal water works topics: (1) 'Testing Water Meters and Accom­
panying Adjustments' by V. E . Perry, manager of sales de­
partment, Spring Valley Water Co. (followed by discussion); 
'Contamination of Water Systems by Consumers Water Uses' 
by S. B. Morris, chief engineer Pasadena Water Department 
(followed by discussion); (3) 'What Is Adequate Pressure?' 
by R. L . Tait, superintendent, Santa Cruz Water Department 
(followed by discussion); (4) 'What Are Proper Sizes for 
Services?' by Geo. W. Pracy, superintendent of city distribution, 
Spring Valley Water Co. (followed by discussion). 

6:30 p.m.—Informal dinner at Hotel Del Monte. (1) Busi­
ness meeting with (a) reports of officers; (b) reports of com­
mittees; (c) election of officers; (d) selection of place of next 
meeting; (e) election of national director. (2) 'Some Prob­
lems of Hetch-Hctchy and Other Water Supplies' by M. M. 
O'Shaughnessy, city engineer, San Francisco. 

Special entertainment for the ladies. Afternoon—Auto trip 
about 'Carmel-by-the-Sea'. Autos leave Hotel Del Monte at 
1:30 p.m. Evening—Bridge and other card games, with light 
refreshments, at Hotel Del Monte. 

Friday, October 25 
10 a.m.—Symposium session with (1) 'Meter Testing and 

Registration' by Geo. Read, superintendent, meter and service 
division, Los Angeles Department of Water & Power (fol­
lowed by discussion); (2) 'Service Installations' by (a) J . I . 
Prugh, superintendent. Sacramento Water Department, and 
(b) Orla Casad, superintendent. Merced Water Works (fol­
lowed by discussion); (3) papers on 'Corrosion of Water Pipe' 
by (a) Logan, of the U. S. Bureau of Standards, (b) F . M. 
Faude, of the Loveland Engineers, Inc., (c) R. C. Wueste, San 
Diego Water Department, (d) I . F . Van Giesen, electrolysis 
engineer of the Los Angeles Department of Water & Power 
(followed by discussion). 

2 p.m.—Symposium session with (1) 'California Water Serv­
ice Corporation' by C. B. Jackson; (2) papers on 'Sanitation' 
by (a) L . B. Reynolds, of Stanford University, (b) Carl Wil­
son, biologist of the Los Angeles Department of Water & 
Power, (c) W. F . Langelier, of the University of California; 
(3) papers on 'Commercial Problems' by (a) Carl Chapin, 
commercial director, Los Angeles Department of Water & 
Power, and (b) L . M. Anderson, comptroller, Los Angeles 
Department of Water & Power. 

7 p.m.—Informal dinner dance and special entertainment at 
Hotel Del Monte as guests of exhibitors. 

Special entertainment for the ladies. 2 p.m.—Auto trip 
about Monterey or the Highlands, or to the movies. 6:30 
p.m.—Participate with delegates, exhibitors' dinner dance at 
Hotel Del Monte. 

Saturday, October 26 
10 a.m.—Auto trip and lunch, Monterey peninsula. Leave 

Hotel Del Monte at this hour; ladies will join in the trip. 
The present officers of the Section are: president—John 

Burt, of San Rafael; vice-president—C. S. Olmstead, of Mon­

terey; executive committee—L. L . Farrell, of Oakland, and 
W. F . Goblc, of Alhambra; secretary-treasurer—Wm. W. 
Hurlbut, of Los Angeles. Committee chairmen for the meet­
ing are: reception—Geo. W. Pracy, Spring Valley Water Co., 
San Francisco; ladies' entertainment—Mrs. C. S. Olmstead, 
Pacific Grove; exhibits—James R. Barker, Neptune Meter Co., 
San Francisco; golf—H. S. Kittredge, president, San Jose 
Water Works; local arrangements—C. S. Olmstead, superin­
tendent, Monterey County Water Works; membership—R. W. 
Martindale, United States Cast Iron Pipe & Foundry Co., San 
Francisco; nominating—P. Diederich, superintendent, Water 
Department, Glendale; entertainment—Alexander Bell, Wal­
lace & Ticrnan Co., Inc., San Francisco. 

A list of exhibitors of the California Section, American 
Water Works Association, and the Water Works Manufac­
turers Association, Inc., follows: 
American Brass Co. National Cast Iron Pipe & 
American Cast Iron Pipe Co. Foundry Co. 
American Concrete Pipe Co. National Meter Co. 
Art Concrete Works National Tube Co. 
Badger Meter Mfg. Co. Neptune Meter Co. 
Bethlehem Steel Corp. Pacific States Cast Iron Pipe 
California Corrugated Culvert Co. 

Co. Paradon Manufacturing Co. 
California Filter Co. Pittsburgh-Des Moines Steel 
Central Foundry Co. Co. 
Chase Brass & Copper Co. Pittsburgh Equitable Meter 
Chicago Bridge & Iron Works Co. 
Claussen & Co., Inc., C. G. Rensselaer Valve Co. 
DeLaval Steam Turbine Co. Rich Manufacturing Co. 
Forni Manufacturing Co. Ross Valve Manufacturing 
Gerlack Packing Co. 
Gillette Publishing Co. San Jose Foundry 
Grecnberg's Sons, M. Simplex Valve & Meter Co. 
Great Western Electro- Sparling, R. W. 

Chemical Co. Thompson Corp. 
Hercules Foundry, Inc. Thompson Meter Co. 
Hersey Manufacturing Co. United Casting Co. 
Hydraulic Development Co. United Concrete Pipe Co. 
Hydraulic Engineering U. S. Cast Iron Pipe & 
James Jones Co. Foundry Co. 
Kennedy Valve Co. Wallace & Tiernan 
Leadite Co. Water Works Supply Co. 
McEverlast, Inc. Western Construction News 
McWane Cast Iron Pipe Co. Western Pipe & Steel Co. 
Michigan Valve & Foundry Wolworth Co. 

Co. Worthington Pump Co. 
Mueller Manufacturing Co. 

L E A G U E O F C A L I F O R N I A M U N I C I P A L I T I E S 

Thirty-First Annual Convention at Hotel Oakland, Oakland, 
October 7 to 11 

As the program for this convention was not available for 
publication in time for the September 25th issue, and as space 
is lacking in this issue, we will publish a review of the Con­
vention in the October 25th issue. City planning and munici­
pal airports are the principal engineering topics for discussion. 
Inspection of the Port of Oakland, George A. Posey tube, and 
Oakland and Alameda airports are scheduled, as is a trip by 
the city engineers to the Pardee dam on Friday, October 11. 

P A R D E E D A M C E L E B R A T I O N 

On Saturday. October 19, the Pardee dam banquet and dedi­
cation will be held, a special celebration being planned by the 
contractor for this event. The banquet (invitation only) fol­
lows the policy of the Atkinson Construction Co. in celebrat­
ing the completion of important projects. 

On the same clay the Calaveras Cement Co. has invited its 
friends to visit and inspect the new cement plant 10 miles east 
of Valley Springs and near San Andreas, California. This 
plant, of the wet process type, has a capacity of 3000 bbl. per 
day; it furnished over 3,000,000 sacks of cement for the Par­
dee dam. 
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C o n ^ t r u d l i o n R e v i e w 
SEWER CONSTRUCTION 

By S . J. SANDERS 
Editor, Daily Construction News Service 

iiiiiuiiuiiiniiiinnniiiiin 

A L T U R A S S A N I T A R Y S E W E R 

Heafey-Moore Co., of Oakland, has completed and 
had the work accepted on a vitrified pipe sewer system 
in district 2, Alturas, California. The contract price 
was $83,828. The work was done under subcontract 
by Robert McNair, of Oakland. Principal equipment 
included one Austin model 105 trencher, one P&H 
model 151 trencher; one Best '30' bulldozer; and four 
Barnes diaphragm pumps. 

S. A. Musken is the city engineer. 
R E L I E F A N D I N T E R C E P T I N G S E W E R , 

L O S A N G E L E S 
Harmon Co., of Alhambra, had completed 60% of 

the sewer work on September 13 on a large project in 

/ 

--

Const ruc t ing A l t u r a s S a n i t a r y S e w e r , Heafey-Moore C o . , Cont rac tor . 
B a r n e s D i a p h r a g m P u m p in Cen te r B a c k g r o u n d 

Ave. 57 and Carlotta blvd., Los Angeles. The con­
tractor was then laying 18-in. main-line pipe in Car­
lotta blvd. and in the right-of-way east of Pasadena 
ave. and 15-in. pipe in Ave. 63 between Bertha st. and 
Arroya glen. The project was designed primarily as 
a relief and intercepting sewer for overflow conditions 
in Pasadena ave. and contiguous territory and to pro­
vide sewerage for low-lying tracts in Arroyo Seco. 
There is 96,268 ft. of 6 to 24-in. pipe in the project; 
the total cost will be $270,42(>. The assessment dis­
trict includes 12,000 separate pieces of property. 

Construction of this sewer has been difficult. In 
many places excavation has been carried to 30 ft. in 
sandy soil. The work is being rushed, as five separate 
paving projects must be delayed until the sewer is 
completed. 

John C. Shaw is the city engineer. 
O U T F A L L S E W E R A N D A C T I V A T E D S L U D G E 

P L A N T , E S C O N D I D O 

R. E . Burgund, of Beverly Hills is constructing an 
activated sludge type disposal works and a vitrified 
clay outfall sewer for the city of Escondido. The 
treatment plant was designed for a population of 4500. 
It has a preliminary settling tank and separate sludge 

digestion both for raw sewage and for activated 
sludge. The effluent will be chlorinated before dis­
charging into a creek. 

On September 7 the contractor had completed 2000 
cu.yd. of plant excavation, had placed one-half of the 
concrete, and had laid 2024 lin.ft. of 15-in. vitrified 
pipe. Reinforcing steel, valves, fittings, and machinery 
for the plant are on the ground. The contract price 
for the disposal plant was $41,490; for the sewage 
pumping station $8836; and for the vitrified pipe out­
fall sewer $4774. Work started July 15. 

Black & Veatch, of Los Angeles, are the engineers, 
with Alva J . Smith as resident engineer. 
S E W E R S Y S T E M A N D D I S P O S A L P L A N T F O R 

S A L I N A S 
E . M. Funk, of Arcadia, started work August 1 on 

a separate sludge digestion plant, activated sludge 
type, to treat domestic sewage; a treatment plant for 
cannery waste; and two district pumping stations for 
Salinas, California. The work will be completed De­
cember 1. The contract price was $102,900. Excava-

I 

W e s t Hanford S t . S e w e r , Seat t le , Geo. Nelson, Cont rac to r . L a y i n g 
150-in. C i r c u l a r Sect ion on 4th A v e . and W e s t Hanford S t . 

tion at the main treatment plant has been completed ; 
on September 5 the contractor had placed 20% of the 
concrete in this plant. Work had not been commenced 
on the pumping stations or cannery waste plant. The 
Dorr Co. is furnishing the clarifier; Fairbanks-Morse 
pumps and Connersville blowers will be used. 

Gogo & Rados, of Los Angeles, began construction 
of a concrete pipe storm sewer and sanitary pressure 
sewer and vitrified clay pipe collecting sewers for the 
city of Salinas on August 1. The contract price was 
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$185,336. By September 4 this contractor had laid 
5500 lin.ft. of 18-in. vitrified pipe sanitary sewer. 
There are 33,000 lin.ft. of 12 to 36-in. Hume centrifu­
gal concrete pipe (furnished by the American Con­
crete Pipe Co.). Gladding, McBean & Co. is furnish­
ing 17,239 lin.ft. of 8 to 18-in. vitrified sanitary sewer 
pipe. 

Burns-McDonnell-Smith Engineering Co., of Los 
Angeles, are engineers for the city on both projects. 
The unit bid summary was published in the |ulv 10th, 
1929, issue. 

O U T F A L L S E W E R F O R W O O D L A N D , 
C A L I F O R N I A 

C. E . Prentiss, of San Jose, started work August 19 

i 

> 

MPfc 

C o m p r e s s o r P lan t for Concre t ing A r c h in 108-ln. T u n n e l Sec t ion , 
W e s t Hanford S t . S e w e r , Seatt le , Geo. Nelson, Cont rac tor . G a r d n e r -

Denver C o m p r e s s o r s and Genera l E l e c t r i c Motor E q u i p m e n t 

on the outfall sewer in Acquisition and Improvement 
District No. 3 for the city of Woodland. Items in 
the contract are: 13,286 lin.ft. of 24-in. centrifugal con­
crete pipe at $3.13; 13,171 lin.ft. of 24-in. vitrified pipe 
at $2.78; 5391 lin.ft. of 18-in. vitrified pipe at $1.37; 
5875 lin.ft. of 15-in. vitrified pipe at $1.10; 9312 lin.ft. 
of 12-in. vitrified pipe at $0.77; 70 concrete manholes 
at $64; 16 Y branches, 18 by 4-in., at $2.00; 97 Y 

Overf low C h a m b e r for West Hanford S t . S e w e r , Seat t le , 
Geo. Nelson, Cont rac tor 

branches, 15 by 4-in., at $1.50; 124 Y branches, 12 by 
4-in., at $1.00; backfilling, lump sum, $1725; outfall 
structure, lump sum, $1050; connection to sewer, $6.00. 

On September 7 the contractor had finished placing 
5500 lin.ft. of 24-in. vitrified pipe (furnished by Glad­

ding, McBean & Co.) and the American Concrete 
Pipe Co. had started delivery on 24-in. Hume centrifu­
gal concrete pipe. The smaller sizes of vitrified pipe 
will be furnished from the Sacramento yard of the 
Muddox Co. Asphaltic compound joints are being 
used on all vitrified pipe. The contractor plans to lay 
1000 ft. of 24-in. Hume pipe per day. The project 
will be completed December 1; the contract price was 
$106,840. 

Asa G. Proctor is the city engineer. 
W E S T H A N F O R D A N D W E S T B A R T O N S T . 

S E W E R S , S E A T T L E 
Geo. Nelson, contractor, of Seattle, is making good 

progress on Local Improvement District 4751, the 
West Hanford St. sewers, et al., for the city of Se­
attle. A detailed article on this project was published 
in the July 25th, 1929, issue. On September 9 exca­
vation and invert lining of the 108-in. tunnel section 
had been completed; lining of the tunnel arch is now 
in progress. On that date 90% of the 102-in. circular, 
55% of the 66-in. circular, 88% of the 60-in. circular, 
and 60% of the lateral sewers were completed. The 
outfall section has been finished and the entire project 
will be completed about February 1, 1930, the con­
tractor being ahead of schedule. Equipment acquired 
since that listed in the detailed article includes one 
W'hitcomb class CH9 gasoline locomotive ( 2 ^ tons) ; 

• M a n m 

Chico S e w a g e T r e a t m e n t P l a n t . C lar l f ler T a n k and Dorr D iges ter 
in B a c k g r o u n d . W. J . T o b i n , C o n t r a c t o r 

one 4-in. closed top, 750 g.p.m. gasoline driven duplex 
diaphragm pump; and one Leadville model 5 portable 
hoist. 

Thos. Scalzo, of Seattle, had practically completed 
Local Improvement District 4933, the West Barton 
st. sewers, et al., by September 9. The job was fin­
ished in September whereas the contract required 
completion in December. This project, which includes 
an 8 to 36-in. vitrified pipe sanitary sewer, was con­
tracted for $131,694. The unit bid summary was pub­
lished in the April 10th, 1929, issue. 

W. D. Barkhuff is the city engineer of Seattle. H . D. 
Si Hi man is the sewerage engineer and I . W. Embury 
is the district (construction) engineer. 

S A N J O S E O U T F A L L S E W E R 

W. J . Tobin, of Oakland, is constructing the final 
unit of an outfall sewer for the city of San Jose. This 
unit extends from Artesian slough to the junction of 
Gray Goose and Coyote sloughs. Principal quantities 
in the work are: 13,845 lin.ft. of detail A 45-in. cen­
trifugal concrete pipe sewer at $9.30 and 784 lin.ft. of 
assorted (details B to D) 45-in. centrifugal concrete 
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pipe sewer at $10.30 to $14.00; nine manholes at $100; 
a terminal structure complete at $9160; the Mallard 
slough crossing, complete, at $5414; 250 cu.yd. of 
broken stone at $5.00. Bids were received on March 
25 and the contract was awarded for $154,822. 

The American Concrete Pipe Co., San Francisco, is 
furnishing the pipe. By September 10 Rhodes-Jamie-
son barges had delivered 6300 lin.ft. of pipe, each barge 
load being composed of 100 pieces of pipe in sections 
8 ft. long. On September 12 the contractor had com­
pleted laying 5000 lin.ft. of sewer. Pipe laying began 
July 18; the project will be completed November 1. A 
Dutton Dredging Co. dredge is being used to excavate 
the canal and trench and to lay pipe. 

W. L . Popp is the city engineer of San Jose. 
S A N I T A R Y S E W E R S A N D D I S P O S A L P L A N T , 

C H I C O 
W. J . Tobin, of Oakland, is completing a sanitary 

sewer system and treatment plant for the city of Chico, 
California. The work includes a separate sludge diges­
tion tank 40 ft. diam.; a clarifier tank 50 ft. square, 
with skimmer and automatic screen; installation of 
Dorr digestor machinery and tractor; 6 miles of 18-21-
24-in. concrete pipe outfall sewer; 29 miles of vitrified 

L a y i n g Concre te Pipe on S a n J o s e , Ca l i fo rn ia , Outfa l l S e w e r , 
W. J . T o b i n , Cont rac tor 

collecting mains and laterals, with black joints; 200 
precast concrete, 100 brick, and 6 special manholes; 
and one double siphon on the outfall. ( For the unit 
bid summary see May 10th, 1929, issue.) Pipe laying 
began May 26 and was completed September 13. The 
disposal plant will be finished October 15 and the en­
tire work will be completed by November 1. 

Al l piping and valves in the disposal plant were fur­
nished by the Water Works Supply Co., San Francisco. 
Concrete pipe was obtained from the Chico yard of the 
Valley Concrete Co. Gladding, McBean & Co. and N. 
Clark & Sons furnished the vitrified pipe. Equipment 
on the work includes one Austin No. O trencher and 
two Barber-Greene trenchers; one Austin backfiller; 
one Caterpillar '30' tractor with Killifer equipment; 
one Fageol 4-yd. dump truck and one Graham truck; 
and one P&H dragline. 

The general contract, originally awarded to Gogo & 

Rados, of Los Angeles, for $262,656, was subcontracted 
by W. J . Tobin. The disposal works was later sub­
contracted by C. Dudley Devilbiss. 

M. C. Polk is the engineer of works for the city of 
Chico. B E R K E L E Y S T O R M D R A I N S 

The city of Berkeley is constructing a 6-unit storm 
sewer project and will make some improvement in 

L In a 
I? 

I 

Nor thwest Pu l l Shovel P lac ing 54-in. Concre te Pipe on Un i t No. 2 
of Berke ley S torm Pra ln S y s t e m , F r e d r i c k s o n & W a t s o n 

Const ruc t ion Co . , Cont rac tor 

natural drainage channels. The status of the six units 
follows: 

Unit N o . 1—On October 15 Rocca & Caletti, of San 
Rafael, will complete Unit No. 1, which is an extension 
of the Ashby ave. system. The contract was let for 
$140,552, and included furnishing and laying pipe, in­
lets, structures, and appurtenances. The contract 
items were: 29,850 cu.yd. of excavation at $1.64; 120 
ft. of 54-in. heavy centrifugal concrete pipe at $12.80; 
890 lin.ft. of 54-in. light centrifugal concrete pipe at 
$8.50; 1320 lin.ft. of 48-in. centrifugal concrete pipe at 
$7.40; 2490 lin.ft. of 42-in. centrifugal concrete pipe at 
$6.25; 1025 lin.ft. of 36-in. centrifugal concrete pipe at 
$5.30; 710 lin.ft. of 30-in. centrifugal concrete pipe at 
$4.30; 750 lin.ft. of 27-in. heavy centrifugal concrete 
pipe at $3.70; 2010 lin.ft. of 27-in. light centrifugal con-

Barge L o a d Conta in ing 111 Sect ions of 45-ln. Concre te Pipe for S a n 
J o s e Outfa l l S e w e r . Pipe Barged from A m e r i c a n Concre te Pipe Co . 

P l a n t D i rect to C a n a l W h e r e It Is L a i d by Dredge 

crete pipe at $3.26; 1005 lin.ft. of 24-in. heavy machine-
made concrete pipe at $3.12; 960 lin.ft. of 24-in. light 
machine-made concrete pipe at $2.47; 760 lin.ft. of 21-
in. heavy machine-made concrete pipe at $2.50; 500 
lin.ft. of 21-in. light machine-made concrete pipe at 
$2.03; 2220 lin.ft. of 18-in. unreinforced concrete pipe 
at $1.25; 710 lin.ft. of 12-in. vitrified pipe at $1.80; 1050 
lin.ft. of 10-in. vitrified pipe at $1.45; 170 lin.ft. of 8-in. 
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vitrified pipe at $1.25; 20 lin.ft. of 6-in. and 340 lin.ft. 
of 4-in. vitrified pipe at $1.00; 46 manholes at $113.50; 
46 catchbasins, type 1, at $94.30; 17 catchbasins, type 
2, at $147; 3 catchbasins, type 3, at $50; 15 curb inlets, 
type 1, at $25; 6 curb inlets, type 2, at $60; 9 curb in­
lets, type 3, at $25; 13 sanitary intercepts at $15; 50 
cu.yd. of class A concrete at $20 and 50 cu.yd. of class 
B concrete at $18; 40 cwt. of reinforcing steel at $5.00; 
200 cu.yd. of foundation rock at $0.50; 1200 sq.ft. of 
asphaltic concrete paving at $0.50; and 3000 sq.ft. of 
oil macadam paving at $0.20. 

The 54 to 27-in. centrifugal concrete pipe is Hume 
process, manufactured by the Bent Concrete Pipe Co.; 
the 24 to 15-in. machine-made concrete pipe was manu­
factured with a Turk McKenzie machine by the Cali­
fornia Concrete Products Co.; the 4 to 12-in. vitrified 
pipe was furnished by N. Clark & Sons. Major equip­
ment includes one Northwest pull shovel, one bull­

dozer, one Austin ditcher, one gantry crane, and two 
lngersoll-Rand compressors. 

Unit N o . 2—Fredrickson & Watson Construction 
Co., of Oakland, completed Unit No. 2, which is an ex­
tension of the Virginia and University outfall systems, 
on October 1. The contract was awarded in May for 
$74,014, and work commenced on June 15. This con­
sisted of furnishing and laying 54 to 27-in. centrifugal 
concrete pipe; 24 to 15-in. machine-made concrete 
pipe; 12 to 4-in. vitrified pipe; inlets; structures; and 
appurtenances. The major equipment included one 
Northwest pull shovel; one Austin and one Barber-
Greene ditcher; and one Austin backfiller. 

Unit N o . 3—This is an outfall line for the north 
Berkeley district, from San Pablo to the bay. It is a 
75 to 84-in. precast reinforced concrete pipe with the 
outfall end on piling. Bids were received September 3. 
Rocca & Caletti were low with a bid of $83,500. 

Unit N o . 4—This unit, included in the north Berke­
ley system, connects to Unit No. 3. The assessment 

plan is based on the 1911 Boundary Act. Proceedings 
were started August 27 and bids were to be received 
about November 1, plans and specifications being com­
pleted during September. 

U n i t N o . 5—This unit, the Gilman system, includes 
a 60-in. outfall sewer in the bay. Bids were received 

1 

Rocca & Calet t i L a y i n g 54-in. H u m e Pipe on S a c r a m e n t o S t . , 
Berke ley S torm Dra in S y s t e m , Uni t No. 1. G a n t r y C r a n e 

and Nor thwest Shovel in Background 

September 10 and Fredrickson & Watson were 
awarded the contract at $67,021. 

U n i t N o . 6, which comprises 2000 ft. of sanitary out­
fall sewer, has not yet been completely designed. 

Harry Goodridge is the city engineer of Berkeley 
and Sam Hart is the sanitary engineer. 

I T E M S O F I N T E R E S T 
innmfflHiiiwwtnffl̂  

Grading A w a r d e d on Colorado H i g h w a y P r o j e c t 

W. A. Colt & Sons, Las Animas, Colorado, was 
awarded the contract on a bid of $393,674, for grading 
17.2 miles of the Fal l river project, Section B , Rocky 
Mountain National Park, in Larimer county, Colorado, 
for the U . S. Bureau of Public Roads. 

Call for Bids on Hansen Dam 

Bids will be received up to 2 p.m. October 14 by the 
board of supervisors of the Los Angeles County Flood 
Control District for constructing Hansen dam and 
other structures at a site one mile above Hansen's 
lodge and 12 miles northeast of Sunland. The dam 
will be a concrete arch type with an earth-fill wing on 
the north end; it will be about 204 ft. high above 
streambed and 300 ft. long between abutments. The 
quantities include: 90,000 cu.yd. of class A (rock) and 
18,000 cu.yd. of class B (river wash) excavation; 10,-
000 cu.yd. of earth fill; 90,000 cu.yd. of plain and 2500 
cu.yd. of reinforced concrete; 5500 sq.ft. of reinforced 
concrete face slab; drilling 4000 ft. of grout holes to 
30 ft. depth or less; placing pipe in 250 grout holes; 
250 cu.yd. of pressure grouting; placing 10,000 lb. of 
reinforcing steel in plain concrete, 50,000 lb. of trash 
racks and metal, 100.000 lb. of steel outlet pipes, 150.-
000 lb. of valves and gates, 8000 lb. of iron pipe railing. 
4000 ft. of water and grout stops, and 800 ft. of tile 
drain. 

! 

m 

7. 

7 

Contractor who persuaded 
city to install sewer and 
water pipes BEFORE 
be puts down the pavement. 

( C o u r t e s y o f ' T h e H i g h w a y M a g a z i n A ' R a r e B i r d 
Middletown, Ohio) 
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New Equipment and Trade Notes 
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G E N E R A L E X C A V A T O R S N O W E Q U I P P E D W I T H 
S I X - C Y L I N D E R E N G I N E S 

The General Excavator Company, Marion, O., manufac­
turers of convertible half-yard shovels, is now powering all 
machines with a standard make six-cylinder engine. 

Built just like a big machine, only not so large, the General 
is capable of doing the same type of work as any of the larger 
capacity excavating machines. I t can be quickly and easily 
changed in the field from one type of boom assembly to an­
other without making any changes in the operating machinery. 
I t is convertible to shovel, dragline, clamshell, crane, back-hoe, 
and back-filler service by simply changing the boom equipment. 

Great strength and rigidity is obtained by the use of steel 
castings throughout. The machinery is simple in design and 
easy to operate. The powerful six-cylinder engine assures 
plenty of reserve power and smooth, rapid operation. 

W - K - M B O O M F O R C A T E R P I L L A R S 

Where loads are to be carried by a portable tractor unit, the 
W - K - M swinging boom equipment has many uses. Also, for 
backfilling, the boom equipment can be rigged so that the 
cable on the slow-speed winch will be used as a drag-in line 

W - K - M Swing ing Boom E q u i p m e n t Used wi th C a t e r p i l l a r T r a c t o r 
for Backf i l l ing T r e n c h 

attached to the drag-in chain on the bucket and the high-speed 
winch can be used to spool the cable for the throw-out line 
attached to the throw-out chain. The boom is attached to the 
upright by a chain; for backfilling work it can be extended 
to a maximum of 20 ft. 

With a 1-yd. maximum size of bucket, 10 throws per min­
ute can be made without undue strain on the equipment. When 
the tractor is stationary, the boom can be swung so that the 
bucket wil l clean up a spoil bank to a distance of 10 ft. beyond 
the length of the tractor. Both the high- and low-speed winches 
are mounted on the left hand side of the tractor and are driven 
off the main shaft through a chain drive to the power takeoff. 
The boom is swung by two auxiliary winches on the left side. 

P A C I F I C S T A T E S C A S T I R O N P I P E CO. 

The Pacific States Cast Iron Pipe Co. has opened a sales 
office at 326 First National Bank Bdg.. Denver, in charge of 
Dana E . Kepner. This office, which will serve Colorado and 
adjacent territory, will relieve the Provo and Salt Lake City 
offices. 

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

The Bachman pumping station, Dallas, Texas, will contain 
the following Westinghouse electrical equipment: three 800-hp., 
900-r.p.m.; one 400-hp.. 1200-r.p.m.; three 350-hp., 9()0-r.p.m.; 

and one 125-hp., 1200-r.p.m. synchronous motors with exciting 
and magnetic control equipment. The motors are 90% leading 
p.f. and operate from a 2200-volt, 3-phase, 60-cycle line; they 
have ample torques to start the pumps under load; all except 
the 125-hp. unit will have pedestal type bearings. Variable 
speed, from 5% below to 5% above normal, will be obtained 
for the pumps by varying the frequency of the line from 54 to 
63 cycles. 

S O V I E T T R U C K S W I T H H E R C U L E S E N G I N E S 

A new type Y A - 5 , Soviet-made, 3}4-ton truck, powered by 
a Hercules motor, recently made a test run of 550 km. at an 
average speed of 50 and a maximum speed of 80 km. per hour. 
For a 100-km. stretch the loaded truck used 37 kg. of gasoline 
and 'A kg. of oil. A previous model, the Y A - 4 , powered by a 
German motor, developed an average speed of 40 km. per hour. 
The Hercules engine will be copied and manufactured in Rus­
sia, with the Hercules Motors Corp. giving technical assistance. 
Regular monthly shipments continue on the 1700-motor order 
recently placed with the factory at Canton, Ohio. 

P O R T A B L E G A R D N E R - D E N V E R C O M P R E S S O R S 

The Gardner-Denver Co., of Denver, is supplying a $50,000 
order for portable air compressors to be used by Smith Bros., 
Inc., of Dallas, in pipe-line construction from West Texas to 
Port Arthur. The compressors wil l be used in excavating a 

L - * r 

r 

Ini t ia l Order of 12 G a r d n e r - D e n v e r Portable C o m p r e s s o r s Ready 
for Sh ipment to T e x a s 

trench, 24 in. wide, 30 in. deep, and 630 miles long. The pipe­
line traverses an arid and sparsely populated country; it is 
often 100 miles from the base of supply; the contract time 
was but 150 days. 

C H A I N B E L T CO. C H A N G E S H O U S T O N O F F I C E 

The Houston office of the Chain Belt Co., Milwaukee, manu­
facturers of 'Rex ' deep well oil chains, conveyors, and concrete 
mixers, has been moved to 1310 Second National Bank Bdg. 

W E S T I N G H O U S E " W E L D O M A T I C 

The Westinghouse Electric & Manufacturing Co. has devel­
oped the 'Weldomatic', a new and improved portable automatic 
welding outfit for use in the metal working industries. The 
equipment is complete with a compact electrode feeding device, 
control cabinet, and operator's panel; it is designed to operate 
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from Westinghouse variable-voltage or constant-voltage weld­
ing motor generator sets. 

The 'Weldomatic' automatically strikes and holds an arc 
between an electrode and the work to be welded; no aid being 
required of the operator, other than to press the starting but­
ton. The drive motor is mounted in a cylindrical frame which 
supports the nozzle assembly. The latter can be reversed so 

5 

Simplif ied ' W e l d o m a t i c ' Head Showing E lec t rode Feeding Dev ice 
and C y l i n d r i c a l F r a m e E n c l o s i n g Dr ive Motor 

as to be a right-hand or left-hand assembly, and the nozzle 
can be adjusted to movement in two planes. 

Positive feed without slippage, extreme sensitivity insuring 
instantaneous response to arc-voltage conditions, wide range 
of speeds, compact mounting dimensions and light weight, 
simplicity of design, case of adjustment, and smoothness of 
operation are said to be outstanding features of the 'Weldo­
matic'. 

S U L L I V A N M A C H I N E R Y CO. 

Perry W. Olliver has been appointed manager of the San 
Francisco office of the Sullivan Machinery Co.. succeeding the 
late Ray P. McGrath. Olliver has been a member of the 
Sullivan organization since 1914, and for the past eight years 
has been associated with the E l Paso office. 

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

With the rapid increase in the mileage of concrete highways 
and streets throughout the country and the high speed of 
constructing these highways, it has become a necessity for 
municipal, county and state officials to have some Convenient 
means of taking full-depth samples of pavement at proper in­
tervals along the road or street. The core test affords this 
means. 

The improved Sullivan pavement tester, type 2, provides a 
core which gives an exact sample of the pavement at the 
point removed, thus showing a complete cross section of each 
layer of the foundation, coarse and fine concrete surfacing, 
each in its respective position and thickness. Bulletin 85-C 
describes this pavement drill. 

Extensive use of the machine indicates its satisfactory adap­
tation to any class of concrete pavement coring, whether the 
pavement is new or old. and whether plain or with reinforcing 
steel. Any type of surfacing material, including asphalt, may 
be handled successfully with this machine, which is operated 
by a gasoline engine, and weighs complete slightly less than 
900 lb. I t is arranged for mounting on the rear end of a light 
motor truck. 

The standard bit removes a 5-)4-in. diam. core and cuts a 
hole about 7 in. across. A pavement 7 in. thick has been pene­
trated in 7 minutes, and a core can be removed ordinarily at 
the rate of 1 ft. in 15 or 20 minutes. With core barrels of 
ordinary length, this machine wil l drill to a depth of 24 in. 

A steel core barrel, slotted at the bottom, and chilled steel 
shot are the means employed for taking the core. The core 
barrel is fed downward by a rotating drive rod, giving a speed 
varying from 40 to 50 r.p.m. for starting and up to 100 to 150 
r.p.m. while regularly drilling. The drive rod is supported by 
ball bearings carried in a yoke, and is driven by the engine 
through beveled steel gearing. A 10 hp., twin cylinder, water-
cooled, gasoline engine furnishes power. 

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

The Van Dorn Electric Tool Co. of Cleveland, Ohio, is 
now using a new electric tool demonstration car to assist the 
jobbers" salesmen in demonstrating various Van Dorn tools 
in operation. 

This car consists of an especially designed closed body 
mounted on a chassis of one of the well-known car manu­
facturers. The large rear door, when opened, shows the 
various electric tools in neatly arranged sections, making them 
accessible for immediate use. This enables the salesmen to 
bring the tools to users so that they can prove for themselves 
the merits of the product. 

At the present time, this car is being received enthusiasti­
cally by the trade in Maryland and Virginia and arrangements 
have been made to send it or similar cars to all parts of the 
United States. 

T E L S M I T H P L A N T F O R M O N T A N A P O W E R C O . 

The Morony dam of the Montana Power Co. is being con­
structed at a point on the Missouri river 25 miles northeast of 
Great Falls . The dam will be 850 it. long and 92 ft. high and 
will contain 75,000 cu.yd. of concrete. I t wil l be equipped 
with two 35,000 hp. turbines. The project is being built by 
the Phoenix Utility Co., of New York, with C. H . Tornquist 
as general superintendent; R. A. Moncreiff is the resident 
engineer. 

A complete Telsniith gravel washing plant, capacity 150 
cu.yd. per hour, is being used to wash and grade sand and 
gravel. Bank-run gravel, with everything over 6 in. scalped 
out, is brought from the Tintinger pit, Cascade, in railroad 
cars and is dumped into a track hopper equipped with a 30-in. 
by Sy2-it. plate feeder. A 24-in. by 86^- f t . bell conveyor 
takes the material from the feeder and discharges it into a 
washing box. Here enough water is introduced to flume the 
sand and gravel into a 60-in. by 20-ft. A j a x washer. The sand 
and dirty water is taken out of the first section of this washer 
and is flumed to a No. 8 sand settling tank which discharges 
the sand into a twin-screw rewasher. From here the sand 
is dumped to a ground storage pile; the gravel being carried 
on through the washer, graded to proper size, and then chuted 
to ground storage piles. Additional equipment reclaims the 
material from storage. 

N E W C A T A L O G S 

Concrete Curing—Concrete Curing, Inc., of San Francisco, 
has issued a catalog setting forth its 'PaveCure' method of 
curing concrete. This method embodies the best features of 
the common water-cure, with additional features, and elimi­
nates the use of mud and water at certain stages. 

Explosives—The Hercules Powder Co., Wilmington, Dela­
ware, has released 'Commercial Explosives: Their Safe and 
Proper Use', a booklet intended to aid users of explosives in 
improving blasting practices and avoiding accidents. The 
booklet defines explosives; lists the various types and their 
characteristics; offers directions for loading, priming, and fir­
ing; covers the handling and storage of explosives; gives gen­
eral safety rules; offers information on detonators, blasting 
machines, and other blasting accessories. 

Locomotive Cranes—The Thew Shovel Co., Lorain, Ohio, 
has issued a bulletin covering the 15 and 20-ton Lorain loco­
motive cranes, powered by gasoline, electric, or diesel motors. 

Squirrel-Cage Motors—The Wagner Electric Corp., of St. 
Louis, has issued Bulletin 165 which discusses and compares 
the seven types of squirrel-cage motors under the headings of 
general purpose, normal-torque-across-the-line, low-torque-
across-the-line, high-torque, double squirrel-cage, punch press, 
and elevator type. 

Tractors—The Caterpillar Tractor Co., San Leandro, Calif., 
has released three new pamphlets, forms S . L . 1526 to 1528 in­
clusive, which describe Caterpillar performance on varied work. 

Truck-Mounted Cranes—The Universal Crane Co.. Lorain, 
Ohio, has issued Bulletin 47 which deals with the use of Uni ­
versal motor truck mounted cranes for steel erection, stone 
setting, and rigging service. 
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Wtth Magic 
our SO ^ 

a well d ra ined-
In ecame 

©uickly obtained 
Long sections were easily 
obtained in all sizes for 
immediate delivery. 

Ouickly hauled 
Light in weight, even the 
largest sizes were easily 
handled. 

asm § 

Q u i c k l y i n s t a l l e d -

A rock backfill was dumped 
in without ceremony and no 
special care was required in 
moving equipment over the 
newly made fill. 

N Y airport can enjoy the dependability of Armco 
drainage. Simplicity means quick installation. 

Flexibility means that Armco Perforated Pipe wi l l 
withstand every shock. It will not break! Let us give 
you ful l information. 

CALIFORNIA CORRUGATED C U L V E R T COMPANY 

A* 

Los Angeles: 424 Leroy Street 
6829 

Berkeley: 417 Parker Street 



46 W E S T E R N C O N S T R U C T I O N N E W S OCTOBER 10, 1929 

UNIT BID SUMMARY 
N o t e : These unit bids are extracts from our Daily Construction News Service 

S T R E E T AND ROAD W O R K 
P H O E N I X , A R I Z . — S T A T E — O I L I N G — W I N S L O W - F L A G S T A F F A N D W I N S L O W - C O C O N I N O 

C O U N T Y L I N E H I G H W A Y S 
Contract awarded to New Mexico Const. Co.. Box 592, Albuquerque, New Mexico. $192,299 for 35 miles oil processing Wins-

low-Flagstaff Highway, F A P No. 74; Winslow-Flagstaff Highway F A P No. 81 ; and Winslow-Coconino County Line Highway, 
F A P 22. Bids from: 
(1) New Mexico Const. Co., Box 592. Albuquerque....$192,299 (4) Hemstreet & Bell. Marysville $198,830 
(2) T . J . Tobin Const. Co.. Albuquerque 197,177 (5) Schmidt & Hitchcock. Phoenix 203,700 
(3) Southwest Paving Co., L . A 205,666 

W I N S L O W - F L A G S T A F F H I G H W A Y . F A P NO. 74 

34,872 sq.yd. prepare subgrade 

3.357 tons p'ant mix oil treated surface 
43.758 ton mi. haul surface, plant mix 

3.302 mi. spread, finish plant mix 
179,604 sq.yd. prepare subgrade 
89,802 gallons oil for subgrade 
27,480 tons plant mix oil treat, surf 

124,521 tons mi. haul surface, plant mix 
17.008 mi. spread, finish plant mix 

N O N F E D E R A L A I D W O R K 
800 cu.yd. borrow 

2,000 cu.yd. additional material _ 
6,000 cu.yd. mi. haul addt. material 
1,016 tons stockpile plant mix. surf 
5,506 ton mi. haul stock, p'ant mix 

W I N S L O W - F L A G S T A F F H I G H W A Y , F A P N O . 81 

(1) (2) (3) (4) (5) 
.01 .01 .02 .01 .01 
.07 .08 .08 .075 .08 

2.28 2.30 2.35 2.50 2.50 
.12 .14 .12 .10 .11 

$100 $50 $200 $150 $100 
.01 .01 .02 .01 .01 
.07 .08 .08 .075 .08 

2.28 2.30 2.35 2.50 2.50 
.12 .14 .12 .10 .11 

$100 $50 $300 $150 $100 

.40 .30 .50 .40 .50 
1.70 1.40 1.00 1.00 1.90 
.20 .14 .20 .20 .13 

2.28 2.30 2.35 2.50 2.50 
.12 .14 .12 .10 .11 

3 - IN . P L A N T M I X (D 
122,125 sq.ft. prepare subgrade 01 
61,063 gallons oil for subgrade 07 
19,664 tons plant mix oil treat, surf 2.28 
61,231 ton mi. haul plant mix surf 12 
12,171 mi. spread and finish plant mix $100 

3-IN. R O A D M I X 
6.400 sq.yd. prepare subgrade 01 
6,400 gallons oil for roadway 07 
0.606 mi. mix, lay down, and finish $400 

N O N F E D E R A L A I D W O R K . 
1.200 cu.yd. borrow 40 
2,000 cu.yd. additional material 1.70 
6,000 cu.yd. mi. haul addt. material 20 
1,246 tons stockpile plant mix 2.28 
3,793 ton mi. haul stockpile plant mix 12 

(2) 
.01 
.08 

2.30 
.14 

$50 

.01 

.08 
$500 

.30 
1.40 

.14 
2.30 

.14 
W I N S L O W - C O C O N I N O C O U N T Y L I N E P R O J E C T , F A P 22 

(1) (2) 
28,506 sq.yd. prepare subgrade 01 .01 
14,253 gallons oil for subgrade 07 .08 
2,913 tons plant mix oil treat, surf 2.28 2.30 

44,686 ton mi. haul plant mix surf 12 .14 
2.7 mi. spread, finish plant mix $100 $50 

N O N F E D E R A L A I D W O R K 
200 cu.yd. borrow .. 40 
135 tons stockpile plant mix 2.28 

2,071 ton mi. stockpile plant mix haul 12 
C R E S C E N T C I T Y , C A L I F . — C I T Y — M A C A D A M — D I S T R I C T 

Contract to Pacific States Const. Co., Call Bdg., S. F . , $154,940 for improving streets in Di 
City, Del Norte County. Bids from: 
(1) Pacific States Const. Co., S. F $154,940 
(2) Webber Const. Co.. Crescent City 159,670 

( l ) 
11,106 cu.yd. grading 1.29 
47,808 sq.yd. surface grading 09 

46 cu.vd. reinf. concrete 32.00 
12,384 lin.ft. 9-in. curb & gutter.... 1.25 
12,104 lin.ft. 6-in. curb & gutter ... 1.10 
1,350 lin.ft. concrete valley 1.00 
2.720 lin.ft. 4-in. sewer 75 
3.421 lin.ft. 6-in. sewer 1.10 

970 ft. 10-in. sewer & found 4.50 
73 6x4-in. Y branches 1.75 
40 10x4-in. Y branches 3.50 

934 cu.yd. trench excav 4.50 
110 ft. 8-in. corr. culv 2.50 
164 ft. 12-in. corr. culv _ 3.00 

J. B . Piatt, Santa Rosa, is Engineer. 

.30 
2.30 

.14 

(3) Mcrcer-Fraser Co., Eureka 
(4) Ca'ifornia Const. Co., S. F 

(2) (3) (4) 
1.20 1.25 1.30 202 ft. 18-in. corr. culv 
.105 .11 .12 60 ft. 24-in. corr. culv 

33.00 35.00 36.00 86 ft. 30-in. corr. culv 
1.25 1.25 1.30 80 ft. corr. iron & cone. culv. 
1.10 1.20 1.20 8 catchbasins 
1.20 1.20 1.25 6 manholes 
.95 1.00 1.00 8 lampholes 

1.15 1.10 1.20 Lighting system 
5.00 4.50 5.00 430,302 sq.ft. asph. macadam pave.. 
2.00 2.25 2.00 7,003 sq.vd. macadam subbase 
5.00 4.50 5.00 170 bbl. light oil 
5.00 5.50 6.00 83 tons E grade asphalt 
2.00 2.25 2.50 200 cu.vd. broken stone 
3.00 3.25 3.50 420 cu.yd. screenings 

Work is to be done under 1925 Act. 

(3) (*) (5) 
.02 .01 .01 
.08 .075 .08 

2.35 2.50 2.50 
.12 .10 .11 

$300 • $150 $100 

.02 .01 .01 

.08 .075 .08 
$400 $500 $250 

.50 .40 .50 
1.00 1.00 1.90 
.20 .20 .13 

2.35 2.50 2.50 
.12 .10 .11 

(3) (4) (S) 
.02 .01 .01 
.08 .075 .08 

2.35 2.50 2.50 
.12 .10 .11 

$200 $150 $100 

.50 .40 .50 
2.35 2.50 2.50 

.12 .10 .11 
T W O 

strict 2 for city of Crescent 

164,900 
( ! ) (2) (3) (4) 
3.75 4.00 4.25 4.50 
4.50 5.00 5.25 5.50 
7.50 7.00 8.00 8.50 
6.50 7.00 7.50 7.50 

60.00 72.00 74.00 75.00 
$100 $102 $105 $110 
25.00 27.00 28.00 30.00 

$7,000 $7,600 $8,000 $8,500 
.155 .16 .16 .155 
.72 .75 .75 .80 

6.50 6.75 6.50 7.00 
37.00 37.50 35.00 40.00 

4.00 3.75 4.00 4.00 
4.50 4.00 4.50 4.50 
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Now Available 

New Tenth Edition 
REVISED and R E S E T 

S E W E R A G E 
By A. PRESCOTT F O L W E L L 

Past President American Society for Municipal 
Improvement; Editor Public Works 

R A P I D L Y new develop­
ments come into use in the 

field of sewage treatment . . . 
new apparatus for treatment 
plants . . . activated sludge 
plants . . . extensive scientific 
studies in the biological, chemi­
cal and physical phases of 
sewage treatment. 

E v e r y municipal or sanitary 
engineer must keep abreast of 
the rapid scientific advance­
ment in this work. 

The tenth edition of " F o l -
we l l " thoroughly revised and 
brought strictly up to date in­
cludes a l l of these vast new 
developments. 

As in previous edition. Part I concerns Sewerage 
Systems and now includes the latest data and illus­
trations of standard practice. Part 11. Sewage 
Disposal, has been entirely rewritten ;tn<l brought 60 
accord with the scientific principles and important de­
velopments in the opinion of recognized authorities. 

An exhaustive index at the end of the book 
completes its value as a reference. 

Every sanitary engineer should examine this book. 
Just glance at a few of the chapter headings and 
we feel sure you will want to send for it. 

Amount of Sanitary Sewage: Storm Sewage; 
Flushing and Ventilating: Designing Detail Plans: 
Construction; Maintenance; Composition of Sew­
age ; Disposal of Dilution: Oxidizing Methods; 
Sludge Digestion and Gas Utilization; Disposal of 
Solids, etc. 

4 5 0 p a g e s , 6 x 9 $ 4 . 5 0 

A Wiley Book 
FOR SALE BY 

Western Construction News, Inc . 
book department 

114 SANSOME S T R E E T 
SAN FRANCISCO : : : : CALIFORNIA 

u s e d b y t h o u s a n d s 

FOR all kinds of work—all over 
the world—there are thousands 

of Clyde hoists being used by satis­
fied owners. Built for performance 
and service, they justify the highest 
expectations of the most critical 
operator. Below is shown a gas 
tank being built at DuTuth, by the 
Stacey Mfg. Co. Three Clyde hoists 
are working on this job—a two 
drum gas hoist operates the derrick 
in the background—a two drum 
steam operates the traveling crane 
—and a two drum electric operates 
the riveter. 

J . 

CLYDE IRON WORKS SALES CO. 
D U L U T H , MINN. 

Western Distributors: 
C o n c r e t e M a c h i n e r y & S u p p l y C o . 

777 E. Merrill Ave. 
Los Angeles, Calif. 

Garfield & Co. 
1232 Hearst Building 
San Francisco, Calif. 
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SACRAMENTO, C A L I F . — S T A T E — S A N BERNARDINO COUNTY—GRADING AND SURFACING 
New Mexico Construction Co., 4015 Galapago street, Denver, Colorado, who bid $368,022, low bid to the California Division 

of Highways for 19.5 miles grading and surfacing with oil treated crushed gravel or stone from 2 miles west of Argus to 1}4 
miles west of Siberia, S A N B E R N A R D I N O C O U N T Y . Bids received from: 
(1) New Mexico Const. Co., Denver $368,022 
(2) Geo. Herz Co., San Bernardino 380,396 
(3) V . R . Dennis Const. Co.. San Diego 408,629 
(4) Allied Contractors, Inc., Omaha 408,799 

(5) Macco Const. Co., Clearwater $411,433 
(6) Hodgman & MacVicar, Pasadena 436,426 
(7) Average bid 402,000 

3,200 cu.yd. str. excav. 
15,200 yd. pit run gravel 
51.600 tons oil treated tri 

60 ft. 12-in. corr. pipe 
1,108 ft. 18-in. corr. pipe. 

54 ft. 24-in. corr. pipe. 
704 ft. 36-in. corr. pipe. 

411 M ft. redwood (dense sel. all 

(1) (2) (3) (4) (5) (6) (7) 
125.00 100.00 200.00 175.00 325.00 300.00 204.00 

.49 .46 .55 .67 .57 .85 .60 

.01 .02 .015 .015 .01 .01 .013 

.60 .63 1.00 .75 .75 .75 .75 
1.00 1.20 1.50 1.25 1.25 .75 1.16 
.60 1.07 1.35 1.07 .80 1.00 .98 

2.30 2.05 2.50 1.90 2.40 2.10 2.21 
4.00 5.25 4.25 4.00 4.00 4.50 4.33 
1.90 2.65 3.00 3.00 5.00 2.00 2.93 
2.50 2.40 2.50 '2.50 3.00 2.00 2.49 

.50 .50 .50 .75 .40 .50 .53 

.50 .60 .60 .75 .70 .50 .61 

.70 .75 1.00 .75 .90 .60 .78 

.80 .90 1.00 1.00 1.25 .75 .95 
1.00 1.10 1.50 2.00 2.00 1.00 1.43 

105.00 110.00 95.00 110.00 102.00 100.00 104.00 
100.00 100.00 81.00 110.00 95.00 100.00 98.00 

.90 .93 .94 1.00 .90 .90 .93 
10.00 20.00 8.00 15.00 20.00 10.00 13.85 
3.70 4.00 5.00 4.00 6.00 6.00 4.78 
2.50 3.00 3.00 3.00 4.00 3.00 3.08 

1,028 sta. fin. roadway 
241 monuments 

PORTLAND, O R E . — S T A T E — G R A D I N G AND SURFACING—LINCOLN & 
T I L L A M O O K COUNTIES 

Contract awarded to Mi'ne & Dussault, 1853 E . Broadway, Portland, Ore., $128,792. for 10.9 miles grading and resurfacing 
Neskowin-Otis Section of Roosevelt Coast Highway for State. Bids on main items as follows: 
(1) Clearing and grubbing, lump sum. 
(2) 60,000 cu.yd. " A " excavation. 
(3) 10.000 cu.yd. " B " excavation. 
(4) 17.500 cu.yd. subbase course surf. 
(5) 8,200 cu.yd. base course surface. 
(6) 5,000 cu.yd. top course surface. 

( i ) 
Milne & Dussault $7,000 
Wren & Greenough 17.000 
Joslin & McAllister 14.000 
Kern & Kibbe 12.600 
Meyers & Co 15.200 
March Const. Co 7.000 
Joplin & Eldon 12.800 

(7) 5,000 cu.yd. " A " materials (stock­
piles). 

(8) 4,000 cu.yd. " B " 
piles). 

(9) 4.300 cu.yd. " C " materials 
piles). 

materials (stock-

(stock-

(10) 4.500 cu.yd. earth filler. 
(11) 116.000 yd.mi. haul truck measure. 
(12) 40.000 yd.mi. haul stockpile 

measure. 
(13) 6,500 yd.mi. filler haul. 

(2) 
.50 
.45 
.70 
.47 
.48 
.40 
.68 

(3) 
.55 
.50 
.70 
.70 
.85 
.90 

1.00 

(4) 
1.05 
1.25 
1.24 
1.55 
1.55 
1.85 
1.54 

(S) 
1.05 
1.25 
1.24 
1.65 
1.60 
1.95 
1.54 

(6) 
1.05 
1.25 
1.24 
1.65 
1.65 
2.05 
1.64 

(7) 
1.00 
1.15 
1.24 
1.58 
1.55 
1.95 
1.50 

(8) (9) (10) ( I D (12) ( l .D T O T A L S 
1.00 1.00 .30 .16 .18 .17 $128,792 
1.15 1.15 .25 .16 .16 .16 140.792 
1.24 1.24 .30 .16 .16 .16 158.162 
1.58 1.58 .30 .15 .19 .16 159.701 
1.60 1.70 .40 .16 .18 .20 164.461 
1.95 1.95 .35 .15 .17 .20 166.562 
1.50 1.50 .50 .16 .18 .16 172,958 

M O N T E R E Y , CALIF.—COUNTY—GRADING AND SURFACING KING C I T Y - J O L O N ROAD 
Contract awarded to J . L . Conner, Box 542. Monterey, who bid P2,\33 for 17 miles grading and surfacing K i n g City-Jolon 

Road from K i n g City Bridge to Jolon. work for Montcrev County. Bids received from: 
(1) J . L . Conner. Monterey.... ~ $72,133 
(2) Granite Const. Co.. Watsonville 74.937 
(3) Peninsula Paving Co., S. F 82.101 
(4) Robt. Heancv. Hayward 88.763 
(5) Fredrickson & Watson, Oakland, and Fredrickson 

Bros., Stockton 97.675 
(1) 

158.000 yd. road, excavat 25 
520 sta.yd. overhaul 01 

(6) 
(7) 
(8) 
(9) 

(10) 

McCrav Co., Los Angeles $ 98,161 
W . A . Dontanville. Salinas 103.694 
Isbell Const. Co.. Fresno 
C. T . Malcolm. Walnut Creek 
C. R . Johnson 

468 cu.yd. struct, exc 
7.28 mi. grade and shape 

18.300 cu.yd. truck measure from Pit A. 

1.00 
$500 

40 
15.600 cu.yd. truck measure from Pit B 1.00 

1.204 ft. 12-in. corr. pipe... 
640 ft. 18-in. corr. pipe. 
410 ft. 15-in. corr. pipe. 

16 ft. 24-in. corr. pipe. 
20 ft. 36-in. corr. pipe. 

125 cu.vd. ' A ' concrete 
11.840 lb. reinf. steel 

4 cu.vd. ' E ' concrete... 

.50 
.50 
.50 
.50 
.50 

(2) 
.28 
.01 

1.00 
$200 

.50 

.95 
.30 
.50 
.40 
.50 
.50 

21.00 
.06 

45.00 

(3) 
.278 
.02 

1.00 
$575 

.55 
1.12 

.65 

.80 

.65 

.80 
1.00 

22.00 
.055 

35.00 

(4) 
.28 
.01 
.80 

$500 
.80 

1.30 
.50 
.60 
.50 

1.00 
2.00 

25.00 
.05 

50.00 

(S) 
.35 
.01 

1.25 
$375 

.80 
1.15 

.75 
1.00 
.75 

1.25 
1.25 

25.00 
.06 

75.00 

(fi) 
.35 
.01 

1.00 
$500 

.65 
1.40 

.35 

.50 

.45 

.60 

.80 
22.00 

.05 
75.00 

(7) 
.34 
.01 

1.00 
$650 

.90 
1.50 
.30 
.50 
.40 
.75 

2.00 
22.00 

.05 
60.00 

(bridge) 25.00 
06 

50.00 
PORTLAND, O R E . — S T A T E — P A V I N G — J A C K S O N COUNTY 

L . O. Herrold, Salem. Ore.. $119,455 low bid to Oregon State Highway Commission for 
and concrete shoulders 5.87 miles Medford-Phocnix Section of the Pacific Highway, J A C K S O N 
as follows: 

(8) 
.35 
.02 

1.00 
$588 

.90 
1.60 
.50 
.50 
.50 

1.00 
1.00 

30.00 
.06 

70.00 

(9) 
.37 
.02 

1.50 
$700 

.85 
1.50 

.50 

.50 

.50 

.75 
1.00 

22.00 
.05 

70.00 

108.232 
108.844 
133,268 

(10) 
.45 
.02 

1.50 
$750 
1.35 
1.55 

.50 

.50 

.50 
1.00 
1.00 

32.00 
.07 

70.00 

paving with bituminous center 
C O U N T Y . Bids on main items 

(1) 24,000 cu.yd. excavation 
(2) 200 ft. 12-in. concrete pipe 
(3) 40 ft. 24-in. concrete pipe 
(4) 50 ft. 36-in. corr. pipe 

(5) 
(*) 
(7) 
(8) 

80 ft. 60-in. corr. pipe 
15 ft. 72-in. corr. pipe 

14.000 lin.ft. concrete shoulders 
85.000 lb. reinf. steel (shoulders) 

L . O. Herrold. Salem. Ore 31 
T. C. Compton. McMinnville 40 
United Contr. Co 45 
Northwest Roads Co 45 
I . L . Young 50 

(9) 1.900 tons coarse Bit . binder 
(10) 1,200 tons fine Bit . binder 
(11) 6.200 tons Bi t . cone, surface 
(12) 55.000 sq.vd. seal coat 

(1) (2) (3) (4» (5) (6) (7) (8) (9) (10) (11) (12) T O T A L S 
.70 2.00 4.50 10 00 15.00 2.35 .0575 5.75 5.75 5.75 .12 $119,455 

1.50 3.40 6 00 12.00 16.00 2.40 .06 5.90 5.90 7.00 .06 135.656 
1.25 2.90 6 30 13.50 18.25 2.71 .065 7.60 7.60 7.50 .07 153.658 
1.30 3.00 r,.50 I3.A0 18.00 2.45 .06 8.31 8.76 8.18 .10 159.015 
1.50 4.00 6.00 12.00 20.00 2.75 .055 9.40 9.50 9.00 .15 171,700 
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6-Ton Model "WY" 

B R O O K V I L L E L O C O M O T I V E S O F F E R S the McCormick-Dcer ing Model 20 and 
new 15/30 Indust r ia l T rac to r Power Units . 

T h e simplest, most sat isfactory power units ever 
used on construction or maintenance equipment 
where hard usage and unfavorable conditions 
predominate. These power units used in loco­
motives in models 4 to 12 tons. 

Also 2, 3, and 3%-ton models w i t h the new 
' A A " F o r d t ruck power unit, o f fer ing speed, 

pul l ing power, etc., that is a revelation in the 
light locomotive w o r l d . Combined w i t h Brook-
v i l l e re l iab i l i ty on locomotive parts, and local 
service on Fo rd " A A " mechanism, used intact 
barr ing s ix machined parts in Fo rd t ruck d i f fer ­
ential . 

For full data, write direct to 

BROOKVILLE LOCOMOTIVE 
COMPANY 

B R O O K V I L L E , P E N N S Y L V A N I A 
or Pacific Coast Distributors 

B . H A Y M A N & C O M P A N Y , Inc.—Since 1876 
118 No. Los Angeles Street, Los Angeles, Calif. 

C O N S T R U C T I O N E Q U I P M E N T A G E N C Y 
83 Fourth Street : : : : : : San Francisco, Calif. 

Versatility 

B L E A C H 
A M M O N I A 

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

X A N T H A T E 
S U L P H U R -
D I O X I D E 
F E R R I C -

C H L O R I D E 

well defines the service of 
Chlorine in sanitation. I t 
serves effectively to destroy 
bacteria and algae in drinking 
water before it reaches the 
consumer; it serves efficiently 
in sterilizing sewage waste, 
and in preventing odor nui­
sance and deterioration of 
sewer lines. 

Bear Brand Liquid Chlorine 
for thirteen years has played 
a significant role in the pio­
neering and development of 
chlorination in the West. 

GreatWestern Electrochemical 
C O M P A N Y 

9 Main Street, San Francisco, California 
Works at: PITTSBURG, CALIFORNIA 

We O f f e r FOR SALE 

TWENTY 12,500 GALLON 
S T E E L STORAGE TANKS 

Extra Heavily Constructed 
Suitable for Above or Underground Service 

G E N E R A L OUTLINE OF TANK 

>.l ••!:••• I SPHCinCATIOSS 

Dimeter of T . n k 8S Inchei 
Lcngth of Tank 39 Feet 
S h r l l - S C o u r x i with One Belly Sheet • 7-16' Steel 
Heid i 9-16' Steel dUhed 
Dome-Screw Cover • • - 45" Di.meter 
Bottom Outlet «* ln»ide 

U n i t e d C o m m e r c i a l 

C o m p a n y , I n c . 
Representing HYMAN MICHAELS COMPANY, Chicago 
234 S T E U A R T S T R E E T 837 MERRILL A V E N U E 

SAN FRANCISCO LOS A N G E L E S 

P U M P S ^ S E R V I C E 
Dewatering Trenches and Excavations, 
Oil Transfer, Highway Construction 
Service and All Industrial Conditions 

W A T E R S Y S T E M S F O R A L L PURPOSES 

L A U S O N P O R T A B L E P U M P E R 

Gas Engine or Motor Direct Connected Unili 
D E E P W E L L TURBINES 

WOODIN & LITTLE, INC. 
P U M P S 

33-41 Fremont Street San Francisco 
Phones Davenport 0670-0671 
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SAN DIEGO, CALIF.—COUNTY—GRADING AND C O N C R E T E PAVING 
Contract awarded to Watson & Sutton, Box 396, San Diego, $148,447 for cement pavement, 5 in. thick with 8-in. cc 

and 18 ft. wide with 5-ft. earth shoulders, on County Route 15, Division 1, from Fourth Ave. and Ash St. in the city of 
condido, easterly to Eng. Sta. 153-78; and to grade that portion of Route 15, Division 1 and Division 2, and its reloca 

xlges 
E s -

. jcation 
from Eng. Sta. 153-78 to Sta. 546-00. 20 ft. in width for a distance of 7.4 miles, work for San Diego County. Bids from: 

Hazard Constr. Co., San Diego $186,950 
E . S. Carroll, San Diego 170,689 

(1) Watson & Sutton, San Diego $148,447 
(2) Ben Pearce, San Diego 159,624 
(3) Isbell Const. Co.-, Fresno 163,999 
(4) Chas. G. Will is & Son, Los Angeles 170,965 

(5) 
(6) 
(7) J . S. Yglesias, San Diego. 

( l ) 
.445 
.25 

144.715 cu.yd. excavation 
13.864 lin.ft. subgrade 

251.492 sq.ft. cement concrete pavement 149 
167,790 sta.yd. overhaul 0075 

147 cu.yd. plain concrete head walls 20.00 
500 ft. rock mat bank protection 3.75 
165 cu.yd. superstructure, one 60-ft. reinf. cone, bridge 32.00 
167 cu.yd. cone. abut, and wingwalls 22.00 
176 cu.yd. cone. 40-ft. bridge 24.00 

1 pile bridge. 58x20 ft $3500 
74 cu.yd. 8xl2-ft . r.c. cattleway 23.00 
28 cu.yd. 6x6-ft. r.c. culvert 22.50 
93 cu.yd. 3 5x8-ft. r.c. culverts 22.50 

103 cu.yd. 4 5x5-i"t. r.c. culverts 22.50 
23 cu.yd. 1 5x6-ft. r.c. culvert 22.50 
16 cu.yd. 1 3x6-£t. r.c. culvert _ 22.50 
18 cu.yd. 1 2x6-ft. r.c. culvert 22.50 
12 cu.yd. 1 2x4-ft. r.c. culvert 22.50 
30 ft. 36-in. corr. iron pipe culvert 4.50 
34 ft. 30-in. corr. iron pipe culvert 4.00 

198 ft. 24-in. corr. iron pipe culvert 3.00 
1,162 ft. 18-in. corr. iron pipe culvert 2.20 
1,986 ft. 15-in. corr. iron pipe culvert 1.90 

352 ft. 12-in. corr. iron pipe culvert 1.70 
54.000 ft. barbed wire fencing 055 

300 ft. wire mesh fencing 40 
48 ft. 8-in. d.s. cone, pipe 50 

116 ft. 14-in. d.s. cone, pipe 1.00 
68 ft. 16-in. d.s. cone, pipe 1.00 

7 cattle guards (each) $135 
90 cu.yd. masonry wall 2.00 

SACRAMENTO, C A L I F . — S T A T E — M A R I N COUNTY—GRADING AND PAVING 

(2) (3) (4) (S) (6) 
.45 .40 .49 .95 .57 
.45 .25 .21 .25 .10 
.169 .18 .175 .18 .168 
.02 .02 .01 .01 .01 

24.20 25.50 26.00 20.00 24.50 
5.00 5.50 3.00 3.60 2.40 

23.50 32.50 33.24 31.00 29.00 
22.00 39.00 30.50 28.00 29.00 
22.10 33.00 28.90 30.00 26.00 

$3000 $4650 $4000 $3700 $2780 
20.60 25.50 26.00 25.00 24.00 
21.00 26.75 26.00 26.00 27.00 
22.00 23.75 26.00 25.00 25.00 
22.00 27.00 26.00 25.00 24.00 
22.00 30.00 26.00 25.00 24.00 
23.00 28.00 26.00 25.00 25.00 
22.00 27.50 26.00 25.00 25.00 
25.00 32.75 26.00 25.00 24.00 
4.85 6.00 5.75 4.30 4.80 
4.00 5.00 5.00 3.70 4.15 
3.00 4.00 3.60 3.08 3.25 
2.00 2.25 2.30 2.23 2.30 
1.80 1.90 2.00 1.70 1.90 
1.60 1.60 1.60 1.55 1.61 
.07 .09 .12 .07 .05 
.165 .75 .40 .50 .35 
.45 1.00 .50 .80 1.00 

1.20 1.90 .75 1.15 1.60 
1.50 2.20 1.00 1.65 1.70 

$200 $170 $150 $125 $100 
11.00 7.00 8.00 7.50 2.00 

180,000 

(7) 
.50 
.25 
.20 
.01 

22.00 
8.50 

34.00 
26.00 
27.00 

$3500 
25.00 
27.00 
27.00 
27.00 
27.00 
27.00 
27.00 
27.00 

5.00 
4.50 
3.50 
2.50 
2.25 
2.00 

.09 
1.12 
2.00 
3.00 
3.00 

$200 
8.00 

GramfieM, Farrar & Carlin, 65 Hoff Ave., San Francisco, $133,231 low bid to California Division of 
grading and paving with concrete and bituminized macadam from Boliuas Creek to San Rafael, M A R I N 
(1) Granfield, Farrar & Carlin, S. F $133,231 
(2) J . P . Holland. Inc., San Francisco 156,243 
(3) W. H . Hauser, Oakland 162.744 

Fredrickson & Watson Const. Co., Oakland, and 
Fredrickson Bros., Stockton 173,875 
Hanrahan Co., San Francisco 175,558 

(4) 

(5) 
( i ) 

181,000 vd. road, excav 32 
2,421.000 sta.yd. overhaul 005 

800 cu.yd. struct, excav 1.00 
8.120 tons crush, run base 1.90 
9.910 sq.yd. subgrade 08 
2,350 cu.yd. ' A ' cone, (pave.) 9.50 

150 cu.yd. ' A ' cone, (struc.) 20.00 
66.500 lb. reinf. steel 0475 

560 sq.yd. reinf. steel 25 
1.880 tons broken stone 2.00 

102 tons asph. oil 21.00 
684 ft. 18-in. corr. pipe 50 

44 ft. 30-in. corr. pipe .75 
1.550 ft. 8-in. per. met. und 1.50 

270 ft. 8-in. vitr. pipe 80 
500 ft. asph. cobble gut 1.00 
180 yd. remove concrete 1.00 

4 mi. move and reset fence $450 
6.559 ft. timb. guard rail 80 

110 each remove trees 5.00 
98 sta. finish roadway 4.00 
30 monuments 2.50 

(2) 
.42 
.005 

1.00 
2.00 

.09 
10.00 
22.00 

.05 

.25 
2.50 

23.00 
.60 

1.00 
1.50 
.75 

1.25 
1.00 

$350 
1.00 
5.00 
5.00 
3.00 

(3) 
.43 
.01 

1.00 
1.75 
.10 

9.50 
18.00 

.045 

.30 
2.25 

20.00 
.50 

1.00 
1.30 
1.50 
1.00 
1.50 

$150 
.80 

2.50 
5.00 
3.00 

(6) 
(7) 
(8) 
(9) 

(10) 
(11) 

(4) 
.48 
.007 

1.00 
2.20 

.10 
10.80 
20.00 

.05 

.32 
3.00 

24.00 
.50 
.50 

1.25 
.50 

2.00 
1.50 

$180 
.80 

3.00 
3.50 
2.50 

C. T . Malcom, Walnut Creek. 
E . C. Coats, Sacramento 
D. McDonald, Sacramento 
Isbell Const. Co., F'resno 
M. J . Bevanda, Stockton 
Average bid 

(5) 
.50 
.005 

1.50 
2.50 

.10 
10.50 
22.00 

.05 

.30 
2.50 

20.00 
.50 

1.00 
1.30 
.75 

1.50 
3.00 

$250 
.95 

5.00 
5.00 
3.00 

(6) 
.42 
.01 

1.50 
2.30 

.10 
11.00 
23.00 

.05 

.30 
2.50 

25.00 
.75 

1.00 
1.30 
1.00 
2.50 
2.00 

$300 
1.00 
3.00 
6.00 
3.00 

(7) 
.55 
.005 

1.00 
1.70 
.10 

10.00 
22.00 

.045 

.40 
2.50 

25.00 
.50 

1.00 
1.50 
.75 

1.00 
2.00 

$200 
.90 

10.00 
4.00 
3.00 

(8) 
.48 
.01 

LOO 
2.10 

.09 
9.28 

JO.00 
.05 
.30 

2.50 
20.00 

.50 
1.00 
1.35 
.70 

1.50 
5.00 

$180 
1.10 
8.00 
4.50 
3.00 

Highways for 1.8 miles 
C O U N T Y . Bids from: 

$174,359 
176,575 
178,538 
198,593 
227.185 
175,690 

(9) (10) (11) 
.61 .62 .48 
.005 .015 .008 

1.50 1.50 1.20 
2.50 2.25 2.12 

.10 .12 .10 
11.00 11.60 10.32 
30.00 25.00 22.20 

.04 .05 .048 

.30 .35 .31 
3.00 3.00 2.58 

25.00 24.00 22.70 
.50 1.00 .59 

1.00 1.00 .93 
1.20 1.50 1.37 
1.20 1.00 .90 
1.50 2.00 1.43 
2.00 3.00 2.20 
$200 $300 $256 
1.00 1.00 .94 
1.00 15.00 5.75 

10.00 10.00 5.70 
3.00 4.00 3.00 

SACRAMENTO. C A L I F . — S T A T E — T E H A M A COUNTY—SURFACING 
A. F . Giddings, P. O. Box 1020, Sacramento, who bid $95,757. low bid 

surfacing from Paynes Creek to Morgan Springs, T E H A M A C O U N T Y . 
S E C T I O N B 

(1) 11,230 cu.yd. untr. gravel or stone surface. 
(2) 6.880 cu.yd. screenings in stockpile. 
(3) 270 M gal. water applied to surface. 

A. F . Giddings, Sacramento 2.60 3.65 
Milne & Dussault (bid irr.) 2.95 3.10 
Hemstreet & Bell, Marysville 3.10 3.45 
Average bid 2.89 3.40 

to California Division of Highways for 28.7 miles 
Bids received on: 

S E C T I O N C 
(4) 9.800 cu.yd. untr. gravel or stone surface. 
(5) 3.950 cu.yd. screenings in stockpile. 
(6) 350 M gal. water applied to surface. 

(3) 
2.50 
3.00 
3.50 
3.00 

(4) 
2.60 
2.95 
2.80 
2.79 

(5) 
3.65 
3.10 
3.15 
3.30 

(fi) 
2.50 
3.00 
2.50 
2.67 

TOTALS 
$95,757 

97.471 
100.251 
97,800 
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F O R 
J O I N T 
S T R E N G T 

F O R 
D R I V I N G 

A L I G N M E N T 

R A Y M O N D C O M P O S I T E W E B R O K E away a section of concrete to show 
how the timber part of these piles keys into the 

concrete. This Raymond joint means a composite 
pile of known carrying capacity and absolutely 
true alignment in driving. 

RAYMOND CONCRETE PILE CO. 
NEW YOHK: 110 Cedar Street 

R A Y U O N D CONCRIiTB P l L E CO., L T D . , 
Montreal, Canada 

Branch Offices 
in All Principal 

Cities 

CHICAGO: 
1 West Monroe 

Street 

Soule Steel 
Industrial Buildings 

Electric 
Are 

Welded 

Soule Steel Buildings are electric 
arc welded, insuring strength, 
safety and permanence. Note the 
clean cut 9 tee l construction and 
absence of dirt collecting gusset 
plates in the above photo. 

Write for Information 

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

PORTLAND 

Carts and 
Barrows 

Attention to details 
keeps the "Sterling" 
ahead in durable 
construction and de­
sign. Note the way 
the handle is ma­
chined to fit the leg. 
Note the clamp 
which avoids the 
w e a k e n i n g bolt 
holes. 

There is a suitable Sterling wheelbarrow for every 
barrow need. Al l parts interchange on either wood or 
steel frames. Each barrow is built for durability and 

ease of operation. Buy them for economy. 
HARRON, RICKARD & McCONE CO. 

" S I N C E 1875" 
SAN FRANCISCO: LOS ANGELES : 

1600 Bryant Street at 15th 2205 Santa Fe Avenue 
UNderhill 3740 JEfferson 4191 

Portable Air Compressors 

S< hrumm Truck-Mounted Multiculinder Engine-Driven 
Air Compressor 

U R N I S H E D in sizes ranging from 1 ^ to 
U ^ ^ ^ ^ ^ 360 cu.ft., both portable and stationary. 
M engine or motor-driven, or truck and tractor 
B mounting, " S C H R A M M " Compressors cover 
Wk all requirements of the field. 

^Kk CONVENIENTLY LOCATED STOCKS AND 
W&jh SERVICE 

rJcK 
Schramm, Inc. 

West Chester, Pa. 
75 Fremont St. San Francisco 

Offices and Representatives In All 
Important Cities 

cmamm 
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B R I D G E S AND C U L V E R T S 
SACRAMENTO, C A L I F . — C O N C R E T E — S T A T E — L O S A N G E L E S C O U N T Y — W I D E N I N G 

DeWaard & Sons, 207 Granger Bdg., San Diego, who bid $94,840 (as stated in our issue of September 25), submitted low 
bid to California Division of Highways, Sacramento, for bridge widening over San Gabriel River on Foothill Blvd. , near 
Azusa, L O S A N G E L E S C O U N T Y . Bids submitted on the following items: 
( A ) 4,800 cu.yd. structure excavation 
( B ) 1,400 cu.yd. roadway embankment 
( C ) 1,910 cu.yd. C cement concrete 
( D ) 1,490 cu.yd. A cement concrete 
( E ) 46 cu.yd. E cement concrete 

( G ) 67 M b.m. redwood timber sel. all-lit. 
( H ) 124 M b.m. redwood timber, dense sel. all-ht. 
( I ) 205 cu.yd. removing concrete 
( J ) 990 sq.yd. subgradc for pavement 
( K ) 1,080 tons asph. cone. A surface 
( L ) 16,000 lb. cast steel rockers and plates ( F ) 293,000 lb. reinforcing steel 

deWaard & Sons, San Diego 
Johnson Const. Co. (bid irreg.) 1.16 
Sharp & Fellows Contr. Co., Los Angeles.... 1.50 
E . S. Johnson, Pasadena 1.50 
Whipple Eng . Co., Monrovia 2.25 
R. R . Bishop, Long Beach 1.75 
Oberg Bros., Los Angeles 2.00 
Byerts & Dunn, Los Angeles - 2.50 
Edwards, Wildcy & Dixon Co., L . A 1.65 
Gist & Bell , Arcadia -
S. M . Kerns, Long Beach 
Pozzo Constr. Co., Los Angeles 2.54 
Average Bid 1.93 

SACRAMENTO, C A L I F . — S T A T E — H U M B O L D T C O U N T Y — S T E E L 
Mercer-Fraser Co., 109 G St., Eureka, who bid $97,650, low bid to California Division of Highways for steel bridge over 

south fork of Trini ty River. 2 miles west of Saylor, H U M B O L D T C O U N T Y . Bids on: 

( A ) ( B ) ( C ) ( D ) ( E ) ( F ) ( G ) ( H ) ( D ( J ) ( K ) ( L ) T O T A L S 
.90 .95 14.00 15.80 40.00 .04 85.20 85.20 5.00 .20 4.90 .16 $94,840 

1.16 .625 8.23 14.05 35.90 .039 92.70 88.90 16.33 .90 5.75 .142 86,130 
1.50 .75 13.00 16.75 55.00 .035 85.00 80.00 5.00 .10 5.50 .12 95,421 
1.50 .75 11.00 17.00 50.00 .038 90.00 90.00 5.00 .15 7.00 .12 95,867 
2.25 .35 12.90 16.50 40.00 .038 79.00 78.00 12.50 .13 5.50 .13 99,164 
1.75 1.00 14.00 17.00 50.00 .035 82.00 85.00 8.00 .10 6.00 .12 100,598 
2.00 .50 15.00 15.00 50.00 .042 80.00 80.00 5.00 .20 7.00 .12 101,889 
2.50 .60 12.00 17.00 55.00 .04 83.00 88.00 12.50 .10 6.50 .13 103,574 
1.65 .50 12.50 16.00 75.00 .0425 103.25 109.25 10.00 .15 6.25 .15 104,050 
2.50 .50 14.00 17.00 50.00 .05 100.00 100.00 10.00 .20 5.00 .08 109,748 
3.00 1.50 15.00 15.00 80.00 .0475 72.00 80.00 6.00 .27 12.00 .10 115,438 
2.54 .76 11.00 23.60 72.00 .045 107.00 107.00 15.00 1.25 6.40 .15 119.988 
1.93 .73 11.54 16.70 54.30 .041 88.30 89.30 9.20 .31 6.48 .13 104,200 

(1) 2,700 cu.yd. bank excavation. 
(2) 600 cu.yd. structure excavation. 

(4) 520 cu.yd. B cement concrete (7) 
(5) 82,500 lb. reinforcing steel. 

18,500 lb. cast steel (rockers and 
bearings). 

(3) 358 cu.yd. A cement concrete. (6) 810,000 lb. structural steel. (8) 1,000 lin.ft. timber rail. 
( l ) (2) (3) (4) (5) (6) (7) (8) T O T A L S 

Mercer-Fraser Co 1.75 3.10 27.50 19.25 • .05 .078 .13 1.50 $97,650 
Smith Bros. Co 1.50 4.00 27.00 22.00 .65 .084 .15 1.25 104,983 

2.00 2.50 27.00 24.00 .065 .0857 .16 1.70 108,485 
Northwestern Contr. Co 4.00 4.00 30.00 30.00 .054 .075 .13 1.80 108.950 
Gutleben Bros 1.20 4.00 31.00 28.00 .065 .086 .13 1.50 110,225 
Butte Constr. Co 2.25 3.25 28.00 27.00 .097 .083 .176 2.75 113,327 

2.12 3.47 29.15 25.00 .066 .082 .147 1.75 107,300 

(9) 
(10) 
(11) 
(12) 
(13) 

1,500 cu.yd. backfill about structures 
600 cu.yd. puddling or tamping backf. 
100 sq.yd. dry rock paving 
100 sq.yd. grouted paving 
300 cu.yd. concrete 

I R R I G A T I O N AND R E C L A M A T I O N 
F A I R F I E L D , MONT.—CANAL E X C A V A T I O N AND STRUCTURES—GOVT. 

J . A. Terteling & Sons, Moscow. Ida.. $142,540 low bid to Bureau of Reclamation (or. Schedules 1 and 2 combined) for 
earthwork and structures on Spring Valley Canal, Sun River Project. Fairfield, Montana. Bids as follows: 
S C H E D U L E 1—S. H . Newell & Co., 1254 Reed College Place, Portland, $67,495 low. Bids on: 
(1) 615,000 cu.yd. canal excavation, Class 1 
(2) 1,000 cu.yd. canal excavation. Class 2 
(3) 500 cu.yd. canal excavation, Class 3 
(4) 20.000 sta.yd. overhaul 
(5) 4,450 cu.yd. structure excav., Class 1 
(6) 50 cu.yd. structure excav., Class 2 
(7) 10 cu.yd. structure excav., Class 3 (15) 
(8) 2,100 cu.yd. excav. drainage channel (16) 

(1) (2) (3) (4) (S) (6) 
S. H . Newell & Co.. Portland 09 .60 
General Const. Co.. Seattle 09 .40 
J . A . Terteling & Sons _ 096 .60 
Rarnard-Curtiss Co 10 .45 
Winston Bros. Co 10 .30 
Kroner & Hog..._ 097S .0975 
McWilliams Dredging Co., Chicago 10 .35 
John Phillips Co.. S. F .105 .35 
W . H . Puckett. Boise, Ida 12 .35 
Callahan-Walker Const. Co.. . . - 14 .75 
S. Birch & Sons. Great Falls. Mont 20 .60 

S C H E D U L E 2—J. A . Terteling & Sons. Moscow, Idaho, $72,364 low. 

( 3 ) 
1 . 5 0 

.80 
1.00 
1.(80 
1.00 
.0975 

1.50 
1.50 
1.25 
1 . 3 5 
1.50 

(4) 
.06 
.05 
.02 
.05 
.05 
.02 
.05 
.04 
.04 
.03 
.04 

(14) 27,000 lb. reinf. steel, place 
11 M b.m. timber in bridge 

9,000 lb. radial gate, install and paint 

.09 

.50 

.17 

.50 

.50 
1.00 
1.00 

.50 

.50 

.40 
1.50 

1.50 
1.50 
1.00 
2.00 
2.50 
2.00 
2.00 
1.50 
1.00 

.80 
3.00 

(7) 
1.50 
3.00 
2.00 
3.00 
4.00 
4.00 
3.00 
3.00 
3.00 
1.50 
5.00 

(8) 
.20 
.20 
.15 
.30 
.30 
.15 
.15 
.25 
.20 
.40 
.50 

(9) (10) 
.20 .50 
.30 .50 
.25 .40 
.30 .60 
. 5 0 1.25 
.40 .50 
.35 .30 
.35 .50 
.25 .60 
.35 .45 
.35 1.50 

(11) 
2.00 
2.00 
1.50 
3.00 
2.00 
1.75 
1.50 
2.50 
2.50 
2.50 
2.00 

(12) 
3.50 
2.50 
2.50 
4.00 
3.00 
2.00 
3.00 
4.50 
3.50 
2.50 
3.00 

(13) 
20.00 
18.00 
20.00 
20.00 
21.50 
29.60 
25.00 
20.00 
25.00 
20.00 
24.00 

(14) 
.03 
.03 
.03 
.0.1 
.02 

(15) (16) T O T A L S 
25.00 .05 $ 67,495 
25.00 .05 
20.00 .05 
25.00 .05 
20.00 .06 

.015 25.00 .03 

.02 35.00 .05 
25.00 .10 
25.00 .10 
20.00 .10 
35.00 .045 

.0.1 

.04 

.02 

.03 

68.035 
70,176 
75,730 
76,070 
76.518 
78.525 
78,840 
89,390 
99.755 

144,550 

(1) 307.000 cu.vd. canal excavation. Class 1 
(2) 11.000 cu.yd. canal excavation, Class 2 
(3) 4,000 cu.yd. canal excavation. Class 3 
(4) 800 cu.yd. compacting embankments 
(5) 1,600 cu.yd. struc. excav., Class 1 

J . A . Terteling & Sons 
S. H . Newell & Co 
General Constr. Co 
Kremer & Hog 
Winston Bros. Co 
John Phillips Co. _ 
Barnard Curtiss Co 
McWilliams Dredging Co 
Callahan-Walker Constr. Co 
W . H . Puckett 

(6) 
(7) 
(8) 
(9) 

Bids received on: 
4,500 cu.yd. backfill about structures 

80 cu.yd. gravel backfill 
3.100 ft. 6-in. drain pipe, lay 
2.100 cu.vd. concrete 

(10) 117,000 lb. reinf. steel, place 
(1) (21 ( 3 ) (4) (5) (6) (7) (8) (9) (10) T O T A L S 

.09 .60 1.00 .50 .17 .25 4.00 .10 12.35 .()3 $ 72.364 
.09 .50 .70 .50 .09 .20 2.50 .30 16.50 .03 77.764 
.09 .45 .85 .60 .50 .30 4.00 .15 17.50 .02 79.390 
.0975 .0975 .0975 .50 1.00 .40 3.50 .20 20.50 .015 81.550 
.10 .30 1.00 1.00 1.50 .50 4.00 .10 19.25 .02 88.045 
.105 .35 1.40 .25 .50 .35 3.00 .20 20.00 .02 90.235 
.10 .40 1.00 .60 1.00 .25 4.00 .15 21.50 .02 91.510 
.125 .35 1.50 .30 1.00 .35 .50 .10 25.00 .02 107.670 
.15 .75 1.35 .40 .40 .30 .40 .20 20.00 .02 107.752 
.15 .35 1.00 .60 .50 .25 2.50 .20 25.00 .04 115,085 
.20 .60 1.50 1.50 1.50 .85 3.00 .10 24.00 .025 136,550 
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BrnmASTiC H e r m e t i c 

STEEL PROTECTIVE COATINGS 

Wailes Dove-Hermiston Corp. 
2464 Enterprise Street 

LOS ANGELES 
345 Vermont Street 
SAN FRANCISCO 

71 Columbia Street 
SEATTLE 

Jobbers for 
Youngstown 
New 
Standard Pipe 
Screw Casing 
P la in E n d 
Light Weight 
Pipe 

P I P E 
R E N E W E D 

Guaranteed like new at a saving of 25% to 50% to you. 
Write for Prices 

P A C I F I C P I P E C O . 
2 0 7 Folsom Street 

San Francisco 
6800 P AvalonBlvd. 

Los Angeles 

Jobbers for 
Dayton 

Couplings 

Chapman 
Valves 

S t o c k h a m 

Fittings 

Riveted Steel Water and Well Pipe 
MADE B T — 

LACY MFG. CO. 

Pressure, Irrigation and Domestic Water Mains—Non-Corrosive Covering 
OIL, WATER AND TRUCK TANKS, GENERAL SHEET METAL WORK 

LACY MANUFACTURING COMPANY 
601 Washington Building 

Phone TRinity 1661 

A D D R E S S D E P T . C LOS ANGELES, CALIF. 

The 

P O W D E R C O M P A N Y 

C O N S O L I D A T E D 

"Everything for Blasting9 

SAN FRANCISCO, C A L . —No. 1 Montgomery Street 
Butte, Mont. L09 Angeles, Cal. Portland, Ore. Salt Lake City, Utah Seattle, Wash. Spokane, Wash. 
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B U R L E Y , IDAHO—GOVT.—CANAL E X C A V A T I O N AND S T R U C T U R E S 
Mittry Bros. Const. Co., Detwiler Bdg., Los Angeles, $905,887 (bid stipulating all or no schedules), low bid on Schedules 

1 to 6, inclusive, for earthwork and structures on main canal gravity extension unit of Minidoka Project, for Bureau of Recla­
mation, Burlcy, I D A H O . Bids received as follows: 
M I I K D U L E 1—Callahan Walker Const. Co., Omaha, Nebr., $147,278 low. Bids received on: 
(1) 240,000 cu.yd. canal excav., Class 1 
(2) 2.000 cu.yd. canal excav., Class 2 
(3) 82.000 cu.yd. canal excav., Class 3 
(4) 20,000 sta.yd. overhaul 

(5) 210 sq.yd. dry rock paving 
(6) 300 cu.yd. concrete 
(7) 17,000 lb. placing reinf. steel 

30 ft. lay 24-in. cone, pipe 

(9) 170 ft. lay 36-in. cone, pipe 
(10) 2,200 lb. install and paint structural 

steel 
(8) 
(1) 

Callahan-Walker Const. Co 14 
J . A. Terteling & Sons 1275 
Mittry Bros. Const. Co 15 
Utah Const. Co., Ogden, Utah i 15 
S. J . Groves & Sons 13 
John Phillips Co., S. F 12 
S. H . N'ewell & Co 17 
Morrison-Knudsen Co 12 
General Const. Co 15 
S C H E D U L E 2—Mittry Bros. Const. Co., Los Angeles, who bid $131,576 low. 
(1) 194,000 cu.yd. canal excav., Class 1 
(2) 2,000 cu.yd. canal excav., Class 2 
(3) 79,000 cu.yd. canal excav., Class 3 
(4) 25,000 sta.yd. overhaul 

( 3 ) 

(7) 
(8) 

( 1 ) 
.12 

(6) 
21.00 
25.00 
30.00 
25.00 
25.00 
26.00 
18.00 
22.50 
30.00 

Bids on: 
60 cu.yd. exc. embankment tr. Class 3 

600 cu.yd. backfill about structures 
110 cu.yd. puddle or tamp backfill 
70 sq.yd. dry rock paving 

(2) 
.45 
.40 
.30 
.35 
.65 
.40 
.40 
.30 
.60 

(3) 
1.25 
1.30 
1.25 
1.35 
1.40 
1.50 
1.40 
1.60 
1.75 

.10 

.05 

.05 

.04 
.05 
.05 
.02 
.03 
.20 

(5) 
2.50 
1.50 
2.00 
2.00 
2.00 
2.50 
1.50 
2.00 
2.50 

(7) 
.02 
.05 
.02 
.03 
.03 
.03 
.03 
.035 
.03 

(8) 
1.00 
2.00 
1.25 
1.75 
2.50 
1.50 
1.20 
1.50 
1.50 

(9) 
1.00 
3.00 
2.00 
2.25 
3.00 
2.00 
2.00 
2.00 
2.50 

(10) 
.10 
.06 
.02 
.06 
.05 
.05 
.03 
.10 
.05 

T O T A L S 
$147,278 

149,059 
151,414 
157,470 
158,632 
163,895 
164,305 
170,790 
196,537 

Mittry Bros. Const. Co 
Callahan-Walker Const. Co 14 
J . A. Terteling & Sons 13 
Utah Const. Co., Ogden, Utah 15 
S. J . Groves & Sons 13 
Morrison-Knudscn Co 12 
S. H . Newell & Co 17 
John Phillips Co 12 
General Const. Co la 

(2) 
.30 
.45 
.40 
.35 
.65 
.30 
.40 
.40 
.nil 

(3) 
1.25 
1.25 
1.32 
1.34 
1.40 
1.50 
1.40 
1.50 
1.75 

(4) 
.05 
.10 
.05 
.04 
.10 
.03 
.02 
.05 
.20 

(5) 
2.50 
1.50 
3.00 
3.00 
4.00 
3.50 
2.25 
3.00 
5.00 

(0) 
.75 
.30 
.25 
.50 
.50 
.50 
.30 
.50 
.50 

(7) 
1.25 
.50 
.50 
.75 
.50 

1.00 
1.00 
1.00 
.50 

(9) 
(10) 

(8) 
2.00 
2.50 
1.50 
2.00 
2.00 
2.00 
1.50 
2.50 
2.50 

190 
12 

cu.yd. concrete 
M ft. B M erect timber 

(bridge) 

(9) 
30.00 
21.00 
25.00 
25.00 
25.00 
22.50 
18.00 
26.00 
30.00 

S C H E D U L E 3—Callahan-V\ a.kir Const. Co., Omaha, Nebraska. $200,918 low. Bids on: 

(10> 
45.00 
20.00 
28.00 
30.00 
40.00 
30.00 
25.00 
25.00 
30.00 

TOTALS 
$131,576 

134,507 
137,834 
143.111 
146,404 
149.325 
149,662 
150,395 
181,035 

(1) 
(2) 
(3) 
(4) 

(5) 460 cu.yd. exc. struct., Class 3 
(6) 470 cu.yd. backfill about 

structures 
(7) 270 cu.yd. concrete 

95,000 cu.yd. canal excav., Class 1 
5,000 cu.yd. canal excav., Class 2 

140,000 cu.yd. canal excav., Class 3 
20,000 sta. yd. overhaul 

(1) (2) (.1) (4) (S) 
Callahan-Walker Const. Co 14 .45 1.25 .10 1.50 
Mittry Bros. Const. Co.. L . A 16 .35 1.25 .05 3.00 
Utah Const. Co., Ogden, Utah 15 .35 1.34 .04 4.00 
S. H . Newell & Co 30 .30 1.27 .05 2.00 
J . A. Terteling & Sons. Moscow, Ida 20 .40 1.40 .06 2.00 
Morrison-Knudsen Co 13 .30 1.50 .03 3.50 
S. J . Groves & Sons 15 .65 1.50 .10 3.00 
General Const. Co 40 .60 1.50 .20 5.00 
A. Guthrie & Co., Portland 24 .60 1.85 .07 4.00 

(8) 18,500 lb. place reinf. steel 
1(1,000 lb. install and paint gates, 
gate lifts, etc. 

(6) 
.30 

1.00 
.50 
.30 
.25 
.50 
.50 
.50 

1.00 

(7) 
21.00 
30.00 
25.00 
18.00 
28.00 
22.50 
25.00 
30.00 
30.00 

S C H E D U L E 4—Mittry Bros. Const. Co.. Detwiler Bdg., Los Angeles. $137,437 low. Bids on: 

(8) (9) TOTALS 
.02 .10 $200,918 
.02 .03 204,181 
.03 .08 215.105 
.03 .03 216,056 
.06 .07 229,043 
.035 .09 234.604 
.03 .08 239,815 
.03 .05 267.255 
.04 .10 299,265 

(1) 363,000 cu.yd. canal excav., Class 1 
(2) 5,000 cu.yd. canal excav., Class 2 
(3) 57,000 cu.yd. canal excav.. Class 3 
(4) 286,000 sta.yd. overhaul 

Mittry Bros. Const. Co 

(5) 100 cu.yd. struct, excavat., Class 1 
(6) 50 cu.yd. exc. cutoff trench, Class 3 
(7 ) 260 cu.yd. backfill about structures 
(8) 175 cu.yd. concrete 

(9) 6,700 lb. place reinf. steel 
(10) 12 M ft. B M erect timber 

(bridge) 

Utah Const. 

S. H . NewcJl & Co. 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) TOTALS 
.12 .35 1.25 .05 .75 3.00 .50 30.00 .02 45.00 $137,437 
.13 .65 1.40 .03 1.00 4.00 .50 25.00 .03 40.00 144,652 
.13 .30 1.50 .03 .75 1.50 .50 22.50 .04 30.00 148.123 
.15 .35 1.34 .04 .50 3.00 .50 25.00 .03 30.00 149.637 
.14 .45 1.25 .10 .40 1.50 .30 21.00 .02 20.00 157.524 
.18 .40 1.40 .04 .25 3.00 .25 28.00 .06 30.00 164.743 
.24 .24 1.25 .03 .60 2.50 .30 18.00 .03 25.00 172.306 
.23 .35 1.35 .03 1.00 3.00 .50 27.00 .04 30.00 182.513 
.18 .60 1.75 .05 .50 5.00 .50 30.00 .03 30.00 188.946 

S C H E D U L E 5—Mittry Bros. Const. Co., Detwiler Bdg., Los Angeles. $131,998 low. 
(3 ) 79.000 cu.vd. canal excav.. Class 3 
(4 ) 25,000 sta.yd. overhaul 

( 1 ) 
Mittry Bros. Const. Co 14 

(1) 223.000 cu.yd. canal excav.. Class 1 
(2) 5,000 cu.yd. canal excav., Class 2 

Bids on: 
(5) 50 

Callahan-Walker Const. Co 14 
Morrison-Knudscn Co 11 
J . A . Terteling & Sons 14 
Utah Const. Co.. Ogden, Utah 15 
S. J . Groves & Sons 13 
S. H . Newell & Co 27 
General Const. Co 20 

(2) 
.30 
.45 
.30 
.40 
.35 
.65 
.27 
.60 

(6) 
(3) 

1.20 
1.25 
1.40 
1.32 
1.34 
1.40 
1.40 
1.75 

cu.yd. exc. cut-off trench, Class 3 
120 cu.yd. concrete 

(4) 
.05 
.10 
.03 
.05 
.04 
.1(1 
.05 
.20 

(5) 
3.00 
1.50 
3.50 
3.00 
3.00 
4.00 
2.50 
5.00 

S C H E D U L E 6—Mittry Bros. Const. Co.. Detwiler Bdg.. Los Anpeies. $149,280 low. 

(6) 
25.00 
21.00 
25.00 
25.00 
25.00 
25.00 
18.00 
30.00 

T O T A L S 
$131,998 

137.367 
140.659 
142.030 
145.288 
148 618 
175.773 
194,778 

(1) 307.000 cu.yd. canal excav.. Class 1 (3) 
(2) 5.000 cu.yd. canal excav.. Class 2 (4) 

80.000 cu.yd. canal excav.. Class 3 
117,000 sta.vd. overhaul 

m 
14 
11 

Mittry Bros. Const. Co 
Morrison-Knndsen Co 
J . A. Terteling & Sons 1375 
Callahan-W'alker Const. Co 14 
S. T. Groves & Sons 13 
Utah Const. Co.. Ogden, Utah 15 
S. H . Newell & Co 23 
General Const. Co 20 

(2) 
.30 
.30 
.40 
.45 
.65 
.35 
.23 
.60 

Bids on: 
(5) 50 cu.yd. exc. cut-off trench, Class 3 

110 cu.yd. concrete (6) 
(3) 
1.20 
1.40 
1.30 
1.25 
1.40 
1.34 
1.40 
1.75 

(4) 
.05 
.03 
.05 
.10 
.03 
.04 
.05 
.10 

(S) 
3.00 
3.50 
3.00 
1.50 
4.00 
3.00 
2.50 
5.00 

(6) 
25.00 
25.00 
25.00 
21.00 
25.00 
25.00 
18.00 
30.00 

TOTALS 
$149,280 

153,805 
157,087 
159.365 
161,695 
162.655 
191.790 
219.725 
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W h a t a C o n t r a c t ! 
Bids Now Being Made by 

M O T E 

Mtfrxci.s 
p o w e l l a t s u t t e r 

S a n ^ r a n c i s c o 

F O R C O M F O R T A B L E A N D H A P P Y G U E S T S 

Deep Carpets pave the way to the 
••sleepiest" beds on the coast. Each 
room an entrenchment of grandeur 
designed for comfort through its 
circulating Ice Water, Radio, Vita-
G l a s s W i n d o w s , and S e r v i d o r . 

600 Guest Rooms Distinctive Dining Rooms 
600 Baths Coffee Shop 
600 Showers Garage in Hotel Building. 

R A T E S : From $3-50 
L . W . H U C K I N S . Premlcnt K E N T W . C L A R K . Rtauqfer 

G I V E I T A P H Y S I C A L T E S T 

For Used Equipment 
Consult the 

Opportunity Pages 

Km'"'"' 

, r . E L I A M S 
f f F A S T - D I G G I N G B U C K E T S \ J 

California Concrete Products Co., i n c . 
Manufacturers of 

Concrete Sewer, Culvert, 
Drainage, and Irrigation Pipe 

also Residential Septic Tanks 
Plants at: 

SUNNYVALE SAN CARLOS SAN JOSE 
Phone Sunnyvale 123 Phone San Carlos 369 Phone Ballard 67C0 

OAKLAND 
1001 66th Avenue :: Phone TRinidad 6288 

S T E E L and MACHINERY 
furnished by 

Western Iron Works 
S t r u c t u r a l S t e e l C o n t r a c t o r s 

B R I D G E S * B U I L D I N G S 

Woodion Bridge Tehama County. Bordwell flc Zimmerman. General Contractor!, J . B . Leonard, Engineer 

141-147 Beale Street and 132-148 Main Street 
Telephone Davenport 2575 

San Francisco, California 
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C O N S T R U C T I O N N E W S S U M M A R Y 
N O T E : For additional information regarding projects in this summary refer to Daily Construction News 

Service, date appearing at end of each item. 

i i i i i i i i i i m i i n i u i i i i i m m i i i i i i i i i i m i i i i i i i i n m i i m i u i m m m i i i i i i i i i i n u i u i i i m i i i i i i i i i i i i i u u i i i i n i i i i i i i i i i i i i i i i i i i i i i i i i n i i i i i i i i i i u 

L A R G E W E S T E R N P R O J E C T S 
(See Construction News, this issue, for details.) 

W O R K C O N T E M P L A T E D 
Aiulitorium for Ci ty of L o n g Beach, C a l i f . ; $1,400,000. 
Office building on S i x t h St . for H . (!. Ferguson Corp., L o s Angeles ; 

$1,500,000. 
Pipe-lines, meters, wells, pumps, and reservoirs for C i ty of Phoenix, A r i z . ; 

$2,930,000. 
Diesel engine plant for Imperial Irr igat ion Dis t r ic t , E l Ccnl ro , C a l i f . ; 

$2,100,000. 
Power project on Skykomisl i River near Evere t t , Wash. , for Puget Sound 

Power & L i g h t Co., Seattle, W a s h . ; $2,000,000. 

B I D S B E I N G R E C E I V E D 
Hansen dam in B i g T u j u n g a Canyon, concrete arch type, for Los Angeles 

County Flood Control Dist r ic t , L o s Angeles; bids to Oct . 14; to cost 
$1,250,000. 

Steel and concrete bridge on 14th A v e . South over Duwamish waterway for 
County at Seattle, W a s h . ; bids to Oct . 2 1 ; $725,000. 

Steel and concrete viaduct on E . 11th St . for C i ty of Tacoma, W a s h . ; 
$350,000; bids to Oct . 21 . 

B I D S R E C E I V E D 
Vitr i f ied southsidc sanitary sewer for C i ty of Missoula, Mont., Morrison-

Kmid8en Co., Boise, Ida . , $464,420, low. 

C O N T R A C T S A W A R D E D 
Stock Exchange B d g . for L o s Angeles Stock Exchange at L o s Angeles. 

to P . J . Walker Construction Co. , L09 Angeles, $1,000,000. 
Grading Rocky Mountain National Park . Colorado, for Bureau of Public 

Roads, to W . A . Colt & Sons, L a s Animas , Colo., $393,674. 

S T R E E T and ROAD W O R K 

W O R K C O N T E M P L A T E D 
H A Y W A R D . C A L I F . — P l a n s by J . B . Ho l ly , C i ty E n g r . , f o r : ( 1 ) Improv­

ing Jackson S t . from Castro St . to Meek Ave . , involving 30,172 sq.ft. 
3 ^ - i n . asphalt base with l'/i-'m. War rcn i t e B i t . surface, e tc . ; and ( 2 ) 
Jackson S t . from Meek St . to south ci ty limits, involving 12.365 sq.ft. 
3 j4 - in . asphalt base with l j ^ - i n . Warreni tc B i t . surface. Bids after 
Oct . 2. 9-20 

L O S A N G E L E S , C A L I F . — P l a n s by County Surveyor, protests Oc t . 21 . 
for improving Firestone B l v d . , 4.04 miles, involving 83,792 cu.yd. ex­
cavation, 1,291,192 sq.ft. 8-in. concrete paving, curbs, glitters, cemcnl 
sewers, l ighting system ; $632,102. 9-28 

O A K D A L E , C A L I F . — C i t y is considering paving 15 blocks of C i ty streets. 
Geo. Macomber is Ci ty Engineer. 9-27 

S A N D I E G O . C A L I F . — P l a n s by C i ty Engineer for Santa Cruz Ave . , 
involving 75,649 sq.ft. 5-in. concrete paving, 80 f t . 10-in. cast-iron 
pipe. B ids after Oct . 2 1 . 9-28 

S A N D I E G O , C A L I F . — P l a n s by H . W . Jorgcnscn, C i ty E n g r . , for : ( 1 ) 
Improving 40th St . , involving 287,293 sq.ft. 6-in. concrete paving, 7707 
ft . 6-in. ' C cast-iron pipe, 9 hydrants ; and ( 2 ) Tennyson St . , involving 
56,386 sq.ft. 6-in. asphalt paving, 710 ft. 6-in. ' C cast-iron pipe, 1 
hydrant. Bids after Oct. 14. 9-21 

T R A C Y , C A L I F . — P l a n s by E . T . A . Bartlert , C i ty Engineer, for improv­
ing Highland Ave . , 12th St . , Bessie Ave . , etc., grading, pavng with 
2l/i -in. gravel foundation, 5-in. concrete paving, vitrified sewers, etc. 
B ids after O c t I S . 9-27 

B I D S B E I N G R E C E I V E D 
P H O E N I X . A R I Z . — B i d s to 2 p.m., Oc t . 28, by Ar izona Highway Coin 

mission for 12,300 cu.yd. surfacing on Globc-Safford Highway . 9-30 
A L H A M B R A , C A L I F . — B i d s to 9 a.m., Oct . 15, by C i ty for improving 

Marion Ave . and other streets, macadam paving, asphalt paving, sewers, 
etc. 

L O N G B E A C H , C A L I F — B i d s to 2 p.m., Oct . 11 , by C i ty Clerk fo r : 
Stanley Ave . and Gavinta Ave . , between 11th and Anaheim Sts . , in­
volving concrete curbs and walks. Pleasant S t . , between L o n g Beach 
B l v d . and V i r g i n i a Ave. , involving cement concrete curbs and walks , 
cast-iron pipe water mains and fire hydrants. Pleasant St . , between 
L o n g Beach B l v d . ami E l m St. , involving cement concrete curbs and 
walks, cast-iron pipe water mains and fire hydrants. 

S A C R A M E N T O . C A L I F . — B i d s to 2 p.m.. Oct . 23, by Cal ifornia Div i s ion 
of H ighways for 26 miles surfacing in S H A S T A C O U N T Y from B a y h a 
to L a Moine, involving 7150 cu.yd. gravel or stone surfacing, 12,415 
cu.yd. screenings (stockpiles) . 9-26 

S A L I N A S . C A L I F . — B i d s to 10 a.m., Oct . 14, by County Cle rk f o r : ( 1 ) 
P a v i n g Salinas-Monterey Road from Hi l l town Bridge to Spreckels 
Road, involving 1750 cu.yd. ' A ' concrete, e tc . ; and ( 2 ) Surfac ing roads 
adjacent to Lighthouse Reservation, involving 1631 tons rock and 288 
bbl. fuel oil . 9-27 

S A N F R A N C I S C O , C A L I F . — l l i d s wi l l be opened during February . March 
or A p r i l , 1930, by Bureau of Publ ic Roads, Sheldon Bdg . , San F ran ­
cisco, f o r : ( 1 ) 9.8 miles grading North Park entrance to Ful le r Canyon, 
Grand Canyon National Park , Ar izona , involving 85,000 cu .yd . exca­
vation, e tc . ; and ( 2 ) 26 miles surfacing North R i m of Grand Canyon 
Park. Ar izona , involving 42,000 cu.yd. rock surfacing and 330.000 gal. 
aspbaltic o i l ; ( 3 ) Sur fac ing 7.9 miles Loop Route, Lassen Volcanic 
National Pa rk , Cal i fornia , involving 15,1)00 cu.yd. crushed rock sur­
facing ; and ( 4 ) Grading 8 miles northwest portion of Loop Route. 
Lassen National P a r k . Cal i fornia , involving 110.000 cu.yd. excavation. 
A s country adjacent to construction wi l l be covered wi th snow soon, 
contractors interested should go over work at once. ( F o r additional 
data see "Of f i c i a l B i d s " this issue.) 9-30 

S A N T A R O S A . C A L I F . — B i d s to 12 m., Oct. 15, by County Clerk f o r : 
( 1 ) Grading 2'/i miles of Mark West Springs Road, involving 20,000 
cu.yd. roadway excavat ion; and ( 2 ) Grading Sonoma A v e . at Pcnn-
grove, involving 2200 cu.yd. roadway excavation and 540 cu .yd . rock 
surfacing. 9-30 

P O R T L A N D . O R E . — B i d s to Oct . 11 by Bureau of Publ ic Roads for 3.7 
miles Babb-Many Glacier H ighway , Glacier National Park, G L A C I E R 
C O U N T Y , Montana, involving 45,400 cu.yd. excavation, 11,000 cu .yd . 
crushed rock surfacing, concrete structures, etc. 

O L Y M P I A , W A S H . — B i d s to Oct . 22, by State H i g h w a y Commssion f o r : 
North Bank H i g h w a y No. 8—Clearing, grading and draining about 19 
miles. Summit Creek vicini ty , K L I C K I T A T C O U N T Y . Sunset H i g h ­
way No. 2—Clearing, grading and draining about 2.3 miles from 
Benton west, in K I N G C O U N T Y . Paci f ic Highway No. 1—Paving 
with cement a portion of the Snohomish R i v e r Bridge approach, in 
S N O H O M I S H C O U N T Y . 

B I D S R E C E I V E D 
B U R B A N K . C A L I F . — G i b b o n s & Reed Co. , 221 E . San Fernando B l v d . , 

Burbank, $46,927, low bid to C i ty for improving L i m e St . , etc., grading, 
asphalt base wi th Warrcnitc-bitul i thic surface and water mains to 
cost $7995. . 9-27 

L O S A N G E L E S . C A L I F . — G i b b o n s & Reed Co. , 221 E . San Fernando 
Road, Burbank , who bid $13,352, as follows, only bid to Div i s ion of 
Highways , Dis t r ic t Engineer, 1111 Associated Real ty B d g . , L o s A n ­
geles, for 0.8 mile north of Sandbcrg's to 2.5 miles north of Sand-
berg's, surfacing wi th bituminous macadam, L O S A N G E L E S 
C O U N T Y . 9-21 

L O S A N G E L E S , C A L I F — M a t i c h Bros . . E l s inorc , $8872, low bid to 
Cal i fornia Division of Highways , Dis t r ic t Engineer , L o s Angeles, for 
0.2 mile grading and concrete paving in O R A N G E C O U N T Y west 
of San Clemente. 9-27 . 

O A K L A N D , C A L I F . — L o w bids as follows by C i t y : ( 1 ) Central Con­
struction Co. , Oakland Bank B d g . . Oakland, $27,875, low for improving 
Ligget t D r i v e from Hampton Road to Estates Dr ive , grading, paving 
with 5-in. concrete base with l j ^ j - i n . Warrenitc-bituli thic surface, cor­
rugated iron and concrete culverts , vitrified pipe conduits, etc. ( 2 ) 
Western Roads Co. , 1305 28th St . , Oakland, $18,598, low for improving 
101st, 102nd, and 103rd Aves . , grading, paving wi th 3-in. macadam 
foundation, 3J/S-in- asphalt base, and IJ / j -Nat ional surface. ( 3 ) Ca l i ­
fornia Construction Co. , Standard O i l Bdg . , San Francisco, $46,111. 
low for improving Foothi l l B l v d . . f rom 90th A v e . to Jones, grading, 
6-in. concrete base wi th 2-in. Warrenitc-bituli thic surface, vitrified 
conduits. ( 4 ) Heafey-Moore Co. . 344 H i g h St . , Oakland, $15,287, low 
for improving Johnston Dr ive , from Estates D r i v e southeast. 9-23 

S A C R A M E N T O . C A L I F . — A . F . Giddings, P O B o x 1020, Sacramento, 
$95,757, low bid to California Divis ion of H ighways for 28.7 miles 
surfacing from Paynes Creek to Morgan H i l l s , T E H A M A C O U N T Y . 
(Sec U n i t B i d Summary . ) 9-26 

S A N D I E G O . C A L I F . — R . E . Haza rd Contracting Co. , 2548 Ket tner 
B l v d . , San Diego, $6<8,683, low bid to County for improving D e W i t t 
Ave . , V ic to r S t . , etc., grading, paving with Nationalite, corrugated 
culverts, cast-iron mains. 9-25 

S A N F R A N C I S C O . C A L I F . — F . C . Amoroso & Sons, Wal lace and Ke i th 
Sts . , S an Francisco, $15,897, low bid to State Archi tec t ' s Off ice for 
sidewalk and retaining wal l at State Teachers College. 9-25 

S A N M A T E O . C A L I F . — L o w bids as follows by San Mateo U n i o n H i g h 
School D i s t r i c t : ( 1 ) H . Rosenberg. 420 F i f t h S t . , San Franc isco , 
$18,500, low for grading football field; and ( 2 ) J . S . Baker , 1421 
O ' F a r r e l l St . , San Francisco, $2500, low for grading gir ls ' athletic 
field. 9-24 

W H I T T I E R , C A L I F . — T o Gr i f f i th Co. , L . A . Ra i lway Bdg . , L o s Angeles, 
$37,292 for concrete paving streets in Ci t rus Grove Heights, also 
vi tr if ied sewers and cast-iron mains for C i ty . 

D E N V E R , C O L O . — T a g g a r t Construction Co. , Cody, W y o . , $59,168, low 
bid to Bureau of Public Roads for grading and surfacing 4.77 miles 
Cody-Yellowstone Project , Shoshone County, Wyoming . 
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F O R S A L E 
A L L MACHINERY AND EQUIPMENT USED 

IN CONSTRUCTION OF 
T H E P A R D E E D A M 

Motors 
Transformers 
Compressors 
Jack Hammers 
Drill Steel 
Crushers 
Conveyors 
Belts 
Classifiers 
Screens 

Bin Gates 
Pulleys 
Blocks 
Hoists 
Cable 
Lathes 
Concrete Mixers 
Locomotives 
Dump Cars 
Rails 
Switches 

Mine Timbers and Lumber 
Blacksmith Shop Equipment 
Machine Shop Equipment 
Drill Sharpening Equipment 
Welding and Cutting Equipment 
Refrigerating Equipment 
Kitchen Equipment 

Ties 
Dump Wagons 
Telephones 
Bolts and Nuts 
Jacks 
Pipe 
Pipe Fittings 
Valves 
Pipe Tools 
Pumps 

Gravel Plant Equipment 
Carpentry Equipment 
Engineering. Equipment 
Office Equipment 
Railroad Equipment 
Mining Equipment 

Copper Wire 
Gas Engines 
Tool Steel 
Iron Bars 
Iron Plates 
Iron Drills 
Derricks 
Chain Blocks 
Beds 
Cots 
Mattresses 

Stoves 
Tents 
Tableware 
Ice Machines 
Desks 
Doors 
Windows 
Pool Tables 
Store Fixtures 
Tanks 

Draglines and Gas Shovels 
Plumbing and Bathroom Fixtures 
Electrical Equipment 
Rigging Equipment 
Concrete Placing Equipment 
Cableways 
Tramways 

All above machinery and equipment may be inspected and purchased at the 

P A R D E E D A M S I T E E Q U I P M E N T Y A R D 
located on State Highway 30 miles east of Stockton—turn north at Valley Springs. 

ATKINSON CONSTRUCTION COMPANY 
P . O. Address: V A L L E Y S P R I N G S , C A L I F . 

The Steel Tank and Pipe Co. The Steel Tank and Pipe Co. 
of California of Oregon 

D E S I G N E R S a n d F A B R I C A T O R S 
General Plate Work 

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

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

B E R K E L E Y , C A L I F O R N I A P O R T L A N D , O R E G O N 

T O N T - A - M O U S S O N 
C A S T I R O N P I P E A N D F I T T I N G S 
Made in France for America by the famous Societe Anonyme Des Hauts Fourneaux et Fonderies 
de-Pont-a-Mousson, at Nancy, one of the largest manufacturers of cast Iron pipe in the world 

C . G . C l a u s s e n & C o m p a n y , I n c . 
R I A L T O B U I L D I N G 

SAN F R A N C I S C O 
W . M . G A R L A N D B U I L D I N G 

L O S A N G E L E S 
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P O R T L A N D , O R E . — W m . Endicot t , Madras, Ore. . $46,972 low for 7.7 
miles grading Fremont Highway , Deschutes National Forest , L A K E 
C O U N T Y , Ore., for Bureau of Publ ic Roads. 9-21 

P O R T L A N D , O R E . — L o w bids as follows by State H i g h w a y Commiss ion: 
D O U G L A S C O U N T Y — L i e s c h & T o f t c , Marshfield, Ore., $8323, low 
bid for 0.S7 mile grading anil surfacing of ' L ' St . (Rccdspor t ) Section 
of Umpqua H ighway . F . J . K c r n a n , Reedsport, $8720, next low. 
J A C K S O N C O U N T Y — L . O . Hcrro ld , Salem, Ore., $119,455, low for 
5.87 miles paving Medford-Phoenix Section of Paci f ic Highway . J . C . 
Compton, McMinnvi l l e , $135,656, next low. (See Uni t B i d Sum­
mary . ) 9-30 

C O N T R A C T S A W A R D E D 
C R E S C E N T C I T Y , C A L I F . — T o Pac i f i c States Construction Co. , Ca l l 

Bdg. , San Francisco, who bid $154,940 for improvement of streets hi 
Dis t r ic t 2 for C i ty of Crescent C i ty , Del Norte County. Webber Con­
struction Co. , $159,670, next low. Work consists of grading, reinforced 
concrete work, sewers, corrugated culverts, ornamental l ighting system, 
asphalt macadam paving, etc. (See U n i t B i d Summary . ) 9-26 

P H O E N I X , A R I Z . — T o Rawls & Wright , 1031 R i v e r St . , E l Paso, T e x a s , 
who bid $95,619 to Arizona State H i g h w a y Commission for grading 9 
miles of Douglas-Rodeo Highsvay, project beginning at Sta . 676-71, 
about 12.5 miles northeast of Douglas, extending northeasterly about 9 
miles toward Rodeo. (See U n i t B i d Summary, Sept. 25th issue.) 9-20 

P H O E N I X , A R I Z . — T o New Mexico Const. Co., B o x 592, Albuquerque, 
New Mexico, who bid $192,299 to Ar izona State Highway Commission 
for 35 miles oil processing of Wins low-Flags taf f Highway F A P No. 7 4 ; 
Winslow-Flagstaff H ighway F A P No. 8 1 : and Winslow-Coconino 
County L i n e Highway F A P 22. (Sec U n i t B i d Summary . ) 9-20 

L O N G B E A C H , C A L I F . — A w a r d s as follows by C i t y : ( 1 ) T o Sul ly-Mil ler 
Contracting Co., 1500 W . Seventh S t . , Long Beach, $50,860 for im­
proving Canal Ave . , asphalt paving, water mains to cost $15,550, and 
gas mains to cost $6800; and (2) T o Gr i f f i th Co., L . A . Ra i lway Bdg . , 
L o s Angeles, $14,110 for improving Ocean Ave . , curbs, sidewalks and 
water mains to cost $7662. 9-20 

L O S A N G E L E S , C A L I F . — T o Geo. R . Curtis P a v i n g Co., 2440 E . 26th 
St . , L o s Angeles, who bid $173,461 for improving Canyon D r i v e for 
Ci ty of L o s Angeles, work consisting in the main of grading, con­
crete paving, construction of storm drain, sanitary sewer, water system, 
concrete retaining wal l , ornamental l ighting system. 9-27 

L O S A N G E L E S . C A L I F . — T o J . L . M c C l a i n , 3452 W . Slauson Ave . , 
L o s Angeles, $24,314 for improving Dcnker Ave . , grading, concrete 
paving, water system, etc., for C i ty . 

M O N T E R E Y , C A L I F — T o J . L . Conner, B o x 542, Monterey, $72,13J 
for 17 miles grading and surfacing K i n g City-Jolon Road for County. 
(See U n i t B i d Summary . ) 9-26 

O A K L A N D , C A L I F . — T o Hutchinson Co. . 1450 Harr ison St . . Oakland, 
who bid $73,888 for improvement of 14th A v e . from E . 12th St . to E . 
22nd St . , work for the C i t y , consisting of grading, paving wi th 6-in. 
concrete base with 2-in. National surface, vi tr if ied pipe conduits, etc. 

9-20 
S A C R A M E N T O . C A L I F . — T o Nate Lovelace, 3433 N St . . Sacramento, 

who bid $179,936 for 1.8 miles grading from Bayview Rest to 1 mile 
from Eag le Fa l l s , E L D O R A D O C O U N T Y , work for the Cal ifornia 
Division of Highways . (See U n i t B i d Summary, Sept. 25th issue.) 9-24 

S A N D I E G O , C A L I F . — T o Watson & Sutton, B o x 396, San Diego, 
$148,447 for concrete paving and grading County Highway , Route 15, 
near Escondido, for County. (See U n i t B i d Summary . ) 9-24 

S A N D I E G O . C A L I F . — T o Daley Corp.. 4430 Boundary S t . . San Diego, 
who bid $47,505 to Ci ty of San Diego for improvement of 31st St . 
and Greeley Ave . , by excavation, 6-in. asphalt-concrete pavement, cast-
iron water main, fire hydrant, 6-in. concrete sewer main, reinforced 
concrete culvert, etc. . 9-25 

S A N F R A N C I S C O . C A L I F . — T o J . Welsh . Ray Bdg . , Oakland, who bid 
$189,882 to Bureau of Publ ic Roads. Sheldon Bdg . , San Francisco, 
for 6.59 miles grading Eleven Mile-Grouse Creek Section, Wawona 
Road 2 A 3 , Yoscmite Natonal P a r k , Yosemite Va l l ey . (See U n i t B i d 
Summary, Sept. 25th issue.) 9-25 

S A N F R A N C I S C O . C A L I F . — T o Cal ifornia Const. Co. , Standard O i l Bdg . , 
San F ianc i sco , who bid $24,330 for paving wi th 10-in. watcrbound mac­
adam surface with asphalt or emulsified surface Mil ls F ie ld Airport for 
the C i ty . r-21 

S A N J O S E . C A L I F . — T o U . B . L e e . 888 Rodney Dr ive . San Lcand io , 
$18,803 for macadam paving Main S t . , Dis t r i c t 1, for County. 9-24 

S A N J O S E , C A L I F . — T o San Jose Pav ing Co. , San Carlos and Dupont 
Sts. , San Jose, who bid $25,600 for improvement of Home St . , from 
Harrison St . to Prevost St . , work consisting of grading, paving with 
2j4-in. asphalt concrete base with l j / j - i n . asphalt-concrete surface, 
4-in. vitrified sewer latteral, storm drains, etc., for C i ty . 9-25 

S A N T A B A R B A R A . C A L I F . — T o Hunter & Richardson, Santa Barbara , 
$59,844 for grading 5.4 miles of Ju l i an Road for County. 9-25 

S A N T A C R U Z . C A L I F . — A w a r d s as follows by Coun ty : ( 1 ) T o Granite 
Construction • Co. , Watsonvil le, $2986 for quarry waste surfacing 
Soquel-San Jose R o a d ; and (2) T o Granite Construction Co., Watson­
vil le, $7760 for macadam paving Branci for tc D r i v e and Chanticleer 
A v e . 9-24 

S O U T H G A T E . C A L I F . — T o Geo. H . Oswald, 366 E . 58th St . , L o s A n ­
geles, who bid $216,028 for improving Tweedy B l v d . , between Alameda 
St . and At lant ic Ave . , for C i ty by grading, concrete paving. 9-21 

Y U B A C I T Y . C A L I F . — T o Hemstrect & Be l l , Marysvi l le , who bid $5040 
for grading 2.3 miles of highway, the Woodland-Yuba C i ty cutoff, from 
town of Robbins, Sutter County, southerly, for Jo in t H i g h w a y D i s ­
t r ic t No. 12. 9-26 

D E N V E R . C O L O . — T o W . A . Colt & Sons, L a s Animas . Colo., who bid 
$393,674 to Bureau of Publ ic Roads, Denver, for 17.2 miles grading 
F a l l R i v e r Project , Section B , R o c k y Mountain National P a r k , 
L A R I M E R C O U N T Y , Colorado. (See U n i t B i d Summary, Sept. 25th 
issue.) 9-25 

B O I S E . I D A . — A w a r d s as follows by Sta te : ( 1 ) T o C . A . Robinson. Mont-
pelicr, Ida . , $67,318 for 10 miles grading: and sur fac ing Payette H i g h w a y 
from Star to Freezeout H i l l , A D A and G E M C O U N T I E S ; and ( 2 ) 
T o C . A . Robinson, Montpclier, Ida . , $14,719 for 6 miles grading 
G r a y s L a k e Highway f rom Blackfoot R i v e r to Henry , C A R I B O U 
C O U N T Y . 

P O R T L A N D . O R E . — A w a r d s as follows by State H i g h w a y Commiss ion: 
( 1 ) T o Milne & Dussault , 1853 E . Broadway, Port land, $128,792 for 
10.3 miles grading and surfacing Neskowin-Otis Section of Roosevcll 
Coast H i g h w a y , L I N C O L N and T I L L A M O O K C O U N T I E S . ( 2 ) 
T o Y u n k e r - W i e c k s Co. , Toledo, Ore. , $25,689 for 1.2 miles grading 
Glcnada Section of Roosevelt Coast H ighway . L A N E C O U N T Y . 9-30 

O L Y M P I A . W A S H . — A w a r d s as follows by State H i g h w a y Commission : 
L a k e Samish Road—Clear ing, grading, draining and surfacing 1.1 
miles, Belfast to State F i s h Hatchery in S K A G I T C O U N T Y , to A l e x 
Bcseloff Co. , Seattle, for $21,020.36. In land E m p i r e H i g h w a y — C o n ­
struction of bridges between Prosser and Sunnysidc in B E N T O N anil 
Y A K I M A C O U N T I E S , to G . M . Barber, of Prosser, Wash . , for 
$28,328.75. In land Empi re H i g h w a y — S u r f a c i n g wi th crushed stone 
12 miles, end of pavement to K i a n o , in B E N T O N C O U N T Y , to L y o r . 
& Pr ice , of Spokane, for $73,789. In land E m p i r e H ighway—Regrad -
ing and draining between College Place and Oregon State L i n e , in 
W A L L A W A L L A C O U N T Y , to James Tobin & Son, Clarks ton , 
Wash . , for $9033. 

S E A T T L E , W A S H . — A w a r d s as follows by C i t y : ( 1 ) T o S. A . Moceri . 
I n c . , Seattle, $87,654 for paving 44th A v e . S W , etc . ; and ( 2 ) T o Con-
guista & Greco, Seattle, W n . , $11,795 for walks and watennains on 
Gi lman A v e . 

iHIIIIIIIIIIIIWIIIIIIItlimniUIIIIIIIHIIIIIIN 

B R I D G E S and C U L V E R T S 
i i i i i i i i i i i i i i i m i t i i i m i i u n i i a m i i i i i i i n i i i M 

W O R K C O N T E M P L A T E D 
L O N G B E A C H . C A L I F . — P l a n s by Ci ty Engineer, A . P . Adams, bids to 

be called for soon for the following w o r k : ( 1 ) Construction of Orange 
A v e . - H i l l S t . viaduct to cost $140,000. ( 2 ) Construction of Pac i f i c A v e . 
underpass to cost $140,000. 9-27 

B I D S B E I N G R E C E I V E D 
S A N R A F A E L . C A L I F . — B i d s to 11 a.m., Oct . I S , by County Clerk for 

reinforced concrete bridge on upper Novato-Black Point Road, involving 
46 cu.yd. ' A ' concrete. 9-30 

S A N T A C R U Z , C A L I F . — B i d s to 3 p.m., Oc t . 14, by C i ty for reinforced 
concrete bridge over San Lorenzo R i v e r at Rivers ide A v e . ; $50,000. 9-26 

O L Y Y M P I A . W A S H . — B i d s to Oct . 22. by State H i g h w a y Commission 
f o r : In land Empire Highway No. 3—Constructing: three reinforced 
concrete-slab bridges, w i th concrete-pile foundation (one of s ix 18-ft. 
spans, one of four 20-ft . spans, and four of 18-ft. 10-in. s p a n s ) : also 
three pile trestles (one 64 ft. , one 79'/i f t . , and one 33 f t . long) , and 
seven reinforced box culverts. Sunset H i g h w a y No. 2—Constructing 
approximately 370 l in . f t . of timber sidewalk, supported by steel brackets, 
on F a l l C i ty arch bridge, in K I N G C O U N T Y . Sunset H i g h w a y -
Constructing a 13-ft. span reinforced concrete-slab bridge over Cotton-

S E A T T L E , W A S H . — B i d s to 10 a.m., Oct . 2 1 . by County for 14th A v e . 
South bridge over Duwatnish waterway, involving 10.000 cu.yd. con­
crete, 235 tons reinforcing steel, 1000 tons structural steel, 1000 piles; 
$725,000. 9-30 

T A C O M A , W A S H . — B i d s to 2 p.m., Oct. 21 , by Board of Contracts and 
Awards , C i ty H a l l , for reinforced concrete and steel viaduct on E . 11th 
St. , to cost $350,000. 9-26 

B I D S R E C E I V E D 
F R E S N O . C A L I F . — L . J . I m m e l , 1031 E v e l y n A v e . . Berkeley, $9748, low 

for widening reinforced concrete structures in M E R C E D C O U N T Y for 
Cal i fornia Div i s ion of Highways . 9-2S 

S A C R A M E N T O , C A L I F . — C . H . Gilderslceve, Napa . $8738 for reinforced 
concrete bridge over Coon Creek overflow near E w i n g , P L A C E R 
C O U N T Y , for Dis t r i c t 3, Cal i fornia Divis ion of H i g h w a y s . 9-27 

S A C R A M E N T O . C A L I F . — L o w bids as follows by Cal i fornia Divis ion of 
H i g h w a y s : ( 1 ) L O S A N G E L E S C O U N T Y — D e W a a r d & Sons. 
Granger Bdg . , San Diego, $94,840, low for widening reinforced con­
crete bridge over San Gabriel R i v e r on Foothi l l B l v d . , near A z u s a ; 
and ( 2 ) H U M B O L D T C O U N T Y — M e r c e r - F r a s e r Co. , E u r e k a , $97,650, 
low for steel bridge over south fork of T r i n i t y R i v e r near Sayler. (See 
U n i t B i d Summary . ) 9-26 

C O N T R A C T S A W A R D E D 
S A N R A F A E L , C A L I F . — T o L . Lambrc t t i , M i l l Va l l ey , $2784 for rein­

forced concrete bridge at Station 34-25 on Point Reyes-Whi te House 
Pool Road, for County. 9-23 

S T O C K T O N , C A L I F . — T o J . E . Fi tzs immons, R t . 1, B o x 80, L o d i , 
$34,558 for reconstructing timber bridge over Mokelumne R i v e r on 
Brue l la Road for County. 9-24 

O L Y M P I A , W A S H . — T o J . F . W a r d , I n c . , Seattle, $56,441 for steel 
bridge over North River , G R A Y S H A R B O R C O U N T Y for State. 

• • ( i i i i i n n u m i i u n i n n i i t i i i i t i t i t i i i i i i i i u i u i u M i H i t i i i i i i i t i i i r i m u i i i i i u i t u i i i i i M i i i t i i i i u t t i i u i i i i t i i i n i i i i i i i i i i i i i i i u i n i i i i i u u i i n i i i i r a i u i i i i i i i i i m i i m i i i i i i i i i m i m i i i i i 

S E W E R CONSTRUCTION 
imiiiiiuiiiiuiiiiuuiiiuiiiiiiwiiiiiiiiiiiuuiinniuwiJiiM 

W O R K C O N T E M P L A T E D 
C A R P I N T E R I A , C A L I F . — P l a n s by Engineer, F . J . Johnston, Santa 
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F I R E HYDRANTS 
" C A L I F O R N I A T Y P E " 

Our new 
Fire Protection 

Catalog "K" 
just out. 

Send for it. 

No. 101 No. 104 
M A N U F A C T U R E D A N D D I S T R I B U T E D B Y 

M. GREENBERG'S SONS 
B R A S S F O U N D R Y and M A C H I N E W O R K S 

765 F o l s o m Street 122 E a s t 7th Street 
San Franc isco L o s Angeles 

T S 
A T 
N E 
K E 
S L 

D E T R O I T , M I C H . , 1,500,000 GALS. 

Send for details and estimates of a Pit ts-
burgh-Des Moines tank whenever you plan 
storage for liquids of any kind—water, oil , 
gasoline, molasses, acid, etc. T e l l us your 
plans, and the requirements you wish to meet. 

Pittsburgh-Des Moines Steel Co. 
358 Rialto Building 

San Francisco, California 

946 Turtle Street 
Des Moines, l a . 

3160 L . C. Smith Bldg. 
Seattle, Wash. 

Pittsburgh New York Atlanta' Chicago Dallas 

CEMENT GUN CONSTRUCTION CO. 
OF CALIFORNIA 

E. F. HALLORAN, General Manager 

We Do High Class Cement Gun 
Work and Supply Necessary 
Expert Engineering Supervision 

H0LBR00K BUILDING. SAN FRANCISCO 
PHONE: SUTTER 39B8 

6769 R0MAINE ST., LOS ANGELES 
PHONE: Gladstone 9278 

AMBURSEN DAM COMPANY 
I N C O R P O R A T E D 

E N G I N E E R — C O N S T R U C T O R S 

AMBURSEN DAMS 
Hydroelectr ic Developments—Water Supply 

and Irr igat ion D a m s 

DAMS ON D I F F I C U L T F O U N D A T I O N S 

Alexander Bui lding, S a n Franc isco 
N E W Y O R K A T L A N T A C H I C A G O M O N T R E A L 

"Pave Cure" 
>ave€ure^ ^ m « i r — 

. ^ Z Z ^ r ^ ^ P \ i ' 0 , e s X o u 

Vlv \ Ucoicum cut INC M E T H O D ^ ^ n f V ^ LT'iL r* 1 

Ltther Lolor 
DARK (Killelare) 

WHITE (NaturalCemenl) 
Process Patents Pending 

8 |N 

The Most Modern Concrete Curing Method 

C O N C R E T E C U R I N G Inc . 
760 Market St., San Francisco 

Phone: SUtter 8849 

SURETY BONDS 
A M E R I C A N S U R E T Y C O M P A N Y 

R. D. W E L D O N , Manager 

340 P I N E S T R E E T SAN F R A N C I S C O 
Phone D A venport 5770 

G L O B E INDEMNITY COMPANY 
Phone Davenport 6460 SAN F R A N C I S C O 444 California Street 

DAVID DUNCAN FRANK M. HALL 
Resident Manager Resident Vice-President 

C O N T R A C T BONDS 
" S p e c i f y t h e G l o b e " 
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Barbara, bids soon by Carpiutcr ia Sanitary Dis t r ic t for outfall sewer 
into the ocean, treatment plant, several pumping plants and </i mile 
of collecting sewer. Bonds voted, $90,000. 9-20 

B I D S B E I N G R E C E I V E D 
O A K L A N D . C A L I F . — B i d s to 12 m.. Oct . 17. by C i ty Clerk for reinforced 

concrete double box culvert sewer on 50th Ave . from Clement to E . 
E igh th S t . ; $50,000. 9-27 

S A N T A B A R B A R A . C A L I F . — B i d s to 10 a.m., Oct . 14, by County Clerk, 
for activated sludge type sewage treatment plant to serve County 
Hospital to cost $7000: Jules W . Market & Son, Santa Ana , $10,900; 
R . E . Burgund , Bever ly H i l l s , $12,900. These bids received Sept. 23, 
but were rejected. Plans from Burns-McDonnel l -Smi th Co. , Western 
Paci f ic B d g . , L o s Angeles. 9-25 

B I D S R E C E I V E D 
L O S A N G E L E S , C A L I F . — B y r o n - J a c k s o n Pump Manufactur ing Co . , 

2150 E . Slauson A v e . . Los Angeles, who bid $7815, submitted only 
bid to Board of Publ ic W o r k s for furnishing and installing sewage 
pumping equipment for the Manchester Ave . pumping plant, including 
two pumps and motors. 9-27 

M I S S O U L A , M O N T . — B i d s as follows by C i ty for south side vitrified sani 
tary system: Morrison-Knudseu Co., Boise. Ida. . $464,420; J . F . Shea, 
San Francisco, and Clif ton, Applegate & Toole, Spokane, Wash. , 
$469,419; J . C . Maguire, Butte, Mont., $481,505. Engineer ' s estimate, 
$470,260. 9-28 

C O N T R A C T S A W A R D E D 
A L T U R A S . C A L I F . — T o Heafcy-Moore Co. , 34* H i g h St . . Oakland, $79,-

696 for vitrified sewers and sewage treatment plant in Dis t . 1 for C i ty . 
1925 A c t . 9-19 

B E R K E L E Y . C A L I F . — T o Kredrickson & Watson Construction Co. , 354 
Hobart St . , Berkeley, who bid $67,021, based on centrifugal cast con­
crete pipe for constructing U n i t No. 5 of storm sewer system for 
C i ty . 9-24 

C A R L S B A D , C A L I F . — T o Harmon Co., 1501 Mission Road, Alhamhra, 
$43,182 to Carlsbad Sanitary Distr ict for sludge digestion disposal plant, 
using Dorr Co. mechanism; ocean outfall, consisting of 1000 l in.f t . 
6-in. wrought-iron pipe; and trunk sewer, consisting of 9000 l in.f t . 8-in. 
to 15-in. pipe. 9-21 

L O S A N G E L E S . C A L I F . — T o Bcbek & B r k i c h , 5011 E . Slauson A v e . . 
May wood, who bid $116,080 for constructing cement sewers in Ana­
heim-Telegraph Road, between Brannick St . and Downey Road, anil 
portions of W i l k i n s Ave . , Mar ianna Ave . , Augusta St . , and other 
streets, about 12.22 miles of sewer, for County. 9-27 

S A N F R A N C I S C O , C A L I F . — T o J . A . Doyle, bidding for G . M . Gest, 
503 Market St . , San Francisco, at $20,994 for tile drainage system at 
Mills Field Airport for Ci ty . ».21 

S A N T A M O N I C A . C A L I F . — T o M . Simunovich, 3305 W . 66th St . , L o s 
Angeles, $91,140 to Ci ty of Santa Monica for concrete storm drain 
system in Pier Ave . , 27th St . , etc. 9-28 

W A T E R SUPPLY SYSTEMS 
iiiiiiiiiiiiimiiiiiiiiiimimiiiiinimuiiiiiiiraM 

W O R K C O N T E M P L A T E D 
P H O E N I X , A R I Z . — C i t y is considering holding $2,930,000 bond election 

for". 42-in. flow line from Verde River intake structures to the C i ty , 
about 28 miles, cost $1,054,000; 36-in. flow line replacement, 8 miles 
of steel or concrete pipe, cost $300,000; water meters, cost $150,000; 
five wells, $25,000; sump and pumping stations. $24,000; projection 
work on Verde R i v e r , $110,000; 10,000,000-gal. storage reservoir, 
$92 , 000; 24,500,000 f t . 48-in. main from reservoir to Thomas Road, 
$225,000; 7800 f t . 42-in. main from 16th to 12th Sts. , $74,000; 15,810 
ft. 24-in. main from 16th St. and Thomas Road west to Seventh Ave . , 
$65,000; distribution lines, 6, 8, and 12-in. cast-iron pipe, $138,000. 9-24 

R E N O . N E V . — S i e r r a Paci f ic Power Co. , Reno Nev., wi l l install the fol­
lowing water system improvements at Reno, N e v . : Water mains to 
cost $200,000; wells to cost $60,000. 9-27 

B I D S B E I N G R E C E I V E D 
O A K L A N D , C A L I F . — B i d s to 8 p.m., Oct . 9, by E a s t B a y Municipal 

Ut i l i ty Dis t r ic t for pumping plant equipment for Lafayet te pumping 
plant. 9-28 

O A K L A N D . C A L I F . — B i d s to 5:30 p.m., Oc t . 18, by Eas t Bay Municipal 
Ut i l i ty Dis t r ic t for furnishing 32 gate valves and sluice gates, 6 to 
30-in., inclus ive; 35 tons of standard cast-iron fittings, 7670 f t . of 
2 i n . wrought-iron piping, structural steel, operating tables, and other 
items for enlargement of the San Pablo filter plant. 9-28 

B I D S R E C E I V E D 
S A N D I E G O , C A L I F . — B u t t e r l i e l d Construction Co. , B o x 157, San Diego, 

$81,313, low for concrete sewer and cast-iron mains in Chesterton 
Dis t r ic t for C i ty . 9-25 

C O N T R A C T S A W A R D E D 
P U E N T E , C A L I F . — T o E . H . Walters , Covina, $8065 for 650.000-gal. 

reinf. concrete reservoir for L a Pucntc Val ley Co. Water Dis t . 9-21 
S A N T A B A R B A R A . C A L I F . — T o Western Pipe & Steel Co. , 5717 Santa 

F e Ave . , L o s Angeles, who bid $2.24 per l in .f t . for furnishing and de­
livering 12,000 l in.f t . of 18-in. welded steel pipe to the Montecito County 
Water Dis t r ic t . 9-20 

W H I T T I E R . C A L I F . ^ T o American Cast I ron Pipe Co. , 412 W . S ix th 
St. , L o s Angeles, who bid 38tf per foot for furnishing* 10,000 f t . 4-in. 
Class B or Class 150 cast-iron pipe for C i ty of Whi t t ie r . 9-26 

H O O D R I V E R , O R E . — T o D. P . Slater. T h e Dalles. Ore., $5530 for 
3'/i-in. distributing system for C i ty . 

C A M A S , W A S H . — T o California Fi l te r Co., San Francisco and Seattle, 
for the design and construction of a water filtration plant of 15,000,000 
gal. per day capacity (sedimentation basins followed by f i l t rat ion) for 
the Crown-Willamette Paper Co.'s plant at Camas, Wash . 9-26 

I R R I G A T I O N and R E C L A M A T I O N 

W O R K C O N T E M P L A T E D 
M A N T E C A . C A L I F . — B o n d election Oct . 11 by South San Joaquin I r r iga ­

tion Dist . to vote $204,000 for concrete l in ing of canals. 9-20 

B I D S B E I N G R E C E I V E D 
M E R C E D . C A L I F . — B i d s to 10 a.m.. Oct . 22. by Merced I r r igat ion 

Dis t r ic t f o r : ( 1 ) 6'/i miles concrete l in ing ; ( 2 ) Furn i sh ing 8 drainage 
pumps and motors; and ( 3 ) Dr i l l i ng and casing 8 wells. 9-30 

B I D S R E C E I V E D 
F A I R F I E L D , M O N T . — J . A . T e n d i n g & Sons, Moscow, I d a . , $142,540 

(Schedules 1 and 2 combined), low bid to Bureau of Reclamation for 
canals and structures on Spring Val ley Canal, Sun River Project , Mon­
tana. (Sec U n i t B i d Summary . ) 9-25 

R I V E R AND HARBOR W O R K 
inUIIUIUIIIIIIUUIIIIIUIUWIIIIUWIIUIIIUUUUIIIIM 

W O R K C O N T E M P L A T E D 
N E W P O R T B E A C H . C A L I F . — B o n d election Oct . 22 by Ci ty to vote 

$200,000 for harbor improvements, including $150,000 for dredging har­
bor entrance and $50,000 for 2 rock groins. 9-20 

B I D S B E I N G R E C E I V E D 
S A N F R A N C I S C O . C A L I F . — B i d s to 2 p.m., Oct . 9, by State Harbor 

Comm., Fer ry B d g . , S. F . , for reinf. cone. Pier No. 1. $275,000. 9-20 

B I D S R E C E I V E D 
R I C H M O N D , C A L I F . — K e r n & Kibbe, Portland, as follows low bid to 

U . S . Engineer 's Off ice for extension to t raining wal l in Richmond 
H a r b o r : 
120,000 tons of core rock _ 68<̂  ton 
24,000 tons of face rock ....$1.80 ton 

S A N F R A N C I S C O . C A L I F . — G . C. Rubke . Marysvi l le , who bid as follows, 
low bid to U . S. Engineer ' s Of f i ce : ( 1 ) $2205 for 6 retards on Y u b a 
Rive r at Moran P lace ; and ( 2 ) $11,200 for 6 retards on Y u b a R i v e r 
at Rubke Bend. 9-23 

L I G H T I N G S Y S T E M S 
uimiuuuiiumiuuiiimiiuumuiiuiMiimiwmiimmimiumuumim 

W O R K C O N T E M P L A T E D 
B E R K E L E Y . C A L I F . — P l a n s by H . Goodridgc, Ci ty Engineer , for 166 

heavy duty fluted steel poles, conduit system, etc., on San Pablo A v e . 
from Vi rg in i a S t . to south city l imits. Bids after Oct . 8. 9-24 

S E A T T L E , W A S H . — P l a n s by W . D . Ba rkhuf f , Ci ty Engineer for lighting 
system, involving 735 posts on Fourth Ave. North and other streets; 
$217,000; bids after Oct . 17. 

C O N T R A C T S A W A R D E D 
M O N T E R E Y , C A L I F . — T o £ . E . Burgess, 430 Natoma St. , S. F . , $2700 

for 9 single-light electroliers on Main St . . etc., for Ci ty . 9-19 
S A C R A M E N T O . C A L I F . — T o Latourre t te-Fical Co. , 907 Front S t . , Sacra­

mento, who bid $2920 for installation of 12 single-lamp electroliers on 
39th St . , between Folsom B l v d . and R St . , for C i ty . 9-21 

S A N F R A N C I S C O . C A L I F . — T o R . Fla t land. 1899 Mission St . , S. F . , 
$7592 for landing lights at S. F . Airpor t at Mi l l s F i e ld . 9-21 

mm wmwrnim i ^ w i i i i m i i i n i i u i i m m K i i i i i n i i u i i n i i i m m i 

POWER D E V E L O P M E N T 

W O R K C O N T E M P L A T E D 
E L C E N T R O . C A L I F . Plans being considered by Imper ia l Irr igat ion 

Distr ic t , E l Centro, for a 6000-kw. diesel engine plant to substitute 
for the five hydroelectric plants proposed under the Dis t r i c t ' s $2,100,000 
power project. Es t imate of cost of diesel p lant : 
Distribution system $457,470 
Transmission lines 208,000 
Andrade connection 121,700 
Diesel plant 720,000 
Elec t r ica l warehouse 25,000 
11-kv. distribution 40,000 9-24 

H A W T H O R N E . N E V . — B u r e a u of Yards & Docks , Washington, D . C , 
has advised that drawings and specifications for the extension of the 
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P A N E ' S B O L T W O R K S 
Est-1871 

PHONE DAVENPORT 3 7 0 0 
Manufacturers 

a 
mm rrr • 

201 MAIN STREET RODS 
WASHERS &DR0PFORGINGS S A N F R A N C I S C O 

The T b o R s o i - D i K s Company 
SACRAMENTO, CALIFORNIA 

+ * * 

General Hardware : Iron Pipe, 
Steel, Housewares, Camp Supplies, 

Electrical Supplies, Fencing 

Special Service to Contractors 

PUMPS RENTED 
Dewatering Trenches and Excavations 

Highway Construction 
23 Years in the Pumping Business. 

We Ship Anywhere on the Coast at a Minute's Notice 

PACIFIC PUMPING COMPANY,Inc 
66 Ritch St., San Francisco Phone DOuglas 1430 
Andrews Equipment Service, 102 N. Broadway, Portland,Ore. 

Oregon unci Washington Representative 

C o l u m b i a W o o d a n d M e t a l 

P r e s e r v a t i v e C o . 
W O O D P R E S E R V A T I V E 
M E T A L P R E S E R V A T I V E 

P I L E P R E S E R V A T I V E 
D A M P - P R O O F I N G 

S H I N G L E A N D F E L T P R E S E R V A T I V E 

1465 Fourth St. Berkeley, Calif. 
P H O N E B E R K E L E Y 1043 

WE MANUFACTURE and STOCK 

Quality and Service Guaranteed== 

K o r t i c k M a n u f a c t u r i n g C o . 
Office, Factory and Warehouse: 333-355 First Street 

Telephone! Sutter 516-517-518 S A N F R A N C I S C O 

T A N D A R D W a t e r Pipe and S c r e w C a s i n g 
for ever urpose; also V a l v e s and F i t 
t ings h new and used ( r e m a n u f a c 

t u r e d ) . A l l mater ia l tested under pressure and 
guaranteed . I m m e d i a t e de l ivery . Money s a v i n g prices . 

WE RENT PIPE 
G . W E I S S B A U M & C O . 

130 11th Street, San Francisco; Phone Market 272 

Save Water -Labor-Time 
W H E N C U R I N G 

C o n c r e t e P i p e , T i l e a n d B l o c k s 

By Installing a 

Skinner Sprinkler System 
A fixed system of piping and fog spray nozzles 

planned to fit each particular job. 

S K I N N E R I R R I G A T I O N C O . 
7 8 6 Harrison Street San Francisco 

Phone SUtter 7090 

s 

The Brown-Bevis Company 
Machinery and Equipment 

for Construction - Municipal - Industrial 
Mines - Quarries - Road Building 

49th St., and SantaFe Los Angeles, Calif. 
Telephone JEfferson 5221 
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transmission line at the Naval Ammuni t ion Depot, Hawthorne, Nev., are 
ncaring completion. T h e work consists of electric and telephone trans­
mission lines, including poles, messenger cables, conductor cables, and 
accessory pole-line material, all completed and ready for operation. 
Work under Spec. 6016. 9-25 

S E A T T L E . W A S H . — P l a n s by Engineer ing Department, Puget Sound 
Power & L i g h t Co., Stuart B d g . . Seattle, Wash . , for construction of 
a hydroelectric power project at Sunset Fa l l s on south fork of S k y -
komish Rive r near Everet t , Wash. , to develop 20,500 hp., and to cost 
about $2,000,000. 9-24 

i m u i i i i u i i i M i i i m m n m w n i i m i i i i n i i i i i i m i m m i m n n i i i i i i i i H 

RAILROAD CONSTRUCTION 

B I D S R E C E I V E D 
L O N G B E A C H , C A L I F . — W e l l e r & Bond, I n c . , 2303 Newton S t . . L o s 

Angeles, who bid $22,893, submitted low bid to C i ty of L o n g Beach 
for the construction of tracks and pavement on Water S t . and Rive r ­
side Dr ive , near Pier No. 1, L o n g Beach Harbor . 9-19 

C O N T R A C T S A W A R D E D 
S A N F R A N C I S C O . C A L I F . — T o W . A . Bechtel Co. , 206 Sansome St. , 

San Francisco, for cleaning out tunnel and removing slides from the 
Niles Tunne l for the Western Pac i f i c Rai l road Co. 9-30 

S O N O R A , C A L I F . — T o Bechtel & Palmer, 206 Sansome St., San F r a n ­
cisco, for reconstruction, at a higher elevation, of V/2 miles of the 
P icker ing Lumber Co. railroad sidings, etc., which lies within the 
reservoir to be formed by the L y o n s dam now under construction by 
the P a c i f i c Gas & Elec t r i c Co. , on the south fork of Stanislaus River , 
Tuolumne County. 9-25 

FLOOD CONTROL WORK 

B I D S B E I N G R E C E I V E D 
L O S A N G E L E S , C A L I F . — B i d s to 2 p.m., Oc t . 14, by Board of Super­

visors of the L o s Angeles County Flood Control Dist r ic t , for construc­
tion of Hansen D a m and other structures in the B i g T u j u n g a Canyon, 
about 1 mile above Hansen's Lodge and 12 miles northeast of Sun-
land. T h e dam wi l l be a concrete arch structure wi th earthfill wing, 
and wi l l be about 204 f t . high above streambed and 300 f t . between abut­
ments, earthfill w ing on the north end, valve outlets, and a spillway. 
W o r k involves": 90,000 cu.yd. ' A ' excavation ( r o c k ) , 18,000 cu.yd. ' B ' 
excavation ( r iver wash ) , 10,000 cu.yd. earthfi l l , 90,000 cu.yd. plain 
concrete, 2500 cu.yd. reinforced concrete, 5500 sq.ft. concrete reinforced 
face slab, 4000 f t . dri l l grout holes (30 ft. or less) , 250 holes (place 
pipes in grout holes), 250 cu.yd. pressure grouting, 10,000 lb. place 
reinforced steel in plain concrete, 50,000 lb. place trash racks and metal, 
100,000 lb. place steel outlet pipes, 150,000 lb. place valves and gates, 
8000 lb. place iron pipe rail ing, 4000 f t . place water and grout stops, 
800 ft. place tile drain. E . Court Eaton is Chief Engineer. 9-27 

MACHINERY and SUPPLIES 
niiniuiiiiiiiiiiiiiiiiiimiiiuiiiiiiiiiiiaiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiBiiiiiu iiiiiiiiiiniiiiiiiiiiiiiiniiiiiiiininiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

B I D S B E I N G R E C E I V E D 
P H O E N I X . A R I Z . — B i d s to 2 p.m., Oct . 18, by Ar izona H i g h w a y Com­

mission, for 6 motorized road graders, 4 motorized dual-drive graders, 
7 'crawler ' type tractor, and two 4-whcel type drive tractors. 9-30 

L O N G B E A C H . C A L I F . — U . S. Cast I ron Pipe & Foundry Co. , L o s 
AnReles, $183,592. low bid to C i ty for furnishing cast-iron pipe. 

E L C E N T R O . C A L I F . — B i d s to 10 a.m., Oct . 11 , by J . G . Scott, Pur­
chasing Agent , C i ty of E l Centro, for one 60-hp. caterpillar tractor 
and 2j4-ton truck. 9-25 

B I D S R E C E I V E D 
L O N G B E A C H , C A L I F . — S t a n d a r d Pipe & Supply Co. , L o s Angeles, 

$21,979, low bid to Ci ty for furnishing wrought-steel pipe. 9-25 

C O N T R A C T S A W A R D E D 
O A K L A N D , C A L I F . — T o W . S. Dickey) Manufactur ing Co. , 604 Mission 

St. , San Francisco, who bid $2000 to Oakland Por t Commission, 424 
Oakland Bank B d g . . Oakland, for furnishing and delivering 4-in. clay 
drain tile for draining airport field at Oakland Munic ipal Airport . 9-24 

SWIMMING POOLS 
lummmuuiiumiiiiiuiuuiuMMuuuiunimnmuiimmmmiiiiiiM uiiimiiiiimmiHiiui 

B I D S B E I N G R E C E I V E D 
S A N M A T E O , C A L I F . — B i d s to 7:30 p.m., Oct . 10, by San Mateo Union 

H i g h School for constructing two swimming pools at San Mateo H i g h 
School and Burl ingame High School, including filters, pumps, piping, 
etc. 9-27 

C O N T R A C T S A W A R D E D 
L O S A N G E L E S , C A L I F . — T o A . D . Paschal l , 1661 Fores t Ave . , Pasadena, 

who bid $63,269 to Board of County Supervisors, L o s Angeles, for 
construction of a stone-tile and brick bathouse wi th tile roof, a con­
crete swimming pool fu l ly equipped with ladders, fencing, spring­
board, etc., filtration plant, water dispersion system, water heater and 
laundry equipment, irrigation system, street improvement, tennis courts, 
ornamental l ighting system, etc., in Baldwin and Morgan Pa rks , L o s 
Angeles County. . 9-27 

BUILDING CONSTRUCTION 

W O R K C O N T E M P L A T E D 
B E R K E L E Y , C A L I F . — P l a n s by J u l i a Morgan, Archi tec t , Merchants 

Exchange B d g . , San Francisco, for steel and concrete club building on 
Durant St . and Dana for Berkeley Women's C l u b ; $300,000. 9-25 

L O N G B E A C H , C A L I F . — P l a n s by J . H . MacDowel l , Archi tec t , New 
Y o r k , for Municipal Auditorium at L o n g Beach , to be of steel frame, 
concrete, and brick construction. $1,400,000. 9-20 

L O S A N G E L E S . C A L I F . — P l a n s by Walke r & E i sen , Archi tects , Western 
Pac i f i c B d g . , L o s Angeles, for 13-story and basement, steel frame office 
building at 731 W . 6th S t . , L o s Angeles, for Haro ld G . Ferguson Corp. 
$1,500,000. 9-20 

P A C I F I C G R O V E . C A L I F . — P l a n s by Swartz & R y l a n d , Archi tects , 
B r i x B d g . , Fresno, for a 2-story bank and office building at Pac i f i c 
Grove, Monterey County, for the F i r s t National Bank of Sa l inas ; 
$75,000. 9-25 

S A N J O S E . C A L I F . — P l a n s by W m . H . Weeks, Archi tect . Hun te r -Du l in 
Bdg . , San Francisco, for ' A ' hotel on Santa C la ra and Notre Dame 
for San Jose Hotel C o . ; $500,000. 9-25 

B I D S B E I N G R E C E I V E D 
A L A M E D A , C A L I F . — B i d s to 8 p.m., Oct . 15. by C i ty Clerk for public 

bathhouse at foot of Washington P a r k . C . Werner, S. F . , is Archi tect . 
$20,000. 9-20 

M O D E S T O . C A L I F . — B i d s to 10:30 a.m., Oct . 15, by County for ward 
building and power house at County Hospital . R . G . deLappe, 1710 
F r a n k l i n St . , Oakland, is Archi tec t . 9-26 

S A N F R A N C I S C O . C A L I F . — B i d s to 2:30 p.m., Oc t . 16, by Board of 
Publ ic W o r k s , C i ty H a l l , San Francisco, for addition to San Francisco 
Junior H i g h School on Francisco and Stockton, steel and reinforced 
concrete; $145,000. 9-25 

T A L M A G E , C A L I F . — B i d s to 2 p.m., Oct . 15, by State Archi tect , Sacra­
mento, for brick and concrete main building and four dormitory build­
ings at Mendocino State Hospital covering area of 25,000 sq.ft . 9-20 

Y O U N T V I L L E . C A L I F . — B i d s to 2 p.m. Oct . 22. by Geo. B . McDouga l l , 
State Archi tect , Publ ic W o r k s B d g . , Sacramento, for construction 
of completion at Veterans ' Home employees cottages, at Yountv i l le , 
Napa County. T h e two buildings are to be 1-story frame structures 
with stucco exterior and tile roofs. 9-25 

B I D S R E C E I V E D 
P E S C A D E R O , C A L I F . — P . K . Jones, 527 Four th A v e . , San Francisco, 

$14,852, low for frame and stucco school for Pescadero School Dis ­
trict . 9-27 

T A L M A G E . C A L I F . — T h o l l a n d e r Construction Co. , 154 Leavenwor th St . , 
San Francisco, $8882, low for frame residence at Mendocino State 
Hospi tal . 9-25 

V A C A V I L L E . C A L I F . — A z e v e d o & Sacmento, 920 O St . , Sacramento, 
$38,635, low for general construction of high school building. 9-27 

C O N T R A C T S A W A R D E D 
B E N I C I A , C A L I F . — T o Standard Construction Co. , 185 Stevenson St . , 

San Francisco, for construction of a group of frame section buildings 
at Benic ia for the Southern Pac i f i c Co. , 65 Market S t . , San F r a n ­
cisco. 9-24 

L O S A N G E L E S , C A L I F . — T o P . J . W a l k e r Const. Co. , Garland Bdg . , 
L o s Angeles, at $1,000,000 for 13-story Class ' A ' Stock Exchange build­
ing on South Spr ing St . for the L o s Angeles Stock Exchange . S. E . 
Lunden , R o w a n B d g . , L o s Angeles, and J . & D . B . Parkinson, T i t l e 
Insurance Bdg . . L o s Angeles, are the Architects . 9-23 

O A K L A N D , C A L I F . — T o L a r s e n & L a r s e n , Russ B d g . , S. F . , at $35,000 
for steel, brick, and corrugated iron warehouse and office building to be 
located on T h i r d and Clay Sts . , for thm E . M . Jorgensen Co. 9-23 

S A C R A M E N T O . C A L I F . — T o M . R . Petersen, 4530 Pa rke r A v e . . Sacra­
mento, $7140 for Airpor t Hanga r for Ci ty . 9-28 

S A L I N A S , C A L I F . — T o Car l N . Swensen, 640 Stockton A v e . . San Jose, 
who bid $45,640 for construction of a 3-story frame and stucco apart­
ment building at Salinas for Freder ick H a r t 9-24 

S A N F R A N C I S C O , C A L I F . — A w a r d s as follows by C i ty for construction 
of v iewing stand at Balboa South Side H i g h Schoo l : General construc­
tion awarded to MacDonald & K a h n , F inanc ia l Center B d g . , San F ran ­
cisco, who bid $44,982: Plumbing awarded to A . Le t t i ch , 365 F e l l St . , 
San Francisco, who bid $4337. 9-21 

S A N R A F A E L . C A L I F . — T o Graubcrt Bros . , 4735 Brookdale, Oakland, 
$14,360 for general construction of school at San Ra fae l for San Rafael 
School Dis t r i c t . 9.30 

T A F T . C A L I F . — T o G . A . Graham & Son, Dinuba . $26,952 for concrete 
manual t raining school building for T a f t School Dis t r ic t . 9-26 

T A L M A G E , C A L I F . — A w a r d s as follows for reinforced concrete and brick 
veneer cottages at State Hospital , Talmage, Mendocino County, for 
State of C a l i f o r n i a : General Construction to J . S. Hannah , 268 Market 
St . , San Francisco, $99,900; Plumbing and Heat ing to Nott inKham 
Heat ing & Vent i la t ing Co. , 1528 Market St . , Oakland , $19,666; E l e c ­
tr ical Work to Collins E l ec t r i c Co. , Stockton, $2983. 9-28 



O C T O B E R 10, 1929 W E S T E R N C O N S T R U C T I O N N E W S 6 3 

«mnniiiniiiiiiii«ii!iimiiniiiimimiHnmiimiiminiiininmnramii]illllluimniiiiiii ii:iTiii)iiTiiti:iTiiiii(riiTT::iirirtiii:iiiitiitiiriiitritiii«i>«riiiiMii>iiiiiriiiT])tt:tTriiiiriir:iiiiTrTittrtrri»ii(iiit!tTiiiitiitlTinT: i ititit iirrn rrr: itiTTTtitii::t:MRT«nil>cniitf ruiiftiTmiTTTtiTTi r:TTiiTit)iriirriTiii!iiiirTiiriiir)>)ii(tT(riTiTiiitii>i!i:tiiiii>rnri-TiitiifirrrTiiiiit 

OPPORTUNITY PAGE 
R A T E S : Situations wanted. 5c per word. M I N I M U M C H A R G E , tl.OO; H E L P W A N T E D , no charge to 
Subscribers; O F F I C I A L B I D S , /5c per line; A L L O T H E R S , J2.00 per column inch or fraction thereof 

FOR SALE OR RENT 
Complete line of used and rebuilt construction 

machinery consisting of 
Power Shovels, Pavers, Mixers, Air Compressors, Tower Equipment, Pumps, 

Buckets, Graders, Pile Hammers, Hoists, Crushers, Rollers 
Eticry machine rebuilt in our own modern shop. A high-class service department maintained to service 

equipment Working on the job. We can turn your inactive equipment into cash. 

Telephone us for particulars. 

C O N T R A C T O R S M A C H I N E R Y E X C H A N G E 
1135 57th Avenue, South of East 14th St., Near K G O Broadcasting Station 

Phone FRuitvale 0715 : : : : O A K L A N D , C A L I F . 

F O R S A L E O R R E N T 
Barber-Greene Ditcher 

W. r i . C O W E M 
1114 Sutter Street, San Francisco 

Phone ORdway 0173 

G E R M A N B O S C H 
M A G N E T O E S — S P A R K P L U G S -

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

Transportat ion Instruments 
Corp . 

699 Van Ness Avenue, San Francisco 
Phone O R d w a y Mail O r d e r s 

4G33 Solicited 

F O R S A L E 
New and S e c o n d - H a n d Bo i l er s—Pipes 
and R a i l s — H o i s t i n g , Gas and S t e a m E n ­
gines—Steam and Centr i fuga l P u m p s 
and A l l K i n d s of Mach inery and E q u i p ­

ment, at the Right P r i c e . 
C O U T T S M A C H I N E R Y CO. 

1740 Folsom Street, San Francisco 
Phone M A r k e t 7431 

Magneto Repairs 
Parts for A l l Standard Elec t r ica l Un i t s . 
Magnetos. Starters, Generators, Igniters. 
Mail Orders Solicited. One-Day Repair 
Service. A l l W o r k Guaranteed. T w e n t y 

Years in Business. 

Auto Elec tr i c Supply Co. 
543 V a n N e s s A v e . S a n F r a n c i s c 

Phone UNderhiU 6626 

- C A T E R P 1 L L A R -
F c r S a l e - R e c o n d i t i o n e d 

1-60 C A T E R P I L L A R T R A C T O R 
1-30 C A T E R P I L L A R T R A C T O R 

West Coast Tractor Co. 
1175 HOWARD S T , SAN FRANCISCO 

Telephone MArket 8020 

F O R R E N T O R S A L E 
Portable A ir Compressors 

Concrete-Breakers 
W. H . C O W E N 

1114 Sutter Street Phono O R d w a y 0173 

F O R S A L E O R R E N T 

%-yard Revolving Steam 
Shovel—Steel Caterpillar 

W. H . C O W E N 
1114 Sutter Street Phone O R d w a y 0173 

RENT OR S A L E 

Air Compressors 
Paint Spray Units 

Climax Gas Engines 

Coast Machinery 
Corporation 

E d . C r o w l e y , President 
829 Folsom Street. San Francisco 
931-33 Santa' Fe Ave., Los Angeles 

U S E D E Q U I P M E N T 
For Sale and Rent 

AIR COMPRESSORS HOISTS 
(Portable and Stationary) (Gas, Electric and Steam) 

B U C K E T S LOCOMOTIVES 
(Clamshell and Orange-peel) (Gas, Electric and Steam) 

CRANES S H O V E L S 
(Locomotive and Caterpillar) (Steam and Gasoline) 

R A I L C O N C R E T E MIXERS PIPE 
MISCELLANEOUS EQUIPMENT 

C a r s , C a b l e w a y s , C r u s h e r s , D e r r i c k s , Drag l ine Machines , Dr i l l s , Dri l l S h a r p e n e r s , 
E n g i n e s , Pile H a m m e r s , P u m p s , Road Rol lers , 

T r u c k s , T r a c t o r s , E t c . , E t c . 

M A N U F A C T U R E R S O F 

H A C K L E Y - R U B O T T O M n M R E V E R S I B L E P L O W S 

P. B. H A C K L E Y EQUIPMENT COMPANY 
625 M A R K E T S T R E E T Phone s u t t e r 0978 SAN F R A N C I S C O 
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T H E BUYERS' GUIDE 
Refer to advertisements for addresses of companies listed. Advertisers index on page 7 0 

Air Compressors 
Bacon Co., Edward R . 
Gardner-Denver Co. 
Garfield & Co. 
Hackley Equipment Co., P. B . 
Harron , Rickard & McCone Co. 
Ingersoll-Rand Co. 
Jenison Machinery Co. 
Lei tch & Co. 
R i x Company, I n c . , The 
Schramm, Inc . 
Sul l ivan Machinery Co. 

Asphalt 
Gilmore O i l Co. 
Standard O i l Co. 
Union O i l Co. 

Asphalt, Emulsified 
American Bi tumuls Co. 

Asphalt Plants and Equipment 
Bacon Co., Edward R . 
Harron , Rickard & McCone Co. 
Jenison Machinery Co. 
L ink-Bel t Meese & Gottfried Co. 
Madsen I ron Works 
Peerless Mchy. & M f g . Co. 
Spears-Wclls Mchy. Co., Inc . 

Asphalt Paving 
Warren Bros . Roads Co. 

Back Fillers 
Bacon Co., Edward R . 
Bucyrus -Er ie Co. 
Caterpillar Trac tor Co. 
Cleveland Trac tor Co., The 
Garfield & Co. 
Harnischfegcr Sales Corp. 
Harron , Rickard & McCone Co. 
Industrial Brownhoist Corp. 
Jenison Machinery Co. 
Link-Bel t Meese & Gottfried Co. 
Northwest Engineering Co. 
Orton Crane & Shovel Co. 
Spears-Wells Machy. Co., Inc . 
Speeder Machinery Corp. 
Thcw Shovel Co., The 
Universa l Crane Co., The 

Bars, Steel 
Pac i f i c Coast Steel Co. 

Beams, Channels, and Angles 
Pacif ic Coast Steel Co. 

Bins. Storage and Hopper 
Bacon Co. , E d w a r d R . 
Butler B i n Co 
Harron , R icka rd & McCone Co. 
Jenison Machinery Co. 
L i n k - B e l t Meese & Gottfried Co. 
Madsen I ron W o r k s 

Blacksmithing—Drop 
Forgings 

Payne 's Bolt W o r k s 

Blasting Supplies 
Giant Powder Co. , Cons., The 
Hercules Powder Co. 

Boilers 
Harron . R icka rd & McCone Co. 
Indust r ia l Brownhoist Corp. 
Montague Pipe & Steel Co. 
Peerless Mchy . & M f g . Co. 
Water Works Supply Co. 

Bolts, Nuts and Rods 
Claussen & Co., C . G . 
K o r t i c k M f g . Co. 
Payne's Bolt W o r k s 

Bonds, Street and Road 
Improvement 

Ell io t t -Horne Co. , T h e 

Bonds, Surety-
American Surety Co. 
Globe Indemnity Co. 

Bridge Plates, Bronze 
Expansion 

Grcenberg's Sons, M . 
Western Iron Works , S. F . 

Buckets (Elevator and 
Conveyor) 

Bacon Co., E d w a r d R . 
Industr ial Brownhoist Corp. 
Jenison Machinery Co. 
Lakewood E n g r . Co. 
L i n k - B e l t Meese & Gottfried Co. 

Buckets, Dredging 
Harnischfeger Sales Corp. 
S l i ck , R . R . 

Buckets, Excavating 
Bacon Co. , E d w a r d R . 
B u c y r u s - E r i e Co. 
Garfield & Co. 
Harnischfeger Sales Corp. 
Har ron , R icka rd & McCone Co. 
Industr ial Brownhoist Corp. 
Jacobs Co. , M u r r y 
Jenison Machinery Co. 
Marion Steam Shovel Co. 
Orton Crane & Shovel Co. 
Owen Bucket Co. 
S l ick , R . R . 
Wi l l i ams Co. , G . H . 

Buckets, Rehandling 
Bacon Co., E d w a r d R . 
Garfield & Co . 
Har ron , R icka rd & McCone Co. 
Indust r ia l Brownhoist Corp. 
Jenison Machinery Co. 
Lakewood E n g r . Co. 
Orton Crane & Shovel Co. 
Owen Bucket Co. 
S l i ck . R . R . 
Wi l l i ams Co. , G . H . 

Cableways 
Bacon Co. , E d w a r d R . 
Jenison Machinery Co. 
Leschcn & Sons Rope Co. , A . 
Young Machy. Co. , A . L . 

Camp Supplies 
Thomson-Diggs Company 

Cars, Industrial 
Bacon Co., Edward R . 
Jenison Machinery Co . 
Lakewood E n g r . Co. 

Carts, Concrete 
Bacon Co. . E d w a r d ft, 
Har ron , R icka rd & McCone Co. 
Jenison Machinery Co. 
Lakewood E n g r . Co. 

Castings, Brass and Bronze 
Greenberg's Sons, M . 

Castings, Iron and Steel 
American Cast I ron Pipe Co. 
Industr ial Brownhoist Corp. 
L i n k - B e l t Meese & Gottfried Co. 
U . S. Cast I ron Pipe & F d y . Co. 

Castings. Street and Sewer 
United I ron W o r k s 
U . S. Cast I r o n Pipe & F d y . Co . 

Cement 
Portland Cement Association 

Cement Guns 
Cement G u n Const. Co. 

Chemicals 
Great Western Electro-Chemical 

Co . 

Chlorinators 
Wallace & Tiernan 
Water Works Supply Co. 

Chlorine 
Great Western Electro-Chemical 

Co . 

Chutes, Concrete 
Bacon Co. , E d w a r d R . 
Garfield & Co. 
Harron , Rickard & McCone Co . 
Jenison Machinery Co. 
Lakewood E n g r . Co. 

Clarifiers, Water 
Dorr Co. , T h e 
Wallace & Tiernan Co. 

Clay Products 
Gladding, McBean & Co. 
Pacific Clay Products Co. 

Concrete Buckets 
Harron , R i c k a r d & McCone Co. 
Jenison Machinery Co. 
Young Machy. Co. , A . L . 

Concrete Curing 
Concrete Cur ing Co . 

Concrete Forms 
Harron , R icka rd & McCone Co. 

Concrete Roads 
Portland Cement Association 

Conveyors, Portable 
H a r r o n , R icka rd & McCone Co. 
Jenison Machinery Co. 

Conveyors, Elevating and 
Conveying 

Bacon Co. , E d w a r d R . 
Bodinson M f g . Co. 
H a r r o n , Rickard & McCone Co. 
Jenison Machinery Co. 
L i n k - B e l t Meese & Gottfried Co. 

Cranes (Electric, Gasoline 
Locomotive) 

Bacon Co. , E d w a r d R . 
B u c y r u s - E r i e Co. 
Garfield & Co 
Hack ley Equipment Co. , P . B . 
Harnischfeger Sales Corp. 
Harron , R i c k a r d & McCone Co. 
Industr ial Brownhoist Corp. 
Jenison Machinery Co. 
L i n k - B e l t Meese & Gottfried Co. 
Marion Steam Shovel Co. 
Northwest Engineering Co. 
Ohio Power Shovel Co., T h e 
Orton Crane & Shovel Co. 
Osgood Co., The 
Speeder Machinery Corp. 
Thew Shovel Co., The 
Universa l Crane Co.. T h e 
Willamettc-Ersted Co. 

Cranes, Traveling 
Harnischfeger Sales Corp. 
Harron , R i c k a r d & McCone Co . 
Industr ial Brownhoist Corp. 
Jenison Machinery Co. 
T h c w Shovel Co.,"Thc 

Crushers 
Bacon Co. , E d w a r d R . 
Garfield & Co. 
Harron , R i c k a r d & McCone Co. 
Jenison Machinery Co. 
Smith Engineer ing W o r k s 
Y o u n g Machy . Co. , A . L . 

Culverts, Concrete 
Portland Cement Association 

Culverts, Metal 
California Corrugated Culvert Co. 
U . S. Cast I r o n Pipe & Fdy . Co. 
Western Pipe & Steel Co. 

Culverts, Part Circle 
California Corrugated Culvert Co. 
Western Pipe & Steel Co. 

Culverts, Vitrified 
Gladding. M c B e a n & Co. 
Pacific Clay Products 

Curing—Concrete 
Concrete Cur ing Co. 

Dams 
Ambursen Dam Co., I n c . 

Derricks 
Bacon Co. , E d w a r d R . 
Clyde I r o n W o r k s Sales Co. 
Garfield & Co. 
Har ron . R i c k a r d & McCone Co. 
Industr ial Brownhoist Corp. 
Ji-nison Machinery Co. 
Y o u n g Machy. Co. , A . L . 

Ditch Machinery 
Bacon Co. , E d w a r d R . 
B u c y r u s - E r i e Co. 
Cleveland Trencher Co . 
Garfield & Co. 
Harnischfeger Sales Corp. 
Harron , R i c k a r d & McCone Co. 
Industr ial Brownhoist Corp. 
Jenison Machinery Co. 
L i n k - B e l t Meese & Gottfried Co. 
Marion Steam Shovel Co. 
Xorthwest Engineer ing Co. 
Ohio Power Shovel Co., T h e 

Orton Crane & Shovel Co. 
Osgood Co., T h e 
Thew Shovel Co. , T h e 

Draglines 
Bacon Co., E d w a r d R . 
B u c y r u s - E r i e Co. 
Garfield & Co. 
Harnischfeger Sales Corp. 
Harron , R i c k a r d & McCone Co. 
Industr ial Brownhoist Corp. 
Jenison Machinery Co. 
L i n k - B e l t Meese & Gottfried Co. 
Marion'Steam Shovel Co. 
Northwest Engineer ing Co . 
Ohio Power Shovel Co. 
Osgood Co., T h e 
Sauerman Bros. , I nc . 
Spears-Wclls Machy. Co . 
Speeder Machinery Corp. 
Thew Shovel Co.. The 
Universa l Crane Co. , T h e 
Young Machy. Co. , A . L . 

Drain Tile 
Gladding. McBean & Co. 

Drills, Rock 
Bacon Co. , E d w a r d R . 
Gardner Denver Co. 
Har ron . R i c k a r d & McCone Co . 
Tngersoll-Rand Co. 
R i x Company, I n c . , T h e 
Sull ivan Machinery Co. 

Dump Cars 
Bacon Co.. E d w a r d R . 
Jenison Machinery Co. 
United Commercial Co. 

Dump Wagons 
L e Tourneau M f g . Co. 

Engineers 
Ambursen D a m Co. . I n c . 
Burns-McDonnel l -Smi th E n g r . 

Co. 
Hunt , R . W . , Co . 

Engineering Instruments 
American Paul in System, I n c . , 

T h e 

Engines, Gasoline and Steam 
Bacon Co., E d w a r d R . 
Continental Motors Corp. 
Clyde I r o n W o r k s Sales Co . 
Harron , R i c k a r d & McCone Co. 
Hercules Motors Corp. 
Tngersoll-Rand Co. 
Jenison Machinery Co. 

Excavating Machinery 
Bacon Co», E d w a r d R . 
Bodinson M f g . Co. 
B u c y r u s - E r i e Co. 
Caterpillar Trac tor Co. 
Cleveland T rac to r Co. , T h e 
Garfield & Co . 
Harnischfeger Sales Corp. 
Harron, R i c k a r d & McCone Co. 
Industr ial Brownhoist Corp. 
Jenison Machinery Co. 
L i n k - B e l t Meese & Gottfried Co. 
Marion Steam Shovel Co. 
Northwest Engineer ing Co. 
Ohio Power Shovel Co. 
Orton Crane & Shovel Co. 
Osgood Co., T h e 
Owen Bucket Co. 
Parsons Co. , T h e 
Sauerman Bros. , I n c . 
Speeder Machinery Corp., The 
Thew Shovel Co. . T h e 
Universa l Crane Co. , T h e 

(Continued on page 66) 
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O P P O R T U N I T Y P A G E 
AERIAL PHOTOGRAPHY 
Aero Surveys and Aero Photo Maps 
Most C o m p l e t e F i l e of A e r i a l B i r d ' s E y e s 

in N o r t h e r n and C e n t r a l C a l i f o r n i a 
G E O R G E E . R U S S E L L 

A e r o <jV9?Kt<. ' K 

P h o t o g r a p h i c ^ g j f c s p E ? S t p l i o n f 
S p e c i a l i s t •^fc-om-tf" g u t t e r 3049 

O F F I C I A L BIDS 
U N I T E D S T A T E S D E P A R T M E N T O F T H E 

I N T E R I O R 
N A T I O N A L P A R K S E R V I C E 

Surfacing 
San Francisco, Calif . , September 27, 1929 

Sealed bids, in single copy only suhject. to the 
conditions contained herein, wi l l be received dur­
ing February or March , 19.10. and then publicly 
Opened^ for rurnishing all labor and materials anil 
performing all work for surfacing project 3A, B , 
C . D , on the North R i m of the Grand Canyon 
National Park. 

The length of the project to be surfaced is 26 
miles and the principal items of work are ap­
proximately as follows : 

F ine grading subgrade and shoulders, 2f> mile?. 
Crushed rock surfacing, 42,000 cu.vd. 
Asphaltic oil . .130,000 gal. 
Time of performance and definite date of open-

inn bids wi l l be given in a later Invitation for 
Bids which wi l l be advertised on approximately 
February 1, 19.10. A s the country adjacent to 
the proposed work wil l soon be covered with 
snow, contractors who desire to furnish a bid 
this winter, arc urged to go over the work not 
later than October 20, 1929. Prospective bid­
ders may inspect the work and possible quarry 
sites by getting in touch with R . Th i r ion , As­
sistant Highway Engineer, Kaibab Forest, A r i ­
zona. Plans and specifications wi l l be ready for 
distribution February I , 19.10. 

Proposals wi l l be received from capable and 
responsible contractors who must submit with 
their request for Standard (Jovcrnment Form of 
Bid an attested statement, on forms to be sup­
plied by the Distr ict Engineer, of their financial 
resources and construction experience. Standard 
Government Form of B i d wi l l be supplied only 
to contractors showing sufficient experience and 
financial resources to properly construct the work 
contemplated. 

Where copies of plans and specifications are 
requested, a deposit of $10 wil l be required to 
insure their return. I f these arc not returned 
within 15 days after opening of bids the deposit 
will be forfeited to the (Jovcrnment. Checks 
should be certified and made payable to the Fed-
era! Reserve Bank of San Francisco. 

Guarantee wi l l be required with each bid as 
follows: I n Ihe amount of five ( 5 ) per cent of 
the bid. 

Performance bond wil l be required as fol lows: 
Tn the amount of one hundred (100) per cent of 
the total contract price. 

Liquidated damages for delay wi l l be the 
amount stated in the Special Provisions, for each 
calendar day of delay until the work is completed 
and accepted. 

Partial payments wi l l be made as the work pro­
gresses for work and material delivered, i f such 
work and material meet the approval of the Con­
tracting Officer. 

Art ic le on patents wi l l be made a part of the 
contract. 

Bids must lie submitted upon the Standard 
Government Form of B i d and the successful bid­
der wi l l be required to execute the Standard Gov­
ernment Form of Contract for Construction. 

The right is reserved, as the interest of the 
Government may require, to reject any and all 
bids, to waive any informality in bids received, 
and to accept or reject any items of any bid. 
unless such bid is qualified by specific limitatioi.. 
I t is expected that $280,000 wil l be made avail­
able for this work. A w a r d of contract will not 
be made unless and until the necessary funds 
therefor have been appropriated by Congress. 

Envelopes containing bids must be sealed, 
marked, and addressed as fo l lows: 
Bid for Road Surfac ing . Project 3 A , B , C , 

D , North R i m . Grand Canvon National Par!-. 
Arizona, 807 Sheldon Bldg . . 46! Market St . , 
San Francisco, California. 

C . H . S W E E T S E R . 
District Engineer, Bureau of Publ ic Roads. 

C O N T I N U E D 

RECONDITIONED EQUIPMENT 

FOR S A L E OR RENT 

Gasoline Shovels, Draglines, Clamshells, Cranes, 
Trenchers, Backfillers, Kohler Light Units 

All Sizes Dragline and Clamshell Buckets 

E X C A V A T I N G E Q U I P M E N T D E A L E R S , Inc. 
2657 Ninth Street. Berkeley 2248 E a s t 37th Street, L . A . 

THornwall 3367 LAfayette 1787 

T H I R T Y 75 H . P. H O L T T R A C T O R S 
Originally 

purchased by U.S. 
Government and 

were unused. 

$2500.00 E A C H , F . O. B. F A C T O R Y 
CLINTON B. ROHN 

Dealer in Used Contractor's Equipment 
2nd and O. Streets, Sacramento, Cal. 

Phone C A p i t o l 1993 

At lest than 
50% of original 

cost. 

R o s e n b e r g P o r t a b l e C a r U n l o a d e r a n d 

— T r u c k L o a d e r — 

The New " A l l Steel F u l l R e v o l v i n g " Model 
I t Minimizes—Time-Labor-Cost 

Dealers wanted in al l large cities. W r i t e for far ther detai ls . 
We also specialize on repairing and rebuilding of 
Bunkers , Hoppers, Grave l Washers, Chuting, Con­
veyors, Rollers, Mixers, Hoists, Shovels, Trac tors , 
Pavers, Crushers, Draglines, Elevators, Unloaders, 

and other Road and Construction Equipment. 
B L A C K S M I THING and W E L D I N G 

C R E A R & B A T E S 
57 Zoc Street, Between 3 r d and 4th, off B r a n n a n 

Phone K E a r n y 1885 San F r a n c i s c o , C a l . 

MAGNETO R E P A I R COMPANY 
H. G. M A K F L I M 

B O S C H 
Official 

E I S E M A N ^ S P L I T D O R F 
1480 Howard Street, San Franc isco :: M A r k e t 3848 

1291 Fallon Street. Oakland :: G L e n c o u r t 1734 

H E L P W A N T E D 
A s listed by the Engineering Societies' Employ­

ment Service. 57 Post Street. San Francisco. 
Applicants w i l l please apply direct to them. 

T O P O G R A P H I C A L D R A F T S M E N , net over 
35, Only single men. Must lie experienced in 
general and traverse survey, good lettcrcrs, and 
able to transcribe field notes and make their own 
calculations in the co-ordinate system. Sleeping 
quarters furnished by company. Apply by letter 
enclosing a recent photograph with sample of 
lettering and draft ing on tracing cloth or a blue­
print of the same. Salary to start. $150-200 a 
month. Locat ion, Central Amer ica . X-9407 . 

S T R U C T U R A L ^ S T E E L D E T A I L E R . ex­
perienced on this class of work, for fabricating 
shop. Salary $50 week. Apply by letter. L o c a ­
tion. Northwest. R-2756-S. 

E N G I N E E R , 2C-.15 years, preferably technical 
graduate, wi th experience in design and con­
struction, for refinery work. Would probably 
start as designer with the expectation of de­
veloping into refinery engineer. Salary about 
S200 month to start. Apply by letter. Loca­
tion. Cal i fornia . R-2759-S. 

For Rent or Will 
Contract 

1 ' 4 - c u . y d . G a s S h o v e l . C r a n e . 
D r a g l i n e or C l a m s h e l l 

E . S M A R I O 
836 Bayshore Blvd., San Francisco 

P h o n e D E I a w a r e 3778 
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T H E B U Y E R S ' GUIDE-Conrinued from Page 64 

Expansion. Joints 
Industrial & Municipal Supply Co. 
U . S. Cast Iron Pipe & Fdy. Co. 
Water Works Supply Co. 

Explosives 
Giant Powder Co., Cons., The 
Hercules Powder Co. 

Equipment—Rental 
Atkinson Construction Co. 
Contractors Mchy. Exchange 
Hacklcy Equipment Co., P. B. 
Stamford Equipment Co. 

Filters 
Water Works Supply Co. 

Fire Hydrants 
Greenberg's Sons, M . 
Industrial & Municipal Supply Co. 
Renssselacr Valve Co. 
United Iron Works 
Water Works Supply Co. 

Floating Roofs 
Chicago Bridge & Iron Works 

Floors, Mastic 
Wailea Dove-Hermiston Corp. 

Flumes, Concrete 
Portland Cement Association 

Flumes, Metal 
California Corrugated Culvert Co. 
Montague Pipe & Steel Co. 

Forms, Steel 
Harron, Rickard & McCone Co. 
Jenison Machinery Co. 
Lakcwood Engr. Co. 

Freight, Water 
American-Hawaiian Steamship Co. 

Frogs and Switches 
Bacon Co., Edward R. 
United Commercial Co. 

Qas Holders 
Chicago Bridge & Iron Works 
Western Pipe & Steel Co. 

Gates, Cast-Iron 
California Corrugated Culvert Co. 

Gates, Radial 
California Corrugated Culvert Co. 

Gates, Sheet Metal 
California Corrugated Culvert Co. 

Governors, Steam Engine 
Gardner-Denver Co. 
Young Machy. Co., A . L . 

Governors, Turbine 
Pclton Water Wheel Co., The 

Gravel Plant Equipment 
Bacon Co., Edward R. 
Bodinson Mfg. Co. 
Bucyrus-Erie Co. 
Harron, Rickard & McCone Co. 
Jenison Machinery Co. 
Link-Belt Meese & Gottfried Co. 
Smith Engineering Works 
Young Mach. Co., A . L . 

Gunite Lining 
Cement Gun Const. Co. 

Hammers, Steam Pile 
Bacon Co.. Edward R . 
Harron. Rickard & McCone Co. 
Industrial Brownhoist Corp. 

hardware, Shelf and Heavy 
Thomson-Diggs Company 

Hoists, Hand and Power 
Bacon Co., Edward R. 
Clyde Iron Works Sales Co. 
Gardner-Denver Co. 
Garfield & Co. 
Harnischfeger Sales Corp. 
Harron, Rickard & McCone Co. 
Industrial Brownhoist Corp. 
Ingcrsoll-Rand Co. 
Jaeger Machine Works, The 
Jenison Machinery Co. 
Link-Belt Meese & Gottfried Co. 
Sullivan Machinery Co. 
Willamctte-Ersted Co. 
Young Machy. Co., A . L . 

Hoppers, Steel 
Bacon Co., Edward R. 
Harron, Rickard & McCone Co. 
Jenison Machinery Co. 
Lakcwood Engr. Co. 
Link-Bolt Meese & Gottfried Co. 
Madsen Iron Works 

Hose (Steam, Air and Water) 
Gardner-Denver Co. 
Ingcrsoll-Rand Co. 
Leitch & Co. 
Rix Company, Inc . , The 

Hydro-Tite 
Industrial & Municipal Supply Co. 

Jacks, Lifting 
Jenison Machinery Co. 

Kettles, Tar and Asphalt 
Bacon Co., Edward R. 
Harron, Rickard & McCone Co. 
Littleford Bros. Co. 
Montague Pipe & Steel Co. 
Peerless Mchy. & Mfg. Co. 
Spears-Wells Machy. Co. 
Young Machy. Co., A . L . 

Leadite 
Water Works Supply Co. 

Lighting Standards 
United Iron Works 

Loaders, Power, Truck and 
Wagon 

Industrial Brownhoist Corp. 
Jaeger Machine Works, T h e 
Jenison Machinery Co. 
Link-Belt Meese & Gottfried Co. 
Spears-Vv ells Machy. Co. 
Young Machy. Co., A. L . 

Locomotives (Electric, Gas 
and Steam) 

Bacon Co.. Edward R. 
Brookville Locomotive Co. 
Garfield & Co. 
Hackley Equipment Co., P. B. 
Harron, Rickard & McCone Co. 
Jenison Machinery Co. 
Plymouth Locomotive Works 
United Commercial Co. 

Meters, Venturi 
Water Works Supply Co. 

Meters, Water 
Industrial & Municipal Supply Co. 
Neptune Meter Co. 

Mixers, Chemical 
Dorr Co., The 

Mixers, Concrete 
Bacon Co.. Edward R. 
Chain Belt Co. 
Foote Company, Inc. 
Garfield & Co. 
Harron. Rickard & McCone Co. 
Jaeger Machine Works, The 
Jenison Machinery Co. 
Lakcwood Engr. Co. 
Young Machy. Co., A . L . 

Mixers, Plaster 
Chain Belt Co. 
Harron. Rickard & McCone Co. 
Jaeger Machine Works, The 
Jenison Machinery Co. 
Young Machy. Co.. A . L . 

Motors, Gasoline 
Continental Motors Corp. 
Hercules Motors Corp. 
Harron, Rickard & McCone Co. 
Jenison Machinery Co. 

Paints, Acid Resisting 
General Paint Corp. 
McEvcrlast , Inc . 
Wailes Dove-Hermiston Corp. 

Paints, Metal Protective 
General Paint Corp. 
McEvcrlast . Inc . 
Wailes Dove-Hermiston Corp. 

Paints, Technical 
American Bitumuls Co. 
General Paint Corp. 
McEvcrlast , Inc . 
Wailes Dove-Hermiston Corp. 

Paints, Waterproofing 
General Paint Corp. 
McEvcrlast , Inc . 
Wailes Dove-Hermiston Corp. 

Pavers, Concrete 
Chain Belt Co. 
Foote Company, Inc. 
Harron, Rickard & McCone Co. 
Koehring Company 
Smith Co., T . L . 

Paving Breakers 
Gardner-Denver Co. 
Harron, Rickard & McCone Co. 
Ingersoll-Rand Co. 
Leitch & Co. 
Rix Company, Inc . , The 
Sullivan Machinery Co. 

Paving, Contractor 
Warren Bros. Roads Co. 

Paving Plants 
Bacon Co., Edward R. 
Jaeger Machine Works, The 
Jenison Machinery Co. 
Madsen Iron Works 

Paving Tools 
Bacon Co., Edward R. 
Harron, Rickard & McCone Co. 
Littleford Bros. Co. 

Penstocks 
Chicago Bridge & Iron Works 
Lacy Manufacturing Co. 
Pittsburgh-Des Moines Steel Co. 
Water Works Supply Co. 
Western Pipe & Steel Co. 

Pile Drivers 
Bacon Co., Edward R. 
Bucyrus-Erie Co. 
Harnischfeger Sales Corp. 
Harron. Rickard & McCone Co. 
Industrial Brownhoist Corp. 
Ingersoll-Rand Co. 
Jenison Machinery Co. 
Northwest Engineering Co. 
Orton Crane & Shovel Co. 
Thew Shovel Co., The 

Piles, Concrete 
Raymond Concrete Pile Co. 

Pipe, Cast-Iron 
American Cast Iron Pipe Co. 
Claussen & Co., C . G . 
Industrial & Municipal Supply Co. 
Pacific States Cast Iron Pipe Co. 
U . S. Cast Iron Pipe & Fdy. Co. 
Water Works Supply Co. 

Pipe, Cement Lined 
American Cast Iron Pipe Co. 
U . S. Cast Iron Pipe & Fdy. Co. 

Pipe Clamps and Hangers 
Kortick Mfg. Co. 

Pipe Coatings 
McEvcrlast, Inc. 
Wailes Dove-Hermiston Corp. 

Pipe, Concrete 
Lock Joint Pipe Co. 
Portland Cement Association 

Pipe, Culvert 
California Corrugated Culvert Co. 
Gladding. McBean & Co. 
Pacific Clay Products 
Western Pipe & Steel Company 

Pipe Fittings 
American Cast Iron Pipe Co. 
Claussen & Co.. C . G. 
Industrial & Municipal Supply Co. 
Pacific Pipe Co. 
Pacific States Cast Iron Pipe Co. 
U . S. Cast Iron Pipe & Fdy. Co. 
Weissbaum & Co., G. 

Pipe Line Machinery 
Bacon Co., Edward R. 
Harnischfeger Sales Corp. 
Harron, Rickard & McCone Co. 
Jenison Machinery Co. 

Pipe, Lock-Bar 
Western Pipe & Steel Co. 

Pipe, Preservative 
Columbia Wood & Metal Preser­

vative Co. 

Pipe, Pressure Line 
Lacy Manufacturing Co. 
Lock Joint Pipe Co. 
Western Pipe & Steel Company 

Pipe, Riveted Steel 
Lacy Mfg. Co. 
Montague Pipe & Steel Co. 
Pittsburgh-Des Moines Steel Co. 
Western Pipe & Steel Co. 

Pipe, Sewer 
Gladding. McBean & Co. 
Pacific Clay Products 

Pipe, Standard 
Claussen & Co., C . G. 
Pacific Pipe Co. 
Weissbaum & Co., G. 

Pipe, Vitrified 
Gladding. McBean & Co. 
Pacific Clay Products 

Pipe, Welded Steel 
California Corrugated Culvert Co. 
I-acy Manufacturing Co. 
Montague Pipe & Steel Co. 
Steel Tank & Pipe Co. 
Western Pipe & Steel Co. 

Plows, Road 
Bacon Co., Edward R. 
Galion Iron Works & Mfg. Co. 
Hackley Equipment Co., P. B. 
Jenison Machinery Co. 
Spears-Wells Machy. Co. 

Pneumatic Tools 
Gardner-Denver Co. 
Ingersoll-Rand Co. 
Leitch & Co. 

Powder 
Giant Powder Co.. Cons., the 
Hercules Powder Co. 

Power Units 
Continental Motors Corp. 
Harron, Rickard & McCone Co. 
Hercules Motors Corp. 
Jenison Machinery Co. 

Preservative—Wood, 
Metal, etc. 

Columbia Wood & Metal Preser­
vative Co. 

Pumps, Centrifugal 
Byron Jackson Pump Mfg. Co. 
Industrial & Municipal Supply Co. 
Ingersoll-Rand Co. 
Jaeger Machine Works, The 
Pacific Pumping Co. 
Pelton Water Wheel Co., The 
Rix Company, Inc. , The 
United Iron Works 
Woodin & Little 

Pumps, Deep Well 
American Well Works, The 
Byron Jackson Pump Mfg. Co. 
Industrial & Municipal Supply Co. 
Jenison Machinery Co. 
Pacific Pumping Co. 
Pehon Water Wheel Co.. The 
Woodin & Little 

(Continued on page 68) 
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O F F I C I A L B I D S 
N O T I C E T O C O N T R A C T O R S 

Valves, Fittings, Pipe, Steel, Etc. 
Sealed proposals wi l l be received at the office 

of the E a s t B a y Municipal U t i l i t y Dis t r ic t , 512 
Sixteenth Street, Oakland, Cal ifornia , until 5:30 
p.m., F r iday , October 18, 1929, and wil l at that 
hour be opened, for furnishing 32 Gate Valves 
and Sluice Gates of sizes f rom 6-in. to 30-in. 
inclusive, 35 tons of standard cast iron fittings, 
7,680 feet of 2>/i-'m. wrought iron piping, struc­
tural steel operating tables and other items, for 
the enlargement of the San Pablo Fi l ter P lant . 

Specifications may be obtained upon applica­
tion to the office of the Dis t r ic t . 

J O H N H . K I M B A L L , Secretary. 
Oakland, Cal ifornia , September 26, 1929. 

U N I T E D S T A T E S D E P A R T M E N T O F T H E 
I N T E R I O R 

N A T I O N A L P A R K S E R V I C E 

Grading 
San Francisco, Calif . , September 27, 1929 

Scaled bids, in single copy only subject to the 
conditions contained herein, w i l l be received dur­
ing February or March , 1930, and then publicly 
opened, for furnishing a l l labor and materials and 
performing all work for grading from the North 
P a r k Entrance to Ful le r Canyon, Route No. 4, 
Grand Canyon National P a r k Highway System, 
located on the North R i m of the Grand Canyon 
National Park , Ar izona. 

T h e length of the project to be constructed is 
9.8 miles and the principal items of work arc ap­
proximately as fo l lows: 

Clearing, 18 acres. 
Excava t ion unclassified, 85,000 cu.yd. 
Excava t ion for structures, 600 cu.yd. 
Borrow, 3000 cu.yd. 
Overhaul , 18,000 sta.yd. 
D r y rubble masonry. 150 cu.yd. 
C . M . P . (haul and place) , 2900 l in.f t . 
T ime of performance and definite date of open­

ing of bids wi l l lie given on a later Invitation for 
Bids , which wi l l be advertised on approximately 
February 1, 1930. A s the country adjacent to 
the proposed construction wi l l soon be covered 
with snow, contractors who desire to furnish a 
bid this winter arc urged to go over the work 
not later than October 20, 1929. Prospective 
bidders may inspect the line as staked and re­
view the rough draft of the plans by getting in 
touch with R . Th i r ion . Assistant Highway E n g i ­
neer, Kaibab Forest , Ar izona. Plans and speci­
fications wi l l be ready for distribution on Febru­
ary 1, 1930. 

Proposals wi l l be received from capable and 
responsible contractors who must submit wi th 
their request for Standard Government Form of 
B i d an attested statement on forms to be sup­
plied by the Dis t r ic t Engineer, of their financial 
resources and construction experience. Standard 
Government F o r m of B i d wi l l be supplied only 
to contractors showing sufficient experience and 
financial resources to properly construct the work 
contemplated._ 

Where copies of plans and specifications are 
requested, a deposit of $10 wi l l be required to 
insure their return. I f these are not returned 
within 15 days after opening of bids the deposit 
wi l l be forfeited to the Government. Checks 
should be certified and made payable to the Fed­
eral Reserve Bank of San Francisco . 

Guarantee wi l l be required with each bid as 
fol lows: I n the amount of five ( 5 ) per cent of 
the bid. 

Performance bond wil l be required as fo l lows: 
I n the amount of one hundred (100) per cent of 
the total contract price. 

Liquidated damages for delay wil l be the 
amount stated in the Special Provisions for each 
calendar day of delay until the work is completed 
and accepted. 

Par t ia l payments w i l l be made as the work pro­
gresses for work and material delivered, if such 
work and material meet the approval of the Con­
tracting Officer. 

Ar t ic le on patents wi l l be made a part of the 
contract. 

Bids must be submitted upon the Standard 
Government F o r m of B i d and the successful bid­
der wi l l be required to execute the Standard Gov­
ernment F o r m of Contract for Construction. 

T h e right Is reserved, as the interest of the 
Government may require, to reject any and a l l 
bids, to waive any informality in bids received, 
and to accept or reject any items of any bid. 
unless such bid is qualified by specific limitation. 
I t is expected that $120,000 wi l l be made avai l-

O F F I C I A L B I D S 
able for doing this work. A w a r d of contract wi l l 
not be made unless and until the necessary funds 
therefor have been appropriated by Congress. 

Envelopes containing bids must be sealed, 
marked, and addressed as fo l lows: 
B i d tor Road Construction. North P a r k E n ­

trance-Fuller Canyon, Route No. 4, Grand 
Canyon National Pa rk , Arizona, 807 Sheldon 
B l d g . , 461 Market St . , San Francisco, C a l i ­
fornia. 

C . H . S W E E T S E R , 
Dis t r ic t Engineer, Bureau of Publ ic Roads. 

U N I T E D S T A T E S D E P A R T M E N T O F T H E 
I N T E R I O R 

N A T I O N A L P A R K S K R V I C E 

Grading 
San Francisco . Calif . , September 27, 1929 

Sealed bids, in single copy only subject to the 
conditions contained herein, wi l l be received dur­
ing March or A p r i l , 1930, and then publicly 
opened, for furnishing all labor and materials and 
performing a l l work for grading project I D on 
the Northwest portion of the Loop Route. Route 
No. 1, Lassen Volcanic National Pa rk , California. 

The length of the project to be graded is 8 
miles and the principal items of work arc ap­
proximately as follows^ 

Clearing, 40 acres. 
Excava t ion unclassified, 110,000 cu.yd. 
Class B concrete. 120 cu.yd. 
Reinforcing steel, 10,000 lb. 
T i m e of performance and definite date of open­

ing of bids wi l l be given in a later Invi tat ion for 
Bids which wi l l be advertised on approximately 
March 1, 1930. A s the country adjacent to the 
proposed construction wil l soon be covered with 
sr.ow, contractors who desire to furnish a bid 
this winter are urged to go over the work not 
later than October 15, 1929. Prospective bidders 
may inspect the line as staked and review the 
rough draft of the plans by getting in touch with 
J . L . Mathias, Associate Highway Engineer, 
Mineral , Cal i fornia . Plans and specifications wi l l 
be ready for distribution on March 1, 1930. 

Proposals wi l l be received from capable and 
responsible contractors who must submit wi th 
their request for Standard Government F o r m of 
B i l l an attested statement, on forms to be sup­
plied by the Dis t r ic t Engineer, of their financial 
resources and construction experience. Standard 
Government Form of B i d wil l be supplied only 
to contractors showing sufficient experience and 
financial resources to properly construct the work 
contemplated. 

Where copies of plans and specifications are 
requested, a deposit of $10 wil l be required to 
insure their return. I f these are not returned 
within 15 days after opening of bids the deposit 
w i l l be forfeited to the Government. Checks 
should be certified and made payable to the Fed­
eral Reserve B a n k of San Francisco. 

Guarantee wi l l be required with each bid as 
fo l lows : I n the amount of five ( 5 ) per cent of 
the bid. 

Performance bond wi l l be required as follows : 
I n the amount of one hundred (100) per cent of 
the total contract price. 

Liquidated damages for delay wi l l he the 
amount stated in the Special Provisions for each 
calendar day of delay until the work is completed 
and accepted. 

Par t ia l payments wi l l be made as the work pro­
gresses for work and material delivered, if such 
work and material meet the approval of the Con­
tracting Officer. 

Ar t i c l e on patents wi l l be made a part of the 
contract. 

B ids must be submitted upon the Standard 
Government F o r m of B i d and the successful bid­
der wi l l be required to execute the Standard Gov­
ernment F o r m of Contract for Construction. 

T h e right is reserved, as the interest of the 
Government may require, to reject any and all 
bids, to waive any informality in bids received, 
and to accept or reject any items of any bid, 
unless such bid is qualified by specific limitation. 
I t is expected that $140,000 wil l be made avai l­
able for doing this work. Award of contract wi l l 
not be made unless and until the necessary funds 
therefor have been appropriated by Congress. 

Envelopes containing bids must be scaled, 
marked, and addressed as fo l lows: 
B i d for Road Construction. Project I D , Loop 

Route, Lassen Volcanic National Pa rk , 807 
Sheldon Bldg . , 461 Market St . , San Francisco, 
Cal i fornia . 

C . H . S W E E T S E R , 
Dis t r ic t Engineer, Bureau of Publ ic Roads. 

U N I T E D S T A T E S D E P A R T M E N T O F T H E 
I N T E R I O R 

N A T I O N A L P A R K S E R V I C E 
Surfacing 

San Francisco, Calif . , September 27, 1929 
Sealed bids, in single copy only subject to the 

conditions contained herein, wi l l be received dur­
ing February and March , 1930, and then publicly 
opened, for furnishing a l l labor and materials and 
performing a l l work for surfacing projects 1C3 
and 1C4 and portion of projects 1C2 and 1C1 on 
Route No. 1, Loop Route, Lassen Volcanic Na ­
tional Park Highway System. 

T h e length of the project to be surfaced is 7.9 
miles and the principal items of work are ap­
proximately as fo l lows: 

F ine grading subgradc and shoulders, 7.5 miles. 
Crushed rock surfacing, 15,000 cu.yd. 
Supplemental crushed rock, 1750 cu.yd. 
Watering, 900 M gal. 
T i m e of performance and definite date of open­

ing bids wi l l be given on a later Invi ta t ion for 
Bids which wi l l be advertised on approximately 
February 15, 1930. A s the country adjacent to 
the proposed work w i l l soon be covered with 
snow, contractors who desire to furnish a bid 
this winter are urged to go over the work not 
later than October 15, 1929. Possible quarry 
sites are found adjacent to Stas. 328 and 361 on 
Sec. C 3 , Sta . 607 on Sec. C4 and Sta . 467 on 
Sec. C 2 . Instruct ions as to which of these quar­
ries shall be used wil l be given in the plans and 
specifications which wi l l be ready for distribution 
on February 15, 1930. Prospective bidders may 
inspect the project by getting in touch with J . 
L . Mathias, Associate Highway Engineer, Min ­
eral, California. 

Proposals wi l l be received from capable and 
responsible contractors who must submit wi th 
their request for Standard Government F o r m of 
B i d an attested statement, on forms to be sup­
plied by the Distr ict Engineer, of their financial 
resources and construction experience. Standard 
Government Form of B i d wil l be supplied only 
t.j contractors showing sufficient experience and 
financial resources to properly construct the work 
contemplated. 

Where copies of plans and specifications are 
tequested, a deposit of $10 wi l l be required to 
insure their return. I f these are not returned 
within 15 days after opening of bids the deposit 
wi l l be forfeited to the Government. Checks 
should be certified and made payable to the Fed­
eral Reserve Bank of San Francisco. 

Guarantee wi l l be required with each bid as 
fo l lows : I n the amount of five ( 5 ) per cent of 
the bid. 

Performance bond wi l l be required as follows . 
I n the amount of one hundred (100) per cent of 
the total contract price. 

Liquidated damages for delay wi l l be the 
amount stated in the Special Provisions for each 
calendar day of delay until the work is completed 
and accepted. 

Par t ia l payments wi l l be made as the work pro­
gresses for work and material delivered, if such 
work and material meet the approval of the Con­
tracting Officer . 

Art ic le on patents wi l l be made a part of the 
contract. 

Bids must be submitted upon the Standard 
Government Form of B i d and the successful bid­
der wi l l be required to execute the Standard Gov­
ernment Form of Contract for Construction. 

The right is reserved, as the interest of the 
Government may require, to reject any and all 
bids, to waive any informality in bids received, 
and to accept or reject any items of any bid, 
unless such bid is qualified by specific limitation. 
I t is expected that $62,000 wi l l be made avai l­
able for doing this work. A w a r d of contract wi l l 
not be made unless and until the necessary funds 
therefor have been appropriated by Congress. 

Envelopes containing bids must be sealed, 
marked, and addressed as fo l lows: 
B i d for Road Surfacing. Projects 1C3, 1C4, 

Loop Route, Lassen Volcanic National Pa rk , 
807 Sheldon Bldg . , 461 Market St . , San F r a n ­
cisco, Cal i fornia . 

C . H . S W E E T S E R . 
Dis t r ic t Engineer, Bureau of Publ ic Roads. 

S I T U A T I O N S W A N T E D 
P O S I T I O N W A N T E D — Construction ac­

countant, bookkeeper, purchasing agent and gen­
eral office manager. Fifteen years ' experience; 
young m a n ; marr ied ; thoroughly experienced, 
payrolls, timekeeping, materials, warehouse, both 
field and general off ice; best local references 
character and ability. Reply B o x H . L . S . , West­
ern Construction News. 
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Pumps, Dredging and Sand 
Jenison Machinery Co. 
United I r o n Works 

Pumps, Hydraulic 
Jenison Machinery Co. 

Pumps, Power 
Gardner-Denver Co. 
Jaeger Machine Works , The 

Pumps, Rented 
Pacif ic Pumping Co. , I nc . 

Pumps, Road 
Bacon Co. , Edward R . 
Chain Bel t Co. 
Harron , Rickard & McCone Co. 
Jaeger Machine Works , The 
lenison Machinery Co. 
Woodin & Li t t le 

Pumps, Sewage 
American W e l l Works , The 
Dorr Co., T h e 
Fairbanks, Morse & Co. 
Industr ial & Municipal Supply Co. 

Pumps, Sewage Ejector 
Indust r ia l & Municipal Supply Co. 
United I ron Works 

Pumps, Sludge 
Dorr Co., The 

Pumps, Water Works 
Fairbanks, Morse & Co. 
Industrial & Municipal Supply Co. 
Jenison Machinery Co. 
Pelton Water Wheel Co., The 

Rails 
Bacon Co., E d w a r d R . 
Claussen & Co., C . G . 
United Commercial Co. 

Reinforcing Bars 
Pacific Coast Steel Co. 
Soule Steel Co. 

Reinforcing Wire Fabric 
SoulG Steel Co. 

Reservoirs, Steel 
Chicago Bridge & I ron Works 
Western Pipe & Steel Company 

Riveting Machines 
Ingersoll-Rand Co. 
R i x Company, I n c . , T h e 

Road Finishers 
Bacon Co., Edward R . 
French & Co.. A . W . 
Jenison Machinery Co. 
I-ikewood Engr . Co. 

Road Forms 
Bacon Co., E d w a r d R . 
Harron , Rickard & McCone Co. 
Jenison Machinery Co. 

I .a kc wood Engr . Co. 

Road Graders and Scrapers 
Bacon Co., Edward R . 
Brown-Bevis Company 
Caterpillar Trac tor Co. 

Gabon I ron Works & M f g . Co. 
Jenison Machinery Co. 
Spears-Wells Machinery Co. 
West Coast Trac tor Co. 
Young Machinery Co. ,A. L . 

Road Oil 
Gilmore O i l Co. 
Standard O i l Co. 
Union O i l Co. 

Road Oil, Emulsified 
American Bitumuls Co. 

Road Rollers 
Bacon Co.. Edward R . 
Brown-Bevis Co., The 
Galion Iron Works & M f g . C. 
Hackley Equipment Co.. P . B . 
Huber Manufactur ing Co. 
Jenison Machinery Co. 

Rules, Steel, Wood and 
Aluminum 

L u f k i n Rule Co., The 

Saws, Portable 
Harron , Rickard & McCone Co. 
Ingersoll-Rand Co. 
Jenison Machinery Co. 
Young Machinery Co., A . L . 

Scarifiers 
Bacon Co., Edward R . 
Jenison Machinery Co. 
Le Tourncau M f g . Co. 
Spears-Wclls Machinery Co. 

Scrapers (Dragline, Fresno, 
Wheeled) 

Bacon Co., Edward R . 
Gabon Iron Works & M f g . C . 
Harron , Rickard & McCone Co. 
Jenison Machinery Co. 
K i l l e f e r Manufacturing Co. 
L e Cla i r , S . D . 
Sauerman Bros. , I n c . 

Screens, Sand and Gravel 
Bacon Co., E d w a r d R . 
Bodinson Manufacturing Co. 
Harron, Rickard & McCone Co. 
Jenison Machinery Co. 
L ink -Be l t Meese & Gottfried Co. 
Smith Engineering Co. 
Young Machinery Co., A . L . 

Screens, Sewage 
Dorr Co., The 
Link-Bel t Meese & Gottfried Co. 

Screens, Vibrating 
Harron , Rickard & McCone Co. 
Link-Be l t Meese & Gottfried Co. 
Smith Engineering Co. 

Second-Hand Equipment 
Contractors Mchy. Exchange 
Excavat ing Equipment 

Dealers, I nc . 
Hackley Equipment Co., P . B . 
Harron, Rickard & McCone Co. 
Neel Co., J . S. 
Stamford Equipment Co. 

Sewage Disposal Apparatus 
Dorr Co. , The 
Industrial & Municipal Supply Co 
Link-Bel t Meese & Gottfried Co. 
Wallace & T ie rnan 
Water Works Supply Co. 

Sharpeners, Rock Drill Steel 
Gardner-Denver Co. 
Ingersoll-Rand Co. 

Shovels (Electric, Gasoline, 
Steam) 

Bacon Co., Edward R . 
Bucyrus -Er i e Co. 
Garfield & Co. 
Hackley Equipment Co., P . B . 
Harnischfeger Sales Corp. 
Harron , Rickard & McCone Co. 
Indust r ia l Brownhoist Corp. 
Jenison Machinery Co. 
L ink-Bel t Meese & Gottfried Co. 
Marion Steam Shovel Co. 
Northwest Engineering Co. 
Ohio Power Shovel Co. 
Orton Crane & Shovel Co. 
Osgood Co., The 
Peterson Co., 0 . R . 
Spears-Wclls Machinery Co. 
Speeder Machinery Corp., The 
Thew Shovel Co., T h e 
Young Machy. Co., A . L . 

Shovels, Hand 
Harron , Rickard & McCone Co. 
Jenison Machinery Co. 

Sluice Gates 
Cal i forn ia Corrugated Culvert Co 
Wate r W o r k s Supply Co. 

Spreaders, Gravel and Rock 
and Asphalt 

Bacon Co., Edward R . 
Gabon Iron Works & M f g . Co. 
Jenison Machinery Co. 

Standpipes 
Chicago Bridge & I ron Works 
Montague Pipe & Steel Co. 
Pittsburgh-Des Moines Steel Co. 
Western Pipe & Steel Co. 

Steel Bands 
Pacif ic Coast Steel Co. 

Steel, Drill 
Gardner-Denver Co. 
Ingersoll-Rand Co. 
Lei tch & Co. 
R i x Company, Inc . , The 

Steel Plates 
Pacif ic Coast Steel Co. 

Steel Plate Construction 
Chicago Bridge & I ron Works 
I-acy Manufactur ing Co. 
Montague Pipe & Steel Co. 
Pittsburgh-Des Moines Steel Co. 
Western Pipe & Steel Co. 

Steel, Structural 
Pacific Coast Steel Co. 
Western I r o n Works 
Western Pipe & Steel Co. 

Street and Road Improvement 
Bonds 

Ell io t t -Home Co., T h e 

Street Sweepers, Sprinklers, 
Flushers 

Jenison Machinery Co. 
Steel Joists 

Truscon Steel Co. 
Steel Windows 

Truscon Steel Co. 
Subgraders 

Bacon Co., E d w a r d R . 
B l a w - K n o x Co. 
Plarron, Rickard & McCone Co. 
Lakewood Engineering Co. 

Tanks, Air Compressor 
Ingersoll-Rand Co. 
Lacy Manufacturing Co. 
Peerless Mchy. & M f g . Co. 
R i x Company, Inc . , T h e 
Western Pipe & Steel Co. 

Tanks, Corrugated 
Cal i fo rn ia Corrugated Culvert Co. 
Western Pipe & Steel Co. 

Tanks, Elevated Steel 
Chicago Bridge & I ron Works 
I-acy Manufactur ing Co. 
Montague Pipe & Steel Co. 
Pittsburgh-Des Moines Steel Co. 
Western Pipe & Steel Co. 

Tanks, Oil Storage 
Chicago Bridge & Iron W o r k s 
Lacy Manufactur ing Co. 
Steel T a n k & Pipe Co. 
Western Pipe & Steel Co. 

Tapes, Measuring, Steel and 
Fabric 

L u f k i n Rule Co., The 

Testing. Laboratories 
Hunt, R . W . , Co. 

Tie Plates 
Pacif ic Coast Steel Co. 

Towers, Transmission 
Pacif ic Coast Steel Co. 
Water Works Supply Co. 

Tractors 
Allis-Chalmers Mfgs . Co. 

(Monarch Tractors Divis ion) 
Caterpil lar Trac tor Co. 
Cleveland Tractor Co. 
Peterson Co.. O. R . 
West Coast Trac tor Co. 

Tramways 
American Steel & W i r e Co. 
Bacon Co.. Edward R . 
Leschen & Sons Rope Co., A . 

Transmission Machinery, 
Power 

Bodinson M f g . Co. 
L ink -Be l t Meese & Gottfried Co. 
United I ron Works 

Transportation, Water 
American-Hawai ian Steamship Co. 

Trench Excavators 
Cleveland Trencher Co., The 
Garfield & Co. 
Harnischfeger Sales Corp. 
Harron , Rickard & McCone Co. 
Jenison Machinery Co. 
L ink-Bel t Meese & Gottfr ied Co. 
Thew Shovel Co., The 

Truck Cranes 
Harnischfeger Sales Corp. 
Harron , Rickard & McCone Co. 
Jenison Machinery Co. 
Universa l Crane Co., The 

Trucks 
Fageol Motors Co. 

Tunnel Shovels 
Bucyrus -E r i e Co. 
Jenison Machinery Co. 
Marion Steam Shovel Co. 

Turbines, Hydraulic 
Pelton Water Wheel Co., T h e 
Water Works Supply Co. 

Turntables 
Bacon Co., Edward R . 
Harron, Rickard & McCone Co. 
Jenison Machinery Co. 

Unloaders, Car and Wagon 
Bacon Co., Edward R . 
Jenison Machinery Co. 
L i n k - B e l t Meese & Gottfried Co. 

Valves 
Cal i forn ia Corrugated Culvert Co. 
Claussen & Co., C . G . 
Industr ial & Municipal Supply Co. 
Pacific Pipe Co. 
Water Works Supply Co. 

Valves, Gate 
Cal i fornia Corrugated Culver t Co. 
Claussen & Co., C . G . 
Pelton Water Wheel Co., T h e 
Water Works Supply Co. 

Valves, Hose Gate 
Greenberg's Sons, M . 
United I r o n Works 

Valves, Hydraulic 
Cal i fornia Corrugated Culvert Co. 
Pelton Water Wheel Co. 
Water Works Supply Co. 

Washers, Sand and Gravel 
Jenison Machinery Co. 
Smith Engineering Co. 

Water Purification 
Industr ial & Municipal Supply Co. 
Wallace & T ie rnan 
Water Works Supply Co. 

Water Supply Installations 
Indust r ia l & Municipal Supply Co. 
Wallace & T ie rnan 
Water Works Supply Co. 

Water Transportation 
American-Hawai ian Steamship Co. 

Water Wheels 
Pelton Water Wheel Co., The 
United I ron Works 
Water Works Supply Co. 

Water-Works Supplies 
American Cast I r o n Pipe Co. 
Industrial & Municipal Supply Co. 
Wallace & T i e r n a n 
Water Works Supply Co. 

Well Casing 
Montague Pipe & Steel Co. 

Wheelbarrows 
Harron , Rickard & McCone Co. 
Jenison Machinery Co. 

Wire Rope 
American Steel & W i r e Co. 
Edwards Co. , E . H . 
Jenison Machinery Co. 
Leschen & Sons Rope Co., A . 
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A. A. Brown 
Consulting Engineer 

M A T S O N B U I L D I N G 

2 1 5 M A R K E T S T R E E T , S A N FRANCISCO 

Abbot A. Hanks, Inc. 
Engineers and Chemists 

C O N S U L T I N G — T E S T I N G — I N S P E C T I N G 
C O N C R E T E — S T E E L — M A T E R I A L S 

624 SACRAMENTO S T R E E T 

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

Black & Veatch 
Consulting Engineers 

Sewerage, Sewage Disposal, Water Supply, 
Water Purif icat ion, Elec t r ic Lighting, 
Power Plants, Valuations, Special Investi­

gations and Reports. 
Los A N G E L E S , C A L I F . , 307 South Hill Street. 
N E W Y O R K C I T Y , 230 Park Avenue. K A N S A S 

C I T Y , M O . , Mutual Building. 

Brandt & Simmons 
Drafting Service 

Specializing in Illustrating Engineer­
ing Reports, Maps, Charts, Graphs, 

Color Work on Photostats 
485 C A L I F O R N I A S T R E E T 

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

Burns-McDonnell-Smith 
Engin ecring Co in patty 

C O N S U L T I N G 

E N G I N E E R S 

Water Supply, Waterworks, Sewerage and 
Sewage Disposal, Power Plants, Valuations 

and Rate Investigations of Municipal 
Util i t ies 

Los A N G E L E S : 
W E S T E R N P A C I F I C B U I L D I N G 

K A N S A S C I T Y , Mo.: 
I N T E R S T A T E B U I L D I N G 

A. J. Cleary 
Consulting Civil Engineer 
Water and Power Projects 

Valuations 
439 M I L L S B U I L D I N G , S A N FRANCISCO 

Phone DOuglas 0482 

H. W. Crozier 
Consulting Engineer 

Engineering Societies 
Employment Service 

For Employers of Chemists 
and Engineers 

57 POST S T R E E T , S A N FRANCISCO 

Phone S Utter 1084 

Hyde Forbes 
Engineering Geologist 

Geological investigations in rc-loundatioiis 
lor dams, buildings, and engineering struc­
tures; reservoir sites and tunneis :: Under-
giouud water investigations, water supply 

developments and drainage. 
HUMBOLDT B A N K B U I L D I N G 

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

Harold F . Gray 
Sanitary and Hydraulic Enginccr 

S E W A G E D I S P O S A L 
2 5 4 0 B E N V E N U E A V E N U E 

B E R K E L E Y , C A L I F . 

Robert W. Hunt Company 
2 5 1 Kearny Street, San Francisco 
Testing and Inspecting Engineers 

Bureau of Inspection, Tests 
and Consultation 

Los A N G E L E S S E A T T L E PORTLAND 
And all large manufacturing centers 

Clyde C. Kennedy 
Consulting Engineer 

Municipal Engineering and 
Puhlic Improvements 

5 4 3 C A L L B U I L D I N G 

SAN F R A N C I S C O 

Stephen E . Kieffer 

Consulting Hydraulic Engineer 

57 POST S T R E E T , S A N FRANCISCO 

Phone SUtter 2585 

J O S E P H A . K I T T S L E W I S H . T V H U M . 

Kilts & Tuthill 
Concrete Technologists 

M I L L S B U I L D I N G S A N FRANCISCO 

Phone KEarny 7892 

Charles H. Lee 
Consulting Sanilary 

—and— 
Hydraulic Engineer 

Leeds & Barnard 
Consulting Engineers 

I N V E S T I G A T I O N S , R E P O R T S , A P P R A I S A L S , D E S I C N 

A N D S U P E R V I S I O N OP C O N S T R U C T I O N 

C E N T R A L B U I L D I N G : : Los A N G E L E S 

Louis F . Leurey 

Consulting Electrical Engineer 

58 S U T T E R S T R E E T , S A N FRANCISCO 

Telephone SUtter6931 

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

J. B. Lippincott 
Consulting Engineer 

W A T E R S U P P L Y :: I R R I G A T I O N : : S E W A G E 
AND S E W A G E D I S P O S A L 

V A L U A T I O N A N D R A T E I M V E S T I G A T I O N S 
543 PETROLEUM S E C U R I T I E S B U I L D I N G 

L O S A N G E L E S 

Charles A. Ne*hall 
Member: American Institute Chemical E n ­

gineers; American Chemical Society, 
A . A . E . ; E t c . 

Consulting Chemist 

. . . Specialising in . . . 

Technical evidence in cases involving the 
selection and proper use of materials of con­
struction; concrete disintegration—cause and 
prevention; technical control systems for 

industrial processes. 

2705 S M I T H TOWER S E A T T L E , W N . 

Edward G. Sheibley 
Consulting Civil Engineer 

Engineering C<instruction :: Indus­
trial Development :: Safety 

and Sanitation 
593 M A R K E T S T R E E T , S A N FRANCISCO 

Christopher Henry Snyder 
Designing and I nnsulting Engineer 

STRUCTURAL 

251 K E A R N Y S T R E E T , S A N FRANCISCO 

Phone SUtler 4284 

58 S U T T E R S T R E E T , S A N FRANCISCO 

Cable: C R O Z I E N G R , SAN F R A N C I S C O 
58 S U T T E R S T R E E T , S A N F R A N C I 

Phone KEarny 5670 

Are You Represented in This Directory.' 

The proper medium to cover the Far West 
Write or Phone 

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

for Further Information 

Waddell & Hardesty 
Consulting Engineers 

Steel and Reinforced Concrete Structures. 
Vert ical L i f t and Bascule Bridges, Difficult 
Foundations, Reports, Checking of Designs, 

Advisory Services, and Appraisals 

150 BROADWAY : : N E W Y O R K 

A E R I A L MAPPING 
for Engineers by an Engineer 

George S. Young 
A E R I A L M A P P I N G G E O L O G I C A L 

M A P P I N G 
579 T W E N T Y - F I F T H S T R E E T , O A K L A N D 

Phone OAkland 1471 
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PACIFIC COAST S T E E L COMPANY 
Manufacturers of Open Hearth Steel Products 

PROMPT AND COURTEOUS SERVICE 

Forging Ingots 
and Billets 
Merchant 

and 
Reinforcing 

Bars 
Structural 
Shapes and 

Universal 
Mill Plates 

TrackBolts, 
Spikes 

and 
Tie Plates 

Bolts, Nuts, 
Rivets and 
Specialties 

Transmission 
Towers 

and Structures 

BOTTOM POURING INTO MOLDS 

WORKS: 

SAN FRANCISCO 
Hunter-Dulin Bldg. 

PORTLAND ~ SAN FRANCISCO ~ SEATTLE 
Sales Offices: 

SEATTLE PORTLAND LOS ANGELES 
Alaska Building Failing Building A. G. Bartlett Building 

HAVE YOU INVESTIGATED 
Penetration and Skin Patching 
by the Hand Spray Method? 

PE N E T R A T I O N and skin patching can be done 
much faster and far better by the Hand Spray 

Method than with pouring pots and buckets. When 
the Hand Spray Attachment is used, asphalt is ap­
plied under -pressure and it penetrates to the bottom 
of the patch. In other words, you apply hot mate­
rial to the patch just as a large pressure distributor 
applies a new surface to a highway. Write to the 
Littleford distributor in your territory for a com­
plete description. 

No. 78-OB, 300-gallon oil-burning Trail-O-Hcater equipped 
with the Littleford Hand Spray Attachment. This outfit If 
ideal for highway maintenance over a wide area. It ts 

built for high-speed trailing. 

L I T T L E F O R D BROS. 
Cincinnati, Ohio 

WF.STFRX DISTRIBUTORS: 

T H E BROWN-BEVIS CO., INC. 
Los Angeles, Calif. 

ARIZONA TRACTOR & EQUIPMENT CO. 
Phoenix, Aris. 

F E E N A C G H T Y MACHINERY CO. 
Portland, Ore. 

The Ohio Stale Department of Highways uses the Littleford 
Hand Spray for penetration patching and shoulder work. 
The Hand Spray can be attached to kettles of any sise or 
male. It is shown above on Littleford Kettle No. 84-W 

in service of Ohio State Highway Department. 
ROAD & S 

HARRON, RICHARD & M C C O N E CO. 
San Francisco, Calif. 

L U N D & Co. 
Salt Lake City, Utah 

WILSON MACHINERY CO. 
Denver, Colo. 

NANCE 
MENT 
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Balanced Angle Compressors help erect 
largest building in British Empire 
Contractor shorn how a Balanced Angle Compressor can reduce equip­
ment investment, and combine lowest cost air power, with portability 

A W A V to increase profits on 
large contract jobs—was pointed 

out in the erection of the new Eaton 
building in Toronto. 

Instead of backing up the riveting 
guns with several portable air com­
pressors—the contractors used one 
Balanced Angle Compressor, mounted 
on two 10x10 timbers. 

Obviously, the investment in com­
pressor equipment was substantially 
ess. But. in addition, the contractors 

secured the low-cost air power of 
Balanced Angle Compressors— 

without sacrificing the advan­
tages of p<inability. A few 

hours after the compressor reached 
the job it was running smoothly, with 
only a couple of timbers for founda­
tion. It was operated 24 hours daily, 
until completion of the work, without 
a moment's trouble. Since then the 
compressor has been used with the 
same simple skid foundation, on two 
other contracts. 

Smooth operation made possible by 
Balanced Angle design saves founda­
tion cost, power, and maintenance. 
Vet, it is only one reason why these 
compressors are saving money for 
leaders in every industry. 

Send for Catalog 83-J. 

T H E P I C T U R E S 
Oval : The Sullivan Compressor is being moved out of the shed 
after completion of work on the Eaton building. The timbers 
which have been its only foundation, are still attached. Above, 
left: O n completion of the job. the compressor was hoisted up 
one side of the building and let down the other side to a motor 

truck which hauled it to another job. 

Sullivan Machinery Company 
580 Market Street, San Francisco 

LOS ANGELES 
VANCOUVER 

SALT LAKE 
SEATTLE 

SPOKANE 
E L PASO 

Warrenite-Bitulithic Pavement 
= A 'WARRENted PRODUCT = 

It is made right and laid right. Warrenite 
will endure indefinitely. Our supervision 
insures quality and durability. 

Warrenite-Bitulithic is the best by every test. 

W A R R E N B R O T H E R S R O A D S COMPANY 
A National organization to build good roads 

EXECUTIVE OFFICE: BOSTON, MASS. 
( 2779 Poplar Street, Oakland. Calif. 

SOUTHWEST DISTRICT OFFICES: ' 611 Security Title Insurance Co. Building, L o s Angeles 
( 524 Luhrs Building, Phoenix, Ariz. 

OTHER DISTRICT OFFICES: 
NEW YORK. N. Y. NEW ORLEANS. LA. TORONTO. ONT. WASHINGTON. D. C. 
PORTLAND. ORE. CHICAGO. ILL. MEMPHIS. TENN. MINNEAPOLIS. MINN. 
UTICA, N. Y. ST. LOUIS. MO. DALLAS. TEX. CHARLOTTE. N. C. 
VANCOUVER. B. C. HARRISBURG. PA. BIRMINGHAM. ALA. SALT LAKE CITY. UTAH 


