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SAN FRANCISCO - OAKLAND BAY BRIDGE
(EASTBAY)
Over 1,400,000 sacks of Golden Gate Portland
Cement being used in its construction

Concrete used in any project, large or sure _mqucsti()ncd Pcrformance. For
smallis expected to serve indefinitely. every sack of Golden Gate is TRUE
When you specify Golden Gate Port-  Portland Cement, backed by a manu-

land Cement for your jobs you are  facturer whose record for reliability

taking the ultimate precaution to in-  extends over a third of a century.

PACIFIC PORTLAND CEMENT COMPANY
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When writing to Paciric Porrraxp CEMENT Co.. please meontion Western Construction News.
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‘acrnm‘ﬂm your job is oil-mix-
ing, reconstruction or plain
surface maintenance, Adams Motor
Graders have the power, stamina and
type of drive to suit your needs. They
are available with dual-tired, two-
wheel drive or Adams Tandem Drive
(4 or 8 drive wheels) to provide the
proper traction for your work. In soft
or uncertain “going” you can depend
upon Adams Tandem Drive to take
you through; the drive wheels grip the
ground at four points five to six feet
apart—each wheel is independently

driven—each helps to pull the others
over soft or slippery spots.

The Adams frame—a strong, solidly-
welded unit of distinctive design—
provides unsurpassed streagth and
rigidity for smooth cutting. Adams
machine-finished construction, with
adjustability for wear, assures smooth
operation and long life.

Adams Motor Graders are powered
by McCormick-Deering or Case trac-

ADAMS MOTOR GRADERS

tors and are furnished with hand con-
trols or Adams positive-acting, power-
operated controls. Write for catalog
completely describing the mechanical
and operating advantages of these ma-
chines.

J. D. ADAMS COMPANY

SAN FRANCISCO—LOS ANGELES—SPOKANE

Western Distributors:
LUND MACHINERY CO., Salt Lake City; NIEL
B. McGINNIS CO., Phoenix, Ariz.; ELTON T.
FAIR CO., Denver; McCHESNEY-RAND EQUIP-
MENT CO., Santa Fe, N. M.; A. C. HAAG & CO.,
Portland, Ore.
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Several letters have come in from
our readers asking the same question,
“Who is Fred W. Crocker, author of
the article, ‘Tidal Currents of Golden
Gate Create Hazard in Fender and Pier
Construction’, which appeared in vour
January issue, and what is his connec-
tion with this work ?”

During construction of this diffienlt
underwater job, author Fred W.
Crocker served as chief engineer for
Pacific Bridge Co. and was responsible
for the design of the original fender
frame and other engineering work done
by the eontracting firm. He was pre-
viously employed by Strauss Engineer-
ing Corp., Chicago, in the final studies
preceding construction. Crocker, long
associated with Pacific Bridge Co., has
also been responsibly connected with
many large bridge foundation jobs in
the Northwest.

As designing engineer he had much
to do with development of Six Compa-
nies Inc.’s plant at Hoover dam. He is
now engaged in similar work for Co=
Jlumbia Construction Co., at Bonneville
dam.

We might also add that due eredit
should also be extended to George w.
Glick of consultants, Moran & Proctor,
who made the adaptation of the steel
to the final plan following the guide
tower accident of October 31, 1933.—
Editor.

A Name for Grand
Coulee Dam

It has been suggested by James O'Sul-
livan, secretary of the Columbia Basin
Commission that the high dam at Grand
Coulee should be called Colonel Butler
Dam in honor of an officer who through
his federal service did much for the
future development of Washington. It
is O'Sullivan’s contention that the Co-
lumbia Basin Project when completed
will prove an imperishable monument
to the memory of John S, Butler,

John S. Butler, colonel, Corps of
Engineers, U. S. Army, died October
20, 1934, at Fort Leavenworth, Kansas.
As district engineer, U. S. Engineers
Office, at Seattle, Butler had charge of
the War Department surveys of Colum-
bin river (1929-1982) from the mouth
of the Snake to the International boun-
dary.

MNorthwest Office:

3225 N.E. Davis St., Portland, Ore.
G. E. Bjork, Manager

Chicago Office:

162 East Ohio Street
Stephen H. Babcock,
Manager
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In his report, he recommended con-
struction of the Grand Coulee high dam
as a feasible means of reclaiming the
Columbia Basin Project and creating a
new empire in the Northwest. This
dream of reclaiming the central Wash-
ington desert is now not merely an idle
dream but may soon be fulfilled. Con-
struction is well along on the low dam,
the initial unit in the ultimate scheme
of reclamation. Butler exemplified to
the highest degree a devotion to duty
and to truth, characteristic of officers
and men of the United States Army.

A Problem for the District

Judgment was refused on the suit
filed in Federal Court by Metropolitan
Water District against Wenzel & Hen-
och Construction Co. in which the Dis-
triet has declared their contract sus-
pended and restraining the contractors
from further interfering with the proj-
ect. General Manager F. E. Weymouth
suspended the $7.839.100 contract on
January 15, declaring that the con-
tractors’ work on the 12.7-mi. San
Jacinto tunnel had been unreasonably
and unnecessarily delayed. Weymouth
pointed out that only 156 ft. had been
excavated on the major R.2-mi. tunnel
section since October, 1934. This com-
pares with a scheduled rate of about
800 ft. per month required to complete
the tunnel by December 17, 1938, the
time when the entire tunnel is to be
completed and water made available for
the district.

Considerable trouble has been experi-
enced by the contractor due to excessive
water at Potrero shaft. To date the
contracting firm has refused to surren-
der the work to the district.

A far-reaching decision affecting
viparian rights was handed down hy
the Supreme Court of California on
January 31. In the case of G. L.
Peabody agninst the City of Vallejo.
which involved the right to flood his
land for enrichment purpose from the
Gordan Valley creek, the court ruled
against Peabody. The ruling was based
on a 1928 amendment which provided.
‘the water resources of the State shall
be put to the greatest beneficial use of
which they are capable.” The supreme
court in deciding for the City of Val-
lejo stated, ‘Such wasteful use of

water is no longer countenanced in
this state.

SUBSCRIPTION RATES

The annual subscription rate is
$2 in the United States and
foreign countries where extra
postage is not required. To
Canada and to foreign coun-
tries where extra postage is
necessary the annual rate is
$3. Single copies 25 cents.
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TONI

FOR FEEBLE
BRIDGES

UNDREDS of rebuilt bridges testify to

the efficacy of "Shield-Arc” welding as
the most economical tonic for feeble bridges.
With this modern structural tool, the original
load capacity is boosted to meet the demands
of heavier traffic with greater safety. Weakened
members are strengthened. . . portions ravaged
by corrosion are replaced with new material
fused into old...and new members tied into
the existing structure . . . all at a cost far less
than for any other method. But the essential
part is the Lincoln “Shield- Arc” welder, for it
is the only machine which will allow you to
get the most out of welding . .. the most in
welding speed . . . the most in weld quality
and the most welding per dollar.

Find out now how much better. . . how much
faster. .. and how much cheaper you can weld
LAD “Tve “""ﬁCke‘“f"h“F"”ic;': any structure with "Shield-Ares.” Ask for
tonight. Flowalioun going sleng proof from The Lincoln Electric Company,
POP “Take your girl, Lad. I've
seen all the follies I want to today.
They were using an old machine
for welding that bridge and every

time the operator wanted to adjust

his current he had to climb off and ‘ ﬁ. j ‘ !
walk over to the welder. Believe \ \ i
me, I soon stopped that loss of time U hLI L ll i h I

by putting a “Shield- Arc” equipped | , ( l | L {

with ‘Lincontrol’ on the job. Now

the operator has control right in |
his hands and no extra cables or "SHI : LD.ARC” WELDERS
rheostat to drag around, either.”

When writing to Tne LincotN Ewwcrric Co., please mentior. Western Construction News

Cleveland, Ohio. Largest Manufacturers
of Arc Welding Equipment in the World.

‘W-100

e
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LIFE-LINE
80,000 Miles Long!

When the great bridge to be thrown across
San Francisco's famed Golden Gate is com-
pleted, the safety of countless thousands
will largely depend on two mighty main
cables of steel. Weight: 11,000 tons each.

Spun by Roebling, these cables will con-
tain 80,000 miles of Roebling Open-hearth
Acid Steel Wire...wire noted the world-over
for its strength, toughness, and stamina.

STEEL THAT “CAN TAKE IT"—
MADE BY ROEBLING'S CUSTOM METHODS

All Roebling Steel for bridge cables and
wire rope is made in small, acid open-hearth
furnaces...in Roebling’s own mill...by pains-
taking custom methods. The exceptional
uniformity and fatigue-resistance of Roeb-
ling Wire are largely due to this fine steel.

OVER 1 MILE
INTO THE BOWELS
OF THE EARTH

At new Ross Shaft of
Homestake Mining
Co., Lead, S.D., Roeb-
ling 17" “"Blue Cen-
ter” Wire Ropeis used
for the ore hoist, one
of the largest of its
kind in the world. Ac-
tive vertical lift now
5000 ft.,eventually will be 5400 ft.,over a mile.

DIRIGIBLE “MACON" USES
ROEBLING BALLAST CONTROL ROPES

TO MAKE CERTAIN that Roebling Wire Rope will give the user the highest ob-
tainable degree of safe, economical service, Roebling has enlisted the aid of the finest
and most complete research, testing and manufacturing facilities. The small, acid open-
hearth furnaces shown are examples. John A. Roebling’s Sons Co. of California.
San Francisco ~ Los Angeles « Seattle « Portland

Ro E B LI N G ;N.I.RTEHE!OPI:\ECEI;“Eﬁléng:\:IENT

When writing to Joan A. Roerunc's Sons Co., please mention Western Construction News




RAPID |
REVERSING

MEANS SNAPPIER ACTION
Broader Clean U P.. Accurate Gmdz'ng

Study the design of the P&H Rapid
Reversing Crowd mechanism and
you'll see why it is that P&H’s are
invariably selected for heavy grading.
It’s one thing to work close to grade
for a short period. It’s amother to
maintain floor level hour on hour and
day after day.

P&H positive, close ecutting chain
crowd with the Split Second haul-back

enables operators to do a bigger day’s
work with less effort. The chain erowd
mechanism is simple . . . chains are
known to last as long as five years.
Live boom attachment permits instan-
taneous booming to the desired angle.
Ask for new engineering specifica-
tions on the various models. Capac-
ities 3% to 4 cubic yards.

HARNISCHFEGER CORPORATION

4490 W. NATIONAL AVE.

Established 1884

Warehouses and Service Stations
HARNISCHFEGER SALES CORPORATION, 82 Beale St., San Francisco; R. M. Taylor.
WESTERN LOGGERS MACHINERY CO., 302 8. W. Fourth Ave., Portland, Oregon

SEATTLE DALLAS

LOS ANGELES

SAN FRANCISCO

MILWAUKEE, WIS.

P&H Chain Crowd For
Fast Grading

Big yardage at low cost depends
upon fast, positive
This applies

largely
crowding action.
not only to the crowding out
speed but to the return as well.
The faster the dipper can be
spotted for the next bite, the
greater the yardage.
Provides Even Faster
Return
P&H Split Second planetaries
possible crowd
speeds as high as 180 feet per

make return

minute. This is particularly
advantageous in grading work.
Also for cutting shoulders. It
is possible to cut within one
. . the con-
trol is so sensitive that a dip-
per full of dirt can be suspend-
ed in the air without the use
of the foot brake.

inch of grade . . .

Front End Equipment

Through the most ideal loca-
tion of the shipper shaft and
the use of P&H Patented Sad-
dle Blocks, all Split Second ma-
chines afford an unusually wide
clean up area . .. . move-ups
are reduced . . . . yardage in-
creased.

Various length dipper sticks
can be supplied to meet your
specific requirements.

Dipper
Stick Construction

The dipper handle consists of
two members designed to strad-
dle the boom, allowing a more
wide spread, rigid connection
to the dipper. These double
sticks are driven by pinions
from both sides of the boom
and consequently always travel
square with the boom and ship-
Each stick is built
up from an extra strong white

per shaft.
oak core . . . . armored with
riveted and welded steel plates

on all sides.

Dipper braces, of forged steel,
are 50 designed that the adjust-
ment arrangement can not be-
come jammed. It is always easy
to change the cutting angle of
the dipper to accommodate

varying angles of grade.

l Sure Feel Power
®  Clutches

2 o Self Starter
3. Power Dipper Trip

4 Super Smooth Swin,
®  Clutches

5 Rapid Reversing
®  Crowd Planetaried

6. Full Vision Cabs
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CAN FILL
EVERY STEEL NEED

HERE is anothcer interesting example of modern practice in the construction
industry, combining the use of wire rope and tractor. E. C. Bates, Seattle
contractor, had the job of clearing the right ot way for a highway near Hoqu-
iam. There were plenty of stumps to pull—and most ot them were big ones.
During the job, he used various types and kinds of rope, but Contractor Bates
states he obtained the best service from

TIGER BRAND American Wire Rope

— a 3/, inch 6x19 rope with an independent wire core. For stump pulling, for
all logging operations, and for use on shovels and drag lines, you can always
depend upon TIGER BRAND American Wire Rope to give satisfactory ser-

vice at lowest unit cost.

When you have a job involving the use of wire rope, let
us help you select the rope best suited for it—not only will
we help select the right construction, but the proper grade
and size, which are equally important.

Pacific Coast Distributor: for

ricer srano COLUMBIA[E =

ropes are made on the Pacific Coast LORAIN STEEL CO.
. NATIONAL TUBE CO.
by the Columbia Steel Company. S I E EL COMI AN i IERNERE COML ORI CO.

104 YEARS SAN FRANCISCO - LOS ANGELES - PORTLAND . SEATTLE - SALT LAKE CITY
MILLS AT SAN FRANCISCO, TORRANCE AND PITTSBURG, CALIFORNIA

(%'///7/.4 Yot C///;/ B /f(/;%/yr//f/'?/ ,//&?Z////?/////lz

Export Distributors: United States Steel Products Company, New York
When writing to CoLumpiA SteEL Co.. plcuse mention Weatern Construction News.

of wire making experience are

back of TIGER BRAND Ropes.
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SEE FOR
YOURSELF

: GARONER-DENVER

« « « Why the new Gardner-Denver
‘“Caterpillar” Diesel Portable
Compressor is today’s best buy

Force-feed lubrication to main
and connecting rod bearings

Timken tapered roller

main bearings J
Suction valve unloaders

on all eylinders

. . & s Cylinders and heads water
The compressor is two-stage: More air . . . drier, cleaner @ir... | ieted for befter cooling Heavy duty Twin

less power required per cubic foot of air delivered. Water-cooling Disc clutch
means lower cylinder wall temperatures . . . lower discharge
temperature ... absence of cylinder distortion ... independence
of atmospheric temperatures . . . less lubricating oil consumption.
Capacities range from 210 to 365 cu. ft. per minute—actual air.
And, of course, you've heard of “Caterpillar” Diesel economy.

Examine the facts —they are your best reasons for insisting
on a Gardner-Denver Diesel Portable!

Gardner-Denver Company, 102 Williamson St., Quincy, lllinois
Horizontal, Vertical, Air-cooled and Portable Compressors ® Steam and Power
Pumps ® Rock Drills, Accessories * Paving Breakers * Cloy Diggers * Hoists

WESTERN BRANCH OFFICES:
Butte, Mont. ®* Denver, Col. * Los Angeles, Calif. * Portiand, Ore. * SaltLake City, Utah
San Francisco, Calif. * Seattle, Wash. * Wallace, Idaho

Gardner-Denver Diesel Portable at Hyrum Dam, Utah

. ‘k -
MAKES AIR DO MORE

When writing to GARDNER-DENvVER CompAxyY, please mention Western Construction News
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More Work per Day — per Dollar
RERRR E L TR S e . D e A e

:

with

Hydraulic

Power

8 Levers
give Finger tip

Instant Control

AULILL
11 " o e

Galion No. 10 Leaning Wheel Grader

Equipped with Hydraulic Control, a feature that permits all adjustments
to be instantly made at the touch of one of the eight levers. Can be
furnished with 8, 9 or 10 ft. Moldboard and Blade.

Galion No. |4 Leaning Wheel Grader

Also equipped with Hydraulic Control. This big No, |4 Grader weighs

14,000 pounds and can be furnished with 12 or 14 ff. Moldboard and

Blade, Galion also builds various sizes of E-Z Lift Manually Controlled
Leaning Wheel Graders.

.

CALION
Leaning Wheel Graders

Almost human . . . a Robot . . . that's what Galion Leaning
Wheel Graders have become. Hydraulic Power makes them
that way. It takes all the hard work out of Grader operation

. . puts in a new touch in adjustment and performance
that is hard to equal in any other Grader.

Operators who have tried these Hydraulically-controlled
Galion Graders claim that they accomplish nearly twice as
much work as with the manually-controlled machines, and be
less fatigued at the end of the day.

Investigate Hydraulic Control . . . make a comparison and
see for yourself how much more Galion today gives you for
your money.

Write your nearest Distributor. Ask him to explain how
Galion has built feature after feature in these Graders to
make them mean so much for economy, performance and
dependability. Or write direct to . ..

The Galion Iron Works & Mfg. Co.
Galion Ohio

Distributors in Principal Cities

When writing te the above advertisers please mention Western Construction News.
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Are Explosives Old-Fashioned?

Do you think of them as belong-
ing to the horse and buggy days?

Or do you class them with stream-
lined automobiles and other marvels

of modern science?

Actually, Modern Explosives
have become Controlled Force
... a miracle of engineering achievement

ARE YOU MAKING THE MOST OF IT?

The progress of explosives manufacture would make a long chapter in the history
of the conquest of nature. The old idea of explosives as repre h("l’lllﬂ"‘ terrific destruc-
tive power has changed to the modern concept of controlling “this tremendous
energy to work engineering miracles. To solve innumerable problems, science has
found the way to accomplish efficiently desired results at the lowest cost.

In mining, in construction, in land reclamation, in many fields explosives have
become the miracle of controlled force.

Present day explosives provide the controlled energy to move a mountain or to
drive a rivet. Explosives action may be controlled with a definiteness that assures
the moving of masses in the direction and with the breakage desired.

Control has been achieved by developing types in powders, in creating new blasting
methods, in inventions that ste Hdll\ reduce problems and hazards. In recent
years, notable contributions from the laboratory have proved amazingly practical
in the field. In all this work, Atlas has been a pioneer, constantly mtr()du(‘m"
innovations and continually improving both products and methods.

ATLAS POWDER COMPANY

Everything R Cable Address — ATPOWCO
for Blasting SAN FRANCISCO, CALIF. Wilmington, Delaware

EXPLOSIVES

Have you seen the
Twin-Fifty
Blasting Machine?

It fires two series of fifty
electric blasting caps with
a short interval between.

When writing to AtLas PowpeEr ComMPANY, please mention Western Construction News.
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SIX EXCLUSIVE FEATURES OF
AMSCO RENEWABLE
LIP DIPPERS |

Tooth bases are cast integral with
lip(no expense forrenewing bases).

*
The dovetail joint allows for
changing lips quickly and easily
merc?y by loosening two U-bolts
and removing four wedges.

-
The U-bolt fastening between lip
and back supplements and rein-
forces the dovetail joint between
lip and front.

Back lugs can be arranged to fit
any type of dipper stick. Dippers
are.l made either with or without
ail.

A renewable manganese steel
wearing band compensates for
wear at the dipper heel.

’

Furnished with double wall lip and
teeth for hard digging and rock
handling; single wall cutter type
lip and teeth for rehandling, stock
piling and loose material digging;
and a thin, serrated edge, cutter
type lip for mucking and clay
J;gging.

AMSCD

TRADE MARK RECISTERED

{dt Grand (oulee

Damil evcccee

Two Northwest shovels, equipped with two yard AMSCO
Renewable Lip Dippers (U. S. Patent No. 1,945,064), were
used on an 800,000 yard excavation at the Grand Coulee dam.
When the photographs shown above were made this job was
a month ahead of schedule due in equal parts to good manage-
ment, good operation and up-to-date equipment.

In the first 31 days this equipment moved 324,368 cubic
yards of material—an average of 10,463 cubic yards for each
21 hour day.

No small credit is due the AMSCO Renewable Lip Dippers
for this record performance. The thin cutter edge lip, correct
placement of dipper teeth at the lip comers, smooth dipper
interior and correct body taper made for faster, easier filling
and instantaneous dumping.

Easy renewal of lip (tooth bases are an integral part of lip), all
manganese steel (long life) construction and renewable wear-
ing band at the heel are added advantages of AMSCO
Renewable Lip Dippers. They are made for all shovels in sizes
from 3/4 yard up, and (without renewable lip) in 33, 14 and
S yard sizes.

Get the facts on this long lasting, fast digging, profit increasing
dipper from your shovel manufacturer or our nearest office.
Do it now—today!

AMERICAN MANGANESE STEEL COMPANY

Division of American Brake Shoe & Foundry Company
402 East |4th Street, Chicago Heights, Ill.

Foundries at Chicago Heights, lll.; New Castle, Del.; Denver, Colo.;

Qakland, Calif.; Los Angeles, Calif. # Officesin Principal Cities.
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PACIFIC COAST HEADQUARTERS

for

anything and everything

needed in

GAS or ELECTRIC

WELDING
and

HAND or MACHINE

GAS CUTTING

AIRCO OXYGEN, ACETYLENE, NITROGEN
HYDROGEN ... AIRCO-DB WELDING and
CUTTING APPARATUS and SUPPLIES

AIRCO-NATIONAL CARBIDE

AIRCO-WILSON ELECTRIC WELDING MACHINES
WILSON ELECTRIC WELDING RODS

With OFFICES and PLANTS in the important
centers shown, AIRCO offers to all users of weld-
ing and gas cutting on the Pacific Coast, a serv-
ice that is complete and satisfying from every
angle. Go to AIRCO for your answer to any
question pertaining to welding and gas cutting,
for your equipment, apparatus and supplies, for
practical aid in training your welders and cut-
ters, and for full engineering cooperation on any
welding or gas cutting problem.

AIR REDUCTION
SALES COMPANY

A NATION-WIDE WELDING and CUTTING SUPPLY SERVICE

When writing to AR RepvcrioN Sawes CoMpANY, please mention Western Construction News
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FASTER DISCHARGE
with the KOEHRING
Flow - Line Discharge.

KOEHRING COMPANY

MILWAUKEE

Western ConsTrRUCTION NEWS

OEHRING concrete mixers, suit-
able for large volume concrete
projects as well as commercial concrete
plants, are furnished ina range of sizes—
28-S, 56-S, 84-S — adaprable to any job.
Short, compact frame design, because of
the power plant, completely housed,
directly bebind the drum — and excep-
tionally low overall height — therefore,
less space required for plant installation.

15

/

The Koehring Flow-Line discharge
greatly decreases discharge time—causes
a minimum of segregation—substantial-
ly reduces abrasive wear and permits
an unbroken, natural flow of concrete.

Greater yardage—because of fast charg-
ing and speedy Flow-Line discharge —
continuous operation because of Heavy
Duty Construction—are important prof-
it-earning features of Koehring Mixers.

WISCONSIN

HARRON, RICKARD & McCONE CO., San Francisco, Calif. - Los Angeles, Calif.

L. A, SNOW CO., Seattle - Spokane CRAMER MACHINERY CO., Portland

When writing to KoEHRING COMPANY, please mention Western Construction News
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-~ LONG

Concrete plant of John Griffiths & Son Co., on Mississippi River
Lock No. 26. Bulk cement is pumped from barges to a storage bin
(1) A 5" Type “A" Fuller-Kinyon Pump below the bin conveys
the cement through a 4" transport line (2) a distance of B50 feel
to the mixing plant (3). A second 5” pump, below the tracks is
connected to the same pipe-line to unload cement delivered in hopper
bottom cars.

A portable Fuller-Kinyon Pump unloads barges and conveys the
cement to bin (1), a distance of 275 feet. A flexible hose (4) joins
the barge and land lines to compensate for differences in levels,

The portable Fuller-Kinyon Pump (5) moves under its own power.
It is the only practical conveyor for unloading barges. Pumps of
this type also unload deep-draft barges, box cars and reclaim cement
from the floors of storage sheds.

- Ll

DISTANCE

Fuller-Kinyon Cement Pumps offer you immediate
as well as lasting economies in construction work.
The two stationary pumps at Lock No. 26 were
used by the same contractor, John Griffiths & Son
Co., to convey the cement for the construction of
the World’s largest building, the Merchandise Mart
in Chicago. The portable pump has seen previous
service on the Mississippi. A Fuller-Kinyon Pump
becomes a permanent part of your equipment,
easily adapted to the layout requirements of future
jobs.

Advantage has again been taken of the ability of
Fuller-Kinyon Pumps to convey economically over
long distances, to locate the mixing plant at the
most favorable point for placing concrete and to
avoid interference with aggregate shipments. The
resulting economies, together with reliability and
low operating costs, explain why Fuller-Kinyon
Pumps are playing a prominent part in building

the World’s greatest concrete structures.

Pacific Coast Representative

WILLIAM 8. WEAVER

1041 8. Olive St.
Los Angeles

742 Phelan Bldg.
San Francisco

Feeruary, 1935
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o thi pat seadly and reibly past season,

Buil‘di-hg”raédiv-iﬁru this National pleyground. e
In cuts—mostly rock, and plenty tough because blasting
restrictions wouldn't permit proper shooting—LIMA never
faltered.

Just another case in point proving that the surest, least
costly way to handle a man-size digging job is by using
I\ modern excavating machinery.

1 Antiquated digging tools are rapidly following other
‘ 1 antiquated methods to the scrap-heap.

o -

T '
g Lima Locomotive Works, Incorporated

SHOVEL AND CRANE DIVISION
LIMA, OHIO, U. S. A.

DISTRICT OFFICES: Smith-Booth-Usher Co,, 2001 Santa Fe Ave., Los Angeles. A. L. Young Machinery
Co., 26-28 Fremont St., San Francisco, Calif. H. J. Armstrong Co., 2244 First Avenue 8., Seattlo, Wash,
Western Steel & Equipment Corp., 338 First Ave. §. W.. Portland, Oregon. General Machinery Cc., East
3500 Block Riverside Ave., Spokane, Wash. C, H. Jones Company, 134 Pierpont Ave., Salt Lake City, Utah.
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. ... BOSTON

. « « FT. PEGK

.~ ....GRAND
COULEE

Traffic Tunnel Under Boston Harbor . ...
Portal to Portal Length, 5635 Feet; Unfinished Diameter, 31 Feet

On this job, speed was the essence of
the contract, so the slow rail-haulage
method would not do.

After consulting
with us, the builders
applied a contin-
uous line of Jeffrey

30-inch wide Belt Conveyor, from shield
face to street level —through automatic
air locks.

The swift, successful completion of this
project, far ahead of schedule, has
placed a new method at the disposal
of softground tunnel buildcis.

Asrticle on Tunneling Advance (left) is reproduced
from the Editorial columns of Engineering News-
Record, issue of June 30, 1932.

The Four Diversion Tunnels Each Approximately
1.2 Miles Long; Unfinished Diameter, 32 Feet . . . . .

Again, speed is the prime element of
the job. Before the dam, come the di-
version tunnels. The main job waits for
their completion.

These tunnels, curved through the hills,
are being driven from both ends. Ma-
terial blasted from the faces is loaded
into trains of cars by overhead conveyor
equipment . . . Jeffrey 100-f. Muck
Loaders . . . eight of them.

Taken to the outside, the material is dis-
charged through Jeffrey Feeders to
Jeffrey 36" x 48" Double Roll Shale

Breakers, which break it down to han-
dleable size.

On the South end of the tunnels, Jeffrey
Conveyors carry the material overland
to a Jeffrey Stacker, extensible from a
telescopic Conveyor.

Jeffrey Handling Equipment is incor-
porated in the aggregate and cement
plants, too . . . Belt Conveyor, Spiral
Feeders, Spiral Conveyor, Bucket Ele-
vator and Jeffrey-Traylor Electric Vibrat-
ing Feeders. Four Jeffrey concrete-
placing Conveyors will speed the lining
of the tunnels.

The Biggest Excavation Job Ever Undertaken

by Conveyors . .

Jeffrey is furnishing all the giant Con-
veyors . . . to handle approximately
14,023,228 cu. yd. from the dam ex-
cavations at the rate of 4,000 cu.yd.
per hour. 60" Belt Conveyors for the
West side (25 units with 200 H.P.
drives) and 48" Belt Conveyors for the
East side (16 units with 125 H.P. drives).
In all ... 28,000 lin.ft. of belting!
Over 6,000 Jeffrey “Hercules” and
"Reliance’’ ldlers! Also the seven huge
Feeders are Jeffrey-made. So are the

two 150-ft. caterpillar-type Stackers.

Preference for Jeffrey on these three big
jobs . . . Boston Tunnel, Fort Peck and
Grand Coulee . . . adds another chap-
ter to a story of success in the handling
of materials.

Jeffrey's success can be made your suc-
cess. If your problem is materials
handling, Jeffrey can solve it. There is
no problem too big or too small for our
undertaking.
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W here these lines meet
s “THE END OF THE ROAD”

IGHWAY systems, whether county

or state, cannot be loaded down
with a large mileage of temporary sur-
facing without disastrous conse-
quences ensuing.

Inferior, temporary highway surfaces
clamorformoreand moremaintenance
and reconstruction, year after year.
Eventually, any new roads are out of
the question. All the annual road
money goes for upkeep! Then, “the
end of the road has been reached,”

both literally and figuratively.

Whata difference with Concrete! Accu-
rately designed to the actual traffic
load, enduring Concrete actually costs
less than any other pavement of equal
load carrying capacity.

Every mile of Concrete laid, saves
maintenance money for years to come,
and preserves money for new con-
struction. It is true in road construc-
tion, as in other things, that the best
costs less in the long run.

Just Out—Maintenance Data on 100,000
Miles of Pavements

Write for new publication “Road Maintenance
Costs as told by Available State Highway Rec-
ords”—summarizing .data from 18 states.

PORTLAND CEMENT ASSOCIATION

Dept. 102

816 W. Fifth St., Los Angeles, Calif.

564 Market St., San Francisco, Calif.

903 Seabhoard Rlde Seattle Wach

CONCRETE

can prevent maintenance
from gobbling «/! your
highway budget. Con-
crete is the standard by
which all roads are
judged.




SOMETHING T(

Some Water
Somewhere

Rex Speed Prime

Pumps are fast, are

completely auto-

matic, give full

rated capacity for
any given lift. They constantly restore
their prime and pump so long as there
is any water in the line.

They make ideal pumps for well point
systems. Here, at last, due to their self-
priming feature, you get the big advan-
tages of the low-cost, high capacity
centrifugal pumping combined with
sure and continuous operation to keep
the hole dry.

Or Some Concrete?

Or, if your problem is placing some
concrete instead of displacing some
water, investigate the Rex Pumpcrete,
the greatest development in the placing
of concrete since man first built with
cement.

CONCRETE BY PIPE LINE

o —— - -

CHAIN BELT COMPANY—HOME OFFICE—CENTRAL & NORTHWEST
DIVISIONS—1615 W. Bruce Street, Milwaukee, Wisconsin—WEST COAST
DIVISION—909 Harrison Street, San Francisco, Calif.

Please send information on the Rex Equipment checked below to:

Or, Check the Coupon

for other information on items that
interest you in the most complete line
built for concrete mixing, placing and

pumping.

REX JOB MIXERS REX PLANT MIXERS REX MOTO-MIXERS

10-8 5-S 14-S 28-S 1Yd. [J1% Yd. []2Yd.
7-8 315-S 56-S 84-S 3Yd. []4Yd. 5Yd.

CENTRAL
MIXING
; PLANTS

. REX " s [JConveying
REX PUMPCRETE | SPEED PRIME PUMPS | / Systems

[ Concrete by 2 Inch 3Inch | K [JContractors’
Pipe Line 4 Inch 6 Inch Elevators

T S ST R BN R D N R S e
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Job: The new Concord-Cambridge Highway; Contractor, Secs. 1, 3, 4, 5, B. Perini & Sons.
Grading: 1,049,000 yds. of excavation and borrow handled by 3 Diesel Lorains (1'/; yd.).
Concrete Mtls.: Sand & Gravel pit, 2 Lorains; Bin work, L-77, 65’ boom, 1/, yd. bucket.
Results: An average of 4500 ft. of 10 ft. concrete road laid per day of 11/, hours.
e Again, proof that Diesel Lorains increase output 10-20%, cut fuel costs 50-807%.
THE THEW SHOVEL CO.  LORAIN, OHIO

THE THEW SHOVEL CO., 355 Fremont St., San Francisco—Distributors: THE RIX COMPANY, Los Angeles; HALL PERRY MACHINERY CO., Butte: FEENAUGHTY
MACHINERY CO., Portland, Seattle, Spokane; ASSOCIATED EQUIPMENT CO., LTD., San Francisco, Calif.; McCHESNEY-RAND EQUIPMENT CO., Santa Fe,
N. Mex,; AMBLER-RITER, Salt Lake City; H. W. MOORE EQUIPMENT CO., Denver.

When writing to THEw SHOVEL COMPANY, please mention Western Construction News
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Made in 8 sizes—
single, double and

triple decks.

wet or
dry . . . the new heavy duty Telsmith Pulsator is de-
signed to screen them all uniformly.

Sand, gravel, crushed rock, ore or coal . ..

The eccentric action of the pulsator produces a cir-
cular movement which makes the aggregate literally
dance over the wire. The movement produces a maxi-
mum screening action, uniform on every inch of the
wire, on every deck and under any load.

Unlike other vibrators, the frame is horizontal, more
compact, rigid and easy to install. The shaft is jour-
nalled in a complete, self-contained independent unit

. mounted on the frame . . . with the screen decks
easily unbolted therefrom. The vibrator unit may be
readily removed and taken apart in the field so that
repairs, when they finally become necessary, may be
made with the utmost convenience.

SMITH

California Egpt. Co.
Los Angeles, Calif.

FE LS

ENGINEERING WORKS

Gordon & Finkbeiner Co.
Portland, Oregon

Jenison Machinery Co.
San Francisco, Calif.

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

WEsTERN ConsTrRUCTION NEWS 23

NEW recsmith

SATOR

—A BETTER BUILT

HEAVY DUTY

VIBRATING

SCREEN

The nested springs are centrally located, to assure
These
springs carry practically all the load of both decks
and aggregate, thereby greatly lengthening the life
of the end bearings.

uniform support at all points of the deck.

Construction is typically Telsmith—utilizing the tough-
est alloy steels, the finest anti-friction bearings, special
labyrinth and piston ring seals for the protection of
working parts. Thus greater value, in the form of
longer life and lower upkeep, is built into the Telsmith

Pulsator.

Bulletin V-30 gives complete details. It also contains
the first table ever published by any manufacturer for
figuring the capacities of vibrating screens of any size

and any make.

Wis.

Hall-Perry Mchy. Co.,
Butte, Montana

4010 North Holton Street, Milwaukee,

General Machinery Co.

Seattle, Washington Spokane, Washington

M

When writing to SMiTH ENGINEERING WORKS, please mention Western Construction News
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CENTRAL
MIXING
PLANT

For John Cassaretto, Sixth
and Channel Sts., San
Francisco, Blaw-Knox &
Western Pipe Corp. De-
signed and built this Cen-
tral Mixing Plant.

Believe it or not, the bin
has eight compartments of
45 tons capacity each,
weighing equipment for 4-
yard mixer. All scales
springless dial type. Water
tank for volume measure-
ment of water. Just com-
pleted, this plant is at pres-
ent loading Truckmixers.
Provision was made in de-
sign for adding stationary
concrete mixer later if de-
sired.

BLAW-KNOX CONSTRUCTION EQUIPMENT—Road Forms, Weighing Batcher-plants, Automatic

Aggregate Batchers, Bulk Cement Plants, Cement Tanks, Street and Sidewalk Forms, Clamshell Buckets,

Dragline Buckets, Conerete Buckets, Truck Turntables, Dirt Movers, Bulldozers, Tamping Rollers, Central

Mizing Plants, Truckmizers, Steel Forms for gemeral Comerete Construction, Portable Aasphalt Plants,
Steel Buildings, Steel Grating.

BLAW-KNOX & WESTERN PIPE CORPORATION

5717 SANTA FE AVE., LOS ANGELES 444 MARKET ST., SAN FRANCISCO
Northwest Representafives: CLYDE EQUIPMENT CO., 3410 First Ave. South, Seattle—555 Thurman St., Portland

Affiliated with

Western Pipe & Steel Co. of California

SAN FRANCISCO TAFT LOS ANGELES
FRESNO BAKER SFIELD PHOENIX

Also Afiiliated

HARDINGE -WESTERN CO.

When writing to the above adverlisers pleaces mention Western Conatrustion News.
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Simplicity and aceessibility were the key
notes in designing the new and modern line

of Marion Clutch Type Excavators.

The main machinery is the simplest and
most accessible arrangement ever developed
for excavators of this class. Only two hori-
zontal shafts are required for the main
machinery —antifriction bearings at impor-
tant places increase operating efficiency and

reduce wear to a minimum—plenty of deck

WesTErRN ConsTRUCTION NEWS
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room around the machinery for ease in
servicing — these are a few of the particu-
larly desirable features. Others include—
sturdy construction, “live” roller circle, self-
cleaning crawlers. The results —ecase of
operation and low maintenance — excavator
performance understood and appreciated by

every experienced shovel owner.

Write for bulletin deseribing the size and
type of Marion Clutch Type Excavator in
which you are particularly interested.

THE MARION STEAM SHOVEL CO. 2 izioe. Obio.

SHOVELS » CRANES « DRAGLINES « TRENCH SHOVELS « STEAM - GAS « DIESEL « ELECTRIC « DIESEL ELECTRIC - GAS ELECTRIC

AN EXCAVATOR FOR EVERY MATERIAL HANDLING NEED

When writing to MarioNn Steam Snoven Co., please mention Western Construction News
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How many
escaped the

Water Works
Wastebasket?

Think! How many types of Water
Works Equipment bought 30 or 40
years ago have not become obsolete?
How many are still on the job—still
earning money—still profitable?

A
“
-
THE
SUMBoL
r

SUSTAINED
ACCURACY

Look at them! Both casings
date back to the 90's. Note
how new parts fit. Years
from now, should these parts
be simplified or improved, or
some radical change be in-
stituted. rest assured that the
new parts of that day will fit
equally well into the meters
you buy mnow. That’s real
interchangp_;bi—ﬁty.

The answer 1s Trident and Lambert W ater
Meters! The reason is—the principle of inter-
changeability upon which each part of these
famous meters is designed and constructed. In
dollars and cents, that means that these meters
you buy now can be keptin profitable, accurate
service for a generation or more, with a
small stock of interchangeable parts—just as
Tridents and Lamberts installed a generation
ago are still on the job, with new, improved
parts in the same old casings. Why buy meters
you risk scrapping in a few years? Why not
investin Tridents and Lamberts and be certain
of low upkeep, minimum depreciation and
sustained accuracy? We make a type of water
meter for every service—each specifically
suited to given conditions. Write for catalogs
to the Neptune Meter Company (Thomson
Meter Corp.), 50 West 50th St. (Rockefeller
Center), New York ... or ... Neptune-
National Meters, Litd., Toronto, Canada.

—and LAMBERT Water Meters

When writing to NerrunE Merer Co., please mention Western Construction News.




More than seven million feet sold
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Recent installation of
Suqfr-de Lavaud Pipe
at Pelham, New York

The Margin of Protection Against Damage
in Handling has been Doubled

ew products face the hazards of

hmage in transit, handling and

stribution that cast iron pipe en-
unters.
By doubling the impact-resistance
Super-de Lavaud Pipe we have
creased its inherent protection
rainst these hazards to a point where
ey become a negligible factor. In
e 22 months we have been ship-
ng Super-de Lavaud Pipe, damage
ptween plant and underground

has been almost unknown. Yet dur-
ing this period we have sold more
than seven million feet.

Protected to the maximum against
damage above ground, this tougher,
more ductile pipe with doubled im-
pact strength renders super-service
under ground. It is made by a pat-
ented process in which the pipe is
centrifugally cast without chill in a
metal mold. For further informa-
tion, send for booklet.

U.S. SUPER- de LAVAUD PIPE

CAST WITHOUT CHILL IN A METAL MOLD

UNITED STATES PIPE AND FOUNDRY CO., General Office: BURLINGTON, N. J.
Foundries and Sales Offices throughout the United States
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A Consistent
Effort for....

Higher Efficiency
Reduced Maintenance
Lower Operating Cost

H’ YDRO plants yield a return in proportion to
their mechanical efficiency, cost of mainten-
ance and cost of operation, whether reservoirs are
filled or whether stream flow must be maintained.

Any hydraulic power installation—particularly the

older units—can well justify an analysis to deter-

mine the possibilities of improving operating char-
acteristics. The slightest change may produce far-

reaching economies.

In the progress of the hydraulic art marked im-
provement has been effected in design of water
wheel buckets, construction of straight flow noz-
zles, simplification of operating mechanism and de-
velopment of automatic devices. Substitution of
these parts has already produced remarkable re-
sults in many obsolete plants at slight cost, increas-
ing unit capacities, and decreasing unit operating
expense and outage time.

Pelton engineers will gladly assist in any plant
analysis, offering their long and intimate experi-
ence without obligation.

THE PELTON WATER WHEEL COMPANY

HypravLic ENGINEERS

120 Broadway 2929 Nineteenth St Paschall Station
NEW YORK SAN FRANCISCO PHILADELPHIA
Pacific Coast Representatives for Barowin-Sourrwarx Corroration, DE La Verene Excine Co.,
Cramr Brass & Iu:-. Fouspmigs Co., and Larner Encineerinc Co., of Philadelphia, Pa,

E LT N

When writing to the above advertisers please mention Western Construction News.
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Federal Wood Pipe the most economical pipe to transport.
Py P

costs, too, are much lower than ordinary pipe.

marked difference that makes this possible.
immune to freezing—the
against cold.
fewer of them.
impair the light weight advantage.
for placing—just a minimum of man power .
consider when lines are laid in out-of-the-way, or inaccessible places.

this pipe simply for its quality for preserving pure drinking water.
Others have built for permanency and lasting qualities—a life of
40 to 50 years.

pipe per year of trouble-free service that money can buy.

ment is ready with expert counsel and advice.
PIPE & TANK COMPANY, 5332 24th Avenue, N.W., Seattle, Wash-
ington.

FEDERAL

Euse

of Handling | ..
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Light in weight . . . Easy to handle . . . Larger loads make

Deduct

this from the low first cost and Federal will prove to be the lowest
cost pipe from any angle.

The economy does not stop there, however, for installation
It need be buried
a few feet below the surface in most any climate. There’s one
Federal pipe is almost
cellular structure of this wood seals it
The sections, too, are easily joined . . . and there are
Longer sections are made practical and do not
No heavy equipment is required
. . another point to

Aside from these advantages, many communities have specified

But in any event, all considered, it’s the lowest cost

For any water transportation problem, our engineering depart-

Address: FEDERAL

P.0. Box 5055, Ballard Station, Seattle, Washington.

When writing to FEpERAL PirE AnxD Taxxk Co.,

... Just One of the

"lmmn.. lllllllm"

CREOSOTED
DOUGLAS FIR
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Reasons

Why Federal
Wood Pipe Is Most

Economical to buy

1. More durable — Has a
life of 40 to 50 vears.

2. Most pruclmal rc-gard-
less of service require-
ment.

i
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please mention Western Construction News

3. Superior in low upkecp
cost—lowest first cost.

4., Easy to transport—easy
tlo h}lndlf’ — wnlhout
costly labor.

5 Insulation against heat
and cold is unequalled
. removes freezing haz-
ard.

6. Keeps water -upplms

fresh and cool in all
weather.
. Not affected by corro-

® sion—for all purposes
which water transportation
demands.

PIPE
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After 105 years

WesTerN ConstrucTion NEWS

this pijpe was uncovered, | 4

l'm)oecfea’ and okayed.

Before the first street rail-
way in the United States,
Philadelphia laid this pipe.

T AN official inspection of the cast iron
main shown at right, former Mayor
Mackey of Philadelphia said over the radio:
“Notwithstanding the great changes that have
taken place in our city, this cast iron pipe
stands perfect in all its integrity as disclosed
to us tonight after having made the excavation
and taken out a section.” Now 105 years old,

Jhe A Economies
of Cast Iron Pipe

1. Official records of cast iron pipe laid 100
to 200 years ago and still in service, prove

this line of cast iron pipe is good for many
more years of service.

Cast iron pipe with bell-and-spigot joints
offers a combination of pipe material and de-
sign that is time-tested and proved by mains
still in use after serving 100 to 200 years
and longer.

The four major economies resulting from
the long life of cast iron pipe are due to its
effective resistance to rust. Cast iron is the one
ferrous metal for water and gas mains, and
for sewer construction, that will not disinte-

that it is cheapest in the end.

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

3. Long-lived pipe obviously causes less
street-opening for replacements and repairs.
Therefore, east iron pipe saves money on
street-openings.

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

grate from rust. This characteristic makes
cast iron pipe the most practicable for under-
ground mains since rust will not destroy it.

For further information, address The Cast Iron Pipe
Research Association, Thomas F. Wolfe, Research
Engineer, 309 Peoples Gas Building, Chicago, Ill.

CAST TRON PIPE

METHODS OF EVALUATING BIDS NOW IN USE BY ENGINEERS

RATE THE USEFUL LIFE OF CAST IRON PIPE AT 100 YEARS

TRADEmARS wie,

When writing to CAsST IroN PirE RESEARCH Assoc., please mention Western Construction News
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This Horton flat-bottom
storage tank has a ca-
pacity of 300,000 gal.
It serves a complele
distribution system at
a U. S. Veterans’ Hos-
pital, consisting of 180
buildings, housing 6500

men.

TWO

(T‘.;\é?pAe\}sl"l?i Unique Water Supply

WATER SUPPLY| for Veterans Hospital

A flat - bottom tank

Veouitoll am 5 mnimet No pumps are needed in the new water system at the U. S.
gravity water pres- Veterans Hospital at W. Los Angeles, California. The flat bottom

storage tank which supplies the water is filled from the adjacent Los
Angeles aqueduct, carrying a pressure of 180-lb. at this point.

The water flows to buildings for fire protection, general service
and sprinkling, by gravity because the tank is located on a hill
approximately 150 feet above the average level of the ground.

Our nearest office will gladly give you full information for

m

FHH )

ﬂ‘i{‘.’",,'.",'h;“;{.':,:mf: estimating on any type of water supply to meet your conditions—
i g municipal, industrial or institutional.

. .
Chicago Bridge & Iron Works
San Franciseo............... 1013 Rialte Bldg. N Woallss . coicninimmsresiiarsiasapsionn 165 Broadway
Los Angeles. ............. 1444 Wm. Fox Bldg. T e S AR A Py 0ld Colony Bldg.
Dallas........co0ns Dallas Athletic Club Bldg. Datroll oo onivssiisniae wesision LaFayette Bldg.
DORBEON o <. 1 ox S om0 6 2919 Main Street  Birmingham........ 1500 North Fiftieth Street
NI reciiniscsviniiinimniobiomainie aaiss Thompson Bldg. Cleveland, ..o ivsensanssnas Rockefeller Bldg.

Plants at BIRMINGHAM, CHICAGO and GREENVILLE, PA.




CALL FOR

HON-00W

Ask for the ‘“Caterpillar’”’ Show-Down—a demonstration of Diesel power and
economy on your own job #oing your work. See for yourself —and check] per-
formance with operation récords of ‘“Caterpillar’” Diesel Tractors and Engines
that have been giving faitHful, trouble-free service for thousands of houfs on
scores of different power ta$ks. Caterpillar Tractor Co., Peoria, lllinois, U. 5. A.




WESTERN
CONSTRUCTION

February, 1935

REWS ¢

Vol. 10, No. 2

Let the PWA
Continue lts Work

The entire construction industry is
anxiously awaiting further information
regarding details of the expenditure and
administration of $4,880,000,000 provided
by the Administration’s work relief bill
now pending in Washington. This vast
sum can be spent wisely or foolishly,
depending on the purpose for which it
is used and the agency responsible for
execution of the work involved. .

The President, when he said, ‘the
federal government must and shall quit
this business of distributing direct
doles,” sounded the keynote or a pro-
gram that intends to replace relief work
instead of fostering it. Further indica-
tion of the type of work to be done,
calls for such projects that are ‘useful
and designed to create permanent im-
provement of future new wealth." This
definitely hints at the development of
natural resources.

Such a move is highly recommended
since it means development and placing
under construction of many economi-
cally sound and worthwhile projects
that have already been carefully studied.
Throughout the West are many such
projects which have been merely mark-
ing time until a favorable financing
scheme was available. These are varied
in magnitude and purpose and include
such projects as Central Valley project
in California, which involves power,
navigation, flood control, and land con-
servation, Columbia Basin reclamation
in central Washington, and Willamette
Valley sewerage disposal in Oregon.

All eleven western states are ready
and willing to extend and improve their
highway systems, providing funds are
available; and from a survey already
made by the U. S. Bureau of Public
Roads, a record amount of grade cross-
ing work is ready for construction im-
mediately. Much also remains to be
done in soil erosion and flood control
work in scattered locations throughout
the West.

Administration of this public works
program is another question under much
debate. We can only hope, as do many
others who are vitally interested in the
western construction industry, that un-
qualified government agencies, such as
the now dead CWA, have no hand in
the direction of this new work. Mark
Tuttle, manager of the Inter-Mountain
branch of Associated General Contrac-
tors, has aptly summed up the situation
when he said, ‘A lot of politicians have
been handling FERA funds during the
past vear and they will, no doubt, try
to convince Uncle Sam that this policy
should be continued and the big public
works program squandered under their
direction. These funds should be super-
vised and expended under the present
constituted agencies and the work done
by contract under competitive bids.

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

Thus will the public who pays the bills
be assured of getting something for
their money.’

By contract method of doing this
work, benefits are more wide spread,
extending as it does to the contractor,
engineer, skilled workers, and laborers
who are directly connectéd with the
work, and through a similar cycle with
the equipment and materials manufac-
turer. In this way the money is turned
over several times instead of only once
or twice as is the case where day labor
is used on work such as has been done
under the relief organizations.

The success of the entire program
will depend, as does any well managed
business, on the personnel directing it.

Never have we had as capable a
nation wide organization for directing
public works program as the Public
Works Administration. After nearly
two nerveracking years of floundering
through a morass of red tape and ob-
structions, the PWA has finally come
through the battle of the first National
Recovery program with its force intact
and a better understanding of pending
problems.

The PWA has learned to delegate to
the Bureau of Reclamation, Bureau of
Public Roads, Department- of Agricul-
ture, and Forestry, and other agencies,
such work as each is best qualified to
handle. State engineers, along with the
inspection division, have an understand-
ing of local problems and are now
qualified to handle the new program
with much less effort and blundering
than was prevalent a year and a half
ago.

To permit any other agency than the
PWA to administer the new publics
works program will result in the waste
of national resources and money, and
will defeat the purpose for which the
appropriation is intended.

Why Not a
Promotional Rate

With construction going forward at
an ever-increasing rate on several fed-
erally financed power projects through-
out the West, the problem of power
distribution is demanding more and
more attention from engineers, power
companies, and interested citizens.

Closely allied with the distribution
problem is the question of equitable
rates to be put into effect. Considering
present economic conditiens, a surplus

- of power will undoubtedly be created

when these new projects, such as Bon-
neville and Grand Coulee are completed.

Studies regarding the feasibility of a
‘promotional rate’ for Bonneville power
is now being made by engineers. This
arrangement involves construction of a

42-mi. transmission line from the gen-
erating plant to Portland, the nearest
large center, and an exceedingly low
rate for large blocks of power. This
‘promotional rate’ means attracting
new industries, which in turn means
more pay rolls. All in all this scheme
appears to be a sensible one and one
that should receive favorable reaction.

The Latest Word
in Dams

During the past few years consider-
able change has occurred in both «e-
sign and construction of dams. Due to
research by both designers and builders,
it is now possible to dissipate heat gen-
erated in placing concrete by mechani-
ral refrigeration and to construct earth
dams to unprecedented heights.

A new type of dam is looming up
prominently—namely the steel faced
gravel-fill dam. With this dam, it is
possible to use a relatively cheap ma-
terial for the body and the steel face
assures water tightness. With new
and untried materials, the present day
engineer dares do anything to facilitate
its successful use.

Concerning Diversion
of State Highway Funds

A bill (assembly bill No. 313) has
been introduced in the California legis-
lature which, if passed, will stop all
raids and diversion of state highway
funds. This bill is an amendment to
section 444 of the political code and
relates to the transiers of money from
one fund to another in the state treas-
ury. As stated in the present section,
‘Nothing in this section warrants the
transfer of any money from any fund
so as to in any manner interfere with
the object for which such fund was
created.” Diversion heretofore has evi-
dently been made under the guise that
it did not interfere with the functioning
of the highway department.

We can only hope that legislators will
be far-sighted and wise enough to vote
‘YES' on the amendment which pro-
vides, ‘nothing in this section warrants
the transfer of any money now or here-
after available, under any law of this
state, for the acquisition of rights of
way for, or for the construction, main-
tenance, repair, construction or im-
provement of, state highways or county
highways.” The vote on this amend-
ment will, no doubt, indicate the trend
of thought regarding diversion of $16,-
600,000 in highway funds as is proposed
by pro-diversionists. California, as well
as other states in the west, should do
as Colorado did when voters of that
state passed amendment No. 5 which
definitely prevents diversion of high-
way funds.
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Operator, Rolling Roads 8 Years,
Uses ROLL-A-PLANE First Time—

Declares, “Smoothest 1 ever put down!”

@ Sam E. Finley usually goes his specifications “one better” and he did at
Luverne, obtaining, with the Roll-A-Plane, a 1/8" tolerance in 10’ instead of the
3/16"called for. One of the operators of the five Roll-A-Planes on this job ex-
plains it this way: “This knot bumper is a great thing. It saves a lot of rolling.
This is the first time |'ve used one and the road is the smoothest
I've put down in the eight years I've been at this kind of work.”

Already state highway departments across the countryknow
a better tolerance can be gotten than is required by their
standard specifications. Modification of the specified 1/4”" tol-
erance in 10 has already been made in several cases. The
new clauses written into state specifications call for 1/8" in 10’
—and to reach such tolerance quickly and economically re-
quires an Austin-Western Roll-A-Plane. It can easily be fore-
cast that new clauses will be written into all road specifica-
tions universally.

All who purchase new rolling equipment will wantto prepare

for the new conditions. If present specifications do not call for
the immediate purchase of one or more Roll-A-Planes, may we
The Roll/A-Plane’s thizd., small suggest this: Be sure in buying new equipment to get Austin-
diameter roller establishes a plane Western Rollers of the three-wheel type. These will not be-
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BRANCHES AND WAREHOUSES: Los Angeles, Calif.; S8an Francisce, Calif.; Portland. Ore.; Seattle, Wash.; Bpokane; Billings, Mont.;
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S Mono Craters Tunnel Taps New
Water Supply for Los Angeles

Construction started on $7,000,000 project
to bring water from Mono Basin in Central
California to Los Angeles, a distance of
350 miles. Work involves building reservoirs

and driving tunnel over eleven miles long.

By H. P. BLISS

Assistant Field Engineer, Mono Basin Project

THE Mono Basin project is a plan to provide
additional water for the City of Los Angeles. This plan
embraces the acquisition of properties and water rights
and construction of conduits, tunnels, and reservoirs nec-
essary for the collection and storage of waters of the
several streams in Mono basin and their transmission to
Owens river, thence to Los Angeles. The project was
made financially possible by a water bond issue authorized
by voters of the City at an election held on May 20, 1930.

Mono basin is situated partly in Mono county, Calif.,
and partly in Mineral county, Nev. It is about 47 mi. in
length and 22 mi. in width and ranges in elevation above
sea level from about 6,400 ft. at Mono Lake water sur-
face to more than 13,000 ft. on its highest peaks,

The principal water supply of Mono basin has its origin
on the eastern slope of the Sierra Nevada which forms
the western terrain of the basin. The run-off from this
area is collected by several streams, all of which empty
into Mono lake, lying approximately in the center of the
basin at elev. +6419 ft. This lake, in June, 1931, had an
area, exclusive of its two islands, of 86.8 sq. mi. The
surface drainage into Mono lake is supplemented by many
springs, some of them of considerable size. Most of these
springs are either in the bottom of the lake or near its
shores, being quite numerous along the base of the moun-
tains which skirt the western shore. The easterly portion
of the basin is very arid, largely destitute of vegetation,
and not productive of sufficient water to reach far into
the basin.

The important streams of the basin, in the order of the
magnitude of their flow, beginning with the largest, are:
Rush creek, including its tributaries—North Fork, Re-
versed creek, Parker creek, and Walker creek; Leevining
creek, including its tributaries—Glacier Canyon creek and
Warren Fork; Mill creek and its tributary—ILake Canyon
Creek; and Gibbs Canyon creek. The combined flows of
these creeks constitute practically the entire flow of the
basin and are the streams from which a supplementary
supply of water could be obtained.
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West Portal of Mono Craters Tunnel
With Camp Buildings in Background,

The City of Los Angeles has long been interested in
Mono basin as a logical source of additional water supply.
As early as 1915 the Department of Public Service (now
the Department of Water and Power) made a preliminary
study, consisting of field surveys and investigations, to
consider the feasibility of diverting waters of the basin,
The investigating engineers originally considered diverting
waters of Rush creek and Leevining creek to Owens
river through a tunnel under Deadman pass, and utilizing
this additional supply primarily in connection with the
Owens River Gorge power development,

Hydrographic studies have shown that it would be pos-
sible to impound within and divert from Mono basin, a
quantity of water which, when added to the Owens River
supply. and supplemented by the Owens Valley under-
ground water supply when necessary, would enable the
City to operate the Los Angeles aqueduct continuously
at its maximum mean annual flow of 480 c.f.s,

For the twenty-six year period, 1906 to 1931, inclusive,
the average annual flow of all these Mono Basin streams,
as nearly as can be determined, was approximately 226
c.f.s, of which 195 c.i.s., or 86%, could have been diverted
had the water supply system herein proposed been in oer-
ation. However, for the eleven years—1923 to 1933, in-
clusive, which was a period of subnormal stream flow, the
average annual flow of these streams was about 150 c.f.s.
of which 140 c.f.s, or 93%, could have been diverted.

In January, 1930, a detailed survey of the Mono Basin
project was commenced by the Department of Water and
Power. Prior to that date the only available authentic
maps of the region were those of the U. S. Geological
Survey and those of the earlier Department surveys. The
Geological Survey quandrangles were of such small scale
and large contour interval as to make their use imprac-
ticable as a basis for sclecting an aqueduct route. The
earlier Department surveys were limited to the Silver lake-
Deadman route only. The possibility of, and the need
for, examining other routes soon became apparent and a
comprehensive detailed survey of the entire south half of
the basin was therefore found necessary. Four routes for
a gravity aqueduct from Mono basin to the Owens Valley
drainage, as well as several possible pumping routes, were
investigated during the course of the survey.

The diversion of water by either of the three routes
into Long valley and the Owens river would require con-
struction of a long tunnel under Deadman divide. In
order to obtain information concerning underground con-
ditions along each of the long tunnel lines, numerous test
holes were drilled to tunnel grade, ranging in depth from
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386 to 1,320 ft. Core samples and samples of drill cut-
tings were taken and a record kept showing per cent of
core recovery. Also underground water conditions were
noted and temperatures recorded.

In August, 1931, a board of consulting geologists and
engineers, composed of Allan E. Sedgwick, Charles T.
Leeds, and J. B. Lippincott, of Los Angeles, and Charles
P. Berkey and Thaddeus Merriman, of New York, was
called upon to review all engineering data and select a
route for construction. Members of this board examined
the hydrographic, topographic, geologic, and economic fea-
tures of the proposed development and submitted a report
favoring the Mono Craters route. In this report the fol-
lowing statement was made: ‘In our judgement the plan
which is based on storage of water at Grant lake on Rush
creek, with a tunnel thence to the Owens river near the
base of Bald mountain, the so-called ‘]’ line, appears to
be geologically and economically the most feasible route,
and will yield the largest supply of water.

Engineering investigations have shown that Grant lake
is the most suitable reservoir site of large capacity in
Mono basin. The dam for this reservoir would be located
on Rush creek at the narrows below Grant lake. It would
be of the earth-fill type and would rest on a morainal
foundation. A dam aporoximately 80 ft. in height above
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PLAN (CONCRETING)

the stream bed at this location would create a reservoir
of about 48,000 ac. ft. capacity.

The different sections of the proposed Mono basin aque-
duct would vary in capacity to carry the added water as
the different streams are diverted into it at convenient
points along the line. From Leevining creek to Walker
creek the capacity of the aqueduct would be 200 c.fs,
increasing to 250 c.f.s. at Walker creek diversion and
continuing with this capacity to Grant Lake reservoir.
The aqueduct from Grant Lake reservoir to the Owens
river would be a pressure line, consisting of a short tun-
nel at Grant lake, about 3 mi, of concrete pressure pipe
and the Mono Craters tunnel, 11.3 mi. long, with a maxi-
mum capacity of 500 c.f.s.

Mono Craters tunnel, 59,812 ft, in length, as being built,
has a 9 ft. section of wide horseshoe type, and will be
concrete lined throughout. Due to its length, two shafts,
one of them (shaft No. 1) 900 ft. deep, and the other
(shaft No. 2) 300 ft. in depth, are being sunk along its
axis to avoid an unduly long construction period. Exca-
vation will be carried on from 6 headings, two at each
shaft and one each at the portals. The estimated time
required to complete Mono Craters tunnel is 3% vr.

The estimated construction cost of the Mono Basin
project is $7.300,000, segregated as follows:
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Leevining to Grant lake......v.oonnn i $ 842,000
Grant Lake reservoir.......ooevueunu... 453,000
Grant lake to Mono Craters tunnel. ... 387.000
Mono Craters tunnel.....oooee oo v v 5,618,000

An average of 1,000 men will be emploved over the 42
months construction period, with a maximum of 1,800 men
at any one time,

Provision is made for a future extension of the aque-
duct to divert the waters of Mill creek. The Mill creek
extension, approximately 8.5 mi. in length, is estimated
to cost $371,500.

Construction on the Mono Basin project was authorized
by the Board of Water and Power Commissioners on
July 3, 1934, and actual drilling was started at West
portal on September 24 and at East portal on November
23. Excavation for sinking shaft No. 1 was begun Novem-
ber 28, 1934. Up to January 10, of this year, 470 ft. of
tunnel had been drilled at West portal, 168 ft. at East
portal, and shaft No. 1 had been sunk to a depth of 41 ft.

In January, 1930, at the beginning of the field surveys,
camp was cstablished on Cain ranch to provide accom-
modations for the engincers and surveyors assigned to the
work. This camp has been kept open since then, except
for short periods during the winter months of the past
two years when work was temporarily suspended on ac-
count of weather conditions, When construction work
was begun in July and pending erection of four perma-
ent camps along the tunnel line, Cain Ranch camp was
greatly enlarged to serve as a temporary base of opera-
tions. Four permanent construction camps are now being
built; headquarters camp at West portal, to house 200
men, being practically completed, shaft No. 1 camp to
accommodate 230 men, shaft No. 2 camp for 250 men, and
East portal camp for 150 men. All camps are electrically
lighted and all kitchens are electrically equipped through-
out. For heating, Butane gas is used as fuel, the dormi-
tories being equipped with hot air units while the other
buildings are heated directly by gas stoves, Roads have
been built to provide access to all camps and a water sup-
ply for domestic and construction use has heen completed.
A 33 kv power transmission line from the Southern Sierras
Power Company's Leevining plant No, 3 to each camp has
been erected with a substation at cach. Telephone lines
have been built to provide direct communication by tele-
phone and teletype from lLos Angeles to the work. Be-

(Insert) Temporary Timber
Headframe at Shaft No. 1.
|Lower) East Portal of Mono |
Craters Tunnel Showing Ware-
house and Owens River in Fore- i
ground.
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SCaLl fusio”

Concrete Lined Mono Craters Tunnel
Showing Timbered and Un.imbered Sections.

cause of snow conditions and deep drifts during winter
months, snowsheds have been erected at each portal to
provide access to the tunnel.

It is planned to carry on construction at all times with
crews working three 8-hr. shifts per day for six days a
week. Four 3%-in. automatic feed drifter drills mounted
on a drill carriage built in the Water and Power Depart-
ment shops will be placed at each of the 6 faces, using
174-in. hollow round drill steel. Six-inch compressed air
lines will be installed and ventilation will be provided
through an 18-in. diam. pipe. A mucking machine, empty-
ing the muck into 70 cu. ft. capacity, two-way side dump
cars, will be used at each face. Excavated material will
be carried out in 9-car trains hauled by storage-battery
locomatives operating on a 24-in gauge track of 40 1b. rail.
Switches are of the portable jump type.

Work on the Mono Basin project i1s being carried on
by H. L. Jacques, construction engineer, and E. A. Bayley,
field engineer, under the direction of H. A. Van Norman,
chief engineer and general manager of the Bureau of
Water Works and Supply, City of Los Angeles.

Denver to Build
New Flood Control Dam

Advertisement of bids for construction of Cherry Creek
dam in Colorado will be made shortly after February 6,
the final date for filing objections against the formation
of an improvement district for handling the project, This
dam will be built by the City of Denver and negotiations
have already been completed for the damsite near Sulli-
van, Colo., including an area of 800 ac. designed for reser-
voir area. The project is primarily a flood control meas-
ure and is the outgrowth of several recent disastrous
floods.

A $290,000 general obligation bond issue was approved
by voters in January, 1934, and bonds to the amount of
$118,000 will be sold to cover the cost of the damsite and
defray engineering costs which have been advanced by the
city. The general abligation bond will cover 35% of the
construction costs. A special improvement district will
pay 35% and the remaining 30% will be taken care of by
a PWA grant. Specifications are now available. A. K.
Vickery is city engineer and is in charge of work.
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EL VADO dam, the first large metal faced
gravel fill dam to be built, forms the storage unit on
Chama river for Middle Rio Grande Conservancy District
in New Mexico. The construction program of the Con-
servancy District includes: drainage of one of the oldest
irrigated areas in the United States; flood protection for
the communities and agricultural lands; and construction
of a modern irrigation system to replace one which had
been more or less existent in the valley for a period prior
to 1539 when Spaniards first explored the valley and found
Indians irrigating their lands.

The district extends from White Rock canyon, about
50 mi. above Albuquerque, N. M., to a point near San An-
tonio, N. M., the total length being about 150 mi., and
covering an irrigated area of 123,265 ac. Most of the land
is already settled, The District's program is, therefore,
one of conservation and restoration, rather than develop-
ment.

Riverside drains and levees parallel the Rio Grande on
each side for practically the entire length of the project.
Interior drains are built to serve all lands where drainage
was needed. Water for irrigation is diverted from the
Rio Grande by means of 4 diversion dams and two
headings.

During the summer months the river flow is inadequate
to supply the canals, and in the spring, floods occur which
endanger the entire valley. To supply water for the dry
months and to cut down flood danger, a storage dam
upstream of the project was a necessity, Studies made
on both the Rio Grande and Chama river, its main tribu
tary, indicated the most feasible site was at El Vado,
located on Chama river where it enters a box canyon
about 30 mi. southwest of Chama, N. M., (the nearest
point on the railroad). Chama is located on the Denver
& Rio Grande Western Railway narrow gauge line from
Alamosa to Durango, Colo. A graded highway and tele-
phone line provides communication with the dam site.

Camp buildings are of a semi-permanent character and
will be used as a summer camp for tourists after all con-
struction is completed. Water for the camp is supplied
from a deep well, with suitable storage facilities and dis-
tribution system. Hot and cold water, as well as steam
heat and sewage facilities are furnished all buildings ex-
cepting the garage, warehouse and shops. Sewage passes
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Constructing
Steel Faced
Storage

(Upper) General View of Upstream Side (Steel Face) of

Dam Looking Toward Right Abutment. (Lower) Placing

Bridge Beams Over Spillway Opening with P&H Dragline

Crane. Note Uncompleted Section of Steel Face at Left
of Spillway.

through a septic tank and onto an aeration field, from
which the effluent finally seeps into the river. Electric
current for the camp is furnished by a 4-cylinder Atlas
Diesel engine, driving a direct connected 37 kw. Westing-
house generator. Three 1% kw. Kohler plants were used
to light remote parts of the works.

Irrigation demands for the District are based on supply-
ing 4.5 ac, ft. per acre at the point of diversion and 3
ac. ft. on the land. To supply the deficiency in the river
flow it was estimated that a capacity of 190,000 ac. ft. of
water was needed at El Vado. The reservoir behind the
dam, which is 174 ft. high, (allowing 13 ft, freeboard)
has an impounding capacity of 198,000 ac. ft. and an area
of 3,300 ac. The drainage area of the Chama above the
dam is 650 sq. mi. The average computed runoff is 400,-
000 ac, ft., which means that an average of 200,000 ac. ft.
will be wasted through the spillway each year. The dam
is at elev. 6,900 ft. and in a territory of heavy snowfall so
that most of the runoff occurs in the spring months as a
result of melting snows. The maximum flood on record
is 6,700 c.f.s,

At the dam site the river cuts through alternate beds of
shale and sandstone. A concrete cutoff wall extends to
good rock the entire length of the dam. From sta. —1-+00
to 1+60 (looking downstream) the dam is founded on
solid sandstone; from sta. 1+60 to 9+60 a mass of slide
rock, composed of sandstone blocks of various sizes and
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The First Large
Dam for Irrigation
in New Mexico

El Vado Dam on Chama river involves
unique method of constructing concrete
cut-off wall and placing welded steel face

on gravel fill and in spillway channel.

By H. P. BUNGER*

Designing Engineer, Middle Rio Grande Conservancy District,
Alburquerque, N. M.

filled in or bedded in decomposed shales or loam, was en-
countered. An unreinforced concrete cutoff wall of 3 ft.
minimum thickness was carried through the slide mass
and bedded into the undisturbed shales. The cutoff in
this section varied from 10 to 130 ft. in depth. Shafts were
sunk to the undisturbed shales at the base of the cutoff
wall at sta. 2+80, 4+07, 5426, 6+25, 7+25, 8+50 and
9437, Shafts at sta. 2+80, 4+07 and 5+26 were equipped
with skip hoists and all material between them was re-
moved by a method of drifting. Where large unfractured
rocks were encountered they were left in place and incor-
porated into the wall, Material was taken out in 7-ft.
layers. As excavation progressed, drifts were filled with
concrete. All horizontal timbers or braces were removed
and replaced by precast concrete struts which were in-
corporated into the wall. All vertical timbers were left
in place and the remaining excavation filled with concrete.

An average of 4.5 sk, of extra finely ground cement was

(Uppeliﬂklx t) Erecting Steel Plate Parapet. Gravel

h
1l Will Be Brought to Top of Parapet.

(Right) Placing and Welding Steel Plates in Spillway
Channel, Note Anchor Panel and Beams in Sidewall
and Gravel Fill in Place on Floor.

(Lower) Looking Downstream Through Completed
Steel Lined Spillway. Plates Were Unpainted When
Photograph Was Taken.

WESTERN CONSTRUCTION

NEws 37

used per yard of concrete in the wall. The water content
was carefully controlled and vibrators were used to help
insure a water-tight wall.

The upper portion of the cutoff wall, deep enough to
accommodate the apron plate, was constructed in an open
trench the entire length of the dam. This was done to
permit placing the gravel fill and the steel face without
being held up by the deep underground work. The under-
ground wall was brought up and sealed onto the under-
side of the portion which was in place near the base of
the dam. A total of 8,000 yd. of material was removed by
stoping and 5.500 cu. yd. of concrete were placed under-
ground.

Shafts at sta, 6475, 7+25, 8+50 and 9-+37 were sunk
for exploration purposes after which they were filled with
concrete. Inspections showed a tight shale which could
be left in place. At sta. 9+37 a narrow channel 40 ft.
deep was found in which was an 8-ft. layer of river
gravel just overlying the undisturbed shale. This layer
of gravel was found to pinch out in a distance of 135 ft.
The space occupied by the gravel was carefully filled with
concrete, care being taken to make a tight seal between
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9-+60 to the end of the dam the beds of shale and sand-
stone are undisturbed, and presented no difficulty from a
construction standpoint,

From one to three lines of 2 or 4-in. grout holes at
5-ft. centers each way and 30 to 40 ft. deep were drilled
along the upstream edge of the cutoff and were grouted
at 100-1b. pressure. No excessive amount of grout was
taken by any hole.

The upstream slope of the dam is 124:1, the downstream
slope being 2:1, excepting for the top 10 ft., where it
changes to 1%:1. A rock fill extends the full width of
the base in the old river channel and terminates in a rock
fill section at the downstream toe.

All loam, decomposed shale, vegetable matter, and loose

Details of Steel Face Showing Joints, Parapet, and Method of
Fastening Steel to Top of Concrete Cut-off Wall.
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irregular masses of rock were removed from the site be-
fore gravel was placed. The gravel fill contains approxi-
mately 600,000 cu. yd. of material which was hauled from
a deposit located about one mile upstream from the dam
site.

Two 50-B Bucyrus-Erie draglines were used to handle
the material at the pit. One dragline, equipped with a 60
ft.-boom and a 1% yd.-bucket, was used to strip the over-
burden from the gravel; the other dragline, equipped with
a shovel attachment and 1% yd.-dipper, was used to load
trucks. All loading, stripping, spreading, and rolling of
the material in the dam was done by the District’s forces,
as well as construction and maintenance of roads. Haul-
ing was contracted to Springer Transfer Co. of Albu-
querque at a price of 20c per cu. yd., measured in the dam.
Placing of the gravel fill was begun March 15, 1934 and
completed by October 10, 1934, except for about 6 ft. of
depth at the crest. This was placed by the District after
the parapet was in place.

The contractor used fifteen R-95 special Indiana trucks,
equipped with Wood hydraulic hoists and dump bodies
with extra side boards to enable them to carry 3 cu. yd.
loose measurement per load. Trucks and shovels worked
3 shifts of 7% hr. every day except Sundays and holidays.
Thirteen trucks were kept in the line, with two for reserves,
The record of hauling was as follows: 575,000 cu. vd. were
placed in 176 days or 487 shifts. A total of 217,002 loads
were hauled, making an average of 448 loads each shift.
The highest average for any month was during August,
when 489 loads per shifts was made. The best output
for 24 hours was 1,704 loads in 1.350 min., using 13 trucks.

Material was partially spread as it was dumped from the
trucks, the spreading into 8-in. layers being completed by
bulldozers mounted on Caterpillar tractors. The fill was
then sprinkled as much as was possible without bogging
down the trucks, and was compacted by a roller weighing
2 tons per foot, drawn by a Caterpillar tractor. All bould-
ers exceeding 6-in, diam. were removed from the working
surface by hand and were dumped on the downstream
face, forming a rock blanket varying from 3 to 30 ft. thick,

On the upstream slope the gravel fill is protected from
wave action and percolation by a water tight diaphragm
of steel plates of more than 5 ac. in extent, and resting
directly upon the slope of the fill. The plates are 14 in.
thick throughout and, except for the sketch plates, are
8% by 25 ft. They are placed so as to lap 214 in. and are
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attached along all edges by 3%-in. bolts at 18-in. centers
and a ¥%-in. fillet weld. A vertical expansion joint is
placed every 25 ft, No provision was made for expansion
or contraction in the vertical direction. Face plates were
attached at the base to the apron plates, which were
thoroughly embedded into the top of the cutoff wall. At
the top of the dam they were attached by bolts and clips
to the curved parapet plates. The plates were placed and
bolted up ahead of the gravel fill, thus forming an up-
stream form against which to place the fill.

The fill directly under the plate was hand placed and
tamped. ‘A’ frames made of angles, with one vertical leg
and the other on a 1%:1 slope, were placed on 8-ft.-4 in.
centers and brought to line and grade by the enginecers.
Plates were then placed on these frames and bolted into
position after which the frames were embedded in the
gravel, thus forming not only a support for the plates
but also an anchor.

One 400 amp, Lincoln electric welding machine and
heavy coated ‘Fleetweld welding rods were used through-
out for all welding operations,

At the crest of the dam the steel face terminates in a
curved steel plate parapet supported by and anchored into
the gravel fill by steel frames anchored into concrete
sleepers.

All steel for the face and parapet was fabricated and
erected by American Bridge Co. A total of 1,280 tons of
steel was placed in the face at a total cost, including over-
head, of 3.6 cents per Ih. The parapet steel weighed 84
tons and cost 8 cents per Ib, in place.

The plates were shipped unpainted and field painting
is being dome by District forces. No painting was done
on the underside of the plates. The exposed surface is
given an undercoat of red lead and a top coat of a metal-
lic coating which is manufactured by Acorn Refining Co.
and Sherwin-Williams Paint Co.

In order to take care of the flow of the river during
construction, and also to serve as an outlet after comple-
tion of the dam, a 12 ft-diam. horseshoe tunnel 650 ft.
long was constructed under the right abutment. At the
upper end, the tunnel was in a layer of dense black shale
which scaled off badly and required timbering, However,
the greater part of the tunnel was in sandstone and re-
quired no timbering, For a distance of 70 ft. from the
intake portal the entire excavation outside of the ncat
lines was filled with concrete and grouted. For the
remainder of the length an interior form, made of steel
liner plates of a type manufactured by Commercial Shear-
ing Co., covered by a heavy wire mesh and 3 in. of gunite,
was used as a lining. All over break or area outside of
the plates was carefully back packed with rock. At 32-in.
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(Left) First Water Through Diversion Tunnel. A Valve House
Will Be Placed at This Tunnel Portal. (Right) Tunnel Section
Showing Steel Liner Plates and Back-Packed Rock Which Is Gunited,

intervals the face of this rock packing was shot with gunite
sufficient to form an 8-in, ring of solid masonry. This
method of lining the tunnel has proved satisfactory and
saved considerable time and cost over the usual mono-
lithic method,

A trash rack structure, made up of horizontal and verti-
cal C-B sections was placed at the intake to the tunnel.
After the fill was completed and the storage of water was
possible, the trash rack was sealed off, stopping the flow
of water through the tunnel and a concrete plug was
placed near the upper end. The plug is bonded into the
lining and forms a transition from the tunnel section to
the 78-in. diam. cast iron conduit sections which serve as
an anchor and connection for the outlet penstock.

The outlet penstock, 78-in diam. pipe of butt strap
welded construction is 635 ft. long, and consists of plates
that are 7/16 in. thick throughout. The penstock is con-
trolled at its upper end by a 78 in. emergency butterfly type,
valve which is both manually and hydraulically operated.
At the lower end the penstock branches into two 60-in.
outlets, each of which is controlled by a horizontal sleeve
valve of a type patented by C. H. Howell and the writer.

The capacity of the outlet is figured to be 1500 c.is.
with a half reservoir. Water released from the dam will
flow down the Chama river channel, a distance of about

’\;’f slid o

MAXIMUM SECTION THRU DAM

25 8-

NOTE AN

Fill fo be placed in 8 Layers ama ¥
sekleal by pornaing or slvicing ard .
rolling where rmeceéssary -

.fpw” w3 L1 é7as 0

| “~Grouf Holes 5'0"crs




Aggregate Plant at Pit Located About One Mile
Upstream From Dam.

75 mi., and empty into the Rio Grande, from which it will
be diverted into the District’s canals.

The spillway is located at the right end of the dam and
is formed by a cut approximately 1,000 ft. long and 90 ft.
maximum depth. It has a base width of 36 ft. at the
intake and tapers to 20 ft. at the lower end, where it dis-
charges over a cliff 60 ft. high into the riverbed. The
point of discharge is about 600 ft. downstream from the
toe of the dam. The excavation was contracted to Frank
Shufflebarger of Albuquerque and consisted of removing
80,000 cu, yd. of shale and sandstone.

At the inlet end the excavation was through hard shale
which required shooting before it could be moved, but
which broke up very rapidly on being exposed to the air.
At the lower end of the excavation was through heavy
dense sandstone, which formed an excellent anchor and
base for the spillway lining.

The capacity of the spillway is estimated to be 12,000
c.f.s. with the water at normal elevation, and 20,000 c.f.s
before the dam is endangered. The rate of discharge is
controlled by an automatic radial gate 36 ft. wide and
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23}z ft. high, so balanced by counterweights and floats
that it will open as the water rises above normal in the
reservoir and will close as the water drops, This is the
largest automatic radial gate ever constructed and differs
from the usunal type of radial gate in that it has five arms
equally spaced along the face instead of the usual two.
The reactions from the arms are taken by a concrete heam
extending from wall to wall of the gate structure.

At the gate the concrete structure is 36 ft. wide with
vertical cantilever side walls 36 ft. high, Just below the
gate beam the structure tapers to a base width of 32 ft..
a depth of 21 ft. and side slopes ¥4 to 1. Below the point
where the above section is reached the chute is lined with
steel plates. The plates are 5/16 in. thick on the floor
and %4 in, thick on sides and beams. These plates are an-
chored to tees set in concrete beams placed 8 ft.-4 in. cen-
ters. The beams are 12 in. wide and of sufficient depth
and reinforced to take the loads due to side pressures of
the material below the beams. The beams are also an-
chored to the shale and sandstone by means of 1-in. dowel
rods extending a minimum of 3% ft. into the rock, In
the upper section the space between every sixth beam was
filled solid with concrete. In the lower or steep section
every fourth panel was filled. A minimum of 4 in. of
coarse screened gravel was placed under the base plate
and back of the side plates to form a drain. Two lines
of open joint tile drains embedded in coarse gravel extend
the entire length of the chute.

The plates are attached to the tees by means of 34-in.
plug welds at 12-in, centers at all intermediate heams and
by 3j-in. plug welds at 12-in. centers and by butt welds
at all joints and along all edges. No expansion joints
were provided,

The steel for the lining was furnished and erected by
the Wyatt Boiler Works of Dallas, Texas. The total
weight was 460 tons and the final cost, including over-
head, 6¢ per Ib. The plates were not painted on the under-
side and the exposed surface was treated the same as the
face plate on the dam,

Concrete aggregates were obtained from the deposits in
the river channel. All sand was washed to reduce the
elutriation from 6% in the natural sand to 2% in the
washed. The coarse aggregate was 1M4-in. diam. maxi-
mum and material coarser than this was crushed.
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All work was done by force account except as noted.
The maximum number of men employed was 649, the
average being about 300. Money for building the dam
was obtained by the sale of bonds to the Reconstruction
Finance Corporation. Due to the remoteness of the work
the men were permitted to work 48 hr. per week,

The work has been done under the supervision of the
Board of Commissioners of the District and C. H. Howell,
chief engineer, assisted by D. C. Henny, Andrew Weiss,
E. H. Wells and Kirk Bryan, acting in consulting ca-
pacities. Field work has been under the direct supervision
of H. V. R. Thorne as construction superintendent, and
Mr. C. P. Seger as resident engineer. The writer has been
in charge of all designs.

*H. P. Bunger was born at Wheatridge, Colo., and graduated
from University of Colorado in 1914 with a B. S, C, E. degree.
For the next three years he was connected with the Atchison,
Topeka & Santa Fe Railway Co,, serving as redman, transitman,
chief of party on valuation work, and structural designer. The
following year and one-half, Bunger was in private practice on
survey and water filings, and as mine engineer for Leyden
Coal Co. at Leyden, Colo.
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From April, 1918, to Febru-
ary, 1919, he was office engineer
and chief inspector on the water
works system constructed at Ex-
plosive Plant ‘C’ at Nitro, W.
Va. During 1919 Bunger was
instructor of hydraulics and wa-
ter power at University of
Colorado, and 1920 he was de-
signer for Colorade Builders
Supply Co. on grain elevator
foundations and reinforced con-
crete buildings. From 1920 to
1926, Bunger was with the Bu-
reau of Reclamation, Denver,
working on design of all types
of wood, concrete, and steel irri-
gation structures, outlet works,
trash racks, spillways, etc.; also
checking designs of three diver-
sion and two storage dams.

From 1926 to 1933 he was with J. G. White Engineering
Corp., Mexico City. This work involving water studies, designs
and estimates for proposed projects, designing and detailing of
all types of irrigation structures including concrete gravity
and arch dams. During the last three years with this firm he
was designing engineer in charge of all design work on projects
in Mexico. For the past two years Bunger has been with
Middle Rio Grande Conservancy Disirict as designer in charge
of all designs and detailing for El Vado dam, the 180-ft. gravel-
fill storage dam described in this issue. He is a member of
American Society of Civil Engineers.—Editor's Note.

H. P. BUNGER

Modern and Ancient Excavation

A Few of the Hundreds of Mules and Horses Employed on
Force Account Construction Near Calexico. (In the Insert)
A Modern Tractor and Farm Plow Loosens Material for 4-Up
Fresnoe Outfits,

F ORMAL dedication ceremonies were held
December 16, 1934, at the Potholes area near Laguna
dam on Colorado river to inaugurate work on the new
$27,000,000 All-American canal which is now being
pushed forward at three points on the 80 mi. site of the
project along the Mexican border in Southern California.

Water will be taken from Colorado river at Imperial
dam about 434 mi. above Laguna dam (15 mi. above
Yuma) and will be used for irrigation on an ultimate
area of 900,000 to 1,000,000 ac. of fertile but arid lands
in the Imperial and Coachella valleys. The diversion dam,
which will be advertised for bids about April, will probably
be of the floating or Indian-weir type with a crest length
of 1,770 ft. at elev. 180 ft. providing a floodway capacity
of 170,000 c.f.s. without overtopping the gate structure.
Six desilting basins are proposed—these to be located
adjacent to the diversion dam.

Methods Employed on
All-American Canal

Forty-four miles of canal, involving over
45 million cubic yards of material is being
excavated with twelve and six-yard drag-
lines and nearly 1000 head of horses and

mules.

Capacity of the canal from Imperial dam to Siphon
drop, a distance of nearly 15 mi., will be 15000 c.f.s. From
Siphon drop to Pilot Knob, a distance of about 7 mi., the
capacity will drop to 13,000 c.f.s. From the latter point
westerly, the canal capacity will decrease as diversions are
made to the north end of Imperial valley, the capacity at
the end of the west side main canal to be about 2,500 c.i.s.

A 130-mi. branch canal of 2,000 c.f.s. initial capacity,
estimated to cost $7,000,000, will probably be built later
to serve Coachella valley. The upper portion of the canal
parallels Colorado river for about 5 mi. and from this
point to Pilot Knob it roughly follows the Yuma main
canal, cutting through foothills at the edge of the mesa.
In this stretch are two points at which solid rock is en-
countered—the only places on the entire canal where such
material is found. The rock work extends from sta. 1140
to 1170 and involves about 540,000 cu. yd. of material,
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In the length between the dam and Pilot Knob will
also be the only wash crossings of any consequence—the
two principal ones being Un-named, and Picacho washes.
There will also be several smaller crossings near Pilot
Knob. In all cases it is planned to carry the canal under
the washes through reinforced concrete siphons. The
siphon at Un-named wash is estimated to cost about
$250,000 and for Picacho wash, approximately $350,000.

From Pilot Knob to sta, 1860, a distance of some 14 mi.
and the end of the present contract work, the major por-
tion of the canal will be cut through the sand hills area.
In this division, the canal is being dug to a maximum
depth of nearly 100 ft. There will be only one structure,
a crossing of the state highway at the western end at
Government Gap. Total excavation in the sand hills
region amounts to 22,000,000 cu. yd. on nearly one half
of the total of the entire main canal.

Specifications for the approved cross section in the
sand dune area are as follows: Base width, 130 ft.; depth
of water, 16.38 ft.; side slopes, 2:1; velocity, 3.75 ft. per
sec.; and berms of 20 ft. in width at the intersection with
the floor of the mesa.

The work on the main canal is being done under two
separate contracts and with force account labor. Schedules
1 to 6, inclusive, covering the work from sta, 245 to 1860,
a distance of about 30 mi, is under contract to W. E.
Callahan, of St. Louis, H. Gunther, and J. P, Shirley, of
Dallas, at a price of $4839.587. The total yardage in-
volved under the 6 schedules amounts to 39,325.000 cu. vd.
of common and 57,000 cu. yd. of rock. The average price
on the common was 12! per cu., yd. The rock work
mentioned previously is under contract to Griffith Co.,
Los Angeles, at a price of $228,800.

About 11% mi, of canal on both sides of the town of
Calexico, Calif., is heing done by force account labor.
This work is being financed by PWA relief appropriations
alloted mostly because of distress in Imperial valley due to
last summer’s drought. This force account work extends
between sta, 3110 and 3330 east of Calexico and between
sta. 3900 and 4242 on the west side of Calexico.

Work which is covered under the major contract was
started on December 11 at Potholes and Andrade near
Pilot Knob. By February 1 nearly 1,000,000 yd. of mat-
erial had been moved on several schedules. Schedule
No. 3 is under sub-contract to Boyce & Igo of Baton
Rouge, La. and involves about 6,000,000 cu, yd. of com-
mon. The sub-contractors are using a 12-yd., and 3-yd.
Bucyrus-Monighan dragline. On schedules 1 and 2, in-

A Tractor Drawn 25-Yd. LeTourneau Wagon and 2-Yd.

Northwest Shovel Are Used in the Rock Work on Griffith’s
Contract.
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volving more than 8 mi. of canal, three Bucyrus-Monighan
draglines of 12, 6, and 1% cu. vd. capacities, are used and
on schedules 4, 5, and 6, one 12-yd., two 6-yd., and one
1%2-yd. machines are being used. The 12-yd. machines
are the largest dragline excavators ever used in the west
and have a total weight of 650 tons each. These machines
have been previously used on Mississippi river levee work
by the contractors, The largest machines have 175-ft,
booms, the 6-yd. machines are equipped with 150-ft.
booms and the 1Y4-yd. draglines have 100-ft. booms. These
machines employ the walking principle which is used to
advantage in soft dirt and mud.

The major draglines are equipped with 450 hp. diesel
driven motors and 40 h.p. auxiliary units; and the 1%-yd.
machines have 240 hp. diesel driven motors. The largest
equipment is used for roughing out the channel of the
canal and the smaller machines are used for finishing.

The width of the excavation through the sand dune area
ranges from 130 to 160 ft. at the bottom and at some
places where the banks are high, the width at the top is
nearly 400 ft. Although the ground is largely sand and
clay, there are numerous pockets of cemented gravel
which require blasting. Blast holes are drilled to a max-
imum depth of 10 or 12 ft, by Ingersoll-Rand jackham-
mers using Crusca steel and removable Timken bits.

A specially constructed all-welded rooter has been tried
successfully by the contractor to dispense with blasting in
these cemented gravel areas. The beam of the rooter is
25 ft. long with a plow section 6 ft. deep and 8 ft. long.
The rooter, which has a weight of 20,000 Ibs., is balanced
so as to be suspended from the boom of the dragline in
a manner similar to that which the dragline bucket is
supported. It is operated in the same way, being buried to
the beam on the pull. With this device, which can be
kept handy to the dragline, a blasting crew is not neces-
sary each time a patch of cemented gravel is encountered
and much time is saved. The material is of a crumbly
nature which is troublesome in drilling. In excavating
with the draglines, material is usually taken out to the full
depth and cast cach way. Limits of the excavation are
marked for the operator with lime lines on the ground.
Dipper teeth of Amsco, Esco, and H & L type are made
to a special design, Two LeTourneau bulldozers mounted
on Caterpillar diesel tractors are used for leveling the
waste material in the bank,

The headquarters camp of Callahan & Gunther—Shir-
ley Co., located at Colorado Siding near Winterhaven,
Calif., includes a machine shop for general repairs and
maintenance of excavating equipment. Most of the heavy
repair work is done in the shops of Imperial Water
District at Andrade. A temporary machine shop is also
maintained at Boyce-Igo’s camp and includes a Lincoln
‘arc shield’ welding machine and a Gardner-Denver com-
pressor driven by belt from a Caterpillar ‘30’ tractor,

A total of 150 men, employed on the dragline work,
in four 6-hr. shifts. These men are hired through the
Federal-Re-employment Agency in El Centro.

Personnel of the Callahan, Gunther-Shirley Co. includes
W. E. Callahan, president; L. D. Crawford, vice-president
and general manager; and V, H, Gray, superintendent of
construction, Rex Igo is superintendent for the sub-
contracting firm of Boyce-Igo Co.

More than 175000 cu. yd. of rock has been taken out
on Griffith Co.'s contract on the rock work at Pilot Knob.
This rock is of granitic formation through which runs
streaks of extremely hard rock ranging in thickness from
6 in. to 3 ft. This rock is so hard that as many as 50
Stellite bits have been used in drilling 2 ft. of hole. An
average of 1% 1b. of powder per cubic yard of rock is
required in blasting. Two Cleveland wagon drills and 3
Ingersoll-Rand jackhammers are used, the latter, largely
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in secondary blasting of which
there is considerable. From 60 to
80 wagon drill holes, spaced about
26 ft. apart, and ranging in depth
to 30 ft., are usually fired at one
time. The holes are first sprung
with special dynamite, then load-
ed with 60% stick and 70% bag
powder. As much as 30,000 cu.
yd. has been broken up in one
shot.

Width of the excavation ranges
from 69 ft. at the bottom to about
250 ft. at the top with a maximum
depth of 15 ft. Materials are taken
out in 30-ft, lifts, a 2-yd. Bucyrus-
Erie shovel being used in the
earlier excavation, and two 2-yd.
Northwest shovels being used at
present. Material is wasted in
ravines adjacent to the ends of
the cut. This material is hauled
in two 25-yd. Le Torneau
pneumatic tired, all-welded bug-
gies drawn by Caterpillar 75
diesel tractors and in a 12-yd.
Mack truck. A bulldozer is used
in leveling the waste dumps and sloping the sides of the
cut. Forty men are employed on the rock work.

The contractors’ personnel includes S. M. Griffith, pres-
ident; John Holstrom, vice-president in charge of con-
struction; and Cliff Bong, field superintendent. James
Atkinson is resident engineer on Griffith’s schedule for the
Bureau of Reclamation,

More than 300 men and nearly 1,000 head of horses and
mules are emploved on the day labor work near Calex-
ico. Specifications for the canal being done by day labor
are as follows: Height of bank, 15.8 ft.; water level, 11.3
ft.; bottom width, 60 ft.; slope of bank, 174:1; width of
bank at top, 20 ft.; capacity, 2,600 c.f.s. An average of
70 cu. vd. per team per day of 6 hr. is being moved by the
force account crews who furnish their own horses and
mules and excavating equipment which consists of fres-
noes and tractor plows and scrapers.

In the beginning, it was found that the hard top soil
when blasted, made rough clods which hurt the feet of the

Two 12-Yd.

line Excavation.

Maintaining Nevada's Highway System

During the fiscal year ending June 30, 1934, Nevada De-
partment of Highways spent $502,712 for maintaining 2,287
mi. of roads. Total mileage and expenditures for various
types of improved and unimproved highways are as follows:

Type of Road Mileage Expenditures
Cement concrete .......... 18 $ 7.214
Asphaltic concrete .. 43 12,178
Asphaltic macadam .. 5 385
Bit. treated surface 1153 191,022
Gravel ....ocviiiannasee cee 942 188,791
Graded and unimproved. ............... ... R ] 14,208
Miscellaneous seal coating, ete .s 88,814

2287 $502,712

The cost per mile varied from $77 for asphaltic macadam
to $399 for cement concrete, with an average of $180. The
actual cost per mile of maintaining surfaces and building and
repairing’ shoulders for the various types of roads is as fol-
lows:

Cost
Type Mileage Cost Per Mile
Cement conerete .........coovviniinninsn 18
Filling joints and cracks and patching,
WL soeinniniaiminounininn mininn aInLe o 1 BOIS 000)9 § 1,167 $ 65

Bucyrus-Monighan
Action Near Andrade. (Right) A 10-Ton
Rooter Loosening Cemented Material for Drag-

Westery ConsTRUCTION NEWS 43

Draglines in

teams, Consequently tractor drawn scrapers were em-
ployed to clear off this layer of earth, Sixteen tractor-
plows all owned by Imperial valley farmers are used to
loosen up the material for the 2-up and 4-up fresnoe teams.

Beginning at sta. 3900, a mile of canal was roughed out
with the idea of using dragline excavators to finish the
channel. It has since been found, however, that the teams
can do a good job of finishing and the remaining 5% mi.
will be completed this summer. Excavated material is
dumped on both sides of the channel and the banks are
leveled to uniform grade on which an operating road will
be maintained.

To date, day labor earth moving cost has heen about
13c per cu. yd, although it is expected that this figure will
be increased somewhat near the end of the job. A decision
has not yet been made as to whether the canal will pass
through or around the City of Calexico. Jerome Fertig is
division engineer and Frank Higley is superintendent of
construction for the force account work.

Cost
Type Mileage Cost Per Mile
Build and repair shoulders. .............. 450 53
RO i vt o s $118
Asphaltic concrete ...........ccccivuivnunn 43
I“Imnu joints and cracks and patching,
1,352 n
3,857 90
$121
Asphaltic macadam .................0000 5
F‘lllinz joints and cracks and pntchmx.
215 43
543
Bituminous treated .............co0000000 1158
F llln.l joints and cracks and patching,
............................ 43,251 37
Build nnd repair shoulders........... 51,871 45
L I e $ 82
R oo i v i i O 942
Dragging and blading................ 134,430 143
Hauling and spreading patching mate-
L RN e R 10,628 11
Ralking PORKS: ..o noeisinioncsinnsssivien 5,130 5
Total..oovooei i s149
Graded and unimproved.................. 126
Dragging and blading. ............... 6,635 52
Hauling, unreadint, patching material 3,805 30
TRAKIAE WOCKE! +.o .0 o v s's s sismninmmsisisisaisn 1,305 10
L L T2
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Concreting operations near top of Nevada inta
towers—Boulder Dam Project.

Taking out material in spillway cut of Fort P
dam in Montana with Bucyrus-Erie 43-B shovel

a fleet of White trucks.

Crushing plant set up for 9.2-mi. surfacing job n
Driggs, Idaho. The double unit plant, driven by t
McCormick-Deering diesel power units has an oy
put of 80 cu. yd. per hr. W. C. Burns, ldaho Fall
contractor.

Excavating along center line of spillway cut f|
Fort Peck dam. A Lima ‘701" shovel is loadi
10-yd. Mack trucks,

Erecting construction trestle at site of Yaquina B
bridge, Oregon, Piledriver is working in foregrouy
and dredge ‘Coos’ is operating imn mid-channel.
Driving sheet steel piling for cut-off wall in Fo
Peck dam. The 195-ft. high driving towers are esy
cially built for driving piles to a maximum pen
tration of 140 ft. Frazier-Davis Construction
and G. J. Tarlton, contractors.

Finished lower roadway decks at east end of Sa
Francisco-Oakland Bay bridge with double deck st
structure in foreground and suspension towers loo
ing up on far side of island.

Welding (electrically) outside seam of 54-in. Suns
reservoir supply line for City of San Francisc
Barrett & Hilp, general contractors, and H.
Price, welding contractor,

9. Downstream face of Boulder dam showing pow

house construction in foreground and top of intal
towers behind dam.
Constructing deck plate girder detour bridge fa
Sacramento Northern railroad during constructio
of ‘M' Street bridge, Sacramento., George Polloc
general contractor.
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Pouring concrete for pier and counterweight pit for
Park Street double bascule bridge crossing estuary
between Oakland and Alameda, Calif. McDonald &
Kahn, contractors.

Placing and finishing lower concrete floor deck at
eastern terminus of San Francisco-Oakland Bay
bridge.

Construction of ‘M' Street railroad detour bridge
showing towers of timber lift span to provide 80-
ft. horizontal and 85-ft, vertical clearances for navi-
gation. The existing bridge on left will be dis-
mantled to facilitate constructing new bridge.

Completed electrically-welded 54-in. Sunset reservoir
supply line, San Francisco.

Nine-foot diameter electrically welded steel siphon
of Owyhee project crossing Owyhee river. This

siphon is 1630 ft. long and has a maximum head
of ft. Note flume carrying river over siphon
crossing. Morrison-Knudson, contractors.

Recently completed timber arch bridge (using steel
ring timber connectors) over Dolan creek about 45
mi. south of Monterey on California coast highway.
Maintenance work performed by Galion grader
drawn by McCormick-Deering diesel TD 40 diesel
“tractractor’ on Wolf Creek pass in southwestern
Colorado at about elev. 11,000 ft,

View across Golden Gate showing south pier fender
and nearly completed pier within, with completed
suspension tower on opposite Marin shore. (Photo
by Standard 0il Co.)

Completed Snively siphon om Owyhee project. Steel
barrel has a diameter of 10.5 ft., length of 1080 ft.
and operates under maximom head of 210 ft.
Morrison-Knudson, Contractors.

pnstruction Front
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and Lining the
Longest Tunnel

Coast Range Tunnels Of Hetch Hetchy Water

Supply For City Of San Francisco Encounter Many

Construction Difficulties . . Troublesome Gases and
Heavy Ground

By LESLIE W. STOCKER
Chief Civil Engineer, Hetch Hetchy Water Supply, San Francisco.

October 28, 1934, stands out in the chronology of San
Francisco as one of the most notable dates in the city’s
history. On that day water flowing from a distant source
in the Sierra Nevada through the Hetch Hetchy aqueduct
was officially welcomed into the city's local water system.
The Coast Range tunnel, the final link in the aqueduct line,
was completed a short time previously and is now in
service,

The purpose of this article is to describe the design and
construction of the last-completed division. A statement
on the system plan and its evolution is, however, appropri-
ate, so that the place of the Coast Range tunnel in the
aqueduct as a whole, and the reasons for adopting this
relatively costly form of construction instead of one of low-
er first cost, may be clearly understood,

Early plans for the Hetch Hetchy Aqueduct—The Hetch
Hetchy region, in the high mountain area tributary to
upper reaches of the Tuolumne river, was suggested more
than fifty years ago as a source of water supply for the
City of San Francisco and the Bay district. A map dated
1882 shows ‘the course of the proposed canal of the Tuo-
lumne and San Francisco Water Co.
was to be diverted from the river at a point a few miles
downstream from the site actually chosen, which is known
as Early intake, and flow thence in a ditch 44 mi. to a
reservoir at elev. 1000 ft.; near La Grange, in the foot-
hills east of San Joaquin valley. A line of 48-in. steel pipe,
125 mi. long, was to extend from the reservoir to San
Francisco. Another pipe line was included to supply the
East Bay region, and a branch to Stockton and Sacra-
mento was indicated. This was apparently to be a gravity
system throughout, with a maximum head of about 800 ft.
in San Joaquin valley, and with a tunnel about 4 mi. long
through the highest part of the Coast range. The sugges-
tion of the Tuloumne source appears in a report of the
U. S. Geological Survey published in 1899, but without
definite plans,

In 1902, C, E. Grunsky, then City Engineer of San Fran-
cisco, recommended the Tuolumne as the most available
source for a greater water supply for the city. His plan
was for an ultimate development of 160 m.g.d. with 60
m.g.d. initial development. The aqueduct was to be 182 mi.
in length, consisting of 141 mi. of steel pipe, 28 mi. of open
canal in the Sierra Nevada, and numerous short tunnels of
13 mi. total length. Later modifications by Marsden Man-
son, City Engineer from 1908 to 1912, increased the pro-
posed ultimate capacity to 300 m.g.d., and reduced the
aqueduct length to about 170 mi, with 30 mi. of tunnels,
Both Grunsky and Manson planned to deliver water by
gravity at the west side of the San Joaquin valley and pump

In this plan water

Gunite Lining in Tunnel Near East Portal at Thomas Shaft.
Precise Measurement of Diameter Is Being Made by Engineer.

it up the cast slope of the Coast range, using hydro-electric
power generated along the aqueduct line in the Sierra foot-
hills,

The Adopted Plan—In 1912 John R. Freeman, consult-
ing engineer to the City, proposed a plan for ultimate de-
livery of 400 m.g.d., in which, by use of long tunnels in
both mountain ranges, canals and their maintenance prob-
lems, were eliminated increased power development pos-
sibilities were increased, the aqueduct, was shortened to
about 152 mi,, the grade was lowered in the Coast range
section to provide for gravity delivery to San Francisco,
conserving power that would otherwise be consumed in
pumping. The total length of tunnels proposed was 4 mi.

Definite planning for construction under M. M.
(Shaughnessy, City Engineer of San Francisco from 1912
to 1932, and Consulting Engineer to the Public Utilities
Commission of San Francisco from 1932 until his death
October 12, 1934, confirmed the merits of the Freeman
plan, and the aqueduct now in service conforms in the
main to that plan,

The most notable change in the scheme as a whole since
the earliest plan is the increase in the ultimate quantity of
water to be diverted to San Francisco, and the most out-
standing points of difference as to physical features he-
tween the adopted plan and the earlier ones are the elimina-
tion of pumping and the use of tunnels of great length in
the main aqueduct.

The introduction of the Coast Range tunnel, 28.64 mi.
long, for gravity delivery led to a great deal of controversy.
Some critics declared that the tunnel project could never
be carried out because of the nature of the ground to be

Tunnel Section in Heavy Ground Near Indian Creek Shaft.
Note Crushed Condition of Roof Timbers.




48 WesTtern ConstrucTiON NEWS

=]
|
SECTION B
i w
- l
2 .
23'd q@ ‘“ -J- —_—— }.IDI-BHdla
R I 45 .| [ |
[ I T ]
L " .
ad w = |
I EE g 138
) 25 s 2
(%) Py ]
b
T ™ oh
it 3 | g
g il
Ll
& :
‘L’ |15| L
‘§ | 95 23 — '
2 I 3 —f y
3| | ;3
2 PLAN | w. |9 ¢
=2
5| | 8| &F
£ = R
= ris 6 @
r— I R 1 } Cross ut 5 "::.
g — L —elfEs
e
s [T T c% 3 2
2 ' ~ 20+ | i~
| c 3
wrE 2
| Scale of Feet |
S0 o 50 A

Typical Arrangement of Shaft Cross-Cut and Tunnels
Showing Loading Pocket and Sump.

penetrated. Others, not so pessimistic as to physical feasi-
bility, pronounced the tunnel plan economically unsound
because of its greater initial cost. However, a compara-
tive estimate, made shortly before work was commenced
on the tunnel, resulted in the conclusion that the cost of a
10.5 ft. diam. tunnel, designed for a capacity of 200 m.g.d.
as a part of the ultimate development, and capable of being
operated at a higher capacity pending completion of the
ultimate scheme, would not materially exceed the sum of
construction cost and capitalized operation, and mainten-
ance and depreciation costs of a pumping system of only
60 m.g.d. capacity. The tunnel cost has exceeded the figure
used in that estimate, but if the present value of the future
investment necessary for additional capacity of the pump-
ing system be added, together with capitalized annual
charges, the comparison still favors the tunnel.

The constructed system—The Hetch Hetchy system has
two storage reservoirs, Hetch Hetchy and Lake Eleanor,
of 67 billion and 9 billion gallons capacity respectively.
Water from Hetch Hetchy flows in Tuloumne river 12 mi.
to the point of diversion at Early Intake, headworks of
the main aqueduct, at elev., 2346 ft. Water from Lake
Eleanor flows 8 mi. in natural channels to a diversion dam
on Cherry river, thence in a 4-mile aqueduct to Early in-
take, where it also enters the main aqueduct. The fall now
wasted in stream channels is to be utilized later for power
development. These reservoirs and diversions control a
watershed area of 713 sq. mi., whose easterly boundary is
the main ridge of the Sierra Nevada, and also forms a
part of the west boundary of the Mono Lake watershed
area, now being tapped to increase the water supply of Los
Angeles. The joke about Los Angeles extending to meet
San Francisco has become a fact as regards water supply.

From Early intake the main aqueduct extends 137.5 mi.
to its west terminus at Crystal Springs reservoir on the
San Francisco peninsula, The direct 17-mi. connection

Fesruary, 1935

from this point to the City, was included in the Free-
man and earlier plans. The aqueduct includes 659 mi.
of tunnels, 70.8 mi. of pipe lines (not including dupli-
cation where pipes are parallel), 0.6 mi. in two small
regulating reservoirs, and 0.2 mi. of open canal at Crystal
Springs outfall. The system is designed for an ultimate
delivery of 400 m.g.d. Tunnels and pipe lines from Early
Intake to the east side of San Joaquin valley (37.7 mi.)
are built for this full capacity, and the other umits will
be paralleled as increased capacity becomes necessary un-
til the ultimate is reached. Additional reservoir storage
in the mountains will be required for the full development.
Bids for raising the crest of O’Shaughnessy dam 8514 ft.
were opened on January 24, Transbay Construction Co.,
San Francisco, submitting a low bid of $3,219,965.

Location and length—The east portal of the Coast
Range tunnel, known as Tesla Portal, is on the west
side of San Joaquin valley, 7 mi. south of Tracy. From
this point easterly the line passes 7 mi. south of Liver-
ermore and Pleasanton, and terminates at Irvington Portal,
2 mi. northeast of the town of Irvington. The tunnel is
interrupted by the valley of Alameda creek, which is
crossed by a pipe siphon, so that actually there are two

tunnels. The easterly one is 25.2 mi. in length, and is the
longest tunnel ever driven. The westerly section is 3.44
mi. long.

Designed capacity—The tunnel is designed for a capac-
ity of 200 m.g.d. when operating under hydraulic grade
conditions of the ultimate 400 m.g.d. system. In the
acquisition of right of way and in the arrangement of
shafts and under-ground working chambers provision was
made for construction of a second tunnel parallel to the
present one, to raise the aqueduct capacity to the final
figure of 400 m.g.d. The second tunnel will not be re-
quired for many years, and economics of the situation
favored the adopted scheme rather than immediate con-
struction of a larger tunnel for 400 m.g.d. flow.

The tunnel operates under pressure. This permits work-
ing the tunnel somewhat beyond the capacity of 200 m.g.d.
already mentioned, by adding sufficient pipe line capacity
west of the tunnel to reduce temporarily the loss of head
in the pipe lines and make a greater head available to force
water through the tunnel. In this manner it will be feasi-
ble and probably economical to use the tunnel up to 250
m.g.d. or even more, by tolerating a temporary loss in the
pipe line capacity, the postponement of construction of a
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second tunnel making it worth while to make an addition
to the pipe line capacity for that purpose in advance of the
time when such an addition would otherwise be necessary.

Grades—The tunnel is concrete-lined, with a 10.5-ft.
diam, circular waterway. The slope of the hydraulic grade
line for a flow of 200 m.g.d. is 0.29 ft. per 1,000 ft., based on
C=120 in the Williams-Hazen formula, which corresponds
in this case to n=.013 in Kutter's formula. The slope of
the tunnel invert is 0.5 ft, per 1000 ft. (0.7 ft. in the most
westerly section), being made steeper than the hydraulic
grade line to improve drainage conditions during construc-
tion and to permit temporary use for heavier flows by the
expedient mentioned above. With 200 m.g.d. flowing, the
tunnel will be under a pressure head of 41 ft. above invert
at the east end and 77 ft. at the west. The east portal
invert elevation was determined so that, with an initial flow
of 60 m.g.d., the hydraulic grade line, projected back from
its elev. 393 ft. at the west portal, reaches the east portal
at approximately invert elevation, thus giving the maxi-
mum possible fall in the pipe line east of (upstream from)
the tunnel. A higher portal elevation would reduce the
pipe line capacity; and lowering it would unnecessarily
add to the pressure head on the tunnel when flowing full
and under pressure.

UNrinesereD TiwweL
NALF SECTION

TinesEReD Tunwide
MALE SECTIOW

“Tunnel Cross-Section Showing Relation Between
Concrete Lining, Side Walls, and Timber.

General design of lining—Thickness of the concrete lin-
ing varies from 10 in, to 3 ft, within the neat line. Mini-
mum thickness occurs in a few short sections in hard rock,
where timbering was unnecessary. The average nominal
or effective thickness is 24 in., and the average volume of
concrete is 3.3 cu. yd, per lin, ft.

Concrete is reinforced with steel for several hundred feet
in from each portal, each reinforced section extending
well past the point at which the hydraulic grade line inter-
sects the ground line.

Overflow shafts—At Tesla portal and the two Alameda
Creek portals, 5-ft. diam. overflow shafts are provided to
limit the internal pressure to which the tunnel lining may
be subjected in case of an inadvertent or accidental stop-
page of flow while water is still entering the tunnel from
the east. Water rising through the shaft flows over a cir-
cular weir at the top and is conducted down the hillside
through a pipe, to the natural watercourse at the base of
the hill. This probably will never occur. These shafts
serve also as air vents or inlets when the tunnel is being
filled or emptied.
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This Plant
Was Used at Three Different Locations to Prepare
Sand and Gravel for Concrete.

Portable Gravel Plant Set Up at Corral Hollow.

Pipe line connections at portals—At each portal a sec-
tion of 10.3-ft. diam. steel pipe is imbedded in the tunnel
lining and carried out a short distance into the open. The
adjoining pipe line branches off from the 10.5-ft. diam.
pipe, and other branch openings will be provided in the
future to accommodate parallel pipe lines. The outer end
of ‘the 10.5-ft. diam. manifold pipe section is closed with
a dished head of full pipe diameter, riveted into a cast
steel flange bolted to a companion flange on the pipe. This
permits maximum convenience of access to the tunnel
should a major repair operation ever be necessary.

The manifold at Irvington Portal is spherical, being 14-
ft. diam. with three 6-ft. branch openings. This was pre-
ferred at that location on account of space limitation.

Working points—The tunnel between Tesla and Ala-
meda East portals was divided into 6 sections by 5 shafts.
The entire tunnel west of Alameda creek was driven from
two portals. Thus there were in all, 7 sections and 14
headings, 4 from portals and 10 from shafts. The distances
between working points varied from 2.9 to 5.3 mi. and dis-
tances driven in individual headings varied from 0.75 to
2.95 mi.

Power for construction—Electric power for construction
was distributed over 22,000 v. lines to all working points
from a 6,000 k.v.a. substation on the City's 110,000-v, Moc-
casin transmission line. All construction plant and ma-
chinery were electrically operated either directly or
through the medium of compressed air. Storage battery
locomotives were used for underground haulage.

Shafts—The five construction shafts ranged in depth
from 301 to 823 ft. including 50 to 65 ft. below tunnel level.
The shafts were, in general, timbered as sinking pro-
gressed, but in some parts it was found advisable to line
them with concrete at once. All are now concrete-lined
throughout. Each shaft is rectangular in plan, 6 ft. 9 in.
by 20 ft. outside of timbering, and divided into 3 compart-
ments, two for hoisting and one for pipes and manway.

The arrangement of the shafts with respect to the tun-
nel, as shown on Fig. 6, is unusual. To permit future use
of the shafts for construction of a parallel tunnel about
175 ft. south of the present tunnel, they are located mid-
way between the two tunnel locations, so as to communi-
cate with both tunnels through a cross-cut. At each end of
the cross-cut is a ‘Y’ extending east and west into the
tunnel. A stub of the future south tunnel was constructed
in each direction about 60 ft. from the cross-cut and was
used for shop space and for charging storage batteries of
electric locomotives. On completion of construction legs
of the ‘Y’ leading into the north tunnel were plugged
with concrete. A cast steel manhole with an opening 6
ft. square provides for access to the tunnel from the shaft.
A rock-pocket was constructed beneath the floor of the
cross-cut, and excavated material from the headings was
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Detail of Over-Flow Shaft Located Near
Alameda East Portal.

dumped from the cars into this pocket and then drawn
off through gates into skips for hoisting to the surface.

Tunnel construction—The tunnel penetrates all classes
of ground from quicksand to a trace of granite. In gen-
eral, it is in soft sandstone, crushed shale, and crushed
schist formations, and in much of the distance the ground
is very heavy, necessitating extreme measures to support it
after excavation. A squeezing action, which might be
from any or all directions, was frequently encountered.
This action sometimes caused rising of the tunnel bottom,
where the sides and roof were adequately supported by
timbering, and necessitated re-excavating the bottom re-
peatedly to lower the track by a total of several feet, the
maximum being 8 ft. Such ground was most difficult to
hold shortly after initial excavation. The heaviest timbers
were apt to be crushed, requiring retimbering two or three
times, and then become stable and giving little or no
further trouble. A few short sections, up to about 200 ft.
lone, stood without timbering for years, from the time of
excavation until lined with concrete,

Nearly all timbering was done as shown on Fig. 3, using
vertical posts and segmental arches. The lightest timber-
ing was of 8 by 8-in. sets spaced 7 ft. center to center, and
the heaviest, 18 by 24 in. sets at 2 ft.

Usually, in heavy ground, 12 by 16-in, and 16 by 16-in.
sets were spaced 5 ft, center to center, and additional sets
were placed between these later if the pressure develop-
ing made them necessary.

After costly experiences with displacement or crushing
of timber, engineers decided to try lining the tunnel in
very heavy ground with gunite immediately following ex-
cavation, without timbering except for such lagging, crown
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bars and breast-boards as were necessary to hold the

ground long enough to permit concrete to substantially
sct. This proved very successful and was continued until
excavation was completed, gunite being placed sometimes
in rings a few feet long, and sometimes continuously for
hundreds of feet. Cement developing high early strength
was used for this purpose, and the set was further ac-
celeratéd where necessary by adding calcium chloride in
the proportion of 3% of cement by weight. In this way
a compressive strength of 1,000 Ib. per sq. in. as attained
in 3 or 4 hr,, and over 3,000 1b. in 24 hr.

Lining—The gunite lining already mentioned is in gen-
eral 15 to 24 in. thick, with an extreme thickness of 36 in.,
and a minimum thickness of 8 in. Because of high cost
of gunite as compared with poured concrete, it was only
placed in such thickness as was necessary to hold the
ground until regular lining operations. In general space
was left inside the gunite for a poured concrete inner shell
not less than 9 in, thick to improve the factor of safety
and to provide a smooth inner surface,

In some parts of the tunnel, however, the entire lining
is of gunite, the originally placed gunite being finished
later with a layer of gunite about 134 in. thick, troweled
to a smooth surface. There are three classes of lining, as
follows:

Poured concrete for entire thickness

OB IREIRG s e 104,573 ft. (19.80 mi.)
Gunite with poured concrete inner
AHETL. ... or i sraave s R S e e 36,370 ft. ( 6.89 mi.)
Gunite with thin surface finish...... 10,288 ft. ( 1.95 mi.)
0117c ) (RO RSN oSO 151,231 ft. (28.64 mi.)

The total volume of lining is approximately 500,000 cu.
vd. of concrete, of which about 135000 cu, yd. is gunite.

The gunite contains 10 to 12 sacks cemeut per cubic
vard of concrete. Tests showed a compressive strength
of 6,000 Ib. per sq. in., and upwards, at the age of 28 days.
Test specimens made from blocks cut out of the gunite
lining several months old gave strengths varying from
8,000 to 10,000 1b. per sq. in.

Poured concrete was placed in the invert by chutes from
the mixer, and in the sides and arch afterward by pneu-
matic guns. Three central batching plants were used, one
at Alameda creek, one at Valle camp, and one at Thomas
shaft. Sand and gravel were prepared and stock-piled long
in advance of concreting near these three points. Cement
and aggregates proportioned dry batches were loaded into
special cars and hauled a maximum underground distance
of 7 mi. The concrete gun, mixer, ramp which the cars
were run up to dump into the mixer formed a train run-
ning on the tunnel track. The invert concrete was
screeded to the required circular arch. Steel forms were
used for the sides and arch, which were vibrated during
placement of concrete.

The concrete mix was in general designed for a 28-day
strength of 3,000 Ib. per sq. in. This required 514 sk. of
cement per cubic yard in the invert, and 6 sk. per cubic
vard in the sides and arch, the difference being necessary
on account of the different methods of placement, and the
greater amount of water required in the pneumatic
process.

Before concreting was commenced a survey of the en-
tire section to be concreted was made, and the condition
of the timbering noted. Results of this survey were used
to determine the necessary strength of concrete lining at
all points. Where it appeared that 3,000 1b. concrete would
not give the required strength without shifting timbers to
provide additional thickness of lining, the cement content
was increased to give 4,000 Ib., or even 5,000 Ib. strength.
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of apparent stress up to incipient failure. Studies of
ground pressure had been made over long periods of time,
based on measurements of the deflections of concrete test
rings. These tests provided a foundation for the condi-
tions found on the final timber survey, inferring the neces-
sary strength of lining. There have been no failures of
completed lining.

After the placing of the concrete the final step in lining
was grouting behind the lining, through holes or pipes set
for that purpose during lining operations. Besides filling
spaces that inevitably remain unfilled outside of the con-
crete in the upper part of the tunnel, the grouting sealed
off most of the water entering the tunnel from adjacent
ground, but it is not expected that all such inward leakage
will be stopped.

Construction difficulties—Besides the general ground
conditions already mentioned, the most serious problem
of construction was handling of gases encountered in the
tunnel. Hydrogen sulphide entered the workings at a few
points, and at first was quite troublesome, as a very small
quantity of this gas seriously affects the eyes, and may
cause temporary blindness. Methane gas was the chief
danger since air containing 5 to 15% methane is an ex-
plosive mixture. The usual safety regulations of the U. S.
Bureau of Mines require that methane be held down to a
maximum of 0.25%. To keep within this maximum it was
necessary to provide an unusually large volume of air in
the tunnel ventilation system. In each of the gassy head-
ings, 4,000 cu. ft. or more per minute was necessary to
provide the proper dilution. Fortunately the methane us-
ually occurred in pockets which, when tapped, rapidly
drained out, so that progressive additions to the tunnel
ventilation equipment were not necessary. Despite all
usual safety precautions, an explosion occurred in the tun-
nel July 17, 1930, in which twelve men were killed. This
led to the introduction of still further safety regulations,
including discontinuance of fixed electric lights in gassy
sections, and substitution of cap lamps, the introduction
of ‘permissible’ electric locomotives, and other electrical
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equinment, the use of ‘permissible” explosives, and chang-
ing the ventilation from blowing to exhaust. One en-
gineer was assigned to devote all his time to safety mat-
ters, fire hosses were employed on all shifts, and rescue
crews were organized, provided with first-class equipment
for all conditions, and kept in training by frequent drilling.

At a point about 4,000 ft. west of Indian Creck shaft, ex-
cavation broke into a quicksand deposit. Sand and water
rushing into the tunnel filled it almost completely for ¥
mi., and the sand was carried back as far as the shaft. Af-
ter removing the sand from the tunnel, another flow oc-
curred, which, however, was of comparatively small vol-
ume. No further attempt was made to drive through this
formation until about 1% yr. later by which time the
ground had drained out so that it was readily enough
handled by driving a small drift, and then widening out
and removing the bench.

High temperature and humidity made working condi-
tions unpleasant in the later part of the work when warm
air coming from the surface and traveling considerable
distances to the heading picked up moisture on the way.
Toward the last men were working in air at 85° F. and
during concreting operations higher temperatures oc-
curred, due to heat generated by the setting of the con-
crete.

Organization—The Hetch Hetchy Water Supply work,
up to 1932, was in charge of M. M, O'Shaughnessy as City
Engineer of San Francisco. In 1932, a change in the city
charter placed the Public Utilities Commission in author-
ity over all water supply, power, and other utilities of the
city, and O'Shaughnessy was appointed Consulting Engi-
ncer to the Commission. L, T. McAfee was made Chief
Engineer and Manager of Hetch Hetchy work. Leslie W.
Stocker is Chief Engineer at the headquarters office, and
Carl R. Rankin is Construction Engineer in charge of the
work in the field. All Coast Range tunnel construction
has been performed by day labor.

A, W. W, A,

* Paper presented at California Section, convention held

at Long Beach, October 24-27, 1934,

Design for Bay Bridge Approach

Ramps Completed

The Board of Consulting Architects of San Francisco-
Oakland Bay bridge, composed of Timothy L. Pflueger,
Arthur Brown, Jr., and John J. Donovan has recently com-
pleted the architectural design of the San Francisco approach
ramps. These ramps, more than one-half mile in length, will
be 68 ft. wide (6 lanes) and will rise from roadway elevation
at Fifth St. near Bryant St. to a height of nearly 100 ft. at
Rincon hill,  An eastbound fast-moving traffic ramp will
start at Harrison and Fremont sts. and terminate at the
bridge proper on top of Rincon hill where an "off” or west-
bound ramp leaves the bridge and curves out to street eleva-
tion at First and Clementina sts, )

Clearing of the site preliminary to construction of this
ramp was recently started. This is one of the largest wreck-
ing jobs undertaken in San Francisco since 1906, the year of
the fire and earthquake, and covers an area two blocks wide
and nearly a mile long. Within this area there are approx-
imately 135 frame, 20 brick, and 9 concrete buildings, ranging
from the smallest hut to good sized brick and concrete indus-
trial structures. Salvage of 5,000 M. brick, 3,000 M. ft. B. M.
lumber and several hundred tons of steel is expected to be
made out of the structures wrecked. This work is under con-
tract to Healy-Tibbitts Construction Co. at $1,172,622 and
involves 330,000 cu. yvd. of excavation, 43,000 cu. yd. of con-
crete and 6,100,000 1b. of reinforcing steel.
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A CONTRACT is to be
awarded the early part of this year for
a crossing over the tracks of the South-
ern Pacific, Santa Fe and Key System
railways to connect with the approaches
of the new San Francisco-Oakland Bay
bridge, which are rapidly nearing com-

pletion. A contract for construction of
the east end of this structure which
crosses several busy arteries in the City
of Emeryville and extends to Market
and 38 sts., in Oakland, will be adver-
tised for bids in the early summer of
this year. )

This structure will be situated in Oak-
land near the intersection of Beach st.
and Yerba Buena ave.; or approxi-
mately at the site of the Key System
underpass. This location was selected
because it was the only site where the
three railroads could be crossed with
one structure.

This crossing, which is known as the
distribution structure, is unique in plan
as well as outline, and has many inter-
esting details, differentiating 1t from
other traffic distributing structures. It
serves to separate, at different grades,
traffic to and from the new Bay bridge
and trains of the three railroads; as
well as distributing this traffic to sev-
eral East Bay municipalities and vari-
ous arteries leading to outlaying dis-
tricts. By braiding the roadways no
two opposing lines of traffic cross each
other at the same grade.

Traffic coming from the bridge may
take either the ‘MC' or ‘MS’ routes de-
pending upon its destinations. The
‘MC’' route dips below grade (elev. +9
ft. approximately) and passes under the
‘NM' and ‘CS’ lines. It comes to grade
(elev. + 14 ft.) on entering the ‘C’ line
which is part of the new East Shore
highway leading to Berkeley, Albany,
Richmond, or to northern points by way
of the ferry at Richmond or Carquinez
bridge. The ‘MS’ line rises in grade on
concrete trestle bents of approximately
40-ft. spans, crossing over the Key Sys-
tem subway on concrete bents with steel
stringers; continuing on the ‘S’ line
over the Southern Pacific, Santa Fe,
and spur tracks of the Key System.
Here again the traffic is divided de-
pending upon the route it wishes to fol-
low. From this point the ‘SB' line
takes the traffic into Oakland over the
‘B’ (east end) line (to be let in a later
separate contract). Ramps are to be
provided on this line to have traffic
enter or leave the structure near San
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Model of East Bay Distribution structure show-
ing braided roadway to eliminate cross traffic

"¢ Unique Overcrossing

Distributes Bay Bridge Traffic

Pabla ave. The ‘B’ line ends near
Market st. which will form a new ar-
terial through the City of Oakland
called “Moss Avenue extension.’

The ‘SA’ line continues down grade
to the ‘A’ line, which runs into a new
‘Cypress Street arterial' ending at
Seventh st. in Oakland. From this
point motorists may continue through
Posey tube to the City of Alameda.
Both the ‘SB’ and ‘SA’ branches are on
40-ft. spans with concrete trestle bents.

Coming from Alameda and Seventh
st., the ‘AN’ line is used, which crosses
under the ‘SB’ line before joining the
‘BN’ branch at the ‘N’ line. Here the
structure passes over spur tracks of the
Key System and main lines of the Santa
Fe and Southern Pacific Railroads, where
the motorist may select his route by
taking either the ‘NC’ branch for north-
ern points or the ‘NM' branch for the
Bay bridge. The ‘NM’ line crosses un-
der the ‘CS’ line and over the ‘MC’ line,

Because of this braiding of the high-
ways none of the opposing traffic lines
cross each other at the same grade,
although traffic has to shift from one
lane to another on both the ‘N’ and ‘S’
lines in order to select their proper
routes. No trouble is anticipated from
this shifting as a free way of approxi-
mately 500 ft. is obtained on both the
‘N' and ‘S’ lines to help the motorist

By NORMAN C. RAAB

Supervising Bridge Designing Engineer
California State Department of Public Works

Norman C. Raab graduated from University
of California with B. 8. C. E. degree in 1921 and
an M. 8, degree in 1923. He served for a short
time as bridge inspector for San J in county
and during 1922 was junior hydraulic engineer
with the State Department of Engineering and
Irrigation. In 1923 to 1925 Raab was junior
bridge designing engineer with the California
Highway Commission following which ke served
in a senior capacity until 1931.

From 1931 to date he has been supervising
bridge designing engineer for the design and
detailing of various parts of the main and ap-
proach structures of San Francisco-Oakland Bay
bridge. The year previous, Raab’s work involved
preliminary design and estimate of cost of sev-
eral hridges for three different routes across San
Francisco bay as set forth in the Hoover-Young
report. Prior to 1930 his work included the
design of many new Pacific Highway bridges,
the Oroville arch and San Luis Rey bridges, and
the Bixby Creek arch.

Typical concrete bent (32-ft. roadway) showing
expansion joint which is standard for all bents.
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select his proper lane. Ample sight dis-
tance is allowed at all intersections and
on all vertical curves. Ruling grades
are 4% up and 5% down and of short
duration, so that traffic should be able
to move at a rapid speed across this
highway.

Traffic studies were started at the
time preliminary designs of the Bay
bridge were undertaken. From this set
of studies and from the traffic destina-
tion charts the number and per cent of
motorists taking each route was esti-
mated. Assuming the flow from the
bridge as 100%, it was estimated that
the ‘B’ line would take 28%, the ‘C’ line
24%, and the ‘A’ line 48% of the traffic.
Besides this the ‘C' and ‘A’ lines will
have an additional flow from the new
East Shore highway, of which these
two lines will be a part.

Roadway widths conform to the num-
ber of traffic lanes coming into and tak-
ing off from the structure. All widths
on the north side of the Key System
subway are 32 ft. (3 lanes) while the
‘N’ and ‘S’ lines are 5 lanes (52 ft.) in
width., The ‘BN’ and ‘SB’ lines are 22
ft. (2 lanes) connecting with the 4-
lane ‘B’ line. The ‘AN’ and ‘SA’ lines
are 32 ft. in width,

The design offered many interesting
details which will be briefly summar-
ized. It was desirable to make all fram-
ing of tangent spans square, while bents
on curves were placed radially. This
necessitated cantilevering some of the
through girders which rest on skewed
bents. This is especially true of the
heavy 150-ft. through-girder spans over
tracks of Southern Pacific Railroad
which have diagonal end panels canti-
levered out over the piers. Due to the
soft material underlying these footings,
piles of approximately 100 ft. in length
are to be used. The spans are all sim-
ple with either a construction or expan-
sion joint at each end to take care of
temperature changes, deflections, and
any settlement that may occur. Design
loads were H30 trucks with one-third
impact, which provides equivalent of a
40-ton truck. On account of the heavy
live loads, rather high unit stresses of
22,000 and 1,050 Ib. per sq. in. were per-
mitted in carbon steel and concrete.
Concrete slabs with reinforcing trusses
welded to the steel stringers are used
on the steel spans. Owing to the many
sewers, railroad tracks, roads, and struc-
tures crossed by the various roadways,
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a large number of the bents and foot-
ings were of unusual design and outline.
In some cases bents straddled the ob-
stacle while in others they were skewed
or cantilevered. The sewers, in some
instances, had to be changed in location
in order to miss these footings.

In designing this braided highway,
the contractor's problems were kept in
mind. Most of the structure over the
railroad tracks will be built of steel,
not only to cut vertical clearance to a
minimum, but to facilitate erection of
the structure without the use of false-
work. This was required due to the
large number of trains, both passenger
and freight, that pass this point during
the course of the day. To facilitate cut-
ting erection costs, shelf angles are pro-
vided on all girders on which to set the
stringers during erection, anchor bolts
are set in pipe sleeves to allow play for
imperfections in fabrication, as many
spans as possible are duplicated to de-
crease framework, and rigid concrete
bents are used.

The crossing bridge will contain 2,900
piles, 2,300 tons of structural steel,
3.000,000 1b. of reinforcing steel and
27,000 cu. yd. of concrete of which 8,000
cu. yd. are in the footings and 1,900 cu.
yd. in the superstructure, A separate
contract will be let for lighting and elec-
trical fixtures. Large electric signs,
visible both by day and night, will be
placed at convenient locations near the
branches to guide motorists, Lights

are spaced about 150 ft. apart on one
side of the 2 and 3-lane roadway and on
both sides of the 4 and 5-lane roadways.
The structure is to be built by the
California Department of Public Works
of which Earl Lee Kelly is director.
Jno. H. Skeggs, district engineer, Di-
vision of Highways will have general
supervision, with Paul O. Harding his
assistant. The structure has been de-
signed in the office of the San Fran-
cisco-Oakland Bay bridge of which C.
H. Purcell is chief engineer; Chas. E.
Andrew, bridge engineer; and Glenn B.
Woodruff, engineer of design.

Toll Bridge Authority
May Operate Trains

The Reconstruction Finance Corpora-
tion recently modified the conditions
under which a $10,000,000 loan was re-
cently made to a California Toll Bridge
Authority covering the operation of rail-
roads over the San Francisco-Oakland
Bay bridge. Previously the R.F.C. reso-
lution did not clearly permit initial ’
operation of railroad by the Toll Bridge
Authority but more specifically desig-
nated ‘responsible railroad companies’.
Studies are being made at present:on
the best method under which the rail- .
road facilities of the bridge will be
handled. ¥
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Abstracts of American

Water Works Ass'n Papers

Emergency Treatment of Water
Following Major Catastrophies

By R. F. GOUDY
Sanitary Engineer
Los Angeles Bureau of Water Works
and Supply

OUTHERN California has been ex-

periencing local catastrophies about
once every other year including the
Santa Ana typhoid epidemic, Santa Bar-
bara earthquake, St. Francis dam fail-
ure, Long Beach earthquake and the
Montrose flood. Curiously, the greatest
stress in emergency treatment has been
where water supplies were safest and
in one case where contamination was
most severc neither was the water
treated or the public warned.

There is no assurance that catastro-
phies will not continue to visit Southern
California at fairly regular intervals.
Definite steps should be taken to meet
them with a proper organization. Fach
case will be different and will require
special consideration. There are cer-
tain fundamentals, however, which are
common to all.

1. There is a need to recognize catas-
trophes involving pollution of water as
soon as they occur. When a large per-
centage of the population of all age
groups is suddenly attacked with stom-
ach disorders, diarrhea, and scvere
prostration, it is well to assume that
water is to blame and act accordingly.

2. There is need to recognize emerg-
ency organizations which correlate city
and county activities in order to avoid
all possible conflicts. Wild newspaper
stories, exaggerated radio announce-
ments and all early publicity should be
censored and only accurate information
should be given.

3. Health officers and other officials
should absolutely be prohibited from
ordering water to be boiled until the
General Manager or Water Superin-
tendent has given his permission and
the latter after he has received a report
as to the exact condition of the water
supply.

4. Each water department should have
either the full time services of a sani-
tary engineer or should have engineers
or inspectors of City, County and State
Health Departments who are thorough-
ly familiar with their supplies and are

available to make reports following
emergencies,
5. Each water department should

have available a reserve chlorinator,
supplies of gas and hypochlorites and

any necessary fittings required for
emergency treatment. Each depart-
ment should list all chlorinators used
for swimming pools in its wvicinity
which might also be used in case of
emergencies. The person responsible
for the safety of the water should be
familiar with all methods of disinfec-
tion, including, the crudest of using
calcium hypochlorite with the meager-
est of equipment, homemade affairs
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DL'RI.\'G the annual convention of

California Section, American Water
Works Association, held at Long
Beach, October 24-27, some twenty-
four papers by members and others that
covered various fields of water works
practice were presented (see program,
page 304, September issue, Western
Construction News). Following are
abstracts of some of the most impor-
tant papers.

using bleach solutions with orifice
boxes, up to the latest types of port-
able equipment.

6. Each small water department
should provide at once. corporation
cocks at strategic points where its sup-
ply could be chlorinated on short
notice.

7. Immediately at the outset of any
catastrophe  bacteriological samples
should be taken for analysis and the
public be kept informed of such results
from day to day. Supplies of sterile
bottles and bacteriological equipment
should be cached for emergencies.

Industrial Pollution of
Underground Waters

By WALTER M. BROWN

Office Engineer
Long Beach Water Co., Long Beach, Calif.

INDUHTRTAL pollution is seldom if

ever responsible for water-borne
epidemics but affects water as to its
salinity and hardness and adds elements
detrimental to irrigation. Due to
meandering of streams in the vicinity
of Los Angeles, irregular shaped gravel
beds have been buried at depths rang-
ing from a few to several thousand feet
in loosely consolidated sedimentary de-
posits in which clay predominates as
the coast line is approached. Indus-
trial effluents discharged into any of
these stream beds will inevitably per-
colate into the underlying gravel beds
and mingle with the underground
waters of the coastal plain to the detri-
ment of water users of this area. From
studies made at several key points in
the area the following conclusions are
reached:

(1) Public policy demands that the
use of our local water courses as in-
dustrial sewers must cease.

(2) To accomplish this satisfactorily,
it probably will be necessary to zone
certain types of industry and to require
disposition of their liquid wastes in a

separate system of industrial sewers
discharging directly into the sea.
(3) Manufacturers of certain types

should be required to file periodic state-
ments of kinds and quantities of wastes
they produce and the methods used in
disposing of them.

(4) Severe penalties should be pro-
vided for disposing of waste material of

any kind in such manner that undesir-
able solutions can reach the under-
ground water supply.

(5) When oil wells are drilled in an
area definitely known to be valuable
for its fresh water supplies, the driller
should be required to keep an accurate
log of the sediments passed through,
and of the water encountered, and its
characteristics, This record should be
filed with the State Division of Qil &
Gas or with the division of Water Re-
sources, where the public may have ac-
cess to it.

(6) Greater precautions than are now
customary should be taken in the drill-
ing of water wells in a metropolitan
area. Water tight casings should be
required, and the protection of the more
important water bearing strata by ce-
ment plugs above and below them. The
water from each gravel bed encountered
while drilling should be immediately
sampled and analyzed and its charac-
teristics noted in the drilling log.

(7) When oil or water wells are aban-
doned, they should be completely filled
and thoroughly sealed in order that
they may not provide channels for the
spread of pollution when casings col-
lapse or rust out.

(8) The gravel envelope type of well
should not be permitted in a highly
industrialized area because of the op-
portunity it provides for spreading pol-
lution from one stratum to another.

The last three points will be more
fully appreciated when it is recognized
that, in addition to the conditions al-
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ready described, there are in some areas
pockets—usually but not always shal-
low—of water too strongly saline for
domestic use, which can be shut off
from the main water supply if proper
precautions are taken, but which may
jeopardize the entire supply for some
distance if they are not. Three wells
which were observed showed a perma-
nent increase in salinity of from 100
per cent to 300 per cent following the
carthquake of March 10, 1933. The

lesson 18 obvious.

Operating Experiences at
Wilmington Water
Treatment Plant

By ROY O. VAN METER

Chief Operator Wilmington Water Treatment
Plant, Bureau of Water Works and Supply,
Los Angeles

HIS paper covered in very com-

plete and interesting style prob-
lems of the Wilmington plant which
was first placed in operation on Feb-
ruary 9, 1932. This plant is of es-
pecial interest because it is one of the
first to use ferric chloride as a coagu-
lant. The original plan of feeding ferric
chloride solution with an automatic feed
device proved unreliable. In its place
orifice boxes with hand regulators were
installed.  Duplicate rubber battery
boxes with rubber floats and hard rub-
ber needle valves provide accurate reg-
ulation and stand-by service.

The plant had a limited settling ca-
pacity with inlet and outlet arrange-
ments providing for a treatment of
only 1.5 m.g.d. TIts capacity was in-
creased by changing the ‘hydraulic
jump’ weir to a deep inlet with deflec-
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tion baffles to divide the flow equally
along the inlet side of the clarifier and
by increasing the length of outlet
weirs,

The paper further covered the prob-
lems dealing with sand filters, chlorina-
tion treatment, clarifier and filter
growths, return of backwash water to
clarifier, and storage of ferric chloride.

The plant, which at first could treat
only 1.5 m.g.d. is now regularly oper-
ating at 6 m.g.d. and has treated as
much as 6.7 m.g.d. In accomplishing
these results conformance as much as
was necessary was made to standard
practice. However, such problems as
operating a clarifier at 2,400 gal per
sq. ft. per day, and of controlling clari-
fier and filter growths, were solved by
methods which still can be considered
innovations.

Occurrence and Control of
Weed Growths in Reservoirs
and Open Canals

By G. E. ARNOLD

N the operation of a water system

where open reservoir storage is used
weed growths present a serious problem
in that it produces taste and odor and
tends to impede the flow of water. The
best methods of controlling growths is
by varying the water level, burning ex-
posed reservoir banks when water is
low, and cutting and raking weeds from
the water. The continucus application
of copper sulphate is satisfactory for
use in canals or small reservoirs, but
is not altogether successful for large
reservoirs. 1f weeds impart a taste to
water the best method of combatting
them is with the use of activated car-
bon, and aeration may alsa help.

Observations in Lives of
Water Works Structures

By G. A. ELLIOTT
Consulting Engineer

HE expression of useful lives of
T structures in financial terms has
developed several accounting methods
for recognizing depreciation. All are
hased on assumed lives presumably de-
rived from experience. The most prom-
inent because most used are: (1) the so-
called ‘straight line’ method which pre-
supposes that the structure in question
deteriorates at a regular annual rate
requiring setting aside the same per-
centage of cost each year which will
at the end of the assumed life period,
without interest, equal the original ex-
penditure and (2) the sinking fund
method which provides for the annual
setting aside of a sum of money which
at a predetermined rate of compound
interest will amount to the original
cost at the end of the life period.
Useful lives of all utility structures
are limited to two ways: by obsoles-

cence and by actual deterioration of
structures to a point where it no longer
serves its purpose. The life of pipe and
machinery installations of course vary
but there are examples in western cities
of pipe lines being in service for a
period of over 70 yrs. and of steam
pumping units operating for a period
of more than 45 yrs.

Selecting the best material that can
be afforded and constant vigilance in
maintenance and upkeep will result in
maximum life of structures and will be
reflected in decreased cost of service.
Present condition of component parts
of a utility plant cannot be determined
by application of a percentage derived
from the relation of expired life to as-
sumed total life based on general rec-
ords of experience. Such figures have
only a very general relation in a specific
case and should be modified by actual
conditions found by thorough inspec-
tion of the plant.
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Water Supply for Construction
Camps on Colorado River
Agqueduct

By C. C. ELDER

Metropolitan Water District of
Southern California

HEN construction of the $220,-

000,000 aqueduct for the Los An-
geles Metropolitan area became a re-
ality the problem of providing camp fa-
cilities, transportation, and communica-
tions across one of the largest and inac-
cessible areas in U, S. became import-
ant. It was first assumed that water for
camps along the first 150 mi. of the
aqueduct line must necessarily be
pumped from Colorado river. Investi-
gations were made of well sites and
three wells were drilled early in 1932
near Desert Center, two being unfit for
human consumption, the third being of
good quality. As the need for addi-
tional camp water supply sources be-
came more acute rigs were put to work
along the route for development of de-
pendable wells,

Eventually a total of twelve produc-
ing wells were drilled ranging in depth
from 26 to 785 ft. and in capacity from
150 to 750 g.p.m. Distribution of the
water required 20 two to six stage
booster pump stations employing 36
pumps varying in capacity from 110 to
300 g.p.m. and with an operating head
from 200 to 800 ft.

The distribution system consists of
four separate umits as dictated by topo-
graphical condition and limitations of
sources of supply. The western section
extends from Morongo Wells to Ber-
doo camp where the line is terminated
because of rough topography and lim-
ited supply sufficient for camps from
Berdoo westward only. The central
section extends from Fargo camp to
Iron Mt. tunnel, a distance of 79 mi.
This line is laid over Coxcomb range,
requiring considerable booster pumping
but provides service further east by
gravity, The eastern section from Iron
Mt. tunnel to Colorado river at Earp
supplies 70 mi. of aqueduct work. A
short river section supplies tunnel pro-
jects within a radius of about 3 mi.
of Colorado river.

Distribution pipe lines were designed
on the following basis:

Duty Gal.
Camps—per man per day....... 100.
Compressors per 1000 cu. ft. of

free air ...o.ovviiiiiiiiiiiinn.. 0.67
Tunnel drills per drill per day...167.
Mixing concrete per cw. yd....... 40.0
Washing aggregates per cu. yd.—

net 10Ss ....oiviniiiiaiiiiniis 48.0

Additional allowances were made for
miscellaneous uses and waste. The sys-
tem consists of 180 mi. of 5, 6, and 8
in. light-weight welded steel gas-line
pipe laid in a trench with 18 in. cover.

Storage is provided by six 300,000 gal.
gunited reservoirs and four 300,000 gal.
steel tanks.

Acrators, chlorinators, and dry lime
feeders are installed as required along
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the entire system. Treatment is re-
quired because of (1) excess free car-
bon dioxide, (2) crenothrix, an iron bac-
teria, (3) sulfate reducing bacteria, (4)
excessive iron in natural well waters.
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(A detailed article ‘Colorado Aqueduct
Construction Water System' appeared
in October, 1933, issue, page 421, West-
ern Construction News.—Editor).

Practical Aspects of Coagulation
With Ferric Chloride

By CHARLES GILMAN HYDE
University of California, Berkeley

In this paper the practical aspects of
employment of ferric chloride used in
water and sewage treatment was con-
sidered under the following heads:
Chemical and physical nature of the
substance; its behavior as a coagulant;
its availability and extent of use; its
purchase, delivery and storage; its
proper application; the production and
conditioning of the floc; its effect
upon a deficiency sedimentation and
filtration; and the general character of
the efluent of a suitable treatment plant
utilizing the particular coagulant in
question.

Ferric chloride as a chemical sub-
stance has been known for a very long
time and nearly 50 years ago Ira Rem-
sen stated, “The simplest way to make
a sodution of the ferric cempound is
to dissolve iron in hydrochloric acid
and pass chlorine into it to complete
saturation.” The use of ferric com-
pounds as utilized to produce coagu-
lum or floc for the removal of turbidity
and/or color from natural waters de-
veloped from its first use at Quincy,
Illinois, in 1898, up to the present time
when they have become commercially
available in quantity and price to com-
pete with other coagulants such as
aluminum sulphate.

In the clarification of water by ferric
salts there are three chemical factors
which determine the optimum condi-
tions for floc formation. These are:
(1) there must be present in the water
a ‘certain minimum quantity of ferric
ion, (2) there must be present an ion
of strong coagulating power, such as
the sulphate ion, (3) the hydrion con-
centration must be properly adjusted.

Since waters vary greatly in compo-
sition and characteristics each in itself
is a problem and must be made the sub-
ject of careful study and experiment to
determine the best and most effective
method of clarification and/or decolor-
1zation,

The actual cost of ferric chloride de-
pends upon: (1) the form in which it
is purchased, whether solid (or lump)
or aqueous solution, (2) the amount
purchased at any one time, (3) the
transportation distance from point of
manufacturer.

Ferric chloride is delivered and stored
in many different ways, depending on
the amount purchased. Rubber-lined
steel tank cars, holding some 8000 gal-
lons, as well as rubber-lined steel deliv-
ery trailers, having a capacity of 1000
gallons, are employed in California,

In eastern United States lump ferric
chloride is shipped by certain manu-
facturers in heavy paraffine-lined air-
tight wooden casks of 55 gallon capa-
city.

Hyde quotes from ‘Handy Informa-
tion on Isco Ferric Chloride’ by Innes,
Spiden & Co., New York, on sugges-
tions relative to preparation of solu-
tions from solid cake and from lump
form of ferric chloride for application
of feed machines: ‘For ease and clean-
liness in handling lump ferric chloride
adequate and convenient equipment is
necessary, since it cannot be fed dry
because of its deliquescence, and pro-
visions must be made for dissolving a
solid material. This requires proper
planning of the dissolving tank.

The major difficulty in dissolving
ferric chloride arises from the fact that
when a mass of solid lies in the bottom
of the container the liquid in contact
with the undissolved salt quickly be-
comes saturated. The saturated solu-
tion being heavier than the overlying
liquid, there is little or no transfusion
and all dissolving action comes to a
halt. To overcome this difficulty re-
quires (1) the direct introduction of
steam into a closed container of ferric
chloride will melt the solid, since the
temperature of only 100°F. is needed,
(2) the type of mechanical mixing to
keep the solution in the entire tank at
more or less uniform concentration, (3)
inducing a natural circulation by sus-
pending the undissolved lump near the
top of the tank, thus the heavier solu-
tion falls away from the solid mass,
leaving the lightest and weakest solu-
tion always in contact with the solid
salt.

Individual floc particles should be
large and firm and not unduly fragile.
The procedure of building up this type
of floc has become known as floc con-
ditioning. A well-conditioned floc will
settle rapidly and will withstand a cer-
tain amount of shock in transportation
in conduits.

Floc conditioning may be successfully
effected by turbulent flow in long chan-
nels, provided with various types of
baffles or in basins provided with com-
pressed air agitation alone or combined
with mechanical stirring. The period
required for floc conditioning varies
with different types of waters, tempera-
tures, etc., but generally the period of
from 20 to 30 min., provides for the
average rate of yield of a plant.’

In his paper, Hyde refers to a well-
selected list of references which were
a part of his paper.
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The California Type Well

By JEPTHA A. WADE
Chief Engineer
California Water Service Company

THE California type well, so named
because it was first developed and
largely confined to California, is also
known as the stovepipe well because
the sections of casing resemble stove
pipes. This resemblance was more
pronounced in the earlier days when
thinner sheets were used than at pres-
ent. Two factors influenced the early
design of the well structure. [First,
water was very close to the surface
and secondly—the great bulk of water
requirements was for irrigation pur-
poses. Consequently, large quantities
at minimum expense was the primary
consideration.

The well is formed by a two-ply cas-
ing, made up in sections about 30 in.
long. The ends are cut truly at right
angles to the axis, so that joints butt
together in driving.

As the casing is sunk into the hole
either by driving or jacking, alternate
sections of inner and outer casing are
added at the top, one pair at a time,
so that the top is always at a conveni-
ent height far handling tools. In shal-
low holes, drilling is done with a mud
scow, which is a large heavy bailer with
a heavy cutting edge, and cutting bar
across the diameter. In deep holes and
in tough material a bitt or spud is used
alternately with the scow.

One great advantage of this well is
the fact that a very accurate log can be
kept of the material penetrated by the
well.

A.L.S.C. OFFERS PRIZES

As a continuation of its program of
encouraging improvement in the aesthe-
tics of steel bridge design, the American
Institute of Steel Construction an-
nounces its Seventh Annual Bridge De-
sign Competition, open to bona fide reg-
istered students of structural engineer-
ing and architecture in recognized tech-
nical schools of the United States and
offers two cash prizes of $100 and $50
respectively for the designs placed first
and second.

The general specifications designate
a steel grade crossing elimination
bridge. The bridge carries a highway
in a straight line over and beyond a
railroad and another highway parallel
to the railroad. All drawings of the
32-ft. wide bridge must be in black ink
only. Preliminary drawings, which in-
clude a side elevation and cross-section
of the main span and a side elevation
and plan of the entire structure, must
be submitted by March 20, 1935.

Following notification of those chosen
to develop their preliminary drawings to
final form will be made immediately
thereafter and final judgment of the
competition will be made May 1. Fur-
ther details regarding the competition
may be had from the executive offices
of the American Institute of Steel Con-
struction, 200 Madison Avenue, New
York City.

Clyde MacCornack 1s chairman of
the Committee and F. H. Frankland is
technical director.
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Difficult Job Results After Yellowstone

Rock Cavein

A[\' unusually difficult and
hazardous job was recently completed
on a section of road in Yellowstone
National Park near Tower junction.
This consisted of scaling off the front
side of a cliff ranging in height from
80 to 140 ft. which overhung the road-
way. In widening the original road,
which skirted the bottom of the ecliff,
the new roadway was extended back
about 11 ft. under the cliff, a half tun-
nel design being used.

Recently a huge slab of rock weigh-
ing approximately 1,650 tons, cracked
off the overhanging ledge, burying the
new roadway. It became evident that
this section of the road would never
be safe until the entire side of the cliff
extending over the roadway had been
scaled off. More than 9,500 tons of rock
were eventualy taken off on a 16:1 slope
terminating along the inner edge of the
roadway.

The work was extremely hazardous in
that workmen had to be tied on to the
face of the cliff to operate jackhammers.
The only access to several working lo-
cations was from the top of the cliff,
necessitating letting workmen down on

Dry Rubble Masonry Used in Drain

IN constructing a section of
the St. Helens National Forest high-
way, from Castle rock to Spirit lake, in
Cowlitz county, Wash., which was under
contract to LaDee Logging Co., Port-
land, Ore., a heavy sub-surface runoff
was encountered along a portion of the
work. In excavating for the roadway
ditches, seepage was found to extend
over a distance of 360 ft. Surface mate-
rial was a sandy clay, mixed with
boulders, permitting free percolation of
the seepage water to more stable mate-
rial at a depth of about 6 ft. below grade.
Provisions for intercepting the seepage
flow had to be carried below the level
of the surface material. An open ditch
was impractical under the conditions.

The road location follows the Toutle
river, but construction of culverts was
not economical due to the depth of ex-
cavation necessary and also consider-
ing the length of pipe required at this
particular point. The volume of runoff
was observed to be constant even dur-
ing the dry summer season, and aver-
aged about 7 in. in depth in a ditch 20
in. wide on a 3.2% grade.

A covered blind drain was considered
the best solution of the problem. Ex-
cavation for the drain was carried be-
low the roadway ditch, vertical from the
intersection of the grade line with the
cut slope, down to the firmer material,
to an approximate width of 4 ft. at the
bottom. The standard width of ditch
constructed on the project was 10 ft.
in common material, and 5 ft. in solid

Entrance to Drain From Open Ditch.

rock excavation, but the width of ditch
in this case was increased to 12.5 ft,

57

ropes. Vertical holes, drilled by a team
of two men, were spaced from 2 to 4 ft.
apart and ranged from 8 to 12 ft. in
depth. The holes were loaded lightly
since it was required that all material be
saved. Twenty holes were shot at one
time. Following each blast, two days
were required for removing loose rock,
it being necessary to cleanup after each
shot to prevent loss of material over the
outer edge of the road. A problem was
presented in providing air lines to the
men working on the face also. Com-
pressors were placed about 150 ft. back
from the slide and a straight airline was
run to about the center of the slide area.
A vertical line was then run up the side
of the cliff for about 70 ft. from where
a rubber hose extended to the workmen.
A 20-ft. high, hand laid rock embank-
ment extended along the outer edge of
the road opposite the under-cut cliff.
This rock slope withstood the shock of
the original cavein but was gradually
battered away from the impact of con-
stantly falling rock. Replacement of
this embankment was the final step in
the job.

The work was under the jurisdiction
of the U. S. Bureau of Public Roads,
Denver, being planned by C. F. Capes,
engineer in charge of construction work
in Yellowstone Park. H. E. Dalton was
resident engineer and J. A. Elliott is dis-
trict engineer at Denver,

A layer of coarse gravel was placed in
the bottom of the ditch to a depth of
8 in. Dry rubble masonry side walls
of the drain were laid up to a minimum
of 12 in. of thickness, and stone slabs
not less than 8 in. thick were used for
covering the top. The neat inside dimen-
sions of the drain were 1.8 by 1.8 fu
Loose rock, graded roughly for size,
was deposited over and around the drain
with the larger rock on the bottom, and
smaller material near the top.

An additional 260 ft. of open drain
was required from the end of the blind
drain to the nearest culvert. Construc-
tion of this drain was similar to the
construction of the covered section,
gravel base and rubble walls being used.
The work was completed under a force
account work order by the contractor
for U. S. Bureau of Public Roads. The

labor cost for placing the rock totaled
48c per lin. ft. of covered drain, and
37c¢ per lin. ft. of open ditch. E. N.
Moore, resident enginer supervised the
work. '

— Backfill O i s
CoverRock,rot lesr than 8 Hick

Sides, minimum 12 Hick

> Opening 1.8'x1.&8"

4= — Grave| Doltou
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Well Planned Operation Speeds
Jack Rabbit Trail Construction

F OR the past few years
st.adily increasing traffic on the Jack
Rabbit trail has made evident the neces-
sity of reconstructing the route to mod-
ern standards of alignment and grade.
This section of State highway route No.
19 serves as a convenient cut-off be-
tween Imperial valley and the Los An-
geles metropolitan area, as well as con-
necting the Imperial valley arterial with
the inland route between San Diego and
Riverside, The Jack Rabbit trail is that
portion of the Riverside-Beaumont
lateral which crosses the deeply eroded
table lands betwen Moreno and Beau-
mont in Riverside county.

As the first step in accomplishing
this improvement, the Division of
Highways last September awarded a
$360,809 contract to Mittry Bros. Con-
struction Co. of Los Angeles for grad-
ing and surfacing 6.8 mi. of the route
between Theodore st, 1.5 mi, north of
Moreno, and a connection with the San
Bernardino—El Centro route at a point
about 2.5 mi, west of Beaumont. The
project, estimated to cost more than
$400,000, was financed entirely from
State funds.

The new alignment crosses the deep
gulches and hog-back ridges of the
Moreno ‘bad lands’ approximately at
right angles, necessitating excavation
of heavy cuts and construction of high
fills to meet the desired high standards
of alignment and grade.

Although the engineer's estimate in-
cluded many large items of work, such
as long culverts under high fills and
high grade oil treated plant-mix surfac-
ing, two items which reveal the extent
of the project are: 1,260,000 cu. yd. of
roadway excavation and 5,333,000 sta.
yd. of overhaul, all within the 6.8 mi.
of the contract limits.

Early surface tests indicated sandy
and gravelly material intermixed with
clay well compacted and slightly ce-
mented. This condition has been veri-
fied as shown in grading operations

More than one million cubic yards of
excavation handled entirely by tractor-

drawn equipment on Imperial valley
cut-off.

By ALMON COONROD

District Office Engineer, San Bernardino
California Division of Highways

completed to date. The contractor's
equipment has proven equal to the task
of loosening the material without ex-
plosives so that work is advancing at a
consistently steady pace.

The contractor’s execution of the
project has shown excellent coordina-
tion, and from the first day's work each
unit of equipment has worked con-
sistently without interference or delay.
A definite plan of operation is being fol-
lowed and a distinctive type of equip-
ment is being used for each type of
work.

Each major unit employs a Caterpil-
lar ‘75" or ‘60" deisel tractor equipped
with various devices being operated
ahead or drawn behind. One unit car-
ries a bulldozer in front and draws a
heavy rooter behind. Two units with
bulldozers in front draw sheepsfoot
rollers behind, while one is equipped
with only a bulldozer and another
tractor pulls only a cowdozer. Another
unit is equipped with a bulldozer in
front and a cowdozer behind, and
three tractors draw two 12-yd. Le Tour-
neau carryalls each.

Grading operations consist of excavat-
ing, hauling, depositing material in
layers in the embankments, and com-
pacting the fills. Due to the alignment
of the road through sharp ridges and
along steep slopes, ‘pioneering’ has
been a distinct and important opera-
tion. The smaller units carrying bull-
dozers and cowdozers are used for this
work.

Ten miles of pioneer roads already
constructed, provide temporary one-
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way access roads that are wide enough
to move in equipment and culvert
material. These preliminary routes
must of necessity lead to the top of all
‘hog back’ ridges where grading opera-
tions are started. Pioneering work con-
tinues until cuts are sufficiently opened
and fills are brought up to such a level
that the carryall wunits can operate
straight through, picking up material in
cuts and spreading it in layers in the
fills. Until this stage is reached the
material is pushed out and allowed to
roll down the slopes of the ridges into
the adjoining canyons where it is
spread in layers and compacted with a
unit carrying a bulldozer and sheeps-
foot roller.

Pioneering equipment consists of
three units, one carrying a bulldozer,
one a cowdozer, and one a bulldozer
and a cowdozer. (Bulldozers, which are
mounted in front of the tractor, are used
for pushing material over banks or
spreading it in layers, and cowdozers,
mounted in the rear, are used for draw-
ing material forward on short hauls.)
The unit with both bulldozer and cow-
dozer is effective for working in a small
space. This unit can (1) back up to a
bank of material and draw a load for-
ward the length of the unit, (2) back
over the deposited load, (3) lower the
bulldozer, and (4) push it forward over
a fill slope.

When the pioneering operation is
completed, carryall units move in to
complete the grade. These units per-
form the entire operation of loading,
hauling, and spreading in layers with-
out rehandling of material. The amount
of pioneering work is governed by the
steepness of the grades which these
units can climb when empty. On this
project they are operating on grades
as steep as 40% with single carryalls
and on slightly flatter grades with
double carryalls. A number of double
carryall units (24 cu. vd. total) were
able to make round trips on a 2,100-ft.
haul in 15 min. This time varies, of
course, being dependent on the steep-
ness of the haulage grade.

A 3-in. pipe line, laid along the right
of way, supplies water for embankment
compaction. Several portable electric
lighting plants supply energy for flood
lights for night work.

P. O. Carver is general superin-
tendent for Mittry Bros. Construction
Co. and Crow Bros.,, sub-contractors,
are in charge of grading operations. H.
O. Ragan is resident engineer and E.
Q. Sullivan is district engineer at San
Bernardino for California Division of
Highways.

Two LeTourneau 12-yd. Scrapers Used for
Making Overhaul.
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New Equipment and Methods -

Developed for California
Maintenance Work

NEARLY $15,000,000 will be
spent by California Division of High-
ways during the biennial ending June
30, 1935, for maintenance on the State
highway system,. Of this amount
$6,783,000 will be spent during the cur-
rent fiscal year. An addition of some
6,800 mi. of country and city streets was
made to the State highway system in
August, 1933, The present system of
more than 13,660 mi. represents a capi-
tal investment estimated at more than
$300,000,000. For the fiscal year ending
June 30, 1934, the cost per mile of
maintenance amounted to $629 and in-
volved the following general expendi-
tures:

General maintenance ........ $4,777,699
Drawbridge and ferries ...... 56,251
Major slides .. ..uweun P— 645,445
Specific maintenance ......... 2439150
110,660

Trotal. i e s v ea...$8,029,205

All maintenance work is under the
direction of the State maintenance en-
gineer. Field operations are divided into
the 11 highway districts and are under
the direct supervision of a district main-
tenance engineer who works under the
district engineer. The district mileage
is divided into territories of from 125
to 200 mi. of road, all of which are
under the direct supervision of a super-
intendent. TFrom 3 to 10 foremen and
several leading men are employed in
each territory. The present state high-
way system under maintenance by types
is as follows:

Types Mileage Percent
Portland cement concrete 2,486 19.4
Asphalt concrete ...... 1,364 10.7

Bituminous macadam .. 2,056 16.1
Qil treated crushed grav-

el or stone .......... 2,788 219
Danst OIEd v ve we siewwione 2,405 18.9
Gramed o« woemianymi s weww 102 1.2
Earth ouenaees ceveees 1,429 11.2
Bridges .....ooivannanss 71 0.6

Total....covvnnn ..12,751  100.

Equipment used on maintenance work
is in generally State-owned, although it
is practice as far as possible to rent
privately owned equipment such as
power shovels, oil distributors, heavy
trucks, etc. State-owned equipment is
rented from the Equipment Department
on a monthly or shift basis and the
rents cover upkeep, depreciation, and
necessary administrative expenses. This
procedure permits not only a correct
distribution of equipment expenses to
each portion of the work, but also more
specialized supervision in purchase and
upkeep. The method has the advantage
also of ready inter-district transfer of
equipment and wider distribution of in-
formation as to improvements of equip-
ment and methods of use

In an organization as wide-spread and
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diversified as the maintenance force,
the question of proper housing and stor-
age facilities is an important one.
With a force in excess of 2,600 men and
equipment valued at more than $4,000,-
000, centrally located working headquar-
ters have been provided to insure pro-
tection for men and equipment. Stand-
ard plans have been prepared for some
14 types of buildings such as are neces-
sary at each station. Where living head-
guarters are provided for families, as in
the case of superintendents' or fore-
men’s cottages, rentals arg charged on
the basis of 4% depreciation plus esti-
mated annual upkeep for water and
light, if furnished by the State.

Dust Palliative—During the current
year a total of 1,660 mi. of secondary
road was given dust oil application.
This included 871 mi. of mew treatment
and 789 mi. of retreatment at a total cost
of $706,630.

The average cost of this work is
about $425 per mile and while the cost
of maintenance on the road is not ma-
terially reduced, a vastly improved sur-
face is furnished to the public.

In addition to the application of oil
as a dust palliative,. about 300 mi. of
State highway has been mixed or re-
mixed, The mix type of treatment re-
quires from 1 to 1V4 gal of from 60—
70% or 70—80% asphaltic oil. An oil

Bucking Heavy Snow With a “S8no-Ge” On
Tioga Pass Road in the Sierra Nevada Near
Yosemite National Park.

cake from 2 to 4 in, in thickness is
produced which, with a light seal coat
provides a smooth dustless surface of
more enduring character than dust oil
application.
Retread-surfacing — During the past
few years funds have not been sufficient
to provide for reconstruction of older
pavement surfaces which require con-
stant patching. Considerable study has
been given to the dev@lopment of a
comparatively thin type of surfacing at
a reasonably small cost which would
serve to smooth up and seal broken
surfaces and at the same time have sta-
bility and carrying power of its own.
The so called retreated surface as
fimally developed follows in general the
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(Upper)—Placing Four-Inch 90-95 Road 0il
Stripe on Concrete Pavement, Using Fifty Gal-
lons Emulsion and Two Tons %-in. to 10 Mesh
Screenings Per Mile. (Lower) Applying Emulsi-
fied Asphalt to Fine Screenings Placed to Form
Transition Between Pavement and Oiled Shoul-
ders. Asphalt is Covered by Hand-Placed
Screenings.

practice in other States and consists of
application of from 100 to 125 Ib. of
114 to ¥4-in, or 1 to 1%-in. crushed
rock depending on the thickness de-
sired, road mixed with 0.5 to 0.7 gal. of
mixing type of emulsified asphalt
per square yard of surface. This appli-
cation is bladed into place and rolled.
After the mix is set, ¥4 to %4-in. key
rock is spread at the rate of from
10 to 20 Ib. per sq. vd. and the excess
rolled and broomed until the voids are
scaled and any excess evenly distributed.

Penetration type emulsion is then
spread at the rate of from 0.2 to 0.3
gal. per sq. yd. and immediately covered
with 34-in. to No. 10 mesh screenings
at the rate of 10 to 18 lbs. per sq. yd.
ard the surface broomed and rolled.

The surface is then checked for ruts
or other irregularities and necessary
smoothing taken care of by patching.
After this surface has heen thoroughly
cleaned with power brooms, a penetra-
tion type emulsion is spread at the rate
of 0.2 to 0.3 gal. per sq. yd. of surface
and immediately covered with fine
screenings at the rate of 8 to 12 1b. per
sq. yd. After the screenings have set
sufficiently, the surface is broomed and
rolled with an 8 ton rvoller. The cost
of this work varies from $4,000 to $5,000
per mile for a course of 1% to 1Vi-in.
compacted thickness.

Crack Fillers for Portland Cement
Concrete Pavement—A 4,000-ft. test sec-
tion, sponsored by American Associa-
tion of State Highway Officials, has
been laid near Williams for the trial of
18 separate expansion joint and crack
filler products. The items considered
in this study were: (1) economy of ma-
terial, preparation and placing. equip-



Special Equipment Developed for Washing Traffic Stripe Which Provides Revolving Scrubbing
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Brushes, a Sodium Meta-Silicate Washing Solution Tank, and Spray Arrangement for
Flushing Cleaned Stripe.

ment required, and service life; (2) time
of set with reference to traffic; (3) ad-
hesive and cohesive properties at ex-
tremes of temperature; (4) resilience;
(5) weather resistance.

Some of the materials used in the
‘experiments were eliminated during the
summer due to the loss of volatile con-
stituents, which changed them to a hard
brittle mass; while others were dis-
‘carded because they were excessively
soft and either bled badly or ran out
at the end of the joint. Similarly, some
of the material also became brittle and
:failed due to cold weather.

Of the uncombined materials, asphal-
tic cement listed as 50-60 penetration
material, but actually having a pene-
tration of 47, appeared to give the best
results. Mixtures of air-blown asphal-
tic cement of a penetration of 31-40
,combined with an 81 penetration ‘D’
grade asphalt, or with 90 to 95% type
-road oil, showed promising results.

Traffic Stripe—Although striping of
.all pavements is not possible, it is the
policy to stripe all pavements in the
‘normal fog areas, likewise on curves in
the mountainous portien of all main
routes. In general a 4-in. wide white
stripe is placed to divide the pavement
into two or more traffic lanes. On
newly constructed Portland cement
concrete a raised stripe of emulsified
asphalt and screenings is applied which
serves satisfactorily to guide traffic un-
til the pavement surface darkens, at
which time white lacquer is applied to
the raised stripe. ’

The lacquer used is purchased under
specifications developed by the Division
of Highways laboratory. From 8 to
12 gal. of lacquer per mile of 4-in. stripe
are now wused in restriping work and
from 12 to 18 gal. for new stripes.
Consideration has been given during
the past year to the possibility of pro-
longing the effective life of the traffic
stripe by washing with a solution of
sodium meta-silicate.  Special equip-
ment was developed by the Equipment
engineer which provided revolving
scrubbing brushes, a tank to carry the
washing solution, and a spray arrange-
ment to flush the cleaned stripe. No

doubt, a longer life will be secured as
a result of re-painting over the cleaner
surface, but it appears doubtful if the
benefits justify the added expense of
washing.

Snow Removal and Control— T his
work, now on a permanent and well or-
ganized basis, provides for modern
equipment and suitable quarters in the
more difficult areas. The State is now
equipped with 155 snow plows includ-
ing light motor grader ‘V’ plows, straight
blade speed plows, large ‘V’ plows at-
tached to 5 ton, 4-wheel drive trucks
equipped with side wings and capable
of bucking hard compacted drifts up to
4 ft. in depth, augur type and railroad
type rotaries with digger arms and slop-
ing blades, as well as rotary widening
units, making it possible to cope with
nearly any kind of road opening as-
signment. The railroad type rotary
consists of a large diameter wheel with
fixed blades. The wheel is mounted
vertically on the rear of the truck
which operates backward in the snow
drift. The rear and top of the wheel
is covered and chutes are provided so
the snow may be thrown either to right
or left.

The ‘V’ type plows are especially heavy
and the truck and entire unit is de-
signed for heavy bucking work. The
widening unit are designed to trail be-
hind a truck and throw out the wind-
rowed after the road has been opened.

The most spectacular snow removal
throughout the system will be found
near Donner summitt on U. S. High-
way No. 40 at elev. 7,000 ft. Here, dur-
ing a severe winter, snow has been
known to fall at a rate of one foot per
hour, and wind velocities of 80 mi. per
hr. have been recorded with a ther-
mometer well below 0°F.

During the past two years (with
snowfall being comparatively light)
more than $150,000 has been expended
for snow removal on more than 2,000
mi. of road in snow area. During a
winter of heavy snow fall, snow re-
moval on some 3,300 mi. of state high-
way 1s required.

Storm Damage and Protection—The
principal item in connection with storm
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damage is the removal of major slides.
During the fiscal year, nearly $700,000
will be spent on slide removal and drain-
age ditch repairs, Considerable ad-
vances have been made in the problem
of controlling slide areas by proper
ditching and installation of perforated
pipe below the slip line with rock fill
trenches above to catch the water. In
some cases bulkheads along the toe of
the slides are effective.

Progress has also been made in flood
control by providing protection against
cloudbursts in the desert areas and
floods along stream channels and in
building adequate drainage systems for
the roadway itself. In cloudburst areas,
elaborate systems of contour dikes are
constructed, leading the water to ap-
pointed bridge opening. Many of these
dikes exceed a mile in length.

Charles H. Purcell is state highway
engineer; T. H. Dennis, state mainte-
nance engineer, and R. H. Stalnaker,
equipment engineer for California Di-
vision of Highways.

Spinning San Francisco-Oakland
Bay Bridge Cables

IMMEDIATELY following
completion of the center anchorage
(pier No. 4) of the San Francisco-Oak-
land Bay bridge, preparations will be
made for spinning of the first half of
the world’s longest suspension bridge
between San Francisco and Yerba Buena
island. More than 13,000 tons or 55,500
miles of galvanized steel cable wire with
a diameter of 0.196 in. have already been
assembled at the contractor's (Columbia
Steel Co.) plant at the foot of 20th St.
in San Francisco. This wire is being
fabricated at Worcester, Mass.

The cable wire, which is drawn in
3,900-ft. lengths, is treated, mitred,
spliced with couplings, and wound on
2%4-ton spools, each spool containing
16 tons or some 60 mi. of the approxi-
mate pencil-size wire. These spools
will be barged to the concrete center
anchorage and trucked to the Rincon
Hill anchorage, preparatory to the un-
reeling of these cables for the suspen-
sion spans on the west side of the island.

In the spinning of the cables, the
spools will be unwound by stringing
loops over the saddles on the tops of
the tower from one anchorage of the
suspension span to the other. When
the spool is unwound, the end of the
wire will be coupled to the end of the
wire in the next spool, loops of which
will also be strung across the two tow-
ers.

Workmen on the cat-walks, which are
erected first, will adjust the strands of
wire to sag with an equal deflection.
When 400 of these wires have been laid
over the tower tops they will be bound
into one strand. Thirty-seven of thesc
strands will comprise the 2834-in. diam.
cable which will contain a total of 17,464
parallel steel wires and weigh approxi-
mately 1,780 Ibs. per ft. with wrappings.
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During the annual meeting of Colo-
rado Association of Highway Contrac-
tors held in Denver, January 12, the fol-
lowing officers were eclected for 1935.
president, G. W. Hamilton of Hamilton
and Gleason Co., Denver; vice-presi-
dent, Vance J. Driscoll of Driscoll Con-
struction Co., Pueblo; secretary- treas-
urer, James B. Kenney, re-elected; di-
rectors, Luke E. Smith, Denver; Platt
Rogers, Pueblo; E. H. Honnen, Colora-
do Springs; Andrew Pople, Grand
Junction; Harry Gardner, Glenwood
Springs; Edward Selander, Greeley; and
Henry Monaghan, Denver.

During the business session, the as-
sociation took a strong stand against
day-labor projects. A specific case was
brought out where the cost of a project
by day labor amounted to $79,387,
whereas, the cost under bids actua]]_v
submitted would have amounted to only
$53,888.

Speakers at the evening banquet in-
cluded R. N. Campbell, Deputy NRA
administrator on construction codes; L.
W. Hickey, executive engineer, division-
al code authority; B. L. Knowles,
Charles D. Vail, state highway engin-
eer, and J. A. Elliott, district engineer,

. S. Bureau Public Roads. In Vail's
talk he brought out the fact that he fav-
ored contract work over day labor.

®

The annual meeting of Colorado So-
ciety of Engineers was held January 19,
in Denver. Four interesting papers de-
livered during the business session in-
cluded: 'Enginecring as a Profession,’
by Fred Carstarphen; ‘Engineering
g;lucahon a Preparanon for Life,’ by
Dr. M. F. Coolbaugh; ‘Early History of
Engineering in Colorado’ by A W
Ainsworth; and ‘Welding Design vs.
Cast and Riveted Design’ by Arthur
Halliwell.

Banquet speakers included Governor
E. D. Johnson, Mayor G. D. Bagole of
Denver, and W. W. Grant, Jr. Officers
elected for the following year were as
follows: president, R. J. Tipton; vice-
president, H. S. Sands; secretary-treas-
urer, C. M. Lightburn; directors, C. A.
Davis, S. A. Ionides, R. W. Lindsay,
C. H. Coberly, G. H. Garrett, D. J. Mc-
Quaid, F. A. Lockwood, and F. H.
Prouty.

L

At the annual meeting, held January
9 in Seattle, of the Northwest Branch,
Associated General Contractors, the fol-
lowing officers were elected: President,
George F. Christensen of Columbia
Power and Investment Co. of Steven-
son; treasurer, H. S. Woodward, Ta-
coma; secretary, John W. Rumsey, Se-
attle. M. E. Norris of Burlington was
elected president of the Mountain-Pa-
cific chapter; T. D. Tyrer, Seattle, vice-
president; L. P. Fiorito, secretary-treas-
urer. Henry Nolan is executive man-
ager.

L ]

At a meeting of the Long Beach Civil
and Structural Engineers Association
held January 16, the following officers
were clected for the coming year: presi-
dent, R. D. Van Alstine; vice-president,
Aaron J. Smith; secretary-treasurer,
Vern D. Hadden; directors, A. L. Fer-
ber, past president, E. Harnett, Howard
Peacock, and E. B. Howes.

®

Officers of the Utah Section of Ameri-
can Society of Civil Engineers for 1935
are: president, F. M. Allen; First vice-
president, K. C. Wright; Sccond vice-
president, O. C. Lockhart; seeretary-
treasurer, F. H. Richardson.
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Association Notes . . ..

John H. Moser, President.

H. B. Way, Director

A. 0. Thorn, Director

Intermountain A.G.C. Elects Officers

Ernest A. Strong, V. Pres.

i

Mark Tuttle, Manager

J. F. Craemer has been appointed as-
sistant director of Califormia Depart-
ment of Public Works., He will be sta-
tioned in Los Angeles and will super-
vise the public works program in South-
ern California.

At the first meeting in 1935 of San
Diego Section, American Society Civil
Engineers held January 24, H. W. Jor-
genson, City Engineer, spoke on ‘Sew-
erage and drainage problems in the City
of San Diego.’

At the annual meeting of the Inter-
Mountain Section of Associated General
Contractors held January 19, Salt Lake
City, the following officers for 1935 were
elected: President, John H. Moser;
vice-president, Ernest A. Strong, Spring-
ville: secretary-treasurer, C. L. Wheeler,
Salt Lake City; new dtrectors A.
Thorn, Springville; and H. B. Way of
Ogden The holdover directors are G.
M. Paulson and T. G. Rowland, both of
Salt Lake City.

During the business session of the
meeting, K. C. Wright, chief engineer
of Utah Highway Commission, outlined
the $13,000,000 program for Utah which
includes $4,000,000 for grade crossing
elimination and $6,000,000 for secondary
highways and municipal roads.

Mark Tuttle, manager of the Inter-
mountain Branch, called attention to the
governmental inroads in the contracting
industry, outlining the mistakes of using
untrained workers on jobs requiring
skilled men under contract conditions.

Other speakers included Harry
Blood, Governor of Utah; Louis Marcus,
Mayor of Salt Lake City, and Ora Bun-
dy, contractor of Ogden. K. C. Wright
announced that the silver shovel, used
for breaking ground on the first Na-
tional Recovery Highway project in
1933, will be awarded to the first con-
tractor to obtain a 1935 NRA highway
contract. Mark Tuttle, A. E. Christian-
sen, and John H. Moser represented the
local chapter at the national meeting in
Washington.

The annual meeting of the Seattle
Section, American Society of Civil En-
gineers was held ]:muary 21 during
which the following officers were elect-
ed for 1935: president, Thomas D.
Hunt; vice-president, R. P. Howell;
secretary-treasurer, Miles E. Clark.

An interesting talk was given by A.
C. Horner of the National Lumber
Manufacturers’ Association on the ‘Lat-
eral Stability of Timber Buildings and
Combination Masonry and Timber
Buildings, with Special Reference to
Earthquake Stresses.’
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Personally Speaking......

Frank J. Connolly Receives Cassman Trophy From Bert L. Knowles, Chairman, Membership

Committee. Nick F, Helmers, President of A. G. C.,

in Center.

Copyright by Harris & Ewing.

Southern California A.G.C. Wins
National Membership Trophy

At the sixteenth annual convention of
Associated General Contractors of
America, held in Washington, D. C,
January 30, the Cassman trophy was
presented to Southern California chap-
ter. This trophy is presented semi-
annually to the chapter which shows
marked efficiency and aggressive action
in behalf of membership work in the
Association.

The presentation was made by Bert
L. Knowles of Worchester, Mass.,
chairman of the membership committee,
to Frank J. Connolly, secretary-manager
of the honored chapter. Knowles
pointed out that the Southern Califor-

R, E. Van Liew, PWA engineer in-
spector for Utah, was recently trans-
ferred from the Salt Lake City office to
the Denver PWA office. In his new po
sition he will be office engineer work'ng
under R. C. Hardman, State PWA in-
spector for Utah, Colorado, Wyoming,
Montana and Idaho. He will be in
charge of about 735 inspectors scattered
throughout the region

Conroy Appointed New Mexico
State Highway Engineer

nia Chapter was now the largest one in
the country and that Connolly was also
instrumental and responsible for organi-
zing a chapter in Arizona which has
over thirty members. In response to
the tribute paid his Chapter, Connolly
said, ‘We have, perhaps, 250 contrac-
tors in the A.G.C. in California, so that
leaves us 6,750 more prospects to work
on during the next six months. I would
like to issue a challenge to my competi-
tors, one and all, throughout the whole
United States to try and take this
trophy away from us.” (We have little
doubt but that Frank Connolly will
make good his boast—The Editor.

D. A. Bourne, representative of The
Asphalt Institute has moved his head-

quarters from Seattle to Security
Building, Olympia, Wash
L ]
Harold D. Fowler has been re-ap-

pointed superintendent of the city water
department for the City of Seattle, the
appointment being for 3 years.

Grover F. Conroy was appointed state
highway engineer of New Mexico fol-
lowing the lL'*-l;.!ﬂdIiOﬂ of G. D. Macy
on J.um.;.r\ Conroy attended the Uni-
versity of California and has been a
resident of .\L\\ Mexico for the past
15 years. From 1910 he was employed
on highway, railroad, irrigation, and
reclamation work, and in 1920 he be-
came identified with the New Mexico
State Highway Department.

Conroy served 4 years as locating and
project engineer and in 1924-25 he was
district engineer and maimtenance super-
intendent for district No. 4 at Las
Vegas. For several years prior to his
appointment as state highway engineer,
Conroy was engineer and consultant for
Portland Cement Association in New
Mexico. Conroy is a member of the
American Society Civil Engineers
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Alfred Jones has been appointed
county surveyor for Los Angeles coun-
ty. Jones has bun connected with the
county surveyor's office since 1912, hav-
ing been chief deputy surveyor since
1917. He graduated from Purdue Uni-
versity in 1909 with a B.S.C.E. degree.
Prior to his employment by Los An-
geles County, he served in an engineer-
ing capacity with the Illinois-Central,
B & O, and Santa Fe Railroads. In
addition to his duties as surveyor, Jones

is also chairman of the county special
assessment committee, county relief
commission, and SERA co-ordinator

for Los Angeles county.
At the present time the
office has a staff of 250. Its work con-
cerns mainly with surveying, mapping,
designing construction, and work con-

surv L"\,'Llr.Ei

nected with sanitary and storm drain
sewers. Jomes is a member of Ameri-
can Society of Civil Engineers, being

p:uldtm of the Los
for 1935.

Angeles Section

H. G. Gerdes has been transferred
from the U. S. Engineers Office of
Portland to the permanent staff of the
Federal Power Commission, Washing-
ton, D. C. Gerdes' work will concern
general hydro-electric engineering in
connection with the administration of
the Federal Water Power Act.

For the past two years he has served
as designing engineer on the main spill-
way dam for the Bonneville project now
under construction on Columbia river,
42 mi. above Portland. Prior to 1932 he
was designing engineer on Hetch
Hetchy Water Supply for the City of
San Francisco and also with Fred H.
Tibbitts, consulting engineer, San Fran-
cisco, and Loveland Engineers, Inc.
Gerdes is associate member of Ameri-
can Society of Civil Engineers.

Roy R. Clark, former assistant to Ger-
des, has been appomttd designing en-
gineer in his place.

L ]

C. H. Howell has been appointed
chief flood control engineer of the Los
Angeles Flood Control District. How-
ell was formerly chief engineer of the
Middle Rio Grande Conservancy Dis-
mct. .\lhuquerquc. New Mexico.

M. Fisher, former chief flood con-
Irnl engineer, has been retained as chief
dam designer.
L

Lieut. Col. Herbert J. Wild was re-
cently appointed district engineer at
Seattle for the U. S. Engineers Office.
Wild has been on duty with the Sixth
Engineers at Fort Lewis and will suc-
ceed Col. C. L. Sturdevant.

Obituaries

Edward H. Harnett, 46, city engineer
and dinctor of public service, Long
Beach, Calif., died suddenly at his home
on January 20. Harnett had served as
city engineer for 2 years.

L ]

Guy H. Wilson, 49, construction su-
perintendent, on B nulch'r dam, died sud-
denly at Las Vegas, New l\lt.xiru, Jan-
uary 21. Wilson was formerly a con-
tractor of Redwood City, ‘1||tnrnm
and 1s well known in the [;.l\ region,
He is survived by his widow and three
daughters.
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' | & NEW Materials
and EQUIPMENT

Koehring Announces New
Two Cubic Yard Shovel

The Koehring Company, Milwaukee,
Wis., announces their new Model 801,
two- cu. vd. shovel. This machine is
convertible to either crane or dragline
and is furnished with gasoline, diesel,
oil or electric power. It has the inde-

pendent and positive chain or cable
crowd, and is equipped with a high
strength welded shovel boom. Among

the many features are the Koehring hy-
draulically cushioned clutch and the ex-
clusive Koehring boom foot shock ab-
sorber.

New Giant Stripping
Shovel Announced

A new stripping shovel, with dippers
up to 22 cubic yards and a working
weight of 2,400,000 1bs., was recently
announced by Bucyrus-Erie Company,
Unusual in output capacity and work-
ing ranges, the 950-B is readily con-
vertible to shovel or drag-line opera-
tion, and according to the manufac-
turer has the fastest digging cycle vet
offered in machines of its class. It is
available with booms up to 110 feet in
length, with dipper handles up to 70
feet long, and with dippers of 14 to 22
cubic vard capacities.

Many features combine to give this
big stripper ability to move overbur-
den rapidly. Individual motors on each
of the four caterpillar units give wvari-
able speeds for turning, which is fur-
ther simplified by hydraulic steering,
minimizing slewing of units and skid-
ding of belts. Savings in output time
result from hydraulic leveling—while
the machine is digging. Steadiness is
given the dipper by twin, single-part
hoists. Power peaks are reduced by
counterbalanced hoist.

One Man Prospecting
Core Drill

A new eight page bulletin has just
been issued by Sullivan Machy. Co.,, on
its one-man No, 6 Prospecting Core
Drill. This machine, suitable for either
surface or underground prospecting,
takes a 724" core to 250-ft, and one man
can handle the outfit. Standard “E"
rods and “EX" fitting are used.

The Na. 6 is designed for tight work-
» ing quarters and can be directed at any

New Motor-Driven

Grab Bucket

Improved motor driven grab buckets
ranging from %2 to 3 cubic yards ca-
pacity for power houses and material
vards handling such as slag, sand, cin-
der, clay, coal, and similar bulk ma-
terials are announced by Erie Steel
Construction Company, Erie, Pa. With
d-c special Westinghouse control makes
possible the use of only two conductors
between the control cab and bucket.

Since each bucket carries its own mo-
tor, the buckets can be attached to
cranes, monorail hoists, or any hoisting
equipment at whih electric power is
available. Power is supplied either
through a loop cable or a cable paid
out from a light-weight drum—ire-

quently spring operated. Since the unit
is self-contained, there is no tendency
to lift out of the material while closing;
digs

and it itself in  without

dropped.

being

I

Advanced Development
of 2 Stage Centrifugal Pump

An advanced development of its 2
stage Monobloc centrifugal pump is an-
nounced by the Worthington Pump &
Machy. Corp., Harrison, N. J. The low
power requirements and simplicity of
this unit make it applicable to all serv-
ices requiring small capacities and med-
inm discharge head. The casing, de-
signed to withstand 150-1b. pressure,
is bolted directly to the motor frame
without an intermediate distance piece,

thus eliminating the necessity for a
baseplate.

The impeller design is a unit con-
struction consisting of two enclosed
type impellers cast back to back so
that the overhung weight is actually
no greater than that on a single
stage pump. The impeller, which is

keyed, is held firmly to the shaft by
an impeller nut and the shaft sleeve,
also keyed, in a separate, renewal part.
The motor features oversize prease lu-
bricated ball bearings. In this unit,
which follows closely the design of
larger Worthington pumps, the im-
peller is mounted directly on the motor
shaft, eliminating the additional space
and weight of the coupling.

Power Control Available On Adams Leaning Wheel Grader

The availability of power-operated
controls on  Adams Leaning Wheel
Grader No. 22 (10 ft. blade) is an-

nounced by J. D. Adams Company of
Indianapolis, Indiana,

The power control mechanism is the
same tyvpe as has been used on Adams
12 ft. blade machines for several years.
Power is supplied by a single-cylinder,
514 H.P., air-cooled Wisconsin motor
mounted forward of the operator's
platform from where the power is trans-
mitted by roller chain and sprockets to
the power control box in front of the
operator.

Through convenient levers all operat-

pr_ﬁllt on the wall,
ceiling  or ground
around the operator.
The rate of feed
on the drill bit 1:
widely selective  so
that the speed of
maximum efficiency
can be secured in
any rock formation.
The drill is quickly
taken apart into
three convenient
loads.

img adjustments are made quickly and
casily—these adjustments include lean-
ing of the wheels, vertical and lateral
adjustment of the blade, and operation
of the steerable tongue. Claims stressed
by the manufacturer are that these
mechanical controls are very positive
in action permitting very positive and
accurate adjustments and that two or
maore adjustments can be made as quick-
ly as one thus speeding up operations.

The machine weighs approximately
7250 Ibs. and is intended for use with
tractors of 40 to 50 drawbar H.P. Hand-
operated controls are available if de-
s'red,
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Bates Announces

a New Tractor

The Bates Mfg. Co., of Joliet, Ill, an-
nounce a new model 35 tractor. Im-
proved design provides greater riding
comfort, greater steering ease, smoother
operation. Rear end engine vibration,
a result of play in wearing clutch parts,
is eliminated. The main engine clutch
contains a supporting feature in which
the weight ot the clutch parts is sup-
ported midway of two bearings. The
transmission gear shaft extending from
the clutch is supported on two bear-
ings, one of which is the same bearing
as is used on the clutch shaft. A gear
type coupling is incorporated between
the clutch shaft and transmission shaft
so that flexibility is obtained between
two methods and each bearing has its
proportionate loading. Greater clear-
ance has been introduced betwegn the
truck wheel flanges and track rails, re-
sulting in lomger wear before flange re-
placement is necessary.

The seat has been moved to provide
more leg room and the operator sits
directly over the rear axle, thus riding
on a pivoting point instead of a pitch-
ing point. The braking pressure of the
steering brakes has been increased, and
the crawler can be stopped with a rela-
tively light pressure of the foot. By
flexing the foot forward the tractor and
its load can be held stationary on any
hill position. This machine has a draw-
bar pull of slightly over 43 h.p. and can
be powered for either oil, Diesel, or
gasoline,

Huber Announces
Improved Road Roller

The Huber Mfg. Co., Marion, Ohio,
has just brought out a new and im-
proved six cylinder, three speed, hy-
draulically controlled road roller. This
roller, which offers many new features,
will appeal to operators and owners
alike.

Power is furnished by an industrial
type six cylinder engine developing 59
h.p. at 1200 r.p.m. This provides a
steady flow of excess power always
available for emergencies. It offers a
new dual steering control which pro-
vides a quick, hydraulic power steer
changeable instantly to the dependable
hand steel in working in tight quarters.

Many other features are presented
such as: a leak proof removable dry
cylinder; precision engine bearings, that
eliminates the necessity of removing
engine from chassis to replace bear-
ings; self-adjusting clutch; differential
lock from operator’s platform. The low
pivot front roll arch makes rolling a
straight linc over rough ground po-\bi—
ble, and is equipped with three speeds in
both directions ranging from 34 to 6
m.p.h.
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MANUFACTURER
and DISTRIBUTOR

Henry Purdy Appointed Manager
San Francisco Organization

The Hyman-Michaels Company of
Chicago and its subsidiary, the United
Commercial Company of San Francis-
co, have appointed Henry L. Purdy as
manager of its San Francisco office.
Purdy was formerly in charge of the
St. Louis office, and now fills the vac-
ancy of F. L. Botsford who has re-
signed. United Commercial Company,
who specialize in railroad equipment,
and are agents for Western Wheeled
Scrapers, and American Hoist & Der-
rick Co. plan to increase their facilities
on the Pacific Coast. Increased busi-
ness has made an increased demand for
their products which necessitates ex-
pansion,

Inertol Company Adds
to Pacific Coast Staff

H. A. Knoedler, formerly assistant
to the vice-president, Interol Company,
has been transferred to the Pacific
Coast offices at 447 Sutter St., San
Francisco, according to B. W. Muel-
ler, Western Manager. Sales during
the past year for this branch have been
tripled compared with the year 1933.
Many new products for concrete and
steel protection are soon to be dis-
cussed, and will be placed for sale early
in the year.

Thompson Representative Gives
Talk Before Colorado Society

G. H. Garrett, chief engineer of the
Thompson Mfg. Co., Denver, gave an
illustrated talk before the Colorado So-
ciety of Engineers, Dec. 11, on the 84
inch welded steel pipe used in the Santa
Marie reservoir and pipeline job. The
pipe was the largest ever used in the
West.

Arizona Tractor New
Bucyrus-Erie Representatives

Bucyrus-Erie Company of South Mil-
waukee, Wisconsin, announces the ap-
pointment of Arizona Tractor & Equip-
ment Company of 138 S. 1st Avenue,
Phoenix, as distributor for the sale of
power shovels and draglines up to two
cubic yard capacity, throughout the

state of Arizona.

Used Equipment House
Established in Los Angeles

Contractors Equipment Company,
Inc., has been formed by H. M. Keller,
A. J. Pierce and John Bisher. This
new establishment has its office, ware-
house, and yard located at 2150 Laura
Ave., Huntington Park, Calif. All of
the principles of the company have long
been connected with the equipment bus-
iness both in the east and on the coast.

A staff of trained mechanics is main-
tained by the company and are capable
of rebuilding and servicing all types of
construction and mining equipment.

General Machinery Adds
Wire Rope Account

Macwhyte Company, Kenosha, Wis-
consin, has just announced the ap-
pointment of General Machinery & Sup-
ply Company, San Francisco, as dis-
tributors for Macwhyte Wire Rope and
slings. A complete stock of Macwhyte
products will be carried, including Mon-
arch Whyte Strand Preformed and in-
ternally lubricated wire rope.

General Machinery & Supply Com-
pany are now in their new office, sales
room and warehouse at 1346 Folsom
Street, San Francisco.

Ohio Power Shovel Co.

Now Known as Lima

On January 1, The Ohio Power
Shovel Co., a subsidiary of Lima Loco-
motive Works, was consolidated with
the parent company. All business which
involves Lima Shovels, draglines and
cranes will be handled by Lima Loco-
motive Works, Inc. According to the
management, there will be no changes
in the personnel

H. C. Peters Joins Smith Co.

H. C. Peters has joined the sales de-
partment of the T. L. Smith Company,
at Milwaukee, Wis.,, to act as special
factory representative. Peters is a
graduate of Mechanical Engineering,
Ohio Northern University. He spent
several years after graduation in me-
chanical design work, and more recently
served in various capacities with the
Ransome Concrete Machinery Co.

' Modernized Hauling Equipment
Offered by Dodge Bros.

A few of the engineering and contracting
firms’
tured in these recent camera-shots of Dodge
Brothers equipment at work.
show Dodge dump truck transporting gravel
on the new $8,000,000 Hamilton Field Bomb-
ing Base,
shows a Dodge Tractor doing heavy work
in transporting steel beams in a wviaduct-
building job.
guaged
lower left) has an important job to do. Tt
is a 228-in.
highways with the center stripes.
chine
gravel on road

uses of modernized trucks are pic-

Two views
Marin County, Calif. Another

The elongated,
monstrosity

narrow-
highway shown in
wheelbase vehicle for marking
The ma-
sprinkles heated asphalt and
shoulders.

also




Fesruary, 1935 WesterN ConstrucTION NEWS 35

Head towers of three cableways used by Booth & Flinn Co., Pittsburgh, in handling the Montgomery
Island Locks on the Ohio River. All three cableways equipped with “HERCULES™ Red-Strand) Wire
Rope. One of these track cables was used originally for erecting two bridges in ﬁlinncnpnliﬁ twenty
vears ago. All three track cables were used on the Westinghouse Memorial Bridge in Pittsburgh,
which was completed in 1932,

There is Economy in Long Service

The actual cost of wire rope is not its purchase price
alone. The expense of putting it on and taking it off must

be added—and the longer a rope lasts, the less this expense
will be.

The one word that best describes “HERCULES”
(Red-Strand) Wire Rope is “Durability”, and this quality
is not a matter of chance, for that is our goal throughout
its entire process of manufacture, and our principles and
methods are based on 78 years of manufacturing experience.

Why not take advantage of the economy that is to be had
by using this dependable and long lasting wire rope? It is
made in Round Strand, Flattened Strand, Preformed, Steel
Clad and Non-Rotating types so as to be suitable for any and
all working conditions.

Made Only By A, Leschen & Sons Rope Co. Estsblished 1857
5909 Kennerly Avenue, St. Louis, Mo.

Pacific Coast Office & Warehouse: 520 Fourth St., San Francisco
Portland Warehouse: P. 0. Box 175; Telephone ATwater 7425

WESTERN DISTRIBUTORS

BIREE: oo oiiaineseiaia e A e St SR Connelly Machinery Company
BRI, s A S T Olson Manufacturing Company
IRIAOEON .« aiaiic. o ainidia aminie 6,0 00w 5 wmmin e s foie o /e biniainiors Wm. H. Ziegler Co., Inec.

Idaho Falls. . .Westmont Tractor & Eqpt. Co.

LU0 EMRIRIOE < orvcerose oo rorwsmnssoaTaietsimoasita s To)misigte i Garlinghouse Brothers
Missoula. Westmont Tractor &Eqpt. Co.
Phoenix. . ... Pratt-Gilbert Hardware Co.
Salt Lake City................ A o AU L i i) |
Seattle, .. ..ot i, ..H. J. Armstrong Company
B ORI 2o Vi S TR TN L AR G IS4 R Nott-Atwater Company

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




36

WesTeErRN ConsTrRUCTION NEWS

UNIT BID SUMMARY

Note: These unit bids are extracted from our Daily Construction News Service

WATER SUPPLY SYSTEMS

SAN FRANCISCO, CALIF.—CITY —0O’SHAUGHNESSY DAM ENLARGEMENT

Transbay Const. Co., Pier 24, San Francisco (consisting of MacDonald & Kahn Co., Ltd., Pacific Bridge Co.,; General
Const. Co.; J. F. Shea Co.; and Morrison-Knudsen Co.—Officers: Chas. F. Swigert, Pres.; J. A. McEachern, Vice-Pres.;
C. A. Shea-Secty.; Felix Kahn, Treasurer; and H. W. Morrison, Director)—$3,219,965.00 low to Public Utilities Comm.,
City Hall, San Francisco, for enlargement of the O'Shaughnessy Dam by the construction of an addition to the existing
dam. for the purpose of increasing the capacity of Hetch Hetchy Reservoir. The addition will raise the crest of the dam
by 85.5 ft. from elev. 3726.5 to elev. 3812. Construction of a new spillway, installation of new outlet control valves and
spillway gates, clearing of the reservoir area between the present and future high water surface elevations, road and trail
construction and other appurtenances and incidental work are included in the required work. The O'Shaughnessy Dam is
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located at the west end of the Hetch Hetchy Valley on the Tuolumne River, Tuolumne County, Calif. under H.H.W.S.
Contract No. 149. Bids from:
(1) Transbay Const. Co., San Francisco......$3,219,965.00 (3) Southwestern Contr. Group........o.0une $3,485,485.00

(2) Utah-Bechtel-Kaiser Co., San Francisco...$3,447,598.00 (4) W. E. Callahan Const. Co., Los Angeles..$4,687.795.00

(1) (2) (3) (4)

A e T Py T e ot o el S R T S Ve MW ORI SRR S s e A e $160.00 $300.00 $120.00 $300.00
30,000 cu. yd. excavation for dam foundation, all ClaSBES. .. . v voviwoimnioms oo vesis 2.75 4.00 3.65 8.00
ZB000 cu. and., eacav, for SpAlEWaY, @il ICHNSEES ... . on cveiosiews siaimom ine on)lomsljoi slioiviioial shniia wissoie aca’s 1.80 1.95 2.50 6.00
T R IR T TR P o T T e o SRR R e SR R SRR SR P .50 .60 1.10 2.00
20 000 enlvdl excar: o momll, BTN MO 4 .o e iareisiniv e s b siesnids 5o o o s siasisass 1.40 1.50 1.10 4.00
L T e T L A T e T T st M S S NS S A A SRR B 8.00 8.40 6.25 15.00
200 o oedl: excay. Bor ArailS, COMUTMDIY. < ni e ois sis sris: aveosaimms S48 bre st 070 100b. o1 o' s vy ok s 1.00 1.20 1.50 5.00
00! icu i pdl iekt o Ron STARIN. WO LT Ll s watrais o/ s a o rein i Tons e unriotet o oba o et onk wot waa 4.00 3.00 3.00 10.00
1800 icu. yd. iexcaw. of concrete Srom ot MBI, . . oo oo s on imisse simisimie:se ava oxs: simson e 5.00 14.40 14.00 35.00
32080 sq. f. roughening surfaces of exiStl BRI . L viven o s oin sie s ot as sinsniaie wie oo as's A1 12 .09 20
55,000 sq. ft. roughening surfaces of siph, spillway cond..........ccovvviimniniiiiana. 11 18 .20 .30
175 cn. ad. removal of cOnCrete SEUCTOTES. oot v vision s s vis wsomios pioiviaisionle e s Bt 6.00 18.00 12.00 35.00
3,000 Tim, £t drill grout lroles Dot OVer: J0F dEP . os raivie e i s s s wialmisibimisiinga)sia i .85 1.15 A5 2.00
150! M. E il ot TN VR B0 TEEDN . o x nwissomintonsun i s ooy o i i 2.50 240 2.00 4.00
700 Thoe. Eb. ol idimiat. holes not ver J07 dEBD. . o b s s i s s s st e wsowems 2.20 2.00 20y 4.00
00 . it il draint Inales omer J0 BECD. <. i« v v uloimitivmiocs o o zpieh v ess i gua s i i s 275 3.50 275 6.00
E50 Hin. Tt drill gront holes (Bromy FACESN. o vcmes s oo oesis oalhie ine sie biosin s/ on aresiedios 2.50 1.70 2.00 6.00
100 o it il grout Boles (Enom EradlerTN. .. oo cnis v ore: ore slssats sussee mieomishase siais ot oisa 3.00 2.30 2.00 8.00-
120 hmy dt. drill grout’ ‘holes (from inspection WellS). . .. .. vsivins sion s insinisimiois von 2ot 3.50 2.30 2.00 10.00
25:000 hm. It. drill holes for anchor and 2ot DA, .o .. i. ..t st tie v ss s asai saai s .55 1.15 45 2.00
L4000t canlicng HOTITS AT (COTMCTOTR. . v oetieis wisiainln <t sn ot miaraiearie svaleiis oe ale wistori el siars .60 1.30 90 2.00
230 ea. make connections to grout pipes in foundation.........coooiiiiiiiiiiia., 3.00 2.30 2.7 4.00
30 iea. ‘make connections to grout pipes in GAllEries, ... .c ceverivn s mmnnoinsssans 4.00 3.00 8.80 5.00

60 ea. make connection to grout pipes (inspec. Wells) . ... oos s v s saini 5.00 3.00 8.80 6.00
N T T e R R D o R S N LR 1.20 1.30 1.10 2.50
) e e P T T, L A e R S R S 4.80 5.80 6.34 8.00
32000 ict. wd. concr. to form HMOPErvious SUFIACE. .. .. .ccs . c e oo sianmsmne veaei e s 4.80 5.90 6.34 9.00
L DD CR R CONCT T SIOES TN DRI i i srs e irisinlel s s e e i o e a4 i et 4508 4.80 5.90 6.20 10.00
J/00 e wdls concr: for plugging  siphon spillWays.. i . v s e soienwias s siisls wiisinian sins 4.80 8.00 8.50 11.00
G300 oo ‘pd. 'concr. spallway Bridge and WeIT . ... vuiduiins s wls S e e ey 7.25 10.00 10.50 15.00
1,000 cu. _\:rl‘ concr: 1 valve Bouse, Sereen Fack. @, .. oo oo siv dieials o e sislsialaialio s aiie sim als s 18.00 17.00 32.00 30.00
UGS A = et IR o e i i s i S e S il syl a7 46.00 30.00 60.00 30.00
SOcHi . O nCHete. DEECLSE SBRBTWRNE L kv ol st aaedysints s aca oo onbinis uth Heaiers | vin) ARG v 4TS 31.00 21.00 50.00 50.00
1500 et tdly concr) ispillway lining and i wWallS. . ... oo i co ra solvs s sia s vt fos evias are siely 9.00 10.50 16.50 20.00
L T R T e M T o] g m Ty i RO o S S e OISR U AP AR P U L R Ak 75.00 48.00 90.00 30.00
600 cu. yd. precast dense concrete block SR NSl )RR R o ¢ 19.00 12.00 14.00 25.00
SN e Al ipracast ponous (CONCTELE TIOCKS, 1 v s s v ole sivinis ske win siaisinsazabe o0 oo W} 17.00 12.00 10.00 25.00
350 lin. ft. drainage holes through masonry. B i, e i e B P a4 70 1.70 1.10 1.50
10,000 sq. ft. mortar coating 34" placed. by Ceml: UM oooiimios woiws/obs sides s s salaisie sia s s 11 10 28 20
LIRS N BBl M. . 55 ik e vl iinasilh B b i o i i Bl e bt e o2 4.60 3.90 3.85 4.00
Joo L T T T T st SR e G ) e Tyl e el e R R A 055 06 05 .08
2T 1 R SR T DT e AR e R PR o A (PRt i e e R PR A U L <l L e M1 R G o 05 05 045 .08
D00 iy, widl DOIBlE: DRABOTUING 5y niie minieioiesii, S s Wmreelu et et ote i e vkt it o i At e ol 10.00 10.00 16.50 20.00
100! e, wd. nasomry BUAGARAES .. onwimw i on o e m s v sms e 7oA Sih b tie e e e 0 12.00 14.00 16,50 20.00
500 cu. yd. dry rubble masonry........... s ittt ) ALY ST i Dotk 5.50 7.00 8.00 12.00
00 Nim, Ft. turn. atd plage 127 W SHEET PRDE ... i namimintsie e o elioim]sreisis aiy sislomsiaioss bra s s A1 A3 1 15
145000 Tin. 5t furn and place: 3587 metal BaBAN . L1 . cno i s, i bl hieses b e b e ool Lo (o .07 13 A1 15
2,080 lTin. ft. furn. and place 1" wrought SUCEl PIDC... . o oe ais ssinin ik sin sion - sobiin sin ae i sin & A7 16 27 20
300,000 lin. ft. furn. and place 1”7 metal tubing........... e e el T 12 A3 g2 20
5000 lin. £t forn. and place 194" wronght steell PIPe. oo o s e s we e v s 23 22 25 .30
27000 lim ft. furn. and place 158" myetal CUDANGE oo\ i mriin ia s s Sioimieisin o m om o 506 e oo 18 20 16 .20
1,000 lin. ft. furn. and place 2 wrought steel pipe.......ccocvviosioviniviiisveianes 30 32 33 35
125,000 Ib. furn. and place 2” to 8” wrought steel pipe...... ...oovvvnn. i ionainiag 08 iy .08 12
10,000 Ib. furn. and place wrought steel pipe ALLIMES. . .on v oenvia v me e snsevsais .20 335 16 25
18/000. 1b.. furn. and’ plkice metal tubing BEEMES. ... ... 0s o vin = visns e siaaimin o osie 70 67 .65 -50
400 ea. furn. and place 1" gate Walves . ... ..o inniee e simim s b s winiss sl v s 1.45 1.45 1.10 1.25
200 ea. frorn. s0d place TD4Y DIt WRIEES . i oo ve vl e el oiniss aig oralonal e sie oie e siaisionnsalis ske orio 2.30 2.30 2.20 200
100 ea. furn. and place 2¥ gate ValWES. ... .. ovniviv s simss e : 3.25 3.50 3.30 3.00
2500 b, furn. and PlRCE 27 B0 B WAINES . aciew s sre oie on ot ineiaie 97 a:balis sl s siisiosonsinwsia s .35 27 22 25
10,000 Th. remove and reinstall pipe and BEEANES....o0veeeewe sioearieinirimannaccinne. .065 17 05 .20
3200 ea, comnections from headers to cooling CoOils. ... .. viesmesiauiiionsieaian 85 200 110 1.25
DU S0 ETDnE DIDE OUELEEE .. v i v s o i a s ook o Ho et o s A S 15 o 03 v .35 .28 .35 40

(Continwed on next page)
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C orroSIvE municipal and industrial waters, salt water, drainage, and
certain chemical solutions have no ill effect on Duroline. This
highly protective cement lining was scientifically developed primarily to
resist the destructive action of waters that rust, corrode, or otherwise
attack exposed metal pipe. And the price, only slightly higher than gal-
vanized pipe, involves no handicap to its general use. T'ry it out! Since
it is offered in regular NaTioNAL PIPE you obtain the strength, con-
venient joints, and other desirable features of the highest quality steel
pipe, plus this new defense against corrosion and tuberculation. Duroline
| Pipe will solve many of your corrosion problems once and for all. Out-
standing installations are giving added proof every day. An interesting
bulletin describes in detail the development of this remarkable product,
and its known serviceability. Write for it today!

Section of National DUROLINE Pipe coupling and

NATIONAL TUBE COMPANY - Pi[fsbul’gh, Pa. joint. (Note special highly corrosion-resistant

Joint compound on end of pipe and on threads.)

Pacific Coast Distributors—CoLUMBIA STEEL Co., San Francisco, Calif.
Export Distributors—UnNITED STATES STEEL PrRODUCTS Co., New York, N. Y,

Ynittad Sotntes Sttt B Corpportiin Slovitinny

NATIONAL

DURGLINE PIPE

[¥5]

~J
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1500/, farn. and install elec. metal COMBIIL. .. .« oo oo i i iid oo vosiuin s o s sie s aimals win win oca s .25 28 .40 25
R0 Ib: galv. pipe Dantd TREIITIZ. .. e siieiaialesmne alelorst il o8 1561 a1 i 1o SR laie s v /ssa vl e e a e ioa e 20 20 22 25
TRSRG I CODDED MREET BHOINS 1.xwosarasin:sseriors. e auesacoiorshayonaisin oms de el bin: sostasa: showia nint e 4.9 mparsre oraie 45 .24 .50 .50
SCI000 T shett miotal [BTOUE BEODS .ot se s oe scoisimimimmmios soe s e arewialiols] sl sba) saaiaiuse inss 14 a5 22 .30
50 00D, COTT. EUELRIl GBI ~ .. ic.oya: vims s s mmieoneiimye)osame o s shoions o bssobimiatos e s b asn e el J2 A3 A2 10
55000/ 1b. stairs, ladders @ma ETREINES. . ..o o s oiviommn e sb b onnie & e mas e s s a1 s o s 16 15 A5 20
1000 B mriscellamenns aheEll eI o o e e e e B A e ot e e s 25 25 33 .50
L0000, cast Iron PratinEh BNE BLRITMCE .. ./ sl oo aie e i wiie e ia ot iafae b siemiiises, s e i 14 15 .08 .30
4000! 1b.. miscellancons brass aud BTOMZe ... i o i s wleals s sl are wiedsane b sin sis s so8ioimss o .50 45 .50
SOLOOD! 155, Gl AR IR oo it on i o o S R DA T4 g AT oo bl e 04 .05 .02 .04
5,000 1b. remove miscell. equip. and install in new location. ............ovviivinennn .08 17 J3 20
Lump sum remove water stage recorder and inst. new location...............coounns i 600.00 1,200.00 1,100.00 1,000.00
Lump sum removing accumulators and frames, €C........ovie vurruiniiinrennnnnenees 1,100.00 140’000 1,650.00 2,500.00
Lump sum remove and reinstall 3 36% valwes. . ... .. cucrwoene covemenmensosse casesase 1100 00 4,000.00 2,700.00 200000
SO000 15, tstall 3 A2 SUGRL DEDGS. 1. .siieemimmieiminism s en ain soseimiors sys o sl o b ous ous s aibsbiosar ol 027 .02 017 04
500,000 1b. install outlet valves (City furnished)...... B W ey R o o, O 02 .03 017 .04
110,000 1b. install fixed supports, pier plates, 1C.. .. .ovuvinir vewnnris s i samanes iy 027 .02 033 .05
250,000 1b. install drom gates and s€aAlS. ...covvvin s iiormosenosamesons A o 018 .02 033 .04
100,000 Ib. install flanged pipe and fittings and valves .03 .04 033 05
35,000 1b. install control mechanism, piping, ete.......ocoviiiiiiiiiiiniiann, .09 .05 .06 A2
2,000 1b. install misc. metal work (city furnished)............ oo J1 10 11 .20
3,500 sq. ft. paint concr. surfaces in waterways........ Pl B R e R e 22 10 16 30
7 squares roofng On (CONCTELE MOIISES. . ..ui cie wiwioim suns soimiimistes, ais s oo s ol als 65.00 50.00 55.00 30.00

BOD CH., Y. COEROT TN (DASE. .« o .nve.eur s ms e s sowsmimmrmiimm #2054 18 i g 958 i i 6 50 2.50 2.50 3.30 3.50
5,000 gal. envtilSTRBE AL ... ... ..o.vco mmmrmmioiimme oin meniomse mssme o s b bt sy st 54 aniaraaras s e 20 12 5! .30

1 IS I T e SR e e S SN P P R S e e R g 2.50 3.00 5.00 3.50
o L L e e, A ot o i 500 3.00 3.00 8.80 3.50
32000 1h cor Mnetall Dape ICHEETES . v i i s e e o i obinsis o5 Vet e e, i o B 15 .10 .16 15
e Sl T ) e M S W) g AR i S o T e i b .65 .70 .65 1.00

Ee S et -and mEtall L acoaling plagi. . oot i G s st s e s Wi ssias e S s 25,000.00 20,000.00 25,000.00 32,000.00
7200 ‘hrs. opersting refrigeTalmg PEADE. i i v dinieiionia stise sjoieimes s oe wis.oiimiss e abe ae 3.00 290 225 4.00

LOS ANGELES, CALIF.—BIG MORONGO & SAN ANDREAS SIPHONS

Contract awarded to Morrison-Knudsen Co., Title Guaranty Bldg., Los Angeles, $327,189. (SCHED. 18]) by Metropoli-
tan Water Dist, 306 W. 3rd St, L. A, for const. the Big Morongo and San Andreas siphons of the Colorado River
Aqueduct—1.86 mi. long betw / mi. N. and 5 N. W. of Garnet, Calif.,, under Spec. No. 84. Bids from:

(1) Morrison-Knudsen Co.,, L. A, .........cconunn $327,189 (3) Shofner & Gordon Comst 1800 .. v wiustiuresmiiogy $345,760
(2) S. Pearson, C. O, Sparks & Mundo .......... 330,080 ) T, F. Sheay Inc:, RECCH oo mpint i iiv visiosvinfss 450,493
SCHED. 18]—9811'2 cir. jt. cast in place conc. siphons (1) (2) (3) (4)
TORA0 0 Tyl (GO B0, TOT BEPIMMNEL . i 7o i o, i W4 e i S or o i o e B A7 .20 .20 25
ARN0Rete el rotl ey, Hor SEPRORIE. i o o < i e st Siaime s el e e s s b 5T .80 .60 85
15 cn. yd. comm. exc. for structures. ............. ROMENET P e AR ot TN 2.00 1.00 2.00 1.50
S i, wdl ToCk eXC FOT SETUCEIES. . wi i awismis sra e e atoismacarmeloi iainn st sreimissbaiaseinss 4.00 3.00 5.00 3.00
98,000  cn. ydl ‘BRckAIl For STPROMEL ... v.v o voininie oimimimims oin e sl winismistose sie wias s dhiarn sobe s 10 .10 08 .08
Z0200°ch. 'yl 'woncrete §0 SIDHOMB. ... ... . v.e sinnmosoo e srn vraisoe o Blbkmieins o oo mimiaosisia e whors 9.75 9.00 10.50 13.50
900 cu. yd. reinf. concrete in structures.............oiiiiiiiiiiiii e 16.00 14.00 18.00 16.00
25 cu. yd. plain concrete in StrUCLUPES.......covrioiocncosenemnuiinenanasions 14.00 10.00 15.00 16.00
3,800,000 1b; place reinforcing steel in SIPROM. ...t oot sinmio e cbinmain b sms sis .01 01 .01 015-
120:000! 1b. place reinforcing steel i BEEWELHEES. .o voa fir win von s bia vinsia s samisrsioin s s 01 01 .01 015
142 lock joints for monolithic siphons........... VRSN ) 37.00 50.00 20.00 50.00
26,000 Ib. install miscellaneous metal work .........c.ciiiiiiiiiiiiiiiiiiiaiaas 05 10 05 ]
4,500 Tb: place hand ralINES .. .. .ovveve o cnmn s se e e e s oo e s es smsis s see e .06 10 10 .05
LRG0 o . Bamll S8l . . ..o s simm s $im e e e e e s e e J5 10 .08 10
T e T T T B A T (LS B .05 .08 06 .10

STREET and ROAD WORK
SACRAMENTO, CALIF.—STATE—GRADING—MADERA COUNTY

Geo. J. Bock & Son, 1007 South Harvard Blvd., Los Angeles, $121,722, low to Calif. Div. of Highways, Sacramento, for
3.7 mi, grading betw. Coarse Gold and Hawkins School in MADERA COUNTY, Calif. Bids from:

(1) George J. Bock & Son, Los Angeles.......... $121,722 (4) Fredrickson & Watson & Fredrickson Bros...$134,097
(2) Mittry Bros., Los Angelcr- .................. $123,144 (&) Peminsula Paving €Co., S Bicoeor e s $136,375
(3) A. Teichert e $126,888
(1) (2) (3) (4) (5)
L. S. clearing and @TBBDIUE . ..catn o voroSonm o oo s s ms s mms oim a8 0in ame oo pas. ecer s inapisnmsnss $4500 $4000.  $3400.  $2400.  $2500.
140,000 cu. yd. roadway eXCAVALION. ..o uwn e vr s vaomnssnns s onnnios s 47 475 .50 57 .58
280:000 sta. wd. overBanl . .o i e sineee e s s S TR e ST 01 .01 .005 .005 .01
2965 ci. Tl SUrUC. COCRVARDOMI 1oy et s st s i e sialolilie o o i ke i B 1.30 2.00 2.00 1.75 175
722 icn il YA’ iconcnebe (SETC . i e i e i s e S e s e A e S 24.00 2200 25.00 22.00 23.00
52 icu! gd. "B cotcrete $EEEE N s s ww i it sy S8 S s 15.00 21.00 20.00 14.00 19.00
81.280i [lbs. weinf. Steel (SEEUCEITERN . wiwsnms v in i aiuion e s S b hisEeta il .05 055 .05 055 .045
200 i BE. | Bein (COLE. DUCLAL PADEL . ssw: v s it ot S i o Toveds s o 1.15 1.10 1.00 90 .95
D42 Tin. . 1B-irk COPr. mCERl PRI . i« oimmnnin avs s i G s i ! B RS o 2.10 2.00 200 1.90 1.75
1056 T ft. 24-inc Comh DAl PADE .. oo o oo ia oravaesmraiaraiie wiivsya o e etainle e 3.25 275 270 2.60 2.65
BI6 i £ 30600 oM. TOERL DRI oo smecmisiie s ate-cimitvi i mr it 5 P s aiss 4,35 3.45 3.50 3.30 3.35
104 Tim. fif. 36-in. COTT.. TELRl PADRL wi e oun s sre v ammiaisiutinie sin s s sie pieoidialais cia s 6.50 5.15 5.00 5.00 5.25
DRien, wpillray SRECIIDIREE: o ovicin comminimsim wus. se hemmsamonsis i i TR 20.00 15.00 15.00 15.00 16.00
2 ea. cast steel grates and frames. ...... ..ottt e 40.00 40.00 47 .00 35.00 40.00
550 ea. timber guide POSS. .. .. ..ttt e s 1.50 2.00 1.50 1.80 1.80
60 culvert markers (cm:h) ................... Sl N I - 1.50 2.00 1.60 1.80 1.80
DU L e FRIEDE. 5, e, 5515 st wibobResrmsere B o sie ake 468 i e 558 S R S 450.00 450,00 450,00 400.00  500.00
PR HOOEE: EREC .. Lot v S s i e o e W e ik e s R s 25.00 20.00 18.00 18.00 22.00
B0 cRAlIOWE WAL o oo, s i 4 Sk iviese FRCaR o 0 450 v 300 SHUCR A i s .80 90 1.15 1.30 1.00
O M . BM Redwood timber (demse). .. ....vve i i vics viocidunenonsis 95.00 95.00 10000 10000 100.00
22 M ft. BM Redwood timber (select)......... T s B s B oy 87.00 95.00 85.00  100.00 90.00
195 sta. finish roadwWay. . ..owae e e T Rl R SO | LM 5.00 6.00 5.00 8.00 10.00

NOA on. TROTIHIRBIE .. i sir ot b wpo i Pt s Sis 5 e e N, 58 e A B 3.00 4.00 3.00 3.00 4,00
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“HAVE NEVER HAD A SIDEWALL FAILURE
SINGE..USING THESE GOODRIGH TIRES.

What does a truck driver think
about tires? Well, listen to what
Ray Besecker, driver for The Laura
Gravel and Stone Company, says:

“For 15 years I've been driving
trucks and I've never seen tires that
stand up like these new Silvertowns.
I haul eight-ton loads of stone over
all kinds of roads and have never
had a sidewall failure since we have
been using these Goodrich Tires.

80% of Premature

Truck Tire failures

Ot‘.\‘u‘“ n y
)\ ipevFallureZo

=

“I hate to make tire changes on the
road—that’s why Ilike Silvertowns.”

There are no soft jobs at this plant
—for men or for tires. Those big
trucks bang their way over crushed
rock, bounce over rough dirt roads
and then hit it up on the highway.
Just the sort of job where you would
expect plenty of sidewall failures.

But not with Triple Protected
Silvertowns! Every tire has a 3-way

SAYS

"RAY BESECKER

Driver for The Laura Gravel
and Stone Company

_ PHILLIPSBURG, OHIO

| i : 7

safeguard—designed to give positive
protection against these money-
eating failures. Look at this:

PLYFLEX—a new, tough, sturdy rubber material

with greater resistance to stretch. A layer of
Plyflex in the sidewall prevents ply separation—
discribures scresses—checks local weakness.

PLY-LOCK —the new Goodrich way of locking

the plies about the bead. Anchoring them in
place. Positive protection against the short plies
tearing loose above the bead.

100% FULL-FLOATING CORD—Each cord is sur-

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

You pay no more to get Triple
Protection —the invention that
checks 80% of premature failures.

FREE! o= wuck operatons

Every truck owner, every driver should have this
big 44-page data book.Gives commodity weights,
load schedules, inflation schedule, dual spacings
and ocher useful information. No obligation.
Write for free copy. Department T-32, The B, F.
Goodrich Company, Akron, Ohio.

Goodrich%&wﬂ“Silvertowns

SPECIFY THESE NEW

SILVERTOWN TIRES

FOR TRUCKS AND BUSES

When writing to B. F. Gooprich CoMPANY, please mention Western Construetion News.
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LOS ANGELES, CALIF.—STATE—GRADING & ASPH. CONC. PAVING—VENTURA COUNTY

Contract awarded to Basich Brothers Const. Co., 20550 Normandie Avenue, Torrance, $214,957 by Calif. Div. of High-

ways, State Building, Los Angeles, Calif., for 3.6 miles grading and asphalt concrete paving between Sea Cliff and Benham
in VENTURA COUNTY, California. Bids from:

() Basch ' Bros. (CoREt 1000 . sl soiars s sre e $214,957 (3) Mundo Engrg. Corp. and Sander Pearson, L. A. $241,910
(2) Sharp & Fellows Contracting Co., Los Angeles. 233,088 (4) Oswald Bros., Los Angeles ....... ( 3) ......... 2?2.)774
(1) (2)

ISR B, e (DI I oo sorvase: o vovias s prcn ey esimm ek wip oot ebomiur vt it e 9.00 5.00 3.00 5.00
L LT s S - R G e szoupih o e eSO A 5 o 33 .30 35 .33
i TR BT T R L SN e PRSBSOS el A2 10 10 065

ZADD Cit. wal. BECIIC, WBRE.. istiiein s vl wis o e e O e s e e .90 .80 75 .90
e Y o e P S AU R e S e S SR 150 12 g2 A2 10
ZH300 gq. wd. aspltl PIBEAL C i e Gl s el s e s .02 03 .02 .02
1o DT T T R o SRS UL s N, TR e e e 3.10 3.70 3.00 3.70

230 cw yd. A come. UPAVL). . viemsarenais s Pl e R 3k 10.20 11.00 12.00 10.75

SO0 pdl A COME MBETIN L 1 e o ennonaiabons rabasions e et (ntane) il ot oo nlain 18.00 21.00 20.00 21.00
T TR o T At U TNE M MR e S [ SIS 0315 045 .05 05

e T e T T oL D s A RSl e e Do o e 20 A2 25 A2

2300 Ib. measc, we: Al Seelle i Gl b e s e e B B 12 .10 A2 1|
T URRTT) RE TT ING FURG e e S el it <o S e | 18.00 15.00 20.00 30.00
T T R A R S AR R L S R e e T 1.50 1.00 1.00 2.00

6L, 157 Cor. TELE DRI, . i i ire ek b o5 et o s e o 2.00 1.60 1.50 2.00

G ity LB B e INEI®: & L - cvniabarmretissmetiobat ama tsi ol ot eodesio o AEATA i s 2.50 2.00 1.75 215

o gl e e SRR e et L e L 3.60 3.00 225 3.00

= e gt i T L R S R R e e L 4.80 3.50 3.00 3.75

o gl e T e A e B S T SR S P 5.80 5.25 4.50 6.00
) SRR B R [T e s B e TG, i 1.20 1.00 1.00 90

U T e T AN R el e e LTI e 480.00 500.00 500.00 650.00

22 i, ymove nd) TESEBE BOMICE (v s v v iiiis siiolins shosers wun tnia nlals siere 250.00 350.00 200.00 425.00

LOREORE. NI e, 188, (SO DHICE . e arnioesormocsimban esisime. el m et bbb et sl hfarals 032 0305 .04 0375
S ea irive: Dibes ABE T ..o e s s Sions i st 6.80 11.00 8.00 12.50

665 MFBM Doug. Fir (SammBiG) ... von s e naioasnsissamsmaios s 90.00 80.00 120.00 100.00

ZEniion idL AT ooae HERRIMREEE N, & ol e ot i bk s s s o o el e 20.00 20.00 20.00 24.00
12000 1. bar neidk. St (SCAWBOEY . ioivviiinine on s vvins o i ialeiain e bieis 0315 045 .05 .05
JOL000 The str. steel CoeswBIGT I . i win shriiassalss s s e a0 d e i 052 05 - .058 056
145000 by, str. maetall (RERMIBIGEE, N o v i wie ots e o onaislmin o sialsin v sl biay s .08 08 {065 084

R B (T BT T SO WOV N, S0 B Lo DI Gt 3000.00 9000.00 1100.00 5400.00

BO0 M. @ allOms WBBEE . oo «oiinis e oneonssus)one sttt nie (e ain, ave ottt Lo ol 1.00 1.50 2.00 2.00

AN DB DM i v v o o s B ooy b (508 e a5 S it 6.00 7.00 10.00 8.30
SR8 8q. il prepl, mutoRrship: BB ... e e ek vesie e s 05 05 .05 05

L e T T e O S g L L e R 6.00 5.00 5.00 3.00

OLYMPIA, WASHINGTON—STATE—GRADING—SKAMANIA COUNTY

Contract awarded to Orino & Nyberg, Realty Bldg, Spokane, $199,792.00 by Director of Highways, Olympia, Wn., for
2.0 mi. grading on State Road No. 8§ Cooks East to Underwood West, and Underwood vicinity in SKAMINIA COUNTY,
Proj. 112-E & 21) Wn. Bids from:

(1) Ormo & Nyberg, SpokaBe. ... vimiesvnions $199,792.00 (8) Kern & Kibbe, Portland ......... 00 $252,764.00
(2) Blhott & Co., Inc., Seattle ....oo. noievnons 215,970.00 (9) Morrison-Knudsen Co., Boise............. 266,024.00
(3) Colonial Const. Co., Spokane.............. 223,046.00 (10} The Mirene Co., Portland ..... s g 266,062.00
(4) Myers & Goulter, Seattle ................. 223,332.00 (11) L. Romano Engr. Corp., Seattle........... 273,321.00
() D) Harms, [nc, Seattle.. ......coeosoiin 255,957.00 (12) A.C ‘Greenwood (Col FOC.. . cas s viciosinmio 288,315.00
(6) Tony Marrazzo, Spokane ...........eeeeen 237,486.00 (13) Earl L. McNittt, ERZeme. ... ... wscuos 288,908.00
(7)) L. "Colucciol & 'Co., 'Seattle. .. oo oiiwiinain 248,405.00 (14) Guthrie-McDougall Co., Portland......... 317,267.00
(B 2 (3 @) () 6 (7 (| (9 @10 (1) (12) (13) (14

BORFACTes ICIEROR0R « o vvinie o 55 siarer $40 $100 $100 $500 $100 $80 $200 $125 $100 $100 $100 $150 $100 $100
6.14 acres grubbing ............... $40 $100 $100 $100 $100 $80 $225 $125 $100 $100 $100 $150 $100 $100
225500 on. yd. B eXCAV.. 0 vr e s 33 40 45 45 .38 38 49 .60 47 54 .65 65 .54 78
86,400 cu. yd. rock excav............. .78 75 60 .65 .80 .95 .85 .65 .67 74 .65 73 102 78
10401 cu. yd. BTUMC. EXCAV.. . s e ne e 100 150 150 150 150 1.50 175 100 200 100 1.50 150 150 250

o U U 2 B R 1.00 2.00 75 .50 75 60 125 100 150 100 100 150 100 125
125:570 sta.'yd overhanl .............. 01 01 01 01 02 .01 02 .01 015 .02 01 03 01 01
307,960 cu. yd. mi. overhaul........... d2 St as 32 18§ 35 12 2 I a8 A 36 df o6
450 cu. yd. grav. backfill.......... S0 250 250 200 200 75 300 200 150 200 300 200 200 2.00

69 cu. vd. ‘B’ concrete ........... $25 $25 $20 $25 $27 §25 $24 $30 $24 $25 $30 P24 $23 $25
7,280 b, reinf. steell .......0cevniinn 07 05 07 07 07 06 .06 .06 06 06 .10 08 .07 07
1,000 ft. conc. cribb. headers........ A0 .45 45 .60 45 S50 .50 55 50 40 45 70 .50 .40
3,216 ft. conc. cribb. stretchers...... S50 .52 .50 M 55 55 .60 65 .65 38 .50 80 .60 48
60 ft. wood flume .... ... e, 1.00 100 1.00 1.00 100 250 60 60 1.00 1.00 50 1.50 3.00 75

2 ea. spec. concr. catchbasins.,. $100 $75 $50 $25 $100 $25 $85 $15 $40 $30 $25 $80 $50 $55
2,300 ft. 8" perf. cor. pipe........... 70 90 1.00 1.00 80 125 90 1.00° .90 1.50 80 1.00 70 .90
60 ft. 36" corr. met. pipe......... 500 450 500 600 500 480 450 450 500 500 55 800 700 5.00

474 ft, 18" reinf. concr. pipe........ 220 250 240 250 250 250 225 230 250 225 250 300 260 260
117 ft. 36” rein. conc. pipe......... $10 9.00 800 $10 850 800 850 850 $10 7.50 9.00 $12 785 9.20

ALMIRA, WASHINGTON—GOVT.—SLIDE REMOVAL, ETC.

Contract awarded to David H. Ryan, Coulee City, Wn., $110,505, by Bureau of Reclamation, Almira, Wn,, for removal of a slide
on highway and constructing railroad, Station 1090 to Station 1101 at Grand Coulee Dam, Columbia Basin Project, Wn., under
Specification No. 649-D. Work is located 22 miles Northwest of Almira, Wn. Bids from:

(1) David H. Ryan, Coulee City, Wn.............. $110,505 (7)) Rowiland (Const, €0l T o s e mi@se $138.500
(2) James Crick; SPOKANEC. oo oo oemiwnemrsss o sisnons $117,730 (8) M. 'S. Ross, Spokame, Whl.....oossssossinnsnnd $149,182
(3) Guy F. Atkinson Co., San Francisco.......... $120.630 (9 L. ‘Cohiccia) & (Co., Sealitle. . .. .ovviiiaos iy $154,660
(4) Goodfellow Bros., Inc., Coulee City........... $126,900 (10) Morrison-Knudson Company, Inc., Boise,
{5) Colonial Const. Co., Spokane..........coueuen $129,280 L e e e I O ORI b $178,950
(6) J. A. Terteling & Son, Boise.......cvvvvvnnans $129,317 (11 Alex Bescloff Co., SEaPtle.. . ... o vies sinsislioi $217,170
n (2) (3) 4 (5) (6) (7) (8) (9 (10) (11)
347,000 cu. yd. com. excav... .24 5 .26 28 24 2775 .26 2675 .28 35 49
11,400 cu. yd. rock exc, .... 1.25 1.20 LIS 1.85 1.00 1.00 1.20 1.15 1.25 1.25 1.10

8,650,000 sta. yd. overhaul .... .0015 .002 002 001 004 .0025 004 .008 .005 .005 004




Feruary, 1935 WesTern CoNsTRUCTION NEWS 41

Tough Jobs Prove the
Economy of this Equipment

. . . on All American Canal

. . . On the All-American Canal:

Two 25-Yard sixteen wheel Le Tourneau Buggies have
been given the supreme test. The Griffith Company,
contractors on this job. are loading them with 30
vards of material—with the aid of sideboards. Their
easy handling is enabling their tractors to haul them
up a maximum grade of 11% for 150 feet—over an
average haul of 7149 grade. 550-foot hauls are
completed and back to the shovels in 1214 minutes.

. . . On the Jack Rabbit Trail:

Maximum cuts of 185 reetr—with tractor-drawn
equipment. That’s what Le Tourneau equipment is
accomplishing. On this Riverside County job in
California a battery of 30 pieces of this equipment
is working. There are two Angledozers, three Bull-
dozers, one Cowdozer, three Sheep’s Foot Rollers,

two Rooters, and a seven-Yard Seraper, in addition to
the power contol units and six 12-Yard Carryall
Serapers. These Carryall Serapers, working in tan-
dem, were handling 65 pay vards an hour per unit
over a 4000-foot round-trip haul. The ease with
which they roll made it possible to work over maxi-
mum 30% grades—an average 1114 % throughout the
haul. Note the illustrations—the magnitude of the
cuts—and it’s all been done with tractor-drawn Le
Tourneau equipment.

R. G. LE TOURNEAU, INC.

STOCKTON, CALIF.

Write for Literature

and Engineering data A Real “ShOWdOWH” Test fOl' |

on this equipment. Le TOURNEAU CARRYALI,S

When writing to the above advertisers please mention Western Construction News.
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SACRAMENTO, CALIF.—STATE—GRADING AND PAVING—SHASTA COUNTY

Contract awarded to T. M. Morgan Paving Co., 472 N. Barrington Ave., L. A. $92,485. ALT. “B"—CONCRETE
by Calif. Div. of Highways, Sacramento, for 0.9 mi. grading and asph. concr. OR concr. paving at north entrance to
Redding, SHASTA COUNTY, Calif. Bids from:

(@) T ML Movgan. Paving €Co). coiuemee $ 95,321 § 92,485 (8) (€. W, Caletti & Coiiiim v st ammmed $118,241 $115,476
(2) Frederickson & Watson & Frederick- (6) Hanrahan Wilcox Corp., S. F....... 118,569
son Bros. .......cviiiiiieiieiiinans 115,386 112,334 ) - J. F. Knapp, Oalcland 5 .. o v vinns 121,685 119,847
(3) A. Teichert & Son, Inc. ............ 115,834 113,750 (8) Geo. Pollock Co., Sacramento....... 121,508 125,514
{4) Peninsula Pav. ICol vovvsuiv vnsennsnms 119,183 114,431 (9) Dunn & Baker, K1. Falls........... 128,194 126,953
(1) (2) (3) (4) (5) (6) (7) (8) (&)

6.4 acres clear and grubbing ...........o.ooin.n.. $65  $60  $120 $125 $100 %55 §75  $100 %100
142,500 cu. yd. rdw. excavation .............oveunnnn .22 .30 27 27 29 34 .30 .38 37
3,560,000 sta. yd. overhaul ...........0ccouiruruneinnns 002 004 004 005 0062 004 .005 004 .005
1,250 cu. yd. struc. exXcav. .........onveveennnnnnnn 1.00  1.00 1.00 .90 .90 1.00 1.50 1.00 1.00
5400 'sq ydi; prep, subgrade: .. cuimil memm e mm s s o 10 A2 10 ) A5 A0 J2 10 10
3,030 cit. yd. cr. man base. . . e 1.75 2.00 2.10 2.00 25 2.20 2,00 1.50 2.00

17 tons fuel wil (prime ot.).. v ovnmwes i o s 20.00  $15 $20 18.50 18.50 $20 $15 $12  15.00

1,300 cu. yd. cr. grav. or Stone......coovvuurrnnnnn.. 1.90  2.50 2.50 2.30 2.30 2.50 3.00 1.80 2.65
112 tons cutb. asphalt .........covuiiniinunnninnnnn 20.00  $24 $22 2200 2280 $26 $25 $20  23.50

220 cu. yd. A concr. (curbs, etc.) ..ot ninnn. 15100 . $15 $15 17.40  14.00 $15 $16 $16  14.00

600 cu. yd. A conc. (slope pav.)......oovvvurnnnn. 15.00 $17 $15 18.60 12,00 $12v45  $14 $16  16.00

434 cu, yd. A conecr. (SErUC.) .. ...uurumnunnnnennns 20.00  $16 $20 1980  16.50 $20 $16 $25 14.00
24.400 Ib.. reinf. steel (SHUE. ). wiiivss v ws 4 sives s 06 05 .05 05 03 06 045 .06 055
24,600 1b. mesh reinf. steel ........... AT 06 05 07 06 063 07 06 07 .04
91,000 1b.. str. steel ((erect: only) . ..u v i s s i s 02 015 02 .02 013 .02 .02 025 025
4,700 1b. pipe handrail (erect only) .......ooovnn... 08 05 03 025 03 02 03 03 03
424 ft. ISB COTT. TREE. PHDE v.oiecs vwisimmmsionsr e o wissmaivais 250 1.90 2.00 1.70 2.00 1.70 1.75 200 1.60

214 ft. 24”7 corr. met. PIPE wovnrr i, 3.50  2.60 3.00 2.50 2.50 2.70 250  3.00 2.50

330 cu. yd. rem. asphalt coner. .................. 200 1.25 2.00 1.80 1.50 2.50 3.00 1.00 2.00

60 cu. yd. rubble MAasONTY .. ...coveonrin oo 1200  $10 $12 11,00 12.00 $1214  $15 $20  10.00

1700 ML igallomns Teatled . esiiei s oraaaiieae b a1 735 125 1.50 1.00 1.00 1.00 2.00 1.00 1.00

b e R ) T s P A 5.00  7.00 5.00 6.00 6.00 7.50 6.00 $10 7.00
2,176 tons asph. concr. pavem. ALT. “A”.......... 6.00  6.35 7:32 6.90 6.00 6.50  7.50 6.50
1,005 cu. yd. ‘A’ concr. pavem. ALT. “B”. .......... 10,00 $1012  $1314 $10 10.00 $10 $12 $10 12.60
1,400 1b. reinf. steel (pavement)................... .06 05 07 07 07 .07 06 07 07
714 ea. pavement dowels ............coveenun... A2 20 25 16 20 .20 20 25 20

TUNNEL CONSTRUCTION

DENVER, COLORADO—CITY—TUNNEL LINING

Contract awarded to Utah-Bechtel-Morrison, Inc,, 1st National Bank Bldg., Ogden, Utah, $972,576 (subject to P. W. A.
approval) by Board of Water Commissioners, City-County Bldg., Denver, Colo., for enlarging and lining the Moffatt Tun-
nel, intake shaft and wye, constructing intake works at West Portal and the outlet works at Fast Portal in GILPIN and
GRAND COUNTIES, Colo. Bids from:

(1) Utah-Bechtel-Morrison, Inc. .....o.ovuurnnnnn. $ 972,576 (4) W. S. Broderick and Warren Bros............ $1,242,800
(2) Winston Bros., L. E. Dixon Co. and Johnson, (5) Shofner & Gordon and Hinman Bros......... 1,424,000
L) R T - e 1,158,534 (6) Engineers estimate ..........c.oouieennnnennn.. 1,206,722

(3 8. 5. Magoffin (Co:, Adrian ... .. v e cvinrasain 1,280,534

(1) (2) (3) (4) (5) (6)

8,000 cu. yd. enlarge water tunnel ...........c.oiiueiiriiarits 14.00 15.00 15.30 13.60 22.00 15.00
100 cu. yd. enlarge shaft .............. e pr e o S o SN NN, 20.00 16.00 20.00 42.35 50.00 9.50
250 M. ft. BM permanent timber ..........c.viiiinininiinnin... 40,00 72.00 65.00 $105 60.00  60.00
100 M, ft. BM temporary Bmber . ....6 s s viivinn i v e s eemn e 40.00 72.00 65.00 87.00 60.00  40.00
100 ctn wl. @y packing TUmE] .. oo i s vt 5o eisie 50 6 9 el sie 6.50 10.00 10.00 8.00 16.00 3.00
200 M. ft. mamntain present timber .. ..o ccicee i s sesess : 40.00 50.00 55.00 51.00 60.00  40.00
1,115 cu. yd. concr. (intake shaft & Wye) . ....ouiuneernnreeennnn. 11.00 . 15.00 18.80 15.00 20.00 14.50
31,430 cu. yd. concr, (tunn. lining No. 1, 2, 3, 10 and 11)........... 9.00 15.00 13.64 13.85 15.50 14.50
4,600 cu. yd. concr. (tunn. lining No. 4) ...vvuenninnneneineennn... 10,00 15.00 13.64 15.75 16.50  14.50
75 et “yd. concr. [(tanm, HnImg Now S).wwiii e mn s o v osmmmele o 20.00 15.00 20.00 22.00 24.00 14.50
TOF it ardl reomen (DRIERERAS)] ....ovecuiacs siciitniomwiatsia i 5o st 6o wiabe) o7 20,00 15.00 20.00 32.00 18.00 14.50
7,160,000 1b. reinforcing StEEl .. .. ... wewie e s einesnen i sae e .0492 0455 0535 0552 .057 055
500 1. ft. drill 134" or smaller holes ......oourvieeiennnnnnns 1.50 40 2.00 .56 1.00 25
500 1. ft. drill 134 to 224" Holes ©oouurrareens et e eee s 2.00 .60 2.00 70 1.00 .30
12,000 Tin. ft. steel pipe for ErOWMME <\ o v rimiee e sr e ois smrmsioe e e 1.00 40 75 57 .50 .50
/000! make grout COMBECLIONE .o it iesicisisianias i i wieies siaing o7s o ilsrane 1.00 2.50 2.00 4.17 4.00 2.00
200011 Bl IRGE EHOE o sna e, cinsvirraostn sife s Sl SE01G AR Tt L 22.00 20.00 26.00 27.00 27.00  20.00
150 cu. yd. refill CroSs CU .. ...uvinineiin e et e nsans 3.00 3.40 4,00 2.40 6.00 3.00
18.700 Tin. ft. lay drain PiPe .. .uuuvteteee it et et e eeeeeeaes 1.50 .50 2.00 1.13 3.50 1.32
105,000 1b. steel plate Tning .....uroron et e see e 14 10 15 141 15 .07
10,500 sq. ft. gunite and COAtING ...\ .vreriree s ise e eneenss 26 20 .30 .54 35 .30
3,600 cu: yd. earth exXCAV. OPEN CIEL . vi 1 v 0 vis wiwisoie 0 o0s sin wim s mimi 80 1.00 1.00 1.10 2.00 1.00
1,200 cu. yd. rock exCay. OPEW CBLE v i viwiinviinie v 5 iis/s s imeiami 1.70 1.70 2,00 3.53 2.00 1.50
135 cu. yd. refilling and embanIENE vy iainsi oo s siee s 1.50 60 1.00 .80 .75 .50
47 cu. yd. reint, coner. (portall Walle).. .o i viine it viiie <o i 15.00 24.00 17.15 23.50 24.00  14.00
121 cu. yd. reinf. concr. (valve house) .........oovueennneenn... 20.00 26.00 17.15 31.70 20.00  14.00
166 cu. yd. reinf. concr. (stilling basin)........oovuvirvnnnnn.... 12.00 24.00 10.50 30.80 20.00 14.00
121 cu. yd. reinf. coner, (Venturi flume)..............covvenn... 20.00 23.00 18.30 31.30 2200 14.00
59 cu. yd. reinf. conc. (highway bridge deck)......ooovvenn.... 20.00 32.00 17.15 21.70 20.00 18.00
351 cu. yd. conc. lining (outlet canal)..........coooveeinnnnnn... 12.00 14.00 11.20 22.30 15.00  14.00
12,410 1b. structural steel ............... .10 08 08 .07 .08 .06
Lump sum, meter house, valves and piPes......vout i vevenmnnemssnos $700 $1050 $615 $685 $800  25.00
51,000 Ub: refinfoncing SEOe] .uwwurnivi ot i sainies st vie sia aiiels e sra o v 0525 .06 .0535 058 055 055
Lump sum, erect valves, pipes and reducers ..........ovieieinnenn... $1300 $1150 $2800 $255 $700  $1250
180 lin. ft. 1ay cast ITOM PIPC. ..ttt o et e e s o seee e 1.00 1.20 1.00 82 3.00 2.00
375 cu. yd. earth excav. channel change.............c..ooviuu... 1.00 56 1.00 1.20 1.25 2.00
125 cu. yd. rock excav. channel change..........ccovvuueennn... 2.00 1.10 2.00 3.25 1.25 4.00

2,091 cu. yd. dry rubble wall .................oooiimvriiii 4.00 400 5.00 2.40 9.00 500
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;&—RMCO Metal Cribng

is as simple as your boy’s new blocks!

. as simple. in fact, as this:

Armco Metal Cribbing comes to you
fabricated for immediate and easy
erection, virtually tailor-made for
the job. Putting it together is as
simple for your men as it is for your
son . . . or somebody else’s son . . .
to build a structure with modern in-
terlocking toys. And when it’s up,

it’s up to stay! Ask for full details!

CALIFORNIA CORRUGATED CULVERT CO. PURE IRON CULVERT & MFG. CO.
West Berkeley Los Angeles 2321 S. E. Gladstone St., Portland
ASDESIY MAMUEACTURING €0, o INGTON CORRUIC RIER AR NER 0,
DA, SPOKANE CULVERT & TANK CO.
Sa." Lake City, Utah Puebl?. Colo. Seattle _ HA{%E?_?V%%? :{‘il(iewnhﬁu Spokane
Missoula, Mont, Boise, Ida. R . 4 ‘O. Box 777, Oly.'mpi:. Woash.

ens’

Sidney, Montana

WESTERN METAL MFG. CO. VESSTERN. ML s, €53,

W DO QU8 PART

Box 1585 Phoenix, Arizona El Paso San Antonio Dallas

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

ONTARIO, ORE.—GOVT.—EARTHWORK, TUNNELS & STRUCTURES—OWYHEE PROJECT

~Contract awarded to Morrison-Knudsen Co,, 319 Broadway, Boise, Idaho, $232,991.00 by Bureau of Reclamation, On-
tario, Oregon, for const. earthwork, tunnels and structures, South Canal, Station 2 to Station 736, Succor Creek Division,
Owyhee Project, Oregon-Idaho, under Spec. No. 607. Bids from:

Sch. 1 Sch. 2 Sch. 3 Sch.4 TOTALS
(1) Morrison-Knudsen Co., Boise, Idaho........... e i e $ 57,160 $33,036 $ 99,802 $45,493 $232,991
G20 10 K, Tentlishe B BomS IBOBIC. . ooy isreivin dininala: suscotnt asoision wimi# b2 65,129 34,930 93,455 44,836 238,350
(3) John Klug, NuSBE, DREBOM... o vroiiss vieissoiaionsle s sink oo oo apm st s DO - LS R e
(4) Haas Doughty & Jones and Marshall & Stacy, San Francisco. 71 55 17 AR —r e B 46035 = ...
(5)' T E, Conmolly, SomEBERReIBh0.. .. o seabise sttt isai0 sl S s, | s e 40,432 NRZ2S W, elliaanl. | el
(6) Bamnand-Cuttiss. Co.,: Minm@apORS . cn i i con darsiinbn s o vinoh Slan | o sins AW - i OBISG | Lol
(7) Dunn & Baker, KIRMBEE. TAIIS. . + . oo desmioms ace i e ore sl b s 98,174 47 454 122,365 72205 325,208
(d) 5.'S. Magofin & Co., Adrian, 'Ore........-....u R e | I ok e BIRRER . N e L meneee
(9) A. Teichert & Son, Il:c., Sacrnmcmu ........................ 95,625 49,779 161,065 76,067 375,952
(20) Cuthrie-MeDongall Cloi,, PotHlamdl. i s wae s deko aiiim s o bisiei 0 s T et e esadne g7 S O
SCHEDULE 1 —Earthwork, etc. South Canal (D (2) 4) (7) 9) (10)
65000 cu yd. canal excaw. 188" Tl ciivinviis wis s ietuoresins 0685 08 .086 15 A2 i |
305,000 cw. yd. canal excav. Class 2.........0. L LA o MR 0685 08 086 A 14 A7
206000 cn. yd. camal excav. TIRES. Do wviowmin b lbio e imimivimintarosiaare .30 .35 40 35 40 40
32000 cu. yd. core bank eXCAVALION. .. .. cu cve seiwms e e visieaies I 15 A5 a5 10 35
250000 stay pdl ORI G s e nin s e s ioeenn e e allis el .02 03 05 02 .02 03
2300cn: pd sirec. jexcav. CEREE oo ciine e v .20 .30 20 .30 40 25
22000 e vidl  strhe. extav. CIHSE 2. v vy alviaiuiam s anilins) s oin .30 .30 40 40 70 40
2000 iow. rd.. istrte. iexeaey ICIRRERNl. v v e aee 1.00 .50 .50 70 1.25 1.00
1,500 cu. yd. exc. drain. chann. for culv,, Class 1............ .10 A2 16 25 A2 .20
1,300 cu. vd. exc. drain. chann. for icilv., (Clags 2... .ccoeues .20 12 16 .35 A5 .35
100! cu. yd. exc. drain. chann. for culv., €L 3. ... ceeines 1.00 .50 .50 .60 1.25 1.00
16,000 cu. yd. backfill about Structures..........ec..osssoos 10 A5 15 A5 .30 i l7
2200 cn. .. puddle or tamp Backflll ... o oo oo o siesaine 40 .30 50 .30 40 40
370 cu. yd. CORCIEte 1 SETMCTANCS ... cveiom oim ey e e wimiyvie s 13.00 15.00 16.00 14.00 20.00 18.00
29,000 Ib. place reinforcing ST I e S PR B R 03 02 02 .02 1.50 2.00
220 lin, ft. lay 24" lock joint coner. pipe........coureeoinas 1.00 1.00 1.00 90 1.25 1.30
200 8GN, AR OE DRI i s o isis. o e, i ol s e v & 2.00 1.00 2.50 1.25 1.80 2.00
1,900! 1b; nnstall gates and gate MOISES. . vou oo vvniosmmn e e v s .05 03 04 .04 .05 .05
SCHEDULE 2—Tunnel No. 6 (1) (2) (3) (5) (6) (7) 9
7.500 o yd. open it exc., CIass L. L. ain b e o e eniimeen b 08 A5 .20 .30 40 .35 .30
B.0000¢n. e open! ctrt lexc., [C1a88 2., i vo vy iloiniosieich v s 08 JS 85 .30 40 40 35
300 cu. yd. open cut exc., Class 3......... b oL o s .50 40 70 .30 40 .60 1.50
R T T s S e e o S e .30 .20 il .20 20 40 .30
100 cu. yd. puddle or tamp backill. . ....ovoumirineererinss .50 .30 40 .50 20 .50 40
2900 icix. pd. tunmel SXCEVALION . - . ..o o o0 ooe mmimmisimisis she sve ss/oiwre 6.25 6.50 4.75 8.50 6.30 9.50 9.35
23 M. it. BM furn and erec. tunn. timb......coovviininins f]IJ(I'O 100.00 50.00 60.00 3500 100.00 100.00
SO0En. Bt 6T ool ORIN.. o o) eia o aiiinmnes s sl s dlaaies e e o .30 1.00 .30 70 .50 1.50 .50
200 k. £t lay 16" dr. DIDE, Com. JOIMES. o - v coirvtog b mnins s wan 35 1.25 .30 70 .60 .50 70
100 cu. yd. conc. (portal stric. and transit)...........ce.. 20.00 15.00 16.50 14,00 16.00 15.00 25.00
625 ou. wdl conec: (tunmel Boimg).....ciews e cmemmenie seisai 15.00 14.00 13.25 12.00 16.00 14.00 18.50
9,700 1b. place reinforcing steel. . .....ovvevenvsrrmsnnsnenae .03 02 02 .01 02 03 .02
7580 3, AOV-TOCK DAVERE. <0 er.em ms oivmmioniorn sraiwi o nininle 2.00 1.00 1.00 1.00 1.00 1.20 1.50
200 1b. install met. stop plank Zrooves.............veowes 05 03 .10 10 10 .04 10
SCHEDULE 3—Tunnel No. 7 (1) (2) (5) (7) (8) (©))]
3000 cu. yd. open ‘cut excav., Class 1........... Sl rals 08 15 .30 35 25 .30
7000 o wd. open cat excav., CIass 2. . . e i e msis e 08 15 30 40 .60 35
I el yd inpent icut ecea., CINES B ot i e e v .50 40 .30 60 .80 1.50
1 AT S T ST O PR I N S e .30 20 20 40 .30 30
100 cu. yd. puddle or tamp backfill.........ccovvennnn.. .50 .30 .50 50 .60 40
Bi6ZD el il tmenmie] (EXCATABEOI. «.v sis ox aininaim, oismie s inialaiainio aie win 7.25 6.50 9.00 9.50 9.25 13.40
33 M. ft. BM furn. and erect tunnel timber............. 60.00  100.00 60.00 100.00 12500 100.00
100D Tm: £t 6" tummel dEail, oo iiiiiiunas s onis st i si salei .30 1.00 1.00 1.50 A9 50
200 lim, ft. lay 6" drain pipe, cem. JOIMES.. .. oevicnivs i L 1.25 1.50 .50 A9 70
80 cu. yd. concr. (portal struc. and transit).............. 20.00 15.00 14.00 15.00 18.00 25.00
2100 cu. vd. concr. (tunnel BRIng). . ... oo coeismonime i sie vim isins 15.00 14.00 10.00 14.00 18.00 16.50
7500 I place. reinforcing Steell.. . .. i vmiivenion s il 03 02 01 03 .02 02
PGl DT DAV o) oot ionst i el s i 2.00 1.00 1.00 1.20 3.00 1.50
1,500 1b. metall gates and gate hoists.....ovovivevess ii viunsas 035 .03 .05 .03 10 10
SCHEDULE 4 —Earthwork, etc., South Canal (1) (2) 4 (6) (7) (9) (10)
160,000 cu. wd.. ‘camal iexcaw,, CIaaS! L., i veuia e i we suisneia s 0685 07 074 10 A5 14 a1
140000 ow. vd: camal exeav., RS 2. i i e ses 0685 .07 074 A7 g5 16 A7
15,000 cu.. vd. canal excaw., CIESE 3. .. iuuvn islaaioniesesnios .50 3b 40 40 1 40 40
23,000 cu. yd. icore bank EXCRVARIOM . v wisiv i« s il vis semaslsisinisis b o 15 A5 15 15 15 10 15
15,000 sta. yd. overhaul ............. A K e IR 02 03 .03 .05 02 .02 03
500D ica: wd. struc, excav., a8 T .o ool vt e s 20 .30 15 .30 .30 40 ]
2,500 emit. rd: strac, @xXCAN,,, CIREE 2 0iinomesirsisnnmnmsmistolsmsin bistore o 30 .30 . 20 A0 .40 70 40
100 i el stric., excan.,, CRESE S, o b il e sa st 5 1.00 .50 .50 40 70 1:25 1.00
14,500 cu. yd. exc. drain. chan. (culv) Class 1............... 10 10 12 A2 25 15 .20
5.500 e wd. iexe. drain. chann. {colv.) Class 2. ..o oeois 10 10 A2 18 .35 17 o
200 cu. yd. exc. drain, chann, (culv.) Class 3..........c.x. 1.00 .50 25 30 60 125 1.00
9,500 cu. yd. backfill about Stroc...........c.ovvinreeennnn. 10 .14 15 .20 A5 .30 J7
1,900 cu. vd. puddle or tamp backfll. ....ouvuionieenmoneins 40 .30 .30 25 .30 40 40
480 ct. y& conerete (Sraciures)l .. oh. s i s vl inmeie sliimie 13.00 15.00 14.00 18.00 14.00 22.00 18.00
40 ()00 Ib. place reinforcing: SUEEL. . ... .o b cr e cnise ayisiiiwe 02 02 02 03 .02 015 02
6 M. ft. BM erect timb. T Bridge. .coe oo sieniimosionas 50.00 15.00 20.00 30.00 17.00 25.00 25.00
36 fin. ft. lay 24" lock JOInt CONC. PAPE. oo oremwmomsrasisremistes 2.00 1.00 1.00 1.00 .90 1.25 1.30
2otaaas ard: Glrwaocls DA i T e A 2.00 1.00 2.00 1.60 1.25 1.80 2.00

350 1b. install gates and Zate BOISES. . .. .o ioie cmimi aie s s 06 03 04 10 .04 .05 05
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7 Month Job

A More Complete
W estern Service

After vears of successful operation in
Eastern, Southern and Northern states
FLEX-PLANE offers a new. complete
service to the west. service and informa-
tion now through KRATZ & McCLEL-
LAND, Ine., 522 Bryant St., San Fran-
cisco, Calif. Write for details.

Completed in 3 Months

With the FLEX-PLANE

So reports a contractor who has recently completed a four
lane concrete road . . . Sereeding, Jointing and finishing in one
operation. Such reports are not uncommon. Flex-Plane
offers machines in any size up to 50 feet . . . equipped with
torward and backward sereeding . . . starter springs for screeds.
The price of the machine is lower than you would imagine.
The time saving advantages and quality of work should be
investigated . . . today.

FLEXIBLE ROAD JOINT MACHINE COMP ANY

Warren, Ohio

Successful
operation—
al a saving
in time and
money is
offered.
Machines up
to 50-ft.

available

Dismantling Chicago’s
Historic Train-Shed’

Working with a 100 ft. boom, this Industrial Brown-
hoist type L crane dismantled the portal frame and
some of the trusses of the famous old La Salle Street
station train-shed.

The F. H. Ketler Company, Chicago, who did the
dismantling of all steel work on the trusses, say of
this crane: “We generally use booms 50 to 80 ft.
in length, but are well pleased with the way she
handles with the 100 ft. boom. Our crane received
favorable comment on this job from several noted
engineers...and we want you to know that we
appreciate the treatment received from your service

L4
department. *Described in Nov. 17th Railway Age and

December 20th Engineering News Record

GENERAL OFFICES:
BAY CITY, MICHIGAN

INDUSTRIAL BROWNHOIST 55

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

Bevis Machinery Co., 3649 bzunh
Fe Ave., Los Angeles, Calif.; H.
G. Pureell Colman luildlna
Seattle, Washington: Garfield &
Company, Hearst Bullding, San

Francisco, Calif.
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SALT LAKE CITY, UTAH—GOVT.—MOON LAKE DAM

T. E. Connolly, 461 Market St., San Francisco, $547,221. low to Bureau of Reclamation, Salt Lake City, Utah, for
const. the Moon Lake Dam, Moon Lake Project, Utah, under Spec. No. 605. Bids from:

(1) T. BE. Contnolly, S Fou.urinns oo simsmsosmss $547,221.00 (4) J. A. Terteling & Son, Boise....c.eavan... $657,141.00
(2) Winston Bros, Los Angeles.............. 579,922.00 (5) Utah Const. Co. & Morrison-Knudsen Co.,
(3) W. W. Clyde & Co., Springville............ 585,419.00 Opthen, TEh o e s i s sasemisps 691,596.00
(1) 2) (3) (4) (5)
L. S. diversion and care of FiVer. ... ie ittt iree et ineerenns $500.00 $2,150. 00 $3,000.00 $4,000.00 $10,000.00
34000 cuyd. ‘excav: SMAD TOTTOMW PIES: v e e oo fimeraliionis wia 23s 87 61570 s i s fee o .30 32 465 A5
43,500 cu.yd. excav. strip embamkIments. oo o v vs s s s aa s s .50 27 40 .60 .60
2,800 cu.yd. common excav. open cut for intake.......ocvviiniienninn. 1.00 40 40 .60 .58
1,050 cu.yd. rock excav. open cut for intake.......ccovmmmeaniiniienennss 1.00 1.50 1.00 .60 1.32
12400 cu.yd. excavation in tunnels and shafts......... . coveenciveian 8.00 7.70 11.30 7.00 11.50
24,000 cu.yd. common excav. embankm. toe dr. ete.........coniiiiiiinan, .50 74 40 70 46
550 cu.yd. rock excav. embankm. toe dr. etC.....oiriirniiiiiiiiiienn .. 1.00 1.50 1.25 4.00 2.30
240 culyd.. icommon (etcan;. SUtoll wall. ..o on e i de s minsiei s 6.00 3.00 6.50 5.00 5.75
700 cu.yd. common excav, cutoff wall (stoping)....................... 6.00 3.00 7.00 10.00 9.20
110 cw. yd. wock excav. o Wall . conain o es e mamedos i 2 o MBieine s o 8.00 4.00 8.00 20.00 11.50
12,700 cu. yd. common exc. open cut spillw. intake...................... 40 40 A4 .60 42
15,400 cu. yd. rock excav, open cut spillw. mmtake. .. ... oo e o ianmainninn 1.00 85 90 .60 115
115 cu.yd. comm. excav. concrete cutoff wall........c.ccovniiiiunenrnnn 1.00 1.00 1.30 49 1.15
40 cniyd. comun. eXCaV. COMROY MOMBE . wv v viu vivvimins sarvisie oa sis wis i smtoss 1.00 1.00 1.50 75 1.15
400/000 cryd. comm. excav. BOrrgmw Pl ... v covwnes o v ae s wecie s mniss .36 27 325 465 .33
32,500 cu.yd. rock excav. bOrrow Pits......c.oviiviineivieiiinnnnneeinne.. .60 1.00 .80 A65 46
8,400 sq.yd. coat surfaces of shale excavation........ccevnveiiiirevnnnns 10 15 10 15 115
6000 cu.yd. baclkfill about SEEUCLUTES. . .uucusiinomisensavann veah e oessn. .30 40 35 .60 46
413000 cu.yd. earthfill in embanlkment .. ... oo owos ssimmmiome oo i siosiig 10 A2 09 10 115
77.000 cu.yd. rock fill on downstream BlOPE. ... ci v v insiasis e viviun i 40 .35 325 .30 .57
29:200 cuyd. riprap on GPStreamy SIOPeS.. .\ v vt nanainm e o s e e .30 42 35 .50 63
7401 i, Bt const. 127 Sexvel pRpe ARBIAL i c i b s s e s b 70 .60 90 1.00 69
260 lin. ft. const. 8” sewer Pipe draitl, «.cv v orisvnnanes iais vemmmies 70 .50 .65 1.00 .58
350 lin. ft. const. 8" sewer pipe dr. (POr. CONC.) . vnrncnnnsvnentonnenans 1.00 .50 1.50 1.50 92
150 lim. £t. const. 6" sewer pipe dr. (DOT: COMC ) o v vwieeannsmsniesseess 1.00 1.40 1.50 1.50 T4
150 cu.yd. porous comcr: ander SPHHW. Int. 8. vv wowiemia v s wie sias €60 wn e 5.00 8.00 6.00 16.50 9.20
30 cuyd. screen. grav. apillw. Struc. Aradil., .. c.oe e oasin siovene o vise 1.00 3.50 2.00 2.00 3.45
BOOV 1T 1 55 Al oot BT s o 6 50 e koo i i v o a4 0 .50 .60 1.00 1.50 1.15
640 16, Testall gromt pipe and BEERRE L o o wvie v miiniom s s slin win s’ samiisionmisn 10 .20 5 .10 20
OO0 CMEL. DOCSSHTe: (@O e ine oo i ialinreioyaioieos s s i i i i 58 e st 1.00 1.00 1.30 1.25 1.15
300 cu.yd. concr. embankment cutoff wall.................. .. iinunn. 8.00 18.00 10.00 16.50 11.50
960 cu.yd. concr. cutoff wall in SEOPES ..o v vivansvn vrwh o va se vetee 5.00 12.00 7.50 16.50 10.35
205 ew.yd. concr. trash rack struc, & AranSit.......vove i er divncnens 14.00 24.00 13.00 20.50 20.70
2,400t icwyd.. .concr. tunnels: and Shafts. , .. ...ooove e vovn s o sl ca s 10.00 18.00 15.00 16.50 13.80
1,300 cuiyd. concr. in gate chamber, €. .. .. uwie in v sio s v oo o 16.00 20.00 11.00 16.50 20.70
360"ca:yd. concr. at outlet portal of tummel.. .. ....0ovininie io inonwnans 10.00 17.00 11.00 18.50 11.50
2950 ictzyd.. concr.. Spillway DREAI0e BETEC.. vcviisie s vin vitimie aib s liin aia iaia' i wsn 10.00 16.00 10.40 16.50 20.70
40 caydl. cober. T comtrol BROUSE. i v s v cemmmain s sminsinn i s simng 25.00 30.00 23.00 25.00 28.75
390 cuyd. concr, parapet and curb walls..... ... coviieie s psen o 8.00 26.00 10.50 5.00 11.50
B0 icund.. comer.. int owtoff Wall. .. e oo e ormiorenimniaie e ie siainavie se i vl eeien sl 8.00 13.00 7.50 16.50 9.20
270,000 M. place. tEMEOTCITE DATE... . ..0.0e o onioiaimsimaaions sreie is s e ol i e a04 015 02 018 02 0175
90, 000 1b, furn, and inst. steel tunnel liner AR R s s O G .08 10 A2 .10 092
1.500 sqyd. spec. Bnish concréte SUTTACINE. . .ovevivw i vevshinnaineaiiomn 20 60 .50 25 69
Lump sum, construct control house except COnCr.........cveveeeereniin.. 500.00 330.00 300.00 500.00 575.00
210 cugill rulible: COMCPOUE. DAVITUT . v oiwialisis st szo winleiniesnle el sinmin sioiass b s v s 5.00 5.00 6.00 6.00 6.40
120 cu.yd. dumped riprap (outlet of spillw. tun.)........cccoivvininan. 2.00 1.30 1.50 1.50 2.30
44:000 1b, amstall’ trash rack metal work... ... .. cocciwmenvonnes soveia i .02 02 015 03 025
90,000 1b. install slide pates and metal cond. Hning. .....cv e vevnieonvnis 03 035 025 04 025
13000 1b. install control apparatus for ZaleEs.......oiw s sein ss s sanais 03 .06 .05 .05 09
16:000. 5. mstall metal spirall BERIIMRY . o v s v s s s o om s s sisin o .03 05 02 .04 055
6:000!1Ib:- install pipe Bam@railing . oo v. v v ne wwoeie s s i v s st sissise 03 10 02 04 12
4,800 1b. install ventilating duct and dr. ejector.......ocovvveiiivieinns .03 .06 05 10 .08
13000 rstall meiScell metall WOBIE . ic v s v ms v i e aininwisimi din o of sl 10 07 .05 10 A2
780 i £t metall elec. metal comdmat. . cvuu v ismmmssiimm s s s e aisgmie 10 74 .10 20 20
Lump .sum, inst. elec. conductor and apparats. .. .....ceeeves cevnveosonss 500.00 500.00 300.00  600.00 575.00

STREET and ROAD WORK

PHOENIX, ARIZ.—STATE—CONCRETE PAVING—MARICOPA COUNTY

_Contract awarded to Tanner & Hall, Phoenix Title & Trust Bldg., Phoenix, $49,505, by State Highway Comm., Phoenix,
Arizona, for widening existing concrete pavement with cutback plant mix from 19th Ave., and Buckeye Road, westerly 13
miles to Agua Fria Bridge, on the Phoenix-Yuma Highway, MARICOPA COUNTY, Proj. NRH 46-A. Bids from:

(1) R. C. Tanner & W. E. Hall, Phoenix.,...... $49,504.00 (4) Pleasant Hasler Constr. Co., Phoenix....... $67,122.00
(2) Heafey-Moore Co., Phoenix........c.ccvovuin 59,463.00 (5) Phoenix-Tempe Stone Co., Phoenix..,..... $71,860.00
(3) Pearson & Dickerson, Prescott............. 63,117.00
(1) 2) (3) (4) (5)
19,083 cu.yd. roadway excavation, unclass.........vevveronos covreroas . $.52 $.63 $.67 $.58 $.75
14136 cuipd. coarse aAgEY. BASE: COWIBE. o0t s ain wistinmeisiong sim ao Fie o iuimiatisralsis: ok s /65 1.03 85 96 1.05
H512 icnigd. fine QEEr. DASE COUTBE. . v vainwimmsiimnsnions o wjovivilyn s oo .08 1.05 1.33 1.34 1.30
9. A7 toms plant mIX....cu. . i NS e e oA e b 15507 ) s e A R 1.43 1.70 1.88 243 2.50
S8 oy crtiback ASPIMAIY oo imoimwninam wie i s i i 4 SET RSN 24.00 22.50 27.00 26.00 26.00
ML (OO ] SOMEOIITIRIN i wruvinsicsosmtiarati it gt i o i S g i S5 e i i 3.50 4.00 5.00 4.00 3.15
50 M. gals. sprinkling .....oonniiinii it e, 2.50 2.50 3.00 2.50 4.00
50 BOMES BOIIUE . oo voeqimimmasmone aie oo oo snw wnsiemssioia e 6t e 454wl 4ia e b spmieny.e 3.00 5.00 5.00 3.00 4.00
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// k ouvTrTevuT!. e o Regardless of the

““Lay of the
Land™

ERE the Bucyrus-

Monighan Walker is
piling up record output
on a mammoth concrete
sewer, butit’s a*‘go-getter”
on any job. Neither size
nor working conditions can
stop it.
Filling, swinging, dumping
—tirelessly and without a
pause—the Walker brings
home the output bacon
wherever you put it to work. One reason for
this is that the walking traction permits the
machine to always keep in its best operating
position without wasting time or movement.
Another reason is ease of control, which per-
mits the operator to keep the bucket always
on the “*go’’, smoothly and without noticeable

UCYRUS |
ONIGHAN

slow-up during or between cycles.

Investigate the Walker’s output records. You'll
find them wunusually interesting. Bueyrus-
Monighan Company, Chicago, Illinois.

BUCYRUS - ERIE CO. * WISCONSIN

Sales Agents

GOODMAN
MANFACTURING CO.

With Branch Offices in
Los Angeles, Cal.; BnunlnB Cal.;
Salt Lake City, Utah; unvnr
Colo.; St, Louis, Mo.; Birmlng-
ham, Ala.; Huntlnutnn W, Vs
Pittsburgh, Pa.; Wilkes-Barre, F‘B -

TUNNEL MUCKING MACHINES

CONWAYS Muck the Colorado River Aqueduct Tunnels.
CONWAYS Muck the Mono Basin Tunnels.

And now WEST CONSTRUCTION CO. orders CONWAYS for the Monrovia Dis-
tribution Tunnels, making the Contractors on the Aqueduct Tunnels

100% CONWAY Customers.

ST. LOUIS POWER SHOVEL CO.

Phone MUtual 2885 DOUGLAS C. CORNER. President Phone CHestnut 7347
524 East Third Steeet MAY E. W. CORNER, Secretary il g

LOS ANGELES, CALIFORNIA

CONWAY SHOVEL

CONWAY MEANS THE CONVEYOR WAY OF LOADING

When writing to the above advertisers please mention Western Construction News.
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OF SUCCESSFUL
PIONEERING IN THE

CHEMICAL TREATMENT
OF SEWAGE . . .

THE SECOND ANNIVERSARY of the experimental
c.hem:cal sewage treatment plant at Palo Alco, Cali-
fornia, marks the definite establishment of che‘mical
treatment with Ferric Chlorideasa simple, economical
me-thod o_f sewage purification intermediate between
plain subsidence and the activated slud ge process

it : : :
% ]pgenzn;cntauon with chemical treatment was initiated
g ? y Great Western in cooperation with the city
* : ;
0 Alro. It is very economical and is suitable for

: is,
g m::rnl use 1n various types of plants where an inter-
mediate treatment is desirable.

Development of the intermediate process was an im-
portant step in Great Western's introduction of Ferri
Ch]orlde for coagulation of sewage waste and it ::lcc
em pl.xﬁes Qrea: Western's consistent effort not only ¢
provide highest-grade chemicals but also to pcr¥0c2
methods for their use in the field
of sanitation. Great Western
engineers are available at
all times for consultation
without charge.

LiQUuID
CHLORINE

AMMONIA

FERRIC
CHLORIDE

PRODUCTS

Y

”mmo:"’

GREAT WESTERN ELE
. CTRO-CHEM
9 Main Street, San Francisco 4151 Bandini Blvd. ICAL co.

Plant: Pitesburgh, California »Los Angeles

When writing to the above advertisers please ment

WesTERN ConsTrRUCTION NEWS

FEBRUARY, 1935
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[
|

Note: For additional information regarding projects in this summary refer
to Daily Construction News Service, date appearing at end of each item.

WL—arg'e- Weaé;ﬁrojects

WORK CONTEMPLATED

SAN FRANCISCO, CALIF.—Additional contracts to be advertised early
1085 by the 8. F.-Oukland Bay 3ridge Office, 600 Sansome St.., 8 $
(1) 4-lane subway under 8. P. trac ks at Folger Ave., Berkeley; (2)
Distribution structure over 8. P. tracks and Key Route Subway at
east end of fill; (3) Administration Bldg, and Toll Plaza; (4) Bridge
lighting and electrical work; {(5) Overhead structure from east end
of distrib. strue. to 38th and Market Sts., Oakland; (6) Paving of fill
along Keyroute mole.

SACRAMENTO, CALIF.
nium, July 1, 1934,
projects.

ALMIRA, WN.—Estimated cost of materia
reau of Reclamation for use in construction ©
is $25.000,000,

CARSON CITY, NEVADA—Nevada State h

in
[ .

Div. of Highways Program for the bien-
30, 1937, allocates $26,498,980 for 181

Calif.
to June

ls to be purchased by the Bu-
{ the Grand Coulee Dam
ighway program for 1935 allo-
projects.

cates $3,766,600 for construction of highway

PALO ALTO, CALIF.—Earth fll dam for Stanford University. Est. cost
£400.000.

BUCKEYE, ARIZ.—4,911,000 sa. ft. gunite lining canals for Roosevelt
Irrigation Dist. Est. cost $702,000.

for City, est. cost $700,000.
in econnection

Hoffman earthfill dam

VENTURA, CALIF.
lopment and distribution

CALEXICO, CALIF.—Power deve

with the All American Canal by the Imperial Irrigation Dist. $12.-
000,000 lonn being sought from P.W.A.
CARLSBAD, N. M.—Dam canal lining for Carlsbad Irrigation Dist. Est.

5,000.

cost $2,220
CALL FOR BIDS

GUNNISON, COLO.—Concrete arch or earth and rock fill dam, Taylor
Park Dam, Uncompahgre Proj. for Bur. of Reclamation, bids to Feb.
18. [Est. cost $2,000,000,

BIDS RECEIVED

PHOENIX, ARIZ.—Irrigation work from 25 to 30.miles west and north-
west of Phoenix for Maricopn County Municipal Water Conservation
Dist. low bids from five bidders on five schedules total $435,430.

SAN FRANCISCO, CALIF.—Enlargement of O'Shaughnessy Dam for City
Jow bid Transbay Const. Co., 8. F., $3,219,965.

TACOMA, WN.—Green River Gravity Pipeline Replacement for City, low
bid Puget Sound Machy. Depot, Seattle, $5638,091.

CONTRACTS AWARDED

COLO.—Cylinder gate hoists for Boulder Dam by Bureau of

DENVER,
Consolidated Steel Corp., L. A., $205,5600.

Reclamation to

DENVER, COLO.—Enlarging and lining Moffatt Tunnel for Board of
Water Comm., Denver, to Utah-Bechtel-Morrison, Inc., $972,676.

ONTARIO, ORE.—Earthwork, tunnels and structures on South Canal,
Owyhee Proj., for Bur. of Reclamation to Morrison-Knudsen Co.,

Boise, $232,901.

LOS ANGELES, CALIF,—3.6 mi, grade and asph. concrete betw. Sea
Cliff and Benham, Ventura County, for Calif. Div. of Highways, to
Basich Bros, Const. Co., Torrance, $214,967.

PORTLAND, ORE.—Reconst. and repair outer 4700 ft. Columbia River
South jetty for U. S. Engineer Office, to Winston Bros. Co. and Guy

Portland, $1,498,636.

and steel bridge over Stillwater River and

State Highway Dept, to

F. Atkinson Co.,
HELENA, MONT.—Concrete

5 tr. timber pile trestle I-beam bridges for

Colonial Const. Co., Spokane, $443,691.

ET and ROAD WORK

WORK CONTEMPLATED

GLENDALE, CALIF.—Construction projects for the City of Glendale are
being outlined for 1935 and City Engineer is preparing preliminary
plans and studies of work which include paving, storm drains, bridges
and other improvements. Est. cost exceeding £1,000,000. 1-24

CALL FOR BIDS

PHOENIX, ARIZ.—Bids to 10 a.m., March 5, by Bureau of Public Roads,
Phoenix, Arizona, for 2,989 miles grading Section B of Rt 11, the
Payson-Coleord Mt. National Forest Highway, Tonto Nuational Forest.
GILO COUNTY, Arizona. Work involves: 17,900 cu. yd. excavation.
802 cu. yd. exc. strue., b 000 sta. yd. overhaul, 858 lin. ft. corr. metal

STR

pipe, 112 ¢u. yd. concrete 29 700 1b. reinf. steel, 473 cu, yd. cem.
rubble masonry, 1483 M ft. BM untr. timber, 238 cu. vd, handlaid
riprap, 25.600 lin. ft. Type I protection diteh, 12 ea. monuments, 6,600
lin. ft. ne fence 1-16
LOS ANGELES, CALIF.—Bids to 10 am., Feb. 20, by City Clerk, Los
Angeles, for improvements of alley south of 12th & near Pacific
Bivd.. San Pedro, involving: Lump sum, grading 3,198 sq. T
concretie Uil\l'l!l(‘lli- I-Jq

| LO8 ANGELES, CALIF.—Bids to 2 p.m., Feb. 21, by Calif. Div. of High-
ways, Los Angeles, for 1.1 mi. surf. with bitum. tr. cr. grav. or stone

on Hill St. betw. Wisconsin Ave. and 8th St, in Oceanside, SAN

inv.: 15 tons emuls. asphalt road oil, 3.500
160 tons cutback asphalt. 1-29
to 2 p.m. Feb, 14 by Calif. Div. of High-
ways, State Bldg., L. A.. for 0.8 mi. grad. and concr. pav. betw, Pier
Ave. and Sepulveda Blvd., Rt. 176 in Redondo Beach, Manhattan
Beach and Hermosa Beach, LOS ANGELES COUNTY, Calif., involv-
ing: 65,800 cu. yd. excavation, 72,000 sta. yd. overhaul, 20,500 sq. yd.
subgrade preparation, 750 tons asphalt conerete, 3,425 cu. yd. "A’ con-
‘ erete pavement, 45,5600 Ib. reinforcing steel. 1-22

DIEGO COUNTY, Calif,,
| tons cr. gravel or stone

LOS ANGELES, CALIF.—Bids

ion Weatern Conmstruction News.
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No one lubricant can be used effectively for al.

air compressor upemti(ms. Different operating con
ditions demand different lubricants. Texaco offers
a complete line of air compressor oils that assure
greater efficiency and lower maintenance costs what-
ever your set-up may be. For example:

1. “Wet cylinder” conditions call for Texaco
compounded air compressor oils.

2. Where rust is a problem, Texaco specially

inhibited air compressor oils are best.

3. Where excessive carbon and gum forma-
tions are present, use Texaco heavy-duty air
compressor oils.

GREATER EFFICIENCY

Texaco air
compressor oil
recommended
. tor your
- specific
operating
conditions

4. For normal operation Texaco straight min-
eral oils are recommended,

When used as recommended, all the oils in the
Texaco air compressor series improve performance,
assure clean compressors and systems, and bring
down maintenance costs.

A Texaco Lubrication Engineer will gladly help
you select the proper oil for your particular opera-
tion. Just call the nearest of the more than 2,000
Texaco Wholesale Distributing Plants in the 48
States, or write:

The Texas Company, 135 East 42nd Street, New
York 17, N. Y.

T ExAco Air Compressor Ols

FOR AI.I. OPERATING CONDITIONS

TEXA[G presants MILTDN BERLE on television every Tuusdny ruth

TUNE IN .

METROFDL[TAN OPERA rodio broadcasts every Suiurduv ofternoon,
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Northwests moved most of the material at Hungry Horse and now
on Chief Joseph Dam on the Columbia River, one of the Pacific Northwests
toughest excavation jobs, Northwests are handling the removal of the
4,000,000 cu. yds. of mixed rock and earth.

Rock is the big problem! It is hard granite, heavily seamed and not at
all decomposed, lying in benches and hilly outcroppings. Here is a place where
the Northwest Dual Independent Crowd, Northwest Uniform Pressure Swing
Clutches, the Northwest “Feather-Touch” Clutch Control and other Northwest
Rock Shovel advantages are proving that if you have a real Rock Shovel
you never have to WDI’I’Y about output.

The General Construction Company of Seattle, found out a long time ago what
equipment meant in moving material. They are now operating their 23rd Northwest
and four Northwests are showing dirt movers what speed is at Chief Joseph.

' There is no better guarantee of service than a repeat order by a responsible
’\ contractor who has handled millions of yards of tough digging. Think it over
\ and make your plans ahead now to have a Northwest on your job.

NORTHWEST ENGINEERING COMPANY
135 South LaSalle Street, Chicago 3, lllinocis

local NORTHWEST,

sa'es a ents BUTTE, MONTANA SIDNEY, MONTANA
' Hall-Perry Machinery Co. Northland Machinery Co.
MEDFORD, OREGON PHOENIX, ARIZONA PORTLAND, OREGON
Cal - Ore Machinery Co., Inc. State Tractor & Equip. Co. Balzer Machinery Co.

DENVER, COLORADO SALT LAKE CITY, UTAH
Constructors Equipment Co. Arnold Machinery Co.

NORTHWEST SALES OFFICES:

LOS ANGELES, CALIF, SAN FRANCISCO, CALIF. SEATTLE, WASHINGTON
3707 Santa Fe Ave. 255 Tenth Street 1234 Sixth Ave., South

CHEYENNE, WYOMING
Wilsen Equip. & Supply Co.
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fire that thrives on a diet

of mud and razor-sharp rocks

TIRES hauling ore-bearing clay from
pit to mill in barite mining service
lead a difficult life. The tires on the
equipment shown being examined
above, operated by the Baroid Sales
Division of the National Lead Com-
pany, Potosi, Mo., have been working
under the following routine:

One minute they are backing out on
raw clay in the pits—a clay that has
the consistency of putty when moist,
but like rough stone when dry. Next,
they are carrying a twelve-ton load to
the mill over a road of flint and quartz
—a surface similar to broken razor
blades.

Yert, the operators report they have
experienced no road delays due to tire

December, 1950 —WESTERN CONSTRUCTION

trouble since B. F. Goodrich tires were
put into service in 1947. This big cut
in operating costs is largely due to the
exclusive protection of the patented
nylon shock shield found only in
B. F. Goodrich tires (with doxble nylon
shock shield in larger sizes). Layers of
nylon cord, built between the tread
and body plies, shield the cord body by
smoothly distributing shocks and
strains.

These BFG tires have a special deep
tread designed for just such service.
The BFG Rock tires shown above have
wide, continuous-running ribs that
give more wear at vital points. The
heavy, non-directional cleats on the
shoulders give a deep bite in forward
or reverse, on moist clay or hard quartz.

And the tread material is compounded
to resist cutting.

Regardless of the type of tire serv-
ice your equipment demands, your
B. F. Goodrich retailer has a cost-cutting
answer. See him and be sure to specify
BFG tires for your new equipment.
Enjoy the extra savings of patented
nylon shock shield protection at no
extra cost. The B.F.Goodrick Com-
pany, Akron, Obio.
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Hydraulic Torque Converter Tractor...

® BIG AND RUGGED ... 41,800 Ib. of properly balanced weight
. . . long, wide, sure-gripping tracks. Handles the toughest jobs in
stride!

® POWERFUL . . . Newest, latest GM 2-Cycle Diesel Engine;
Model 6-110. Plenty of POWER ... for longer life, lower mainte-

nance, increased production.

® HYDRAULIC TORQUE CONVERTER DRIVE that eliminates most
gear shifting and keeps tractor working smoothly at higher aver-

age speeds. ~!g B

® SIMPLE UNIT ASSEMBLY . . . major as-
semblies removed and repaired or replaced
without removing adjacent parts.

-

@ EXTENDED LUBRICATION PERIODS
THROUGHOUT . . . plus 1,000-hour periods
on truck wheels, track idlers and support
rollers with A-C's POSITIVE SEAL.

© EVERY OPERATOR COMFORT . . . seat,
platform, controls, visibility . . . hydraulic
finger-tip steering, self-energizing brakes,
practically no gear shifting,




ARIZONA: Phoenix—Neil B. McGinnis,. NORTHERN CALIFOR-
NIA: Oakland and Eureka—Buran Equipment Company; Modesto
—J. M. Equipment Co.; Fresno—FPeerless Tractor and Equipment,
Food Machinery and Chemiecal Corp.; Salinas and King Clty—Liv-
ingston Bros. Tractor Co.; No. Sacramento, Stockton, Redding—
Moore Equipment Company, Ine,: Mountain View—Redwine Trac-
tor Co,: Visalia—Tulare County Tractor Co. SOUTHERN CALI-
FORNIA: Bakersfield—San Joaguin Tractor Co.; Los Angeles, San
Diego and Santa Barbara—Shaw Sales & Service Company, IDAHO:
Idaho Falls and Bolse—Southern Idaho Equipment Company. MON-
TANA: Missoula—Mountain Tractor Company; Sidney—Northland

sec vour (ILLIS-CHALMERS oescss

Machinery Company; Billings—Seitz Machinery Company, Inc.
NEVADA: Elko—(C. W. Paul Hardware and Machinery; Reno—
Moore Equipment Company, Ine, OREGON: Eugene, Roseburg and
North Bend—Farm and Industrial Equipment Co.; The Dalles—
Dielschneider Equip. Oreg, Ltd.; La Grande—Oregon Tractor Com-
pany: Medford—Tractor Sales and Service, Inc.; Klamath Falls—
West Hitechecock Corp.; Portland—Wood Tractor Company. UTAH:
Salt Lake City—Cate Equipment Co., Inc. WASHINGTON: Seattle,
Tacoma and Wenatchee—A. H. Cox & Company; Walla Walla—
Northern Harris; Spokane—American Machine Company. WYO-
MING: Casper—Studer Tractor & Equipment Co.
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all comers!

WHh their high speeds and huge capacities, these
two new “Caterpillar” Earthmovers have what it
takes to push work through ahead of schedule.
For national defense or private enterprise —on
roads, dams, levees, airports or general construc-

tion — you can count on them for peak production.

Both these giants are powered by the new
225-HP., 6-cylinder “Cat” Diesel Engine. The
4-wheel DW20, with top speed of 26.6 m.p.h., is
available with three matched units: the W20
Wagon, the No. 20 Scraper and the No. 20S
‘Dozer. The 2-wheel DW21 has a top speed of

... built to outspeed,
outwork and outlast

20 m.p.h. and trails the No. 21 Scraper. Features
are described on the opposite page.

Here are typical reports on the DW20-W20
unit (25 cu. yds. heaped capacity): “You can run
away from other rigs with it,” says Operator Robert
England. “The dump control is handy and easy
to operate. It's got good brakes—you can stop
it still, loaded. It's safe on turns and grades. It
shifts easy and fast. The engine’s got guts.” Drag-
line Operator R. D. Johnson adds: “It's good and
wide — you don’t waste a bucket. It gets in and
out faster than any | ever loaded.”



W e

THE DW20 TRACTOR AND W20 WAGON UNIT

This big-capacity unit offers:
17 cu. yds. capacity, struck; 25 cu. yds., heaped.
Travel speeds, through five gear ratios, from 2.88 to 26.6 m.p.h.

Wide-mouthed hopper to provide easy-to-hit target for shovel or

dragline loading.

Controlled dumping — openings can be varied without mechanical

B e

THE DW21 TRACTOR AND NO. 21 SCRAPER UNIT
This big-capacity unit offers:
Full 90° turn each way—ngn-stop turn in 35 ft.

15 cu. yds. capacity, struck; 192 cu. yds., heaped. With aveilable

12" extensions: 18 cu. yds., struck; 22V cu. yds., heaped.
Travel speeds, through five gear ratios, from 2.16 to 20 m.p.h.

Bowl and apron designed to promote “’boiling” action of earth through
center of load—for full-measure yardage, minimum loading time.

Built to the exacting standards that charac-
terize all “Caterpillar” equipment, these big
yellow earthmovers are production boosters
fram the word “go!” What's more, your nearby
“Caterpillar” dealer is on call for immediate
service. For full information about these rigs, see
him or write the fadoryl.'

L]

Caterpillar Tractor Co., San Leandro, Calif.; Peoria, Il

CATERPILLAR

REG. U. S. PAT. OFF

adjustment — permitting either dumping or windrowing.

Accurate hydraulically controlled dumping with positive mechanical
lock on dump doors.
The DW20 Tractor with No. 20 Scraper offers:

The same capacities, speeds and general specifications (except in
type of gooseneck) as the No. 21 Scraper.

The DW20 Tractor is also available with the No. 205 Bulldoxer.

Large low-pressure tires for easy load flotation.

‘Dozer-type ejection for positive “kicking out” of sticky material;
dependable spring-action ejector return.

Open bowl design for visible loading under shovel or dragline.

Adjustable rear axle to permit level cuts and desired settings.

Double bottom of speciol alloy steel. Self-sharpening, reversible
cutting edge.

High apron lift, low center of gravity.

DW20 AND DW21 TRACTOR FEATURES

NEW ENGINE: The completely new 6-cylinder “Cat’ Diesel Engine . . .
225 HP. at 1900 r.p.m. available at the flywheel . . . 275 HP. peak capacity
at 2000 r.p.m. tested in accordance with A.S.M.E. Power Test Codes.

TRANSMISSION: Constant-mesh transmission and heavy-duty clutch.
Special locking device prevents gears from becoming disengaged.

STEERING: Hydraulic booster steering follows the natural ‘feel-of-the-
road” hand guidance. Heavy steel stops keep gooseneck of drawn equip-
ment from jack-knifing.

BRAKES: Each large, heavy-duty brake is 22" in diameter, 7' wide.
Compressed air energized brakes on both tractor and drewn member of
unit. Handy control valves for applying both sets of brakes, and to either
right or left driving wheel.

OPERATOR COMFORT: Airfoam rubber cushion on bucket-type seat

mounted on coil spring with hydraulic snubber. All controls within easy
reach. Excellent visibility.

DIESEL ENGINES - TRACTORS
MOTOR GRADERS . EARTHMOVING EQUIPMENT
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See Your Bucyrus-Erie Distributor
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CONTRACTORS MACHINERY CO........... ...SAN ANTONIO
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NEVADA EQUIPMENT SERVICE..... ... cccimmimsromsimsromtemsremsossossssnsisistssnisisnsasinsianies s 4 sassas son s asonis saseentssss smmsmtminstonsuasrisusensrsswes s RENO
THE O. 5. STAPLEY COMPANY............. e = NS A8 A5 AN B K S A AP A T v i et s e S e i A S MO 4 AR a8 AW SN AR S ARINR 5 SR AN -.PHOENIX
TRI-STATE EQUIPMENT COMPANY c.occcecrmmmsensennserisonsessusesnsnnusssasnssssasssssssssressssssssssssss sstssssnassssssssssssssssnanansapsnssssssssansnastnssssesnssssn EL PASO
WESTMONT TRACTOR & EQUIPMENT COMPANY ........cocuimemuiienniinnsimesisaneannssssmanssnnnsssssnssssnasssssnsannsssss nsasnssanasnnns MISSOULA & KALISPELL
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TYPICAL of dozens of installations, this Model 5050 Cedarapids Double
Impeller Impact Breaker is producing tops in tonnage —and at lower cost. In
a dolomite installation in Ohio, one operator claimed 720 tons per hour using
two 150 H.P. Motors. In Florida, one Cedarapids Breaker is doing the work
of three previous crushers in reducing a very abrasive coral rock down to
minus 1”. Ask your Cedarapids distributor for more field-proved facts on
Double Impeller Impact Breaker action.

THE I OWA LINE of Material Handling Equipment Is Distributed by:

HALL-PERRY MACHINERY CO., Butte, Great Falls, Missoula and Billings, Mont.; INTERMOUNTAIN EQUIPMENT CO., Boise and Pocatello, ldaho, and Spokane, Wash.;
WORTHAM MACHINERY CO., Cheyenne, Wyo.; KIMBALL EQUIPMENT CO., Salt Lake City, Utah; H. W. MOORE EQUIPMENT COMPANY, Denver, Colo.; JACK SAHLBERG
EQUIPMENT CO., 300 Aurora Avenue, Seattle 9, Wash.,; CONTRACTORS EQUIPMENT CORP., Portland, Oregon; CASSON-HALE CORP., Hayward, Calif.; ARIZONA CEDAR
RAPIDS CO., Phoenix, Ariz.; R. L. HARRISON CO., INC., Albuquerque, N. M.; SIERRA MACHINERY CO., Reno, Nevada; BROWN-BEVIS EQUIPMENT CO., Los Angeles, Calif.




RODUCTION

of ldeal Cubical Shaped Aggregate

HERE'S the unit that will give you greater
hourly tonnage capacities, better quality and shape

°
w I ' h of finished products, lower horsepower per ton of

aggregate produced and a higher reduction ratio.

The Cedarapids Model 5050 Double Impeller
Impact Breaker can produce up to 400 tons per
hour of minus 4" clean, cubical aggregate required

in so many specifications today. The smaller mod-

els — 4040, 3030 and 2020 can deliver from 75 tons
per hour—up, depending on the material fed, horse-
power used and size product desired.

You can use the Cedarapids Double Impeller

> Impact Breakers for basalt, cinders, tuff, perlite,
limestone, coral rock, sandstone, coal, copper ore,

lead zinc ore, low grade iron ore, or dozens of other

materials with a relatively low silica content. They
will operate in wet, sticky material that jams, packs
or clogs conventional machines.

U. 5. Pat. No. 2,373,691
2,486,421
Canadian Pat. No.

Other Patents Pending

(formerly made by New Holland) = “:

Set up your plants NOW-
for stepped up capacity

PUT your plant in the big money picture with the high capacity
production made possible by the Cedarapids Double Impeller Impact
Breaker. Think of the profit in producing greater hourly tonnage of a
better product . . . and at the same time reducing your power and
maintenance costs, with a lower plant investment! The illuscration at
the right shows how it is done . ..

Rock is broken by impact (not crushed) into the ideal cubical
aggregate required in so many specifications. And a high percentage
of the material is broken in mid-air by rock striking rock! Result. . . the
Breaker can be fed larger rocks, handles greater volume, reduces
pit run material to specification size i# one pass. This extremely high
ratio of reduction reduces your plant investment because it eliminates
the need for much accessory equipment such as screens, conveyors,
secondary crushers, etc.

Stone broken in mid-air requires no power .. . you save on
horsepower. Ap‘jaroxima:ely 50% less contact of stone on metal keeps
replacement and maintenance costs low.

Get this big volume, low cost set-up operating in your plant now!

IOWA MANUFACTURING COMPANY

Cedar Rapids, lowa, U. S. A.




"MORE
POWER,

WEIGHT
i SIPEED

makes these TD-24’s do
more work than any other tractor on
this job,” says contractor R. K. Nickols

Taking the twists out of Carmel Valley road involves
moving 340,000 cubic yards of rugged California ter-
rain. Both Mehren Construction Co. and Los Gattos
Construction Co. chose International TD-24’s for
bulldozing and push-loading here.

R. K. Nickols, contractor, says, “We really get good
service from these tractors. They are faster at push-
loading our scoops. They have more power, weight and
speed and do more work than any other tractors on
this job. When push-loaded by TD-24’s, scrapers get
15% to 209% more loads on the fill in a day.”

And so the story goes from coast to coast, wherever
construction and earthmoving jobs are too tough for
ordinary tractors, contractors call on the TD-24. These
“Champions” dig in and deliver payloads where other
tractors have trouble in traveling.

It will pay you to find out what’s in the TD-24 for
you. Drop in at your nearby International Industrial
Power Distributor’s place of business and let him show
you the reasons why the International TD-24 is known
across the nation as the “Champion of Crawlers.”

INTERNATIONAL HARVESTER COMPANY, Chicago




'Dozing rocky obstacles out of the way
on this California mountainside demands
TD-24 power.

Push-looding scrapers is faster, more prof-
itable when you have the power, weight
and speed of the TD-24 on the job.

188 | INTERNATIONAL

= J INDUSTRIAL POWER




o0 hear it from coast fo coast. .

V&

%

*OREGON

It's ancther Blue Brute UMW Wagon Drill. Ready to
swing into action at any angle, it is here helping to cut
through a road out where the timber grows tallest,
The Kuckenberg Construction Company of Portland,
Ore., are the owners and the report from this firm
says they "wish all their other machines on the
|ob were as good . .. and are going to change
to Blue Brutes in future replacements.”

From the Atlantic to the Pacific you'll

find Blue Brute owners — on every type

. of construction project, from the small-

est to the largest — glad to tell you of

the cost-cutting, trouble-free perform-

ance that is helping make estimates
pay handsomely.

*PENNSYLVANIA

A 315’ Portable Compressor and
UMW Wagon Drill, one of many
Blue Brute teams owned by Cramer
Construction Co. of Lebanon, Pa.
Pres. G. B. Cramer writes: "We
have used Blue Brutes for
several years, and on our
Lebanon Veterans' Hospital
job have five Blue Brute Com-
pressors powering Worthing-
ton Wagon Drills and Rock
Hammers. As evidence of
their entirely satisfactory
performance we recently
purchased another 315’ Blue
Brute Compressor.”

*OHIO

In Waterville, Ohio, the Crawford
Steel Construction Co,, Inc., of
Cincinnati, erected the structural
steel on the new highway bridge
across the Moumee River. Com-
pany official J. A. Crawford says:
"Qur 210' Blue Brute Com-
pressor Is efficient, well con=
structed and rugged. It has
given us excellent service,
and we are more than willing
to recommend it highly . . .
This first experience with
your products is evidence to
us of Blue Brutes’ superiority.

*WISCONSIN

Opening up a new limestone
quarry in Sussex, Wisconsin, is easy
work for these rugged, hard-
hitting Blue Brute team-mates. The
fast, versatile UMW Wagon Drill
is drilling 6-foot holes for ex-
plosive charges. Power source is a
315’ Blue Brute Compressor, that
gets all the air out of every drop of
fuel. Vice-President Lloyd Wolf
of the Quality Limestone Corpora-
tion, reports: "After thorough
Investigation we decided
Worthington equipment was
best . . . They are fine ma-
chines.”

There are a lot of sound reasons for
this country-wide acclaim — all adding
up to the fact that zhere's more worth in
Worthington. Your nearby Worthington-
Blue Brute Distributor is ready with
those reasons, and can make immediate
deliveries. See him, or write us direct.

Worthington Pump and Machinery Corporation
Construction Equipment Department
Harrison, New Jersey

Distributors In All Principal Cities

WORTHINGTON

HO.5

IF IT'S A CONSTRUCTION JOB,

IT'S A BLUE BRUTE JOB
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HORE POWER MORE POWER

BUDA 6-DAS 844 CUMMINS NHS-600

280 h.p. at 2100 r.p.m. 275 h.p. at 2100 r.p.m.

..+ Now y’ou.r choice in
I.API.A‘N"I'-CIIOA'I'E MOTOR SCRAPERS

HERE'S a power
boost for the already
powerful Motor
Scraper . . . a step-up
from 225 h.p. to your choice
of either 275 or 280 h.p.! Two
great Diesels, Buda or Cum-
mins, whichever fits your set-up
best. Power to spare in the
toughest going! Power that’s useable
through a heavier final drive! Power
that provides new highs in average haul
road speeds!
In addition, you get all the original Motor

i BUDA DIESEL 6-DAS 344—‘l Scraper features: — big capacity . . . big tires . . . CUMMINS DIESEL NHS-600—

ere’'s @ newer, bigger Buda % . . . o . 275 h.p. that steps up Motor

Otamal Ahvs giesm SV FO N 08 double-acting hydra\_lhc steering . . . fouf ?«heel air S osiiatlie o i
struck yard of capacity . . . brakes . . . faster, easier loading . . . positive forced and profits 10 new heights!

a new high in power and

b ejection plus high apron lift, and many others — your

assurance of more yards per trip . . . more trips per hour.

Don’t overlook the profit potential of the TS-200—the
little earthmoving giant in the 9 to 12 yard class, now avail-
able with the Cummins HRB-600, 165 h.p. Diesel.

LaPlant-Choate Manufacturing Co., Inc. LaPlant-Choate Sales and Service
Cedar Rapids, Iowa £ 1022 77th Ave., Oakland, Calif.

LAPLANT (4. CHOATE

INDUSTRIAL EQUIPMENT COMPANY ARNOLD MACHINERY CO., INC.

4441 Santa Fe Avenue  LOS ANGELES 11, CALIFORNIA GENERAL EQUIPMENT COMPANY 433 West Second South 5t.  Salt Lake City 1, Utah
LaPLANT-CHOATE SALES AND SERVICE 1201 East 2nd Street RENO, NEVADA H. W. MOORE EQUIPMENT CO.
1022 - 77th Avenve  OAKLAND, CALIFORNIA ENGINEERING SALES SERVICE, INC. Sixth and Acoma Streets DENVER 1, COLORADO
WESTERN EQUIPMENT COMPANY 410 Capital Bovlevard ~ BOISE, IDAHO N. c. RIBBLE CO.
. 0. Box 2198, 3400 E. Olive St. SPOKANE, WASHINGTON EQUIPMENT SALES CO. 1304 N. Fourth 5t.  ALBUQUERQUE, NEW MEXICO
ESTERN CONSTRUCTION EQUIPMENT CO. T TV S e COLUMBIA EQUIPMENT CO.
505 N. 24th Street Stephens Em Ave. STUDER TRACTOR & EQUIP. CO. 1240 §. E. 12th Ave, ran P“ 5030 1st Avs.om

BILLINGS, MONTANA  MISSOULA, MONTANA East Yellowstone Hwy., P. O. Box 779, CASPER, WYOMING  PORTLAND, OREGON  SEATTLE, WASHINGTON




OWw...

the Most Versatile L

Here's the most versatile, practical loader ever developed
for wheel tractors. It can dig in front.. . dump in front like
the conventional loader. BUT, it can also dig in back and
load in front.

You can dig in back . . . move straight forward to the
truck . . . the bucket swings straight over the roof . . . and the
load is dumped into the truck. Thus you eliminate the turn-
ing necessary with ordinary front end loaders . . . eliminate
half the gear shifts and balf the clutch wear. You save time
and fuel . . . cut operator fatigue. You speed loader opera-
tions . . . can load at better than a yard a minute.

You get far greater tracrion and almost effortless steering
with the Strait-Line. Rear-carried bucket load adds needed
weight to the rear driving wheels . . . subtracts weight from
the front steering wheels. Increased traction plus the new
PUSH-TILT bucket with extended loading lips, enables you
to get bigger bucket loads. Two levers control all operations.

Add them all up . . . ability to select your type of digging,
front or back as the job requires . . . Strait-Line operation
with back digging which gives you faster operation, greater
traction and easy steering . . . fuller buckets . . . and you'll
see where your operations can profit with the Strait-Line.
For information and literature, see your Oliver Industrial
Distributor or write direct to The OLIVER Corporation,
19300 Euclid Avenue, Cleveland 17, Ohio.

THE OLIVER corroraTiON

Conventional front
digging, primarily
used with Strait-Line
where unit digs and
moves straight
ahead to load.

Back digging. Note
how extended load-
ing lips easily pene-
trate the bank.

PUSH-TILT action
which lifts cutting
edge 20" and thrusts
it into bank.

Carrying position—
bucket is tilted to re-
tain load and is
carried low enough
to increase both
traction and stability.

Dumping position.
Bucket has been
carried over the roof
and dumps in fronf.

Co., Pt
Co., Solinas; Comb

State of Arixona: Guerin |
Inc., San Jose; Ashton Impl
L dro; Flood Equip
Shafter; Turner & Chapin, Whittier and Covina; Farmers Tractor & Impl

ix, 1401 S. Central 5t.; State of California: Gustafson Tractor Co., Eureka; Mech
& Mindach, Modesto; Cal-Butte Tractor Co.,, 820 Broadway, Chico; Tractor & Equipment Co., San
t Co., Sacramento; W. J. Yondle Co., Santa Rosa; Jim Ingle Co., Fresno, Hanford and Tulare; Oliver Implement Co., Bakersfield and

ical Farm Equip Dist.,

Supply C

y, Colton, State of Washington: Inland Diesel & Machinery Com-

pany, Spokane; Pacific Hoist & Derrick Co., Seattle and Puyallup; Meicher-Ray Machinery bo., 202 East Alder Street, Walla Walla; Central Tractor and Equip-
ment Co., Wenatchee. Stafe of Oregon: Loggers & Contractors Machinery Co., Portland and Eugene. State of Idaho: Idaho Cletrac Sales Company,

Lewiston ond Cottonwood; Engineering Sales Service, Inc., Boise. State of Montana: Western C

uction Equip Company, Billings and Missoula. State of

Nevada: B & M Tractor & Equipment Corp., 1420 S. Virginia St., Reno. British Columbia: Pacific Tractor & Equipment, Ltd., 505 Railway Street, Vancouver,
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Bottom-Dump Euclids have a struck
measure capacity of 13 te 25 cu.
yds. . . . powered by a diesel engine
of 190 or 300 h.p. . . . loaded top
speeds range up to 35 m.p.h.

Here's a team—the Euclid
Bottom-Dump and the Euclid
Loader —that has set new
records for low cost earth moving

on a wide range of jobs...dams,

levees, airports, highway and railroad
construction, industrial plant grading and
overburden removal.

Bottom-Dump Euclids combine rugged construction,
large capacity and fast travel speeds for more
profit per load. Designed and built for rugged off-
the-highway hauling, “Eucs” provide dependable
performance and low hauling cost per pay ygard.
Owners say: “Bottom-Dumps sure do the job, and at
lower cost, too.”

Built to match the speed and efficiency of other
Euclid earth moving equipment, the Euclid Loader is
designed for use with Bottom-Dump “Eucs” and other
large capacity hauling units. It provides fast, mobile
loading of practically any material, from loose sand
to hard clay and shale, in a short travel distance.

The EUCLID ROAD MACHINERY Co.

Cleveland 17, Ohio
CABLE ADDRESS: YUKLID — CODE: BENTLEY

The Euclid Loader leaves a smooth,
clean cut when grading uneven
contours. Operator has instant con-
trol of belt movement and adjust-
ment of the cutting blade for depth
and angle of the cut.




BlG JOBS, TO"GH JOBS ON THE ROAD OR OFF -
GENERAL works faster, safer, cheaper,

Lasts Longer

® The General L. C. M., for most work
off-the-road, has a massive, lugged
tread that develops extra traction
forward or backward. Exceptionally
difficult to cut, chip or bruise even
under difficult working conditions.

@ The General H. C. T, for most work
on-the-road, rolls easily, quietly; gives
more safety, more quick-stopping
power—rain or shine. Unusually
thick, deep tread gives amazingly
long mileage.

TRUCK TIRE




Ford 239 V-8 Industrial Engine,
with four-speed transmission.
(Displacement—239 cu. in.)

A Ford Industrial Engine Is the power plant for the Athey
Force-Feed Loader, made by the Athey Products Cor-
poration of Chicago. In such highway maintenance
operations as loading scarified macadem and excess
windrowed dirt, as well as piled leaf ond snow removal
in urban areas, this self-propelled loader hos demon-
strated its effective and economical operation in the
hands of hundreds of operators. Where power, relia-
bility and ease of service are important, Athey finds Ford
Industrial Engines right for their product.

INDUSTRIAL ENGINES

December, 1950 —WESTERN CONSTRUCTION




o body-hoist

|

KOEHRING DUMPTORS®

have no slow-working body hoists. Trip the release lever and
gravity dumps the 6-yard load in one second. It's as sim-
ple as that! No complicated mechanical hoists to slow up
haul cycles . . . no expensive replacement parts, costly
hoist maintenance or down time to eat into your profits,
And gravity dump is instantaneous and trouble-free in all

temperature extremes . .. never wears out.

No costly spring maintenance is another mon-

HR
;-oe XA ey-saving advantage you get with Koehring

ON Yy
Ay o°

» CUTS MAINTENANCE
COSTS SPEEDS
HAUL CYCLES . . .

Z:_IL; =
Dumptors. There is just one big, double-coil chassis spring
on steering axle . . . none on driving axle. Extra big, shock-
absorbing drive tires eliminate need for more. You save

spring maintenance time and replacement costs.

Check your body hoist and spring maintenance costs for a
year . . . see how much you'll save by using Dumptors.
What's more, Dumptor’s no-turn shuttle haul and constant-
mesh transmission for 3-speed travel forward and re-

verse, increase your production . . . and your profits,
CKil4
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45 digging feeds on the 310 .. <o &

to 15-6" per minute . . . provide maximum trenching effi-
ciency under any working condition. This big-capacity
Trenchliner also has 2 optional speed selections for travel,
bucket line and conveyor belt. All operations are simul-
taneous and reversible. You get clean, smooth trenches
1%2" to 42" wide, 17’ deep with single boom . . . up to &'
wide and 11’ depth with dual booms. Single boom shifts
across full width of carriage for off-set digging. Revers-
ible power-shift spoil conveyor dumps right or left. Get
facts on this 310, or any of the 4 smaller Trenchliners.

Pacific Hoist & Derrick Co.... .. ey ot 1o ot ioce s e ne o aUid Seattle
Western Machinery Co................... . . Spokane
Columbia Equipment Co.................. Portland

Harron, Rickard & McCone Co. of So. Calif.

McKelvy Machinery Co...........cooiiiiiiicnans Denver
Kimball Equipment €0..........000cuvauesanan..Salt Lake City
Neil B. McGinnis Co.............coc0ceuvensan. .. Phoenix

The Horry Cormallus €o,. . ... coccvssenasnsssasness Albuquerque
San Joaquin Tractor Co.. FOERRSTRIEE R, -
Engineering Sales Senrke, SRR LE i Bolise

Koehring Company, West Coast Division. .. ....... Stockton

Flexible for transit-mix operation ...
Johnson Roadbuilders All-Welded Bin can be used as a
portable batch plant for handling 2, 3 or 4 aggregates
or converts to Transit-Mix Plant, illustrated, or Central-Mix
Plant, for bulk cement handling plus 2 or 3 aggregates.
Can be equipped with 1 or 2 multiple-material Hi-Speed
Batchers, size 34 Roadbuilders Batcher, or with a truck-
mixer charging batcher in 2, 3 or 4 yd. sizes. Bin avail-
able in 2, 3 or 4 compartments, 50 to 125 cu. yds. Has
easy charging 11’ width, extra wide openings for fill
and discharge, steep, 50° bottom slopes for fast flow.

Bow Laoke Equipment Co., Inc..................... Seattle
Western Machinery Co...................c00000n Spokane
Cramer Machinery Co.............cco0uuuuunnn ....Portland
Harron, Rickard & McCone Co. of Seo. Calif. . .Los Angeles
Western Machinery Co .. Salt Lake Ciry
Neil B. McGinnis Co.. . .. Phoenix
The Harry Cornelius Co, Albuguerque
San Jouguln Trector €o.......covviieiiercnonsiasns Bakersfield

Coast Equipment Company....................... San Francisco
King and Kringel Machinery Corp.. . .............. Denver
Engineering Sales Service, Inc.. ... ............... Boise

Non-tilt, end discharge, 10, 14 cu. ft.

. Kwik-Mix Bituminous Mixers offer you many time and
money-saving features: non-tilting drum . . . wide, flow-line,
power-raised skip . . . pug-mill mixing action . . . blades
specially designed to thoroughly coat all aggregates . . . ac-
curate heat control, even oil distribution for top-texture mix
. . . 6-second discharge. Both sizes can be used with handy
Tower Loader attachment (illustrated), for overhead dis-
charge into trucks. See us for more information about Kwik-
Mix 314-S, 6-S, 11-S and 16-S concrete Dandies R, 6-P and
10-P plaster-mortar mixers, 4 h.p. power wheelbarrow.

Pacific Hoist & Derrick €Co.................. s Seattle
Western Machinery Co.. .................. T Spokane
Columbia Equipment Co.. .................. .. .Boise, Portland
Harron, Rickard & McCone Co. of So. Calif.. . ... ... Los Angeles

McKelvy Machinery Co............ccovviivnivnnians Denver

Kimball Equipment Co.......... D2 g o s S S Salt Lake City
Nell B. McGlonis Co.........ccco00nevenennnns... Phoenix
The Harry Cornellus Co.............cccveevunnnns Albuquergque

San Joaquin Tractor €o.. . .............0unn ... .Bakersfield
Engineering Sales Service, Inc.. oioiaininin vioce « IS
Koehring Company, West Coast Dlvisl.on ........... Stockton
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For service in the construction field your best specification is i —Ce=
Roebling Preformed Lang Lay “Blue Center” Steel Wire ——— o
Rope with Independent Wire Rope Core. Records show that

this rope minimizes replacement time, brings fewer shut- =
downs and effects substantial dollar savings.

Preformed that lasts longer and
saves money!...that's why

YOU WANT ROPE that's extra tough, extra
Iung_,-h\vd And you get these extras in Roebling l’uc
formed “Blue Center” Wire Rope, for “Blue Ce nter” steel
has completely superior resistance to abrasion, shock and
fatigue. Roebling developed and is the only maker of “Blue
Center” steel . .. and Roebling research, workmanship and modern,
precision m: \chines are your : added assurance of rope quality that pays off.

But for everything wire rope can give, be sure to get Preformed. Roebling
Preforming makes rope easier to h.mdh and install, Tt can be cut without seiz-
ing. It spools better . . . is not inclined to set or kink . . . minimizes vibration and
v\hippinlf

There’s a Roebling wire rope of the right construction, grade and size for every type
and make of rope-rigged equipment. Have vour ch-lalmlf Field Man tell you which rope
will give the best and t]w lowest-cost performance
for every installation. John A. Roebling’s Sons
Company of California — San Francisco — Los An-

geles — Seattle — Portland. A CENTURY OF CONFIDENCE

Atlanta, 934 Avon Ave. * Boscon, 51 Sleeper St. * Chicago, 5525
W. Roosevelt Road * Cincinnati, 3253 Fredonia Ave, * Cleveland,
701 St. Clair Ave., N. E. * Denver, 4801 Jackson St * Houston, 6216
Navigation Bivd. * Los Angeles, 216 5. Alamedas St. * New York,

19 Rector St. * Philadelphia, 12 S. Twelfih Si1. * Portland, 1032 N. W.
14th Ave. ®* San Francisco, 1740 Seventeenth St. * Seattle, 900 First Ave. S.

WESTERN CONSTRUCTION — December, 1950
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THE GALION IRON WORKS & MFG. CO., General and Export Offices
Cable address: GALIONIRON, Galion, Ohio

GN

ARIZONA:

Phoanix....ccnveeeene

Tucson. ...

CALIFORNIA:

u-

Los Angeles 11..

San Froncisco 7
COLORADO:

Dovwar V.. ccennesses

IDAHO:
Boise. .......
Spokane, We:

MONTANA:
Butte

NEVADA:

RONE: o ivaiivnnniin

NEW MEXICO:

Las Vegos...........

OREGON:

Portland 14, Eugene. ..
Boise, Idaho..........

UTAH:
Salt Lake City 1

WASHINGTON:

Spokane. ..

Portlond, Oregon

WYOMING:
Cheyenne

RADE

[/

4

««+ . MALL-PERRY

CONSTRUCTION
PERFORMANCE

i

GALION DISTRIBUTORS

...ARIZONA CEDAR RAPIDS CO.
..F. RONSTADT HARDWARE CO.

....BROWN-BEYIS EQUIPMENT CO.

WESTERN TRACTION COMPANY
-.H. W, MOORE EQUIPMENT CO.

...WESTERN EQUIPMENT CO.
.MODERN MACHINERY CO., INC.

MACHINERY CO.

.GENERAL EQUIPMENT COMPANY

vesssHILTONS INCORPORATED

LOGGERS & CONTR. MACHY. CO.
+....WESTERN EQUIPMENT CO.

ARNOLD MACHINERY COMPANY

...PACIFIC HOIST & DERRICK CO.

-MODERN MACHINERY CO., INC.
LOCCERS & CONTR. MACHY. CO.

CHEYENNE TRUCK EQUIP. CO.

RS-ROLLER

Galion, Ohio, U. S. A

Lo
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\
Paying Off On Jobs Like Yours . . . .

Want to speed up loading from stock piles? Or
have you a variety of truck loading jobs, or clean-
up work? Either way, the B-G Model 522 has

well know. For your information, see your B-G
distributor.

1. low Boom Swivel Conveyor 522 (shown

the portability and the performance you're after. above) has advantages of low clearance—

and side discharge to trucks driving parallel
to loader.

Companion to the larger B-G Heavy-Duty
Loaders, the 522 is a leader in its own right.
On its pneumatic tires it's highly maneuverable
and is readily towed behind your truck. With
its synchronized spiral feed it masters all types
of bulk materials to give the constant flow that
cuts loading time, cuts costs.

2. High Boom Swivel Spout 522. For high clear-
ance work where swivel conveyor is not
necessary.

3. Friction clutch and brake steering. Hi-cleat
pneumatic tires.

The 522 is ideal for loading, leveling and
cleaning up—as so many Barber-Greene users

4. Patented B-G Overload Release gives positive
protection against overload damage.

FOR SALE BY:
BROWN-BEVIS EQUIPMENT CO., Los Angeles 58, California; COLUMBIA EQUIPMENT CO., Spokane, Washington, Seattle, Washingten,
Boise, Idaho, Portland 14, Oregon; WILSON EQUIPMENT & SUPPLY CO., Cheyenne, Wyoming, Casper Wyoming; CONTRACTORS'
EQUIPMENT & SUPPLY CO., Albuquerque, New Mexico; RAY CORSON MACHINERY CO., Denver 9, Colorado; JENISON MACHINERY CO.,
San Francisco 7, California; WESTERN CONSTRUCTION EQUIPMENT CO., Billings, Montana, Missoula, Montana; KIMBALL EQUIPMENT
COMPANY, Salt Lake City 10, Utah; STATE TRACTOR & EQUIPMENT CO., Phoenix, Arizona.

B e e e e
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DATA

PRODUCT F/'M
STANDARD  [ryomve’

1
ENGINEER S CONDITIONS Qnd%ﬁiw:imlﬁzf

REPORT Bttty U

%%W

Engine starts on first turn at 25° below zero!

CHEVRON STARTING FLUID started this engine in- of the engine, but Chevron Starting Fluid required
stantly every time during a severe Oregon winter, only one turn to kick it off." With one or two
even when the tractor had been idle for several strokes of the dash-mounted pump, fluid was forced
days in temperatures down to 25° below zero! John from the storage tank (left center) into the

W. Graves, owner, says, "Power in the starter bat- "plower", before the starter button was pushed.
tery would last only for two or three revolutions

How CHEVRON Starting Fluid Starts
Gasoline and Diesel Engines Instantly

ATOMIZER NOZZLES, as shown on this diesel "blower", A. Atomizes in lowest temperatures and pro-
are also used to inject Chevron Starting Fluid into vide; powerful, easily fired vapor in com-
intake manifolds of gasoline engines. Complete bustion chamber.

primer equipment may be purchased from your fluid B. Pressure, or the weakest spark, fires mix-
supplier. Chevron Starting Fluid comes in 3-pint ture—turns engine and heats air for reg-
cans, and capsules of two sizes—7CC's and 17CC's, ular fuel mixture.

packed 12 and 24 per can. It is approved by lead-

ing engine manufacturers. C. Contains lubricant and additives—prevent

cylinder wear and ice formation in primer
. equipment.
FREE BOOKLET g1ves you
more facts on Chevron
Starting Fluid —shows
where it should be ap-
plied indifferent type
MV engines. Write or ask
BULLN for it today.

TRADEMARK REG. U5, PAT, OFF

STANDARD TECHNICAL SERVICE checked this product
performance. For expert help on lubrication or fuel
problems, call your Standard Fuel and Lubricant
Engineer or Representative; or write Standard 0il
Company of California, 225 Bush St., San Francisco.

STANDARD OIL COMPANY OF CALIFORNIA
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Fit Thermoid Quality and Experience
into Your Belting Picture

Thermoid high quality stems from continuing research and product
development. To complete this picture, your Thermoid distributor
and the Thermoid field representative, working as a team, offer you
practical experience in solving your particular problem.

Whether it’s run-of-the-mill or something “special”, your Thermoid
distributor can help you select the right Thermoid Conveyor Belt.
And the down-to-earth advice of Thermoid field representatives is
welcomed by men faced with belting trouble in mining, quarrying
and construction operations. They know this advice is the result
of day-by-day experience with conditions in the field.

It Will Pay You to If your belting fails prematurely—if- you.’re stumped with a tou.gh
S X : belting problem—call your Thermoid distributor. Together with
W Thermoid the Thermoid field representative, he can help you get greater

economy, efficiency and tonnage for your belting dollar.

Thermoid Quality Products: Transmission Belting » F.H.P. and Multiple V-Belts « Conveyor Belting « Elevator
Belting « Wrapped and Molded Hose » Molded Products » Industrial Brake Linings and Friction Materials.

Western Offices and Factory - Nephi, Utah, U.S.A.

-
nermOI Main Offices and Factory * Trenton, N. J., U. S. A.

Com P QN Y  ndustrial Rubber Products « Friction Materials + Oil Field Products
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“Drawbar Designed””

FOR PULL-BEHIND ATTACHMENTS

% MM Industrial Wheelers are avail-
able with adjustable pintle hook or
swinging drawbar for a wide range of
job applications . . . they give you extra
utility and greatest flexibility.

A selection of single or dual rear tire
equipment is available for maximum
flotation and grip on all surfaces.

Front, side, and rear power take-offs
provide direct drive for all hydraulically
or mechanically operated equipment.

SOLD AND SERVICED BY

LEE REDMAN EQUIPMENT CO...................Phoenix, Ariz.
EDWARD R. BACON CO...................5an Francisco, Calif.
CLYDE EQUIP. CO......... Portland, Ore. & Seattle, Wash.
MODERN MACHINERY CO...cooeenniniinianinns Spokane, Wash.
THE SAWTOOTH CO...................Twin Falls & Boise, Idaho
REED HARDWARE & IMPLT. CO.............\daheo Falls, Idaho
MISSOULA MERC. CO....coveniiniannneees Missoula, Montana

HAMILTON EQUIPMENT CO... Salt Lake City, Utah
HARRY CORNELIUS C€O...........Albuquerque, New Mexico
BASIN TRUCK & IMPLT. CO.......ccuc..e.. Durango, Colorade
CONSTRUCTORS EQUIPMENT CO...........Denver, Colorado
LADD LUMBER & MERC. CO..................Pueblo, Colorado
CENTRAL MACHINERY CO..... ..Great Falls, Montana
CROSKREY-CARLSON CoO... - Kalispell, Montana
NORINE MOTORS, INC..... ..Bozxeman, Montanao
MILLS IMPLT. CO...........c.... e Billings, Montana
TRACTOR & EQUIPMENT CO.............Miles City, Montana
WYOMING ELEV. & SUPPLY CO.........Worland, Wyoming

.......................... Stockton, Calif.

..... Los Angeles, Calif.

December, 1950 —WESTERN CONSTRUCTION

INDUSTRIAL
WHEELERS

FLEXIBILITY « SPEED « HIGH CAPACITY
WITH MINIMUM OPERATOR FATIGUE

“Froni-End Designed™”

FOR FRONT-END ATTACHMENTS

% Dependable performance of MM In-
dustrial Wheelers is obtained by heavy-
duty industrial design. Their outstanding
efficiency for handling all jobs is largely
the result of their flexibility in operation
with a complete selection of attachments.
Heavy-duty H-section front axle, front
wheels that are heavy cast and inset for
easy steering, and oversize tires provide
load capacities up to 10,000 lbs. with-
out overloading,.
The “shuttle gear” for fast reversing
. roller steering that makes easier
handling of any load . . . enable MM
Industrial Wheelers to handle more loads
per hour on loading and dozing jobs
with less operator fatigue,

Get Complete Tnformation

FROM YOUR NEAREST MM DEALER

MinneaPoLis-MoOLINE

MINNEAPOLIS 1, MINNESOTA

29
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MARION gave the industry a new conception
of excavating equipment in 1946 when the
MARION 111-M was introduced. Here was a
3%-4 cu. yd. machine with all of the benefits
of Diesel power PLUS all of the advantages of
electric swing. Big enough for high daily yard-
age, yet easily moved from one job to another.
Power enough to stand up to big jobs without
flinching. Heavy enough to be steady ‘on its
long, wide crawlers.

Now—the MARION 111-M is bigger and
stronger—better than ever. It is a thoroughly
field-proven machine, piling vp performance

R SRS

Machine illustrated has Diesel power with electric swing.
Also avaoilable os full Ward-leonard Electric machine.

records that are truly impressive. (Write for

copies of letters from 111-M owners.)

Regardless of whether you have seen the
MARION 111-M before, you should see it today
if a 3%2-4 cu. yd. machine has a logical place
in your operations. It's a rugged, heavy ma-
chine as a shovel or dragline with power and
strength to spare.

The 111-M is an important new tool for
heavy-duty material handling. Get the full story
from your MARION representative or write to
the factory for information.

SEE YOUR MARION DISTRIBUTOR

MARION POWER SHOVEL COMPANY ... 571 Howard Streef, San Francisco 5, Calif.
STAR MACHINERY COMPANY_...._.__.__ 1741 First Avenue, South, Seattle, Wash.
M & F EQUIPMENT COMPANY ... 2521 Isleta Highway, Albuquerque, N. M.
MARION POWER SHOVEL COMPANY... . . 2505 N. E. 33rd Avenue, Portland, Ore.
RASMUSSEN EQUIPMENT & SUPPLY €0._1960 So. Second West, Salt Lake City, Utah

BROWN-BEYIS EQUIPMENT COMPANY . 4900 Sanfa Fe Ave., Los Angeles 11, Calil.
C. H. GRANT COMPANY...... ... .....1401 Eastshore Highway, Berkeley 10, Calif
STAR MACHINERY COMPANY ... __E. 415 Sprague Avenue, Spokane 8, Wash.
STAR MACHINERY COMPANY..... ... 701 Larson Building, Yakima, Wash.
MARION POWER SHOVEL COMPANY .. .. 114 W. Adams Sireef, Phoenix, Ariz.
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PIONEERING
/n Hydraulic

POWER -

The Pioneers - those who devoted their lives to the

harnessing of one of nature’s mightiest forces -
water - contributed greatly to this nation’s prog-
ress! For 75 years, we have built turbines for high,
medium and low heads, many types of valves,
hoists and gates, pumps, trash rack rakes and
kindred hydraulic equipment. Put your problem
up to us.

S.MORCAN SMITH Co.

Yonrk. PENNA. US.A.
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YOU GET TOP PERFORMANCE
FROM BUCYRUS-ERIE DREDGES

* + -« Bucyrys.

dredgeS }
10b sjta.

Eﬂ.e ma,

) de”\ﬁ'e‘- to

Nufactyres all types
Sutput op Qny

of

At Bucyrus-Erie, the first step toward building a suc-
cessful dredge is the gathering of complete information
about your job. Such considerations as availability of
power, distance to spoil area, water conditions, type
of material to be excavated, source of fresh water for
cooling purposes —to name only a few —are care-

fully analyzed.

With the complete picture thus obtained, Bucyrus-Erie’s
“years ahead” engineering sets to work. Your dredge
is designed to deliver outstanding performance with low
operating cost year after year. Engineering experi-
ence and foresight combine to assure this goal.

Next, Bucyrus-Erie’s extensive foundries, laboratories
and shops “bring to life” the custom design. Casting,
metal-hardening, testing, machining and assembling
are done in our own shops and laboratories under the
guidance of skilled engineers and foremen schooled
in years of “know how.” Special alloy steels and
heat treating procedures, for example, receive the
continuous surveillance that guarantees best results.

When your dredge is completed, you can antici-
pate — as have Bucyrus-Erie customers for
over 65 years — long-term peak

performance.

W
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WHY

guess about
wire rope
selection?

t13]
the right
wire rope
for each job!

You get better service when you order the right rope from

The Thomsandd and ome wite fugped
e 6y MACWHYTE

A Macwhyte representative will gladly supply you with
specifications for the correct rope to use on each machine
you have. Call your Macwhyte distributor, or write direct
to Macwhyte Company for recommendations. Catalog on

/ MA CWH VTE ; request.

. COMPANY
. wkewoswa,wis. | MACWHYTE COMPANY - Portland - Seattle - San Francisco + Los Angeles
[’ : : Manufacturers of Monarch Whyte Strand PREformed, Internally Lubricated

Wire Rope, ATLAS Braided Wire Rope Slings, Aircraft Cables and Assemblies,
Monel Metal and Stainless Steel Wire Rope.

December, 1950 —WESTERN CONSTRUCTION
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Be sure to check Chapman first whenever you
need standard gate and check valves. Here you’ll
find iron valves in a complete range of sizes—
both solid wedge and double disc types—for a
complete range of working pressures from 25 to
800 lbs. for steam, water, oil or gas service.
Operation may be by hand wheel, with or
without bevel or spur gearing, floor stand,

Wl Lisc 58% — (Short face to face), |
@ Rising Stem, Low Pressure,
@l Pouble Disc Iron Gate Valve

for Standard Gate Valves

. . . For all purposes . . . For all pressures . . . In all sizes

electric motor, hydraulic or pneumatic cylinder.

If, however, you need bronze valves — we
have them. Just as we have a complete line of
steel valves. And valves of many other types such
as tilting disc, iron and steel check valves. When-
ever special valves for unusual service are re-
quired, Chapman engineers will be glad to help
you develop them.

The Chapman Valve Manufacturing Company

INDIAN ORCHARD, MASSACHUSETTS
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THAT cuotation from Iron Age, authoritative journal of
the steel industry, is confirmed by these facts:

Kaiser Steel’s Fontana plant has increased ingot pro-
duction from 553,000 tons in 1944 to an estimated
1,200,000 tons for 1950 —doubling the output of the
peak war year!

Equally important is the diversification which has
taken place in the past nine years. Kaiser Steel now
makes the following products which were not produced

Most outstanding increase in steel-
making capacity in the West (since
World War II) has been that of
the Kaiser Fontana plant ...

in the seven western states prior to World War II:
Plates, continuous weld pipe, electric weld pipe, cold
rolled strip and sheet, alloy bars, and certain sizes of
structural shapes.

Today, when more steel is vitally needed, Kaiser Steel
looks forward to further expansion.

This constant growth is another reason why the
West’s only integrated independent steel plant is bring-
ing more industry, more jobs, more wealth to the West!

Its good business to do business with

iser Steel

built to serve the West

PROMPT, DEPENDABLE DELIVERY AT COMPETITIVE PRICES - plates « continuous weld pipe * electric weld pipe = hot rolled strip » hot rolled sheet « alloy bars
carbon bars * structural shapes * cold rolled strip + cold rolled sheet « special bar sections = semi-finished steels = pig iron + coke oven by-products
For details and specifications, write: KAISER STEEL CORPORATION, LOS ANGELES, OAKLAND, SEATTLE, PORTLAND, HOUSTON, TULSA, NEW YORK
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LETS YOU PUT MORE

Now You €Can Get
Maximum Work Capacity

But you require more than engine power alone
. . . Yyou must have stability. Every action has an
equal and opposite reaction. The hook load
limit is what your machine will lift without
losing its stability. P&H excels in lower center
of gravity . .. in better weight distribution . . .
resulting in a higher ratio of lifting capacity in
relation to gross weight. Thus, stability is actu-
ally a measure of lifting capacity. P&H gives
you more of it. You can prove it for yourself.

EXCAVATORS

4490 W. National Avenue
Milwaukee 14, Wisconsin

HARNISCHFEGEF
y > __cog__gt_ BATION 0
PONER SHIVILS & CUANES - OVERKEAD CRANES r‘p_q;], HOISIS « WELOING - HOMES + DIESELS  /
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GIVES YOU MORE POWER AT THE TOOTH POINT

Stability is the major function of digging power, too. The
same stability which gives P&H greater lifting capacity also
gives you more tooth point digging power. Without useless
deadweight, you have more power available . . . faster over-
all operation . . . lower production costs.

I All welded construction of rolled alloy steels...originated by
® P&H ... more highly developed by P&H.

2 True tractor type crawlers, most efficient traction on any exca-
® vator. You can make sharp or gradual or about-face turns.

3 Low pressure hydraulic control is smoother ... more responsive
® . ..easier on both operator and machine.

4 Rapid reversing planetary chain crowd gives you faster, more
*® positive bite. Crowd chain outlasts 20 to 30 crowd cables.

ASK YOUR PaH

ALLIED EQUIPMENT CO. GLENN CARRINGTON & CO.
Fresno, California Seattle 4, Washington
BERGLUND TRACTOR & EQUIP. CO, LEE & THATRO EQUIP. CO., INC.
Napa, California Los Angeles, California
BOW LAKE EQUIPMENT CO. LOGGERS & CONTRACTORS MACHY. CO.
Seattle, Washington Portland 14, Oregen
CONNELL MOTOR TRUCK, INC. MACK TRUCK SALES
Stockton, California Reno, Nevada
FAURE TRACTOR & EQUIP. CO, OLSON MANUFACTURING CO.

El Centro, California Boise. Idaho

s Simpler design gives you an easier machine to work on...sim-
® plifies maintenance . . . reduces lay-up time ... cuts costs.

Only P&H gives you these Added Value features and af no exira cost.

DEALER

SACRAMENTO VALLEY TRACTOR CO. HARNISCHFEGER

Sacramento, California CORPORATION
SOUTHERN EQUIP. & SUPPLY CO. San Francisco, Cal.
San Diego, California 82 Beale Sireet
F. M. VILES & CO., INC. Warehouse,
Spokane 8, Washington Service Stations:
WESTERN MACHINERY CO, Seattle
Salt Lake City. Utah Los Angeles
WILLOWS MOTOR SALES CO. San Francisco

Willows, California
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ENGINEERED TYING D
EV
; ICES, ANCHORAGES and ACCESSORIES for CONCRETE CONST!
RUCTION —t
i —

fset tendencies toward uplift
d walls, this Richmond Tyscru
tandard 2-strut

Wherever it is necessary to ©
in the form, such as on battere
is the simple and efficient answer. ltisas

Tyscru with 45° Tie Down Loop at one of
is wired to @ Hairpin or Ty-
loop imbedded in the foot-
ing. Richmond’s Technical
Department will gladly dem-
onstrate the advantages ©
this device by preparing
working drawings and esti-
mates on your next job.

both ends. The loop

HOW COME ALL OF A SUDDEN
Lk THE OLD MAN TALKS

| E AN ENGINEER ABOUT,
BUILDING FORMS ?

WELL- HE'S USE

RICHMOND KNOW-E:lOW
SUCCESSFULLY SO LONG
THAT 1IT'S PART OF HIM

NOW, WE CAN DO THIS .
JOB WHILE HE PLANS
THE NEXT OPERATION.

I
8 BE SuRe
IT’S RICH
MOND!

w'H — — —
P PLANNING
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'.'-'razfors Know . . . the

 \¢ER T0 OPERATE _
SAFER TOOFE™ £

e~ from MOVING PARTS
and FALLING ROCKS

| e e g \ A , WOULD YOU like to operate a
o \ loader which required you to sit
directly between the working lift
arms? Of course not! Neither would
operators. They too know the
danger of falling boulders and
moving arms.
® SIT IN SAFETY in the LULL

SHOVELOADER . .. designed for
maximum operator safety.

OPERATORS KNOW their position on a loader is important to
their safety. On a LULL SHOVELOADER, they know they are
well clear of moving arms and falling rocks. They know they
have full freedom of movement without fear of the giant they
operate.

OPERATORS ARE CONFIDENT in the SHOVELOADER'’S safe,
versatile operation. They like its safer lifting, loading, scrap-
ing, bulldozing, digging and transporting. Accidents cost man
hours, law suits, and increase insurance rates. Get the facts about
LULL SHOVELOADER'S safety today!

THE LULL LOG LIFTING FORK, like all
other LULL attachments, has the same
LULL safety design as the SHOVE-
LOADER. Even with the high lift of the
lifting fork, the operator is well clear of

It's important that you

MAIL THIS COUPON NOW
for full details.

falling logs and moving arms. Eog stack- | NV T o == m o macce en e s e e er e ma e o 1
ing can be dangerous but not with a LULL Manufacturing Company :
LULL LOG LIFTING FORK. ! 3612 East 44th Street, Minneapolis 6, Minn. h
1 Please send illustrated literature on: |
! LULL SHOVELOADER '
- - AND ATTACHMENTS :

- :
. Manufacturing Company 1 L
3612 East 44th Street Minneapolis 6, Minn. ! 1
Designers and Builders of 1 t
The Largest Line of Allied Equipment ; BAAYCEE . oo o e e e e |
for Industrial Wheel Type Tractors V Cityeo. poye State :
S -

SHOVELOADERS ® UNIVERSAL LOADERS @ FLUID-DRIVEN SWEEPERS ® LULLDOZERS @ SHOULDER MAINTAINERS
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Liesels

More Cummins Diesels are being delivered
in new heavy-duty highway trucks using
engines of 150 h.p. and over than any other

make of engine— gasoline or Diesel !

And more 200 h.p. model NH-600

Cummins Diesels are being delivered in new

heavy-duty highway trucks than any other
engine—gasoline or Diesel ¢

CUMMINS ENGINE COMPANY, INC., COLUMBUS, INDIANA

EXPORT: CUMMINS DIESEL EXPORT CORPORATION, COLUMBUS, INDIANA, U.S.A.—CABLE: CUMDIEX

Diesel power by
CUMMINS

Lightweight High-speed Diesel Engines (50-550 hp) for:
On-highway trucks » off-highway trucks + buses « tractors
earthmovers - shovels « cranes - industrial locomotives
air compressors « logging yarders and loaders « drilling
rigs « cenirifugal pumps « generator sets and power units
work boats and pleasure craft,

December, 1950 — WESTERN CONSTRUCTION
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325-ton G-E powered gantry Star Iron and Steel crane at the Davis Dam site on
the Colorado River. The crane must operate almost continuously during installation

of five turbine generators.

Jogging a 325-ton load
1/10,000 inch at a time

<

oo

G-
turbine-generator rotors weighing over 300 tons.,

G-E powered DAVIS DAM CRANE positions
heaviest loads accurately, smoothly, safely

It's an unusually versatile crane drive that can either handle an
empty hook at twice rated speed, or jog a 325-ton load to with-
in 1/32 inch. Bureau of Reclamation's specifications for Davis
Dam outdoor powerhouse crane called for just that type of

operat on.

The General Electric drive beat the requirements for this job
by a wide margin—the full-load jogging accuracy in the lower-
ing direction was .000114 inch.

Electrified construction equipment can work for you too—can

give you the fast, safe, efficient service your job calls for. And
when you combine G-E motors and control with a G-E power
distribution system, you'll get all that electrified equipment can
offer with the extra benefits of G-E engineering assistance in ap-
plication, installation and service. Apparatus Dept, General Elecrric

Company, Schenectady 5, N. Y.
&

F 4 & P
f Y7/
v

]
ﬂ Ard 4
¢

(07

Whether you buy or build construction equipment, your G-E representative can
show you how to do a better job—at lower cost—by complete electrification,

Write him now, and he'll call on you at your convenience.

WESTERN PLANTS_OR SERVICE SHOPS: Anaheim, Denver, Los Angeles, Oakland,
Ontario, Portland, Richland, Salt Lake City, San Diego, San Francisco, San Jose,
Seattle. WESTERN SALES OFFICES: Albuquerque, Bakersfield, Burte, Denver, Eugene,
Fresno, Los Angeles, Medford, Oakland, Pasco, Phoenix, Portand, Riverside, Sacra-
mento, Salt Lake City, San Diego, San Francisco, San Jose, Seattle, Spokane,
Stockton, Tacoma.

42

GENERAL &3 ELEC |

//\ N

E hoist motors and control lift and accurately position

From hoist and trolley motors atop the bridge to master
switches inside the cab, all G-E equipment on this Star Iron
and Steel crane works smoothly to move heavy loads ac-

curately and safely.

!

\

|

.

’

BErpey Pcno;:uwc%

"

T — n = Owey Cosy

:
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Tiger Brand Wire Rape provides the muscles for the world’s largest crane.. . this 8400-ton giant at San Francisco Naval Shipyard bas lifted 630 tons

Tiger Brand Wire Rope is manufactured from raw ore to finished
product under the strict quality controls of United States Steel.
To help you get all the stamina engineered into American Tiger Brand,
the services of a Field Specialist are available without charge.
Contact your Tiger Brand distributor or write
Columbia Steel Company, Room 1422,
Russ Bldg., San Francisco 4.

AMERICAN

U-S-S TIGER BRAND Wire Rope 2¥°Gae”
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Send in your

ADVANCE RESERVATION NOW
FOR THE NEW

T i wool ’ g 5 ’
X Sore! iy pg, FA00U8 o e
Sage M- O Kjamond 0% gorias 0
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BIGGER . MORE COMPLETE
SPIRAL BOUND

ur
vioTE® ST Ul o
e

IT CONTAINS THESE
HELPFUL LISTINGS . ..

1. DISTRIBUTORS

Names, addresses and phone numbers of distributors
of construction equipment in the Western half of the
U. S., the lines they handle, names of their branches.
Listing is alphabetical by states.

2. MANUFACTURERS

Names of construction equipment manufacturers
(listed alphabetically for eatire U. S.), together
with products, locations of their Western branches,
and names of their Western distributors.

3. PRODUCTS

Alphabetical listing of products with names of
all manufacturers making each product.

Single Copies... . $5.00 Each
Two to Five Copies...$3.50 Each
SIX OR MORE COPIES_$3.00 Each

MAIL THIS COUPON TODAY!

WESTERN CONSTRUCTION
609 Mission 5t., San Francisce 5, Calif.

Compiled and Published by

]
1
'
'
t
'
"
- YES, !cnclose S for . copies of the 1951 DISTRIBUTORS
] HANDBOOK. Add 3% sales tax if ordering from a California
: address.
: e e el S e e Sl
: T S e B R 2 S

Formerly Western Construction News : Address. . . R R S i e e

i

609 Mission Street, San Francisco 5, Calif., YUkon 2-4343 ] City. N e
'
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it's easier to meet “tough” engineering specifications

« Uniform cubical aggregate .

All Traylor Jaw and Gyratory Crushers are
standard equipped with Curved Crushing
Surfaces to produce better aggregate at less
cost per ton.

Traylor Curved Crushing Surfaces SWING JAW SHAFT
apply power as a direct crushing force to
quickly nip and reduce each rock as it it ol
enters the crushing chamber. Lifting and PLATE
churning is eliminated. Consequently waste
fines, slivers and discs . . . as well as power
loss . . . are reduced to an absolute minimum.

CURVED FACES
CHECK LIFTING AC-
TION INCREASE
CRUSHING FORCE "

GREATER CAPACITY
IN succ -
ING -DING ZC
PREVENTS PACKIN
AND CHOKING

No Choking ... No Packing
Keeps Work on Schedule

With Traylor Curved Crushing Surfaces each succeeding
feed zone has greater capacity than the preceding zone.
As material is reduced it drops freely into the next stage
of reduction. Traylor Curved Crushing Surfaces insure a
steady, balanced flow of uniform, cubical aggregate
through every stage of primary and secondary stone
reduction. Write for free bulletins on the Traylor Crush-
ers you need.

TRAYLOR ENGINEERING & MANUFACTURING CO.
411 Mill St., Allentown, Pa.

West Coast Branch: 919 Chester Willlams Bldg., Los Angeles, California
Northwest Distr.: Balzer Machinery Company, 2136 South East 8th Ave.,
Portland, Oregon.




Long life and low maintenance cost of
mains laid under city streets depend
not only on effective resistance to corrosion
but on definite strength factors. The

four strength factors that pipe must have
to withstand beam stress, external

loads, traffic shocks and severe working
pressures, are listed in the box opposite.
No pipe that is deficient in any of

these strength factors should ever be
laid in paved streets of cities, towns or
villages. Cast iron water and gas mains,
laid over a century ago, are serving

in the streets of more than 30 cities in

the United States and Canada. Such
service records prove that cast iron pipe
not only resists corrosion but combines
all the strength factors of long life
with ample margins of safety.

e

- INSIST ON STRENGTH

in pipe for city streets

The ability of cast iron pipe to withstand
external loads imposed by heavy fill and un-
usual traffic loads is proved by the Ring
Compression Test. Standard 6-inch cast iron
pipe withstands a crushing weight of more
than 14,000 lbs. per foot

CRUSHING
STRENGTH

C

When cast iron pipe is subjected to beam
stress caused by soil settlement, or disturbance
of soil by other utilities, or resting on an ob-
struction, tests prove that standard 6-inch cast
iron pipe in 10-foot span sustains a load of
15.000 Ibs.

BEAM
STRENGTH

The toughness of cast iron pipe which enables
it to withstand impact and traffic shocks, as
well as the hazards in bhandling, is demon-
strated by the Impact Test. While under hydro-
static pressure and the heavy blows from «
50 pound hammer, siandard 6-inch cast iren
pipe does not crack until the hammer is
dropped 6 times on the same spot from pro-
gressively increased heights of 6 inches.

SHOCK
STRENGTH

In full length bursting tests standard 6-inch
cast iron pipe withstands more than 2500 lbs.
per square inch internal hydrostatic pressure,
which proves ample ability to resist water-
hammer or unusual working pressures.

BURSTING
STRENGTH

CAST IRON PIPE RESEARCH ASSOCIATION, THOS. F. WOLFE, MANAGING DIRECTOR, 122 S0O. MICHIGAN AVE., CHICAGO 3.

CAST IRON PIPE c:vroeies

46

WESTERN CONSTRUCTION —December, 1950




Matches The Job All 4 Ways

]. KEEPS DOWN CARBON —shell

Clavus Oil not only forms a minimum
of carbon but that minimum is also soft
...harmless. Valves stay clean and free
working.

2 KEEPS DOWN GUMS — because
® this oil has all the unstable compounds
removed.

ON THE JOB...HOT OR COLD—

® always ready to flow. No “dry starts” even
in cold weather.

NON'FOAM ING—- soap-like compounds

® that cause foaming are taken
out of Shell Clavus Qil by a
special clay filtering process. /¥ |
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Need a new Shovel ?
Crane? Dragline?

Pull Shovel?
IT WILL PAY YOU TO CONSIDER

LIMA
Hercs why

LIMA MACHINES are designed and built for hard usage.

All components are engineered for long-life, trouble-free
service, maximum production and operator convenience.

LIMA FEATURES—Anti-friction bearings at all virtal
bearing points, independent boom hoist, extra sturdy,
heavy crawler base and rotating base, rugged, large
diameter clutches and brakes, maximum weight behind
center of rotation, LIMA Precision Air Control on all
except the 34 yard size—these are a few of the features
contributing to outstanding, continuous performance.

THE LIMA LINE-includes a complete range of shovels
from 34 to 6 yards, cranes to 110 tons, draglines, variable.
Crawler, truck and wheel-mounted types are available.
Most types are quickly and easily converted from shovel
to crane or dragline, and vice versa.

LIMA SERVICE is based on our sincere policy of being
as interested in the continuous satisfactory service of LIMA
machines as you are. Qur regional offices and many dis-
tributors stock LIMA parts. Orders for maintenance parts
get first priority at the factory.

LIMA REPRESENTATIVES are seasoned shovel men,
qualified to help you select exactly the right equipment
for your needs. A letter or 'phone call will put them to
work on your problem.

LIMA EQUIPMENT SOLD AND SERVICED BY : Our Seattle Office: 1032 First Ave. So.,
Seattle 4, Wash, Our San Francisco Office: 1232 Hearst Bldg., San Francisco 3, Calif

SALES AGENTS: Acme Iron Works, Culebra Ave. at Expres V. n_Antonio, Tex. ;
Cascade Industrial Supply, 515 Market St., Klamath Falls, Ore cuntru: ors’ Equlnmam &
Supply Co., P. 0. Box 456, Albuguerque, N. M.; Feonaughty Machin 2

mont. St., Portland 14, Ore.; Feenaughty Machinery Co., 600 Front HL

Eeulament Co., Ine.,

pany, 1232 ]hnrsi Bl Hun Francisco 8, Callf. ; Jameson Engineering Sales,

Horton Bldg., SBeattle, : McCoy Co., 3201 Brighton Blvd., Denver 5, Colo
Machinery Co., Ine., Trrm Ave,, Spokane 2, Wash, ; Smith Booth Ulhur Co.. 2001
Santa Fe Ave., Las Angeles 54, Calif.; Tulsa Equipment Co., Inc.,

418 East 2nd 8t., Tulsa 3, Oklahoma,

Lima Shovel and Crane Division

LIMA, OHIO
____OTHE.& DIVISIONS: Lima Locomotive Works Division; Niles Tool Works Co.; Hooven, Owens, Rentschler Co.
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6% YARD TRUCKMIXER
8% YARD AGITATOR

e

Announces New Smith-Mobile 6~ Yard
Truck Mixer — 8% Yard Agitator

You'll like this new “King" size Smith-Mobile. It's BIG in capacity and
BIG in value...backed by SMITH, the acknowledged leader in the
industry for more than 50 years.

The new 6%2 yard machine enables you to deliver more yards of con-
crete per man hour and per truck hour. It is designed to load, mix and
discharge, at record speed, even dry or low slump batches. Handles
critical concrete to the satisfaction of engineers, contractors and oper-
ators, no matter how rigid the specifications. Low weight. Built of the
toughest, wear-resistant materials, Conforms to NERMCA standards.

Some of the country's biggest operators have already ordered a large
number of these 62 yard machines for use in New York, Boston,
Los Angeles, Chicago and other cities.

- - Wherever operating conditions make bigger loads possible, this 6%
A WINNING COMBINATION — Smith Tilting — 8% yard job will save you a lot of dollars, Available in both stand-

Mixers for pre-mixing or pre-shrinking con- ard models and the now famous LOADLIMIT models. Get the facts.
crete and Smith-Mobile Agitators for delivering Write for catalog

the concrete to the job,
2871 N. 32nd Street, Milwaukee 45, Wis., U.5. A,

SMITHUUMOBILE

:tMlxers and Truck- Mixers Look to SMITHB

THE T. L. SMITH COMPANY

For BIGGER and BETTER Concrete

A 5846-1P
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Equipment like this now pays for

e W

MOBILAIR COMPRESSORS
—the quality line of Portable
Air Compressors. Sizes up to
500 cfm. Gasoline or
Diesel engine drive.
The pioneer of
two-stage, air cooled
portables.

ROCK DRILLS —acompleteline
of Jackhamers, Wagon Drills, Drift-
ers. The right type and size for
every rock job. Used with CARSET
Jackbits they are to-day’s outstand-
ing team for speed and economy.

PAVING BREAKERS —put the
new PB-6 and PB-8 Breakers on
your next job. See how they set new
records on performance. The men
like them.

SUMP PUMPS —real time sav-
ers for pumping out sumps, trenches,
manholes, caissons, etc. Can be car-
ried by one man. For pumping heads
up to 160 ft.

Inger.s'oll-Rand

11 BROADWAY, NEW YORK 4, N. Y.
466-14

50

itself faster than ever b

>

efore

—

Never before did an investment in I-R
Air Power Equipment do so much for so
many...so fast. With labor costs at an
all-time high you can now “write-off”
your investment in a much shorter period.
...In fact, Air Tool Equipment which, a
few years ago saved enough to pay for
itself in 30 days now pays for itself in 18
days, under today’s conditions on the
same operations.

Auvail yourself of the I-R Contractor’s
Combination—machines built, sold and
serviced by men who know rock excava-
tion and construction problems...men
with application know how.

ONTRACTORS’
d
OMBINATION_

® MOBIL-AIR COMPRESSORS

® STATIONARY COMPRESSORS
® JACKHAMERS ® JACKBIT GRINDERS
® WAGON DRILLS ® BACKFILL TAMPERS
® PAVING BREAKERS ® CLAY DIGGERS
® JACKBITS ® SUMP PUMPS
® DRILL SHARPENERS ® UTILITY HOISTS
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The flexibility and wide range of Unit WC-26, shown
here, enable you to do all usual welding and cutting
operations, either in production or maintenance work.
For special jobs such as hard-facing, multi-flame heat-

o 4 3 : A Welding and Cutting Equipment
ing, deseaming, brazing, descaling, you simply add Since 1910

suitable tip, nozzle or attachment.

Hard-facing alloys. Regulators for all
Keep your investment in ClppClI’CJfUS low by starﬁng gases. Machine and hand torches for weld-

- ' - - ing, preheating, cutting, flame hardening
wu?thIgTOR s basic unifs . . . expand them as your ol choncalac: Thoori s seitliiy s
need arises.

chines. Blasting nozzles. Cylinder mani-

. . folds. Cylinder trucks. Emergency pack-type
VICTOR apparatus is designed for faultless, eco- MR (e A

nomical operction. See your VICTOR distributor for free descriptive literature,
free demonstration TODAY.

VicIoR EQUIPMENI COMPANY

B44 Folsom Street 3821 Santa Fe Avenue 1312 W. Lake Street
SAN FRANCISCO 7, CALIFORNIA LOS ANGELES 11, CALIFORNIA CHICAGO 7, ILLINOIS

There's a Branch or Distributor to serve you in Portland, Spokane, Seattle, Salt Lake City, Casper, Great Falls,
Anchorage, Boise, Denver, Tucson, Phoenix, Albuquerque, Oakland, San Diego, Fresno, Ventura, Sacramento.
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HOW EFFICIENT BLASTING SPEEDS RAILROAD IMPROVEMENTS

Du Pont explosives give better fragmentation
... greater economy on 6 million yard excavation

This open cut, 4,000 ft. long, 220 ft. maxi-
mum depth and 600 ft. wide at the top, is
typical of Pennsylvania Railroad excavations
to eliminate tunnels between Bowerston and
Broadacres, Ohio, on its Panhandle Division.

Truck-mounted augers drill 6 in. holes
varying in depth from 20 to 35 ft. at the cen-
ter of the cut. Rock ranges from soft shale
through sandy shale to a firm sandstone.

Holes at the center of the cut are loaded
with Du Pont “Red Cross Extra” 409,—
widely used in blasting operations of this
type. It is dependable . .
water resistance.

. has considerable

fy

: 55 , : gl s
Pont “Red Cross Extra”

Results of plan have been reduced back
break, decreased vibration and better frag-
mentation. Rock is well broken all along
the cut, permiting faster, more economical
removal.

Wagon drills are used for 214 and 3 in. diam- Du
eter holes on slopes of the cut. Crews space
holes on a 6 x 8 ft. pattern, drilling holes to

depths varying up to 18 fr.

50%
“Gelex” No. 2 are loaded into wagon drill
holes. And Du Pont “MS"” Delay Electric
Blasting Caps are used in the primers.

and

JOBS LIKE THIS confirm the efficiency, economy and dependability of
Du Pont explosives and blasting accessories. Ask any Du Pont Explosives
representative for complete information about these or any other Du Pont
Explosives products. He'll be glad to help you with any blasting problem
you have. E. 1. du Pont de Nemours & Co. (Inc.), Explosives Department,
Wilmington 98, Delaware.

CONTRACTORS FOR THE JOB...
Hunkin-Conkey Construction Co., Cleveland, Dhio.
Latrobe Construction Co., Latrobe, Pa,

Rochez Bros. and M & S Construction Co..
E. Pittsburgh, Pa.

DU PONT EXPLOSIVES

Blasting Supplies and Accessories

REG. u, 5. PAT. OFF.

BETTER THINGS FOR BETTER LIVING .., THROUGH CHEMISTRY
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Painted for U, S. Pipe & Foundry Co. by Paul Laune

There’s a solid satisfaction in specifying cast iron pipe. You
know that your choice coincides with the judgment of leaders

of your profession the world over. And when the line is backfilled,
you are confident that it will serve
throughout a long life at a low annual main-
tenance cost. This has been true of cast
iron pipe for centuries; yet in the fifty-one
years since our Company was founded,
notable advances in manufacturing methods
and controls have been made,

resulting in a finer, more uniform pipe.

United States Pipe and Foundry Company,
General Offices: Burlington, N. J. Plants and

Sales Offices Throughout U. S. A.
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Hawaiian Bulk Sugar Storage Plant
Uses Welded Steel Tanks

Each year about 450,000 tons of raw sugar—nearly half
the total Hawaiian output—are shipped from the islands to
the refineries in bulk, rather than in 100-1b. bags.

To store the raw sugar produced on the island of Hawaii,
the Matson Navigation Co. recently installed the tanks shown
above at Hilo. Each tank is 80 ft. in diameter by 76 ft. high
and stores 10,000 tons of sugar. The sugar is transported
from the plantation by trucks, weighed in the scale house
at the left and then carried to the top of the tanks by the
inclined conveyor.

Storage facilities are essential at Hilo in order to build up
sufficient tonnage for steamer arrivals. Horton welded steel

tanks offer two added advantages for this type of service. The illustration at the top of the page shows
First, welded joints have a high efficiency—they are strong four Horton welded steel tanks for storing raw

as the metal itself. Second, these tanks are easy to maintain sugar at Hilo, Hawaii.

bhecause their surfaces are SMOOTH —there are no lup The view directly above shows one tank nearly

full of bulk raw sugar and the crane and clam-

joints or rough "‘h-r-"-'-‘ to collect paint-deteriorating dirt and shell used to discharge the sugar. The clamshell
water. picks up the sugar and drops it down the see-

These sugar storage tanks are an example of the steel plate tional discharge pipe shown in the center of the
t tank., Conveyors then carry the sugar to the docks.

structures we build. Write our nearest office for a quotation The discharge tube is removed section by section
when vou need storage tanks or other steel structures. as the level of the sugar in the tank becomes lower.

CHICAGO BRIDGE &« IRON COMPANY

Atlante 3................ ...2183 Healey Bullding Detroit 26... Lafayette Building Philadelphio 1.........1700 Wainut Street Building
Birmingham 1............1598 North Fiftieth Street Houston 2... .National Standard Bullding Salt Lake City 4........555 West 17th South Street
Beston 10 ..201 Devonshire Street Havena......... ...402 Abrev Building San Francisco 4. ..1569—200 Bush Street
Chicage 4... —.McCormick Building Los Ang-lnn 1544 Generol Petroleum Building Seattle 1. 1355 Henry Building
Cleveland 15. ...Guildhall Building New York é.. cerrnsernrenee 165 Broadway Building o T SRS SRR ...Hunt Building
Pionts in BIRMINGHAM, CHICAGO, SALT LAKE CITY, and GREENVILLE, PA. In Canada—HORTON STEEL WORKS, LIMITED, FORT ERIE, ONT.
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Contracting Is a Business

THE YOUNG and ambitious contractor is usually long
on field ability and short on cost information. He is well
experienced in the output to be expected from his equip-
ment and his crews, under various conditions, but prob-
ably would have a hard time answering questions on his
costs per unit of time or machine. In other words, he
knows more about construction than he knows about busi-
ness. To advance successfully into larger opportunities,
the ambitious contractor must become a businessman,

To draw a parallel, a small manufacturer doing a gross
annual husiness equal to that of a contractor will know
the costs in each step of his operations, and the balance
to be maintained in the use ol machines for achieving
minimum costs. This manufacturer will grow as he de-
velops sharper cost figures. T'he contractor is no different,
and the faster he gets away [rom thinking in terms of
“yards-per-hour” and starts to think about “cost-per-yard-
per-machine” the quicker will his operations graduate
from gambling to business.

Since many young contractors come up the ladder of
directing ficld operations, it is only natural that they
measure the results of the day’s work in units of volume,
rather than dollars. It may never occur to them that a
different scheduling of equipment might cut down the
output, but increase the profit.

A simple example could relate to the efficiency of a
shovel loading trucks. Mr. Average Contractor will say that
any good superintendent could tell by observation what
this set-up should be. But will it cost more to have some
waiting time on the shovel than to add another truck,
and how much? Mr. Smart Contractor will know the exact
answer, and his profit, as well as his bid on the next job
will reflect this information to his advantage. This type of
simple cost analysis problem is solved in clear and easy
steps on another page in this issue. The method will open
the way to meeting more serious problems.

But, Mr. Average Contractor will contend that unfore-
seen factors will rule out any exact solution—"It’s O.K.
as to theory, but no good in the field.” However, Mr.
Smart Contractor will admit this and use the paper work
as a starting solution to be modified and adjusted as re-
quired.

Finally, Mr. Average Contractor will insist that the cost
of analyzing field problems on paper is more than the
value of the result—especially since he is so expert in these
problems. Mr. Smart Contractor knows that his growth
and expansion will depend on the time he spends studying
costs. With all its elements of uncertainty, its intangibles
of men, weather and the whims of the “resident,” and
just plain breaks-of-the-game, a contracting enterprise is
still @ business and will grow as business methods are
applied.
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Compromise for the Columbia Compact

A CHANCE to forestall the establishing of a Valley Au-
thority over the states of the Columbia River Basin is in
the making. The existing commission which was set up
to represent the five states, has appointed a legal commit-
tee to dralt an interstate compact for river development
and utilization. In spite of all the conflict of interests
among these states, the advantages to be realized make any
effort toward a successful compact seem small.

The physical plans for developing the Columbia for
beneficial use are not of pressing concern at this point.
In addition to the construction projects already completed
and in progress there are plans in the blueprint stage
which could be the basis for another stage of development.
Further, engineering talent continues to study the ulti-
mate possibilities for useful control.

Today’s problem concerns reaching an agreement on
the interests and needs of the several states, to the end
that a unified front can be presented against the threat
of an Authority. If the states of the basin wish to control
and direct the utilization of this great resource, then the
initial step of framing a compact must be vigorous and
prompt. It is now a matter of water development phil-
osophy and not engineering. There is precedent for reach-
ing an interestate agreement, and it is not necessary to
squabble over an inadequate supply as it was among the
Colorado Basin states. With an earnest desire to allocate
an adequate resource, the framework of an agreement
should not be impossible.

All elements of the construction industry should use
their influence in promoting an mnm])hucni willingness
to compromise, to the end that the compact can be con-
summated.

A Bridge Worth Watching

NEVER RELUCTANT to adopt new engineering ideas,
the bridge department of the California Division of High-
ways is making a field-size study of a prestressed concrete
bridge. This European (le\elopmun which is being tried
in Philadelphia for the first time in America, may or may
not be adaptable to the bridge problems of the West. At
the present stage the field operations that are dictated by
prestressed design tend to require additional man-hours
on the job, which may over-balance the savings in mate-
rials. Western engineers are accustomed to consider rein-
forced concrete as a material to be used without too serious
concern over vardage. Generous supplies of aggregates in
the West and contractors with adequate equipment tend
to keep the unit cost of the concrete low. At least this
approach is quite different from the European regard for
concrete as an engineering material. On the other hand,
possibly Western engineers, teamed with Western con-
struction talent, will develop field methods which will
make it possible to utilize some of the peculiar advantages
of prestressed concrete. At least Western bridge engineers,
and all others interested in designing with reinforced con-
crete will watch with interest this full-scale field test.
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For What Ails
GRADER Your Roads

poW‘Ek

Blading in reverse is easy, thanks to All-Wheel Drive provides ample power Riding the bank to reach extra high
All-Wheel Steer, for heavy ditch cuts. with the 13-foot blade.

The Loader Attachment solves the ditch The Roller Attachment has many construction “Controlled Traction,” an exclusive feature,
and shoulder cleaning problem. and reconstruction uses. moves more material, farther and faster.

B EST' because All-Wheel Drive makes every pound of weight a powered pound, harnessed to
a driving wheel. For maximum traction— primary element in Power Grader efficiency—
there is no substitute for All-W heel Drive.

B EST’ because All-Wheel Steer directs and controls this tremendous traction to maximum ad-
vantage, provides superb earth-moving ability, and mastery of all types of work.

BEST’ because of the additional values offered by specialized attachments — many exclusively
Austin-Western — which greatly increase the usefulness and profit-making ability of the
grader.

AUSTIN-WESTERN COMPANY, AURORA, ILLINOIS, U.S.A.
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Foundations to Record Depth
For a Unique Bridge in Idaho

Four-leg fowers consisting of steel-and-concrete

columns developed by the Bureau of Public Roads

to reach rock at maximum depth of 325 ft. below
grade—Contractor uses pontoon barges

RI,"_.\(,'HIN(} down a maxi-
mum of 325 ft. below profile grade a
unique foundation has been completed
for the Blue Creek Bay Bridge, being
built by the U. S. Bureau of Public
Roads. The project is located across an
arm of Lake Coeur d’Alene on Idaho
Forest Highway Route 7 and on U. S.
Highway 10 just east of Spokane, Of ex-
ceptional interest to bridge engineers is
the design of the substructure, provid-
ing steel and concrete columns extend-
ing through a maximum mud depth of
about 215 ft.,, and contractors will be
interested in the construction methods
used for placing these columns and the
tower system of bracing. The contract is
heing carried out by Paul Jarwvis, Inc.,
of .“';L'.'llﬂr. on a bid of 'T'u\'?]]"\;
lLocation problems at the site of this
1,300-ft. crossing and the studies which
reviewed comparative designs were de-
scribed in Western Construction, April
1950, pg. 96. The present article reviews
the methods and procedures developed
by the contractor in constructing the
substructure, The field problems can
hest he appreciated by a brief review of
the three key features: (1) structural
steel towers, (2) steel casings extending
to, and into foundation rock, and (3)
steel cores {]Iill.‘\'kl.

Towers—Key to the design was the
requirement that the long columns have
lateral support through about 80 ft. of
water. The solution provided that the
four piles in each of the seven piers
be placed in, and stiffened by the 24-in.
cylindrical corner posts of 30-ft. square
towers. These towers acted as templates
for placing the 18-in. casings and piles.
The two end towers (Nos. 1 and 7) were
designed to extend to rock, and the inter-
vening five reach about 20 ft. into mud
bottom. The four corner cylinders are
braced in a conventional manner in 30-
ft. vertical panels (see drawing).

Casings—Inside each corner cylinder
an 18-in. steel casing was to be inserted
and driven to rock. It was then to be
drilled at least 5 ft. into rock to form a
socket for the pile. These casings were
to extend up inside the cylinders a dis-
tance of 20 ft. and there be cut off. The
annular space was to be filled with grout.
Purpose of the casings was to insure
direction and seating of the piles.

Cores—[Finally, inside the cylinders
and the casings the column cores (10-in.
BP 57-1b. steel bearing piles) were to be
threaded and seated in the rock sockets.
The last step required the cleaning out

RIGHT—Design features of the foundation towers indicating braced section through water and
concrete-encased steel piles reaching to sockets drilled into rock.

BELOW—Shore towers were built from pile falsework, which supported four beams with 15-ton
hand winches used to lower fabricated sections of towers as they were assembled.
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of the casing and cylinder, and filling
with tremie concrete.
Estimated quantities involved were:
Structural steel in towers....820,000 1b.
Casings (18-1n.) )
left in place... 3,200 ft.
..370,000 1b.

1,180 cu. yd.

Cores (steel piling).....
Concrete filling
Falsework

At the four end towers (Nos. 1, 2, 6
and 7) the contractor used steel piles to
support the working platform, and to
hold and lower the tower as it was as-
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sembled. Sixteen piles were driven, made
up of an inner group of eight (10-in.
BP 57-1b.) and an outer group of eight
(10-in. BP 42-1b.). Across the tops of
these piles were placed four beams (30-
in. WF 108-1b.) carrying four 15-ton
hand winches. This supporting system
was well braced with all-welded connec-
tions.

For the three central locations the
contractor used floating falsework. Two
pontoon barges, each 20 x 60 ft., were
tied together with steel trusses, at the
proper spacing. On these barges were
set the top frames, cross-heams and
hoists from the fixed falsework. Thus

TOWER 6 being erected from pile falsework, showing the winches used
to support and lower the 30-ft. square sections as they were assembled.

5
% ﬁ FMud Line
> o T T
TOWER NO.1 ; Zil -
3
TOWER Noz\'g.R

Approx Rock Line—2

—_— [ £ BRETRIT 5 6]

I~ \’**‘hmgﬂ,@—r«/'

TOWER NO.3 | TOWER 0.3
TOWER NO.4
ELEVATION

equipped, and anchored at the location,
the barges were ready to support and
lower the towers.

Anchors consisted of l-cu. yd. con-
crete cubes, each provided with twenty
114-in. bars extending out from the con-
crete face 12 in. Lines were adjustable
and the barges were spotted by instru-
ment and held to within the 3-in. tol-
erance. Wind forces did not develop any
problems with this anchorage system.

Steel for the towers was shop-fabri-
cated, delivered to Coeur d’Alene, Idaho,
by rail, and from there to the site by
barge. The tower sections were not as-
sembled in the shop during fabrication

-;
f TOWER NO.6
ELEV 1800

|
I
r,__ | LS I A

ELEV. 1800

and because of the tubular corner col-
umns there was some concern over the
field assembly, but the sections went to-
gether without difficulty and the posi-
tioning of the gusset plates on the cylin-
ders was accurate.

Working from pile falsework or from
barges the 30-ft. depth panels of the
tower were placed in position and held
by four hand winches. After the con-
necting members and bracing were
placed, the section was lowered by the
hand winches to a position where the
next 30-ft. panel could be assembled.
This process was repeated to include
three of the tower sections. The con-

THREADING down through the 24-in. corner cylinders are the 18-in.
casings which will be driven through mud and into sockets in the rock.
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TOP—Seven towers completed and ready for
871/5-ft. sections of deck. The four central towers
were constructed entirely from floating equipment
anchored and held on line within 3-in. tolerance.

LEFT—Foundation rock, covered with 230-ft. max-
imum depth of mud, shown in section through the
site, dictated unusual design for the towers.

tractor elected to omit the top tower
section until after the casings had been
placed. The complete tower as sus-
pended from the falsework or barges
weighed approximately 60 tons.

Specifications provided for a 3-in.
tolerance in both directions for the
positioning of the towers. On those
towers built from pile falsework the
exact position was fixed by means of
set screws adjusted from the falsework.
For the towers set from barges the posi-
tion was checked constantly by instru-
ment. The results have been gratifying
and indicate that the 3-in. tolerance was
not exceeded in the longitudinal direc-
tion and the lateral alignment was with-
in 115 in,

Towers were put together with high
tensile strength field bolts. These field
connections were tightened with an 1im-
pact wrench until the tension in the bolt
was slightly less than the yield point of
the steel. Time required for the erection
of the end towers from falsework was
about one week for each.

According to plans all towers except
those at the two ends were to be lowered
about 20 ft. into the mud bottom. How-
ever, field work indicated that the mud
provided enough support, particularly

JACKING tower down the required 20 . into
mud against resistance of the deep casings.

under the horizontal steel bracing, to
hold the towers above this penetration.
As a result, the contractor resorted to
jetting to secure the 20-ft. depth into
mud. This was done by welding 2V4-in.
perforated pipes on the underside of all
bottom struts and jetting with fire
pumps.

With the towers in position, they were
ready for the next operation of inserting
and lowering the 18-in. casing which
extended through the deep mud and into
foundation rock.

Placing casing

Casing of 18-in. diameter and 34-in.
steel thickness was assembled by weld-
ing 20- or 40-ft. lengths and lowering
into position through the corner cylin-
ders. The casings were centered in the
cylinders by means of guides. Normally
the casings sunk about 25 ft. into mud
under their own weight and were then
driven through intervening layers to
rock line.

After the casings reached rock a
churn drill was used to drill the required
socket for the core (pile). The churn
drill with a 13-ft. length of stem weighed
about 3,500 1b. and was operated with a
24-in. stroke. The drilled holes averaged
30 ft. deep into rock. As the drilling pro-
gressed the casings were driven from 3
to 10 ft. into rock. Drilling was then
continued an extra 20 ft. below the bot-
tom of the casing to help bond the con-
crete between the lower end of the pile
and the rock. Drilling was continued
until hardness indicated that solid rock

SLUICING out the casing for a tower leg to
clean out mud before filling with concrete.

had been reached and that the casing
had sealed off all seams.

Drill holes were then cleaned out. The
operation included both flushing and
baling. Flushing did not prove too suc-
cessful because of the pressure built up
in the casing and the tendency to stir
up mud above the rock.

Cutting off the casing

After cleaning was completed, the
next step was to cut off the casing 20 ft.
above the bottom of the surrounding
corner cylinder. This provided the 20-ft.
lap and an annular ring which was to be
filled with grout. The contractor de-
veloped an interesting device for cutting
off the casing at a depth of about 80 ft.
below the water line on the deep towers.
This device provided four horizontal
cutting wheels turned by a 6-in. drill
pipe which was turned by hand on the
working platform. First attempts to cut
the casing were not too successful be-
cause it had become slightly out-of-
round during driving and the cutters did
not hit the entire wall. This difficulty
was overcome by a tapered swedge
which forced the pipe into true cylin-
drical form, permitting the cutters to
work around the entire periphery. After
this addition the cutting device proved
most successful and required only about
one hour for each operation.

According to the original design plans,
the sequence was to include: (1) lower-
ing the towers into position, and to re-
quired depth, followed by (2) inserting
and driving the casings. However, the

GROUTING the annular space between the
cylinder and casing by tremie using 2-in. pipe.
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THIS LOCATION was studied for a suspension span, o pontoon bridge and a rockfill causeway,
any one of which would have cost almost $2,000,000 as compared to the bid price of §871,155

for the unique design finally developed.

contractor elected to assemble the three,
30-ft. panels of the deep towers, and
then hold them suspended by the
winches, while the casings were in-
serted, welded to required length, and
driven. Then, the towers were com-
pleted, lowered, and jetted to position,
using the casings as a guide. This pro-
cedure proved acceptable and in the
interest of speed and economy.

Steel core, or bearing pile

With the casing in place and cut, the
steel bearing pile member was then as-
sembled by splicing 60-ft. lengths of
10-in., 57-1b. section and lowering to
final bearing at the bottom of the rock
socket. The sections were butt-welded
and splice plates were also welded on
the flanges. These steel cores were
centered in the columns by means of
guide lugs welded on the piles at 20-ft.
spacing.

With the four steel cores in place for
the tower, the remaining operations re-
lated to placing grout in the annular
space between the cylinder and the cas-
ing and then filling the entire cylinder
from the bottom of the footing to the
water surface. Grout was placed in the
annular space by the tremie method,
using a 2-in. pipe. This pipe was charged
without difficulty, using a wooden plug
forced down through the pipe by the
grout. Only about 124 hr. were required
for setting up the tremie pipe and plac-
ing the material. The surface of the
grout was kept about 2 ft. below the top
of the 18-in. casing to avoid overflow
which would drop to the bottom of the
colummn.

The next and last step was to fill the
entire cylinder and casing down to its
final depth. This provided definite prob-
lems since it included placing concrete
by tremie method to depths up to al-
most 350 ft. By comparison, concrete
placed under water at the Tacoma Nar-
rows Bridge and the San Francisco-
Oakland Bay Bridge was only about 220
ft. The preliminary operation consisted
of cleaning of all silt from the socket and
soundings were made to determine that
solid rock was exposed. Concrete was
more correctly a grout of 1:3 mix using
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34-in. maximum aggregate and an 8-in.
slump.

For the first piers, concrete was placed
through a 3-in. pipe which was provided
with an air-operated valve at the lower
end to control discharge. As lowered,
the tremie pipe filled with water and the
pipe was charged by forcing a wooden
plug down under pressure of the con-
crete. Conecrete was deposited in the
pipe from a hopper and at all times a
head of not less than 30 ft. was kept on
the valve at the bottom. About 20 min.
was required to remove each 20-ft.
length of pipe as pouring advanced.
Time required for placing concrete in
one of the columns which was 190 ft.
long was 5 hr,

For placing concrete in the columns
at towers 3, 4 and 5 the 3-in. tremie was
replaced with a 4-in. pipe to avoid plug-
ging of the tremie pipe and the hottom
valve. The open 4-in. tremie, using a
wooden plug with a canvas attached to
form a pocket for the concrete, proved
very satisfactory. Use of the 4-in. tremie
also speeded the concrete operation by
about 50%.

Construction plant

The contractor’s plant was located on
the east shore of the bay. Equipment in-
cluded a 2-yd. mixer and necessary
batching plant, with a crawler crane to
handle aggregate. Mixed concrete was
dumped into hoppers and moved by
barge to place of pour where it was
handled by barge-mounted crane.

Steel was moved from shore to towers
on pontoon barges and there erected by
a 20-ton floating crane equipped with a
75-ft. boom.

Practically the entire barge fleet was
built up with 5 x 7 x 3-ft. pontoons.
These were assembled to provide various
sizes of barges for the floating plant.
The false work barges were 20 x 60 ft.,
made up of 10 x 20 x 6V4-ft. pontoons
used in the erection of the three deep
towers. The largest barge for the float-
ing equipment was 36 x 70 ft.

Physical construction of the bridge
was commenced on March 15 when the
ice went out. The seven towers were
complete about October 15 and steel

erection was finished about November
15. About one-third of the floor slab was
poured by November 10, and unless
weather is bad, the contractor will com-
plete the work, except for painting, this
fall.

Organization

Operations of the contractor have
been carried out under the personal di-
rection of Paul Jarvis and Paul Jarvis,
Jr. Steel for the towers and the casings
was provided and fabricated by Con-
solidated Western Steel Corp.

The project is being carried forward
under the direction of the Bureau of
Public Roads by L. M. Huggins, district
engineer for Idaho, and W. H. Lynch,
division engineer at Portland, Ore. The
tyvpe of bridge was conceived and recom-
mended by R. B. McMinn, bridge engi-
neer in the Portland office. The design
was prepared in the Western Headquar-
ters at San Francisco under the direc-
tion of H. R. Angwin, principal bridge
engineer. Charles E. Andrew of Tacoma,
Wash., served as consultant, and John
Zoss is resident engineer.

Power Plant on the Line
At Anderson Ranch Dam

THE PACIFIC Northwest's newest
hydroelectric power plant, situated at
Anderson Ranch Dam in southern
Idaho, was placed in production on No-
vember 20, with the Bureau of Reclama-
tion putting the first of three 13,500-kw.
generators on the line. In addition to
producing power, Anderson Ranch Dam
1s providing supplemental water for 255,
000 acres in the Boise Federal Reclama-
tion project, which heretofore have suf-
fered periodical shortages. It will also
aid in the control of floods in the Boise
Valley. The second of Anderson Ranch
Dam’s three generators is scheduled to
go into operation mext year. At some
future date, the third unit may be added.

The power plant will be operated by
the Bureau of Reclamation in coordina-
tion with existing Bureau plants on the
Boise and Minidoka Projects to obtain
a greater output of firm power. The
combined system will provide energy
for pumping on the Boise, Owyhee and
Mimdoka Projects, serve a Rural Elec-
trification Administration cooperative
at Fairfield, and provide additional
power for the Raft River REA at Malta,
Idaho. A small amount of peaking power
and the surplus energy will be sold to the
Idaho Power Co.

Anderson Ranch Dam is the highest
earth-fill dam in the world. The crest is
456 ft. above bedrock. The structure is
2,650 ft. wide at the base, 1,350 ft..long
at the crest, and contains 9,653,300 cu.
yd. of earth and rock. Its reservoir has
a storage capacity of 493,200 acre-fect.

Construction of the new dam was
begun in August 1941. Due to wartime
conditions, including stop-orders, diver-
sion of critical materials to war indus-
tries, labor shortages and other reasons,
the embankment was not finished until
1949, The power plant, spillway and out-
let works are being completed this fall,
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Problems at Belvedere, Calif., Show That —
Small-town Sewerage Can Be Complex

Providing new disposal facilities for a municipal-
ity of 700 population requires ingenuity of both
engineer and constructors — System designed to
take best advantage of city’s tidal water frontage

PL'HI.ILT WORKS in small
municipalities may not be as spectacular
as those undertaken by metroplitan
areas or by the federal government. But,
in their small way, they can be complex
and present problems which demand as
great ingenuity and resourcefulness on
the part of the engineer and construc-
tion organization. This is illustrated by
the municipal sewage system recently
constructed for the City of Belvedere in
Marin County, Calif.

Belvedere 1s an il‘iL‘l)'I'lHl'l'.".Il'l] L‘il_\‘ of
the 6th class with a population of about
700, Tt is located 6 mi. north of San
Francisco and has tidal water frontage
on Richardson Bay, San Francisco Bay,
Belvedere Cove, and Raccoon Strait. It
includes Belvedere Island and the west
portion of Corinthian Island, both of
which slope steeply to narrow, rocky
beaches submerged at high tide. Sand
spits connect the islands and extend to
the mainland so as to enclose a con-
trolled tidal lagoon. A large tract of
marsh land in the lagoon area was re-
cently reclaimed and subdivided with
prospect of rapid growth in population.

Belvedere has long been a select sub-
urban community with no industries or
public resorts, It is popular as an aquatic
recreational area and is a center of
vachting activity in San Francisco Bay.
Many of the existing residential lots of
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By CHARLES H. LEE

Consulting Engineer

San Francisco, Calif.

the city and most of the newly subdi-
vided lots have water frontage, making
it desirable that the shores and adjacent
waters be attractive in appearance and
free from bacterial pollution.

At the outset it was recognized that
there are few cities in the world which
have natural advantages for sewage dis-
posal equal to that of the City of Belve-
dere. The southern tip of Belvedere
[sland drops off steeply into 180 ft. of
water and is washed by a continuous
tidal stream amounting to 700,000 cubic
feet per second on the flood tide and
800,000 cfs. on the ebb, flowing with a
maximum velocity of 3 to 4 ft. per sec.
The total amount of dissolved oxygen
contained in the tidal stream passing the
point of the island during a cycle is at
least 7,600 tons. With adequate diffusion
this is sufficient to oxidize and render
innocuous the sewage from a population
of 50,000,000,

With this background of diverse to-
pography, tide-washed perimeter, shal-
low ground-water, exacting sanitary re-
quirements, and low property values, the
engineer was called upon to design a
complete sewer system a(lequnu- to
serve the ultimate population, but so
separated into units that the city could
proceed to final plans and construction
of either the whole system or a part
thereof as necessity arose and finances
permitted.

The older portion of the community
was sewered prior to 1900, but facilities

PICTURED AT TOP OF PAGE—

BEACH OUTFALL sewer on Belvedere Island
showing B8-in. cast-iron pressure pipe en-
cased in concrete with 6-in. "Y'"-branch
cleanout and 4-in. "T" for lateral connec-
tion. Lengths of old corrugated culvert sewer
with gunited top lying to left.
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CLOSE-UP of 6-in. "Y"-branch cleanout and mechanical joint sealed with rubber gasket, on the

Belvedere Island beach outfall sewer.

had deteriorated with age and were in-
adequate for the increasing population
which might ultimately reach 3,000.
Most of the west side of the island was
without sewers and dependent upon
individual septic tanks. Raw sewage
from the northern portion of the city
was discharged into Richardson Bay.
Due to the flat grade of collecting lines

TOP—YVitrified clay sewer pipe, 50 years old,
shows almost complete deterioration of cement
joint material. Most of clay pipe was still in
good condition,

BOTTOM—Corrugated culvert sewer pipe with
perforated crown caused by gas from decom-
posing sewage solids.

in this area, tidal backwater would often
cause overflow from toilet fixtures. Sani-
tary outlets from houses on the thickly
butlt-up west slope of Corinthian Island
discharged directly onto the tidal beach
with resulting pollution of the shore
line.

The main sewer outlet from Belvedere
Island and the southern sand spit was
a 10-in. vitrified clay line 4,700 ft. in
length laid within the tidal range along
the beach on the west side of Belvedere
Cove. This flowed into a rock tunnel at
the southerly point of the island from
which sewage was discharged into San
Francisco Bay. )

Much of the pipe was exposed and in
many places had been broken by the
action of waves and drift during winter
storms. The original joint material was
cement and had largely disappeared due
to action of salt water. A section of pipe,
500 ft. in length, had deteriorated so
badly that in 1938 it had been replaced
with 10-in. No. 14 gage, asbestos bonded
and hot-asphalt-dipped corrugated cul-
vert pipe. Blockage from heavy debris
in the vitrified line beyond the new sec-
tion prevented free flow, and the hydro-
gen sulfide gas, generated by decompo-
sition of accumulated organic solids,
attacked the metal in the crown of the
arch and soon perforated it, leaving a
shell of ashestos. In 1946 the upper por-
tion of the pipe was gunited on the out-
side to prevent structural collapse. This
prolonged the life but did not clear the
pipe of sludge or prevent the escape
of raw sewage into Belvedere Cove
through openings in the side of the pipe.

Initial plans

To remedy these unsanitary condi-
tions, plans were initially prepared for
extending the collecting system into all
unsewered areas, for providing trunk
lines, including sewage pumping plants,
and for replacing the defective outfall
sewer. A plant for primary treatment of
raw sewage was also provided in order
to meet the requirements of the State
Health Department whose rules would
not permit the discharge of either raw
sewage or digested sludge into San
Francisco Bay.

Bid sheets initially submitted to con-
tractors called for construction of a
complete municipal sewage system con-
sisting of

9,718 ft. of 6-in. vitrified clay sewer pipe.

3,223 ft. of 8-in. vitrified clay sewer pipe.

64 manholes.

1,159 ft. of 4-in. B&S cast-iron force
main.
1,153 ft. of 6-in. B&S cast-iron force
main.
1,220 ft. of 6-in. cast-iron _mecl_aani_cal
joint pipe (Corinthian
Island beach line).
2,628 ft. of 10-in. Transite pipe (beach
outfall line),
5 sewage pumping plants
1 primary sewage treatment plant lo-
cated on the shores of Belvedere
Cove and supported on ﬁ.ll pro-
tected by rock sea-wall. Digested
sludge was to be pumped up 120
ft. to Bay View Ave., a select
residential street, where it cogld
be loaded onto tank trucks for
disposal.

The engineer’s estimate for this work
as of January 1949 was $174,485, based
upon prices of early 1948, with percent-
age added for increased cost of labor
and material during the year 1948, One
partial bid was received for the work on
city streets only. Another bid was for
the complete project, including work on
the beaches but amounting to $325,239.
This exceeded funds available for con-
struction as well as the total bonding
limit of the city which was approxi-
mately $225,000.

Such an unexpectedly large bid price
was not an uncommon experience in
those days of rapidly rising construction
prices, but it was felt that in addition it
reflected a greater allowance for hazard
than was warranted on beach pipe lines
and treatment plant, as well as for oc-
currence of rock in trenches. All bids
were rejected by the city council, and
the engineer was authorized to prepare
modified plans for immediately neces-
sary items whose cost would be within
funds available to the city.

Modified plans

The most important changes in the
plans, other than elimination of sewer
lines not immediately needed, were made
in the treatment plant and outfall sewer.
At the treatment plant the principal
change was the elimination of the sludge
pumping and loading facilities. This was
accomplished through a modification
of the State Health Department rule,
adopted March 11, 1946, which forbade
the discharge of digested sludge into
natural waters. The rule was changed so
as to permit such discharge along with
the clarified efluent if digested sludge
was released in small quantities so as
not to create unsightly conditions or
form sludge beds.

In connection with this matter, condi-
tions were examined at Portland, Ore.,
where, after joint investigation by the
state sanitary authorities of Washing-
ton and Oregon, the city was planning
to discharge sludge into the Columbia
River from a treatment plant being de-
signed to handle intercepted raw sewage
formerly discharged into Willamette
River. Investigation was also made of
experiments under way in Southern
California in connection with disposal
of digested sludge by the Los Angeles
County Sanitation District.

The beach outfall sewer presented a

Continved on page 108
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Going Underground in the Heart of a Big City Driving—
San Francisco’'s Twin Tubes for Traffic

Morrison-Knudsen Co., Inc. begins excavation for
Broadway Tunnel — Project extends 3,300 ft.
through heavily built-up section—Complete sur-
vey made of all nearby buildings before blasting

TI [E CITY of San Francisco
is now building one of the most up-to-
date vehicular tunnels in the world.
Known as the Broadway Tunnel, it will
provide a new traffic arterial through
historic Russian Hill and create a new
route from the downtown district to the
northwesterly portion of the city and
the Golden Gate Bridge. The tunnel will
relieve traffic congestion on mnarrow
Pacific St., and tend to alleviate crowded
conditions on Bush, Pine and California
Sts. The entire project, including tunnel
approaches, extends from Powell St. on
the east to Polk St. on the west, a dis-
tance of 3,300 ft.

Up-to-date design

The portals of the tunnel extend from
a point between Mason and Taylor St.
to a point between Leavenworth and
Hyde St. Broadway, originally laid out
as a wide street, provided the ideal loca-
tion for such a tunnel as this. The dis-
tance between the portals of the tunnel
will be 1,616 ft., with a maximum grade
of 3%. The tunnel consists of twin bores,
each 28%4 ft. wide, and each providing
for two lanes of traffic in one direction
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By

HARRY
KIRMOND
Assistant
Project Manager

Meorrison-Knudsen
Co., Inc.

plus a sidewalk. Except for a short dis-
tance from the portal, the two bores will
be about 35 ft. apart.

The tunnels will be supported by steel
ribs fabricated from 10-in. I-beams and
lined with 2 to 3 ft. of concrete, depend-

PICTURED AT TOP OF PAGE—

EXCAVATION for the east approach and
ventilating building. Seldier beams around
excavation are to 65-ft. depth. Spaces be-
tween beams were filled solidly with wooden
lagging as excavation progressed.

ing upon the type of ground. The inside
facing will be of light-colored ceramic
tile and illuminated by an ultra-modern
lighting system. A ventilating building
will be constructed at each end of the
tunnel, providing fresh air to the tun-
nels and removing noxious gases. The
amount of air forced through the tun-
nels is controlled automatically accord-
ing to the percentage of carbon monox-
ide existing in the tunnels, Due to the
fact that the prevailing winds in this
part of San Francisco come from the
west, the ventilating system in the venti-
lating building at the east end is de-
signed to deliver more air than the sys-
tem at the west portal.

During a portion of the construction
period it has been necessary to suspend
operation of the historic old cable cars
on Mason and Hyde St. These have been
temporarily replaced by buses, but it is
expected that when the bridges at Hyde
and Mason Sts. have been constructed
service will be resumed.

An 85-year history

The conception of a tunnel under Rus-
sian Hill is not a new one. City records
show that as far back as 1865 proposals
for construction of such a tunnel were
presented to the city council. In 1876,
proponents of a tunnel in this location
again tried to secure enough support for
the construction of such a project. A
great deal of opposition was encoun-
tered, however, One of the principal ob-
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SETTING soldier beams at the east approach. Rig in background is drill-
ing holes for the beams a number of feet below final sub-grade.

jections was that it would be a menace
to health, as people entering a dark,
damp tunnel from the open air would
be subject to colds. It was also suggested
at this time that an open cut be made
through the crest of the hill. Nothing
definite was done about the project,
however, until the voters approved its
construction and a bond issue in 1946,

Planning and problems

Plans for the project were prepared
by the city engineer's office under the
direction of Ralph G. Wadsworth, city
engineer, and Sherman P. Duckel, direc-
tor of public works. Ole Singstad, world
authority on tunnels and consulting
engineer of New York, was retained by
the city on a consulting basis to advise
on the basic design. The contract for
the construction of the project
awarded February 8, 1950, to Morrison-
Knudsen Company, Inc., on a bid of
5,253,552. The official starting time was
May 1, 1950, and the scheduled comple-
tion date is April 30, 1952, Morrison-
Knudsen Company assigned T. Y. John-
son of the M-K Los Angeles district as
prnjcc[ manager to have general super-
vision of the entire project.

In order to secure sufficient right-of-
way for the portals to the tunnel, it was
necessary for the city to buy 40 parcels
of land, all occupied by buildings rang-
ing from single dwellings to 12-unit
apartment buildings. Some of these have
been moved back to clear the right-of-
way, others have been moved to other
locations and a great many of the older
buildings have been demolished.

Constructing a tunnel in the heart of
a city presents problems such as are not
encountered in the ordinary course of
tunnel driving. In constructing tunnels

was
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in the mountains and in the wide open
spaces, relations with the public are
practically non-existent and the danger
of damage to surrounding property is
also neghgible. Such 1s not the case,
however, in constructing a tunnel
through a highly-developed portion of
a metropolitan area. Here, the general
public becomes a major factor in con-
trolling the work and methods used in
construction. It can be readily seen how
a project of this kind, with its unavoid-
able accompanying noises, relocation of
sidewalks, streets, and utilities, and the
accompanying dust and dirt could easily
upset the well ordered and routine lives
of the residents in the locality. The
necessity of protecting houses, apart-
ments, and other buildings from settle-
ment damage is also apparent. These
factors made it necessary to make a
complete analysis of all the property and
buildings in the vicinity of the tunnel
for the protection of the public, the city
and the contractor.

Area survey

An area survey was made under the
direction of the writer, in which 12 engi-
neers and architects were employed, and
every room in every building and every
foundation and retaining wall were
minutely examined in order to deter-
mine their present condition and their
ability to withstand such shocks as
might occur due to blasting. These sur-
veyors worked in pairs, each pair being
assigned to a different block. In each
case they requested the owner of the
property or the owner's representative
to accompany them while making the
survey. The owner was then requested
to sign the report, together with the sur-
vey team. In cases where there were al-

TOP HEADING at east approach with arch ribs in position. Excessive
settlement necessitated pouring concrete footings from drifts.

ready rather serious defects occurring
in the buildings, photographs were
taken which were appended to the writ-
ten report.

Property owners cooperate

The degree of cooperation given to
the contractor by the property owners
has been remarkably high. It has been
the contractor’s experience on other
projects that owners were continuously
trying to take advantage of the contrac-
tor to secure repairs to their property
which in a great many cases had been
needed before the project was even con-
ceived. Thus far, the contractor has en-
countered nothing of this nature in deal-
ings with the residents of Russian Hill.
The chief difficulty encountered in the
survey was due to the fact that a great
many residents of this area are Chinese,
and many do not speak English. This
problem was solved by employing sev-
eral young Chinese engineers and as-
signing them to the various teams work-
ing in the area.

The contractor thus had a docu-
mentary record of the existing condition
of all buildings in the area before work
commenced. In driving a tunnel and
working in the type ground so far en-
countered, the contractor has realized
that some settlement is to be expected
regardless of any precautions which
may be taken to prevent it. This being
the case, the record of the survey will
enable the contractor to determine the
extent to which various properties have
been damaged since construction began.
This will also greatly assist anyvone in
making a fair settlement to the owners.
In order to study and control the size
of the charges to be used in blasting, a
seismograph was purchased and read-
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ings are always taken when blasting 1s
IN Progress.

Before the actual construction of the
tunnel and approaches, a great deal of
preliminary work was made necessary
by the relocation of sewers, water lines,
clectric services, and telephone lines.
With the exception of sewer work,
which was done by Morrison-Knudsen
forces, the various utility companies
performed their own relocations. The
work on the project commenced with
the excavation for the East Ventilating
Building and the East Approach. This
was accompanied simultaneously by the
drilling of holes for a series of soldier
beams extending completely around the
excavation ecast of the tunnel portals.
These holes were drilled to a depth up
to 63 ft., extending a number of feet be-
low final sub-grade. Soldier beams, the
largest being 36-in. WF, 230 1b. per ft.,
were then placed in these holes and con-
crete poured to a point below final sub-
grade. These beams were then con-
nected by whalers, struts and diagonals,
and the spaces between the heams were
filled solidly with wooden lagging as the
excavation progressed. This network of
bheams and struts was designed to sup-
port an ultimate load considerably
greater than that for which the walls of
the permanent structures of the tunnel
were designed.

In view of the contractor’s later ex-
perience, this was a fortunate precau-
tion. In order to determine the actual
loading of the steel in place, electronic
strain gages were placed on the struts
and diagonals. On a few exceptionally
hot days the strain gage readings were
extremely high, due to the expansion of
the steel. In order to prevent a recur-
rence of this high strain, the entire steel
network was painted with aluminum
paint, and in some cases covered with
aluminum foil, The struts were covered
with burlap which was kept wet, cither
by spraying or by seepage garden hoses
placed on the web.

Hill really old fill

The contractor had assumed from the
pre-hid information furmished by the
city that the material comprising the hill
from Mason to Taylor St. was original
ground. As excavation progressed, it
was discovered that work was continu-
ing in an old fill, up to a depth of some
35 ft. O1d hottles, timbers, shoes, cook-
ing pots, bullets, and numerous other
articles were discovered down at these
depths. Later, the contractor managed
to secure a picture of Russian Hill show-
ing that in 1856, all of the portion of
Broadway covering the East Approach
and the East Tunnel Portal was a draw
or ravine which at some later date had
been filled. This fill material was also
permeated with streams and water aris-
ing either from natural springs, leaky
water lines or broken sewers. These con-
ditions caused far greater pressures than
had been anticipated to be placed upon
the supporting steel network. Because
of these increased pressures, the city re-
designed portions of the retaining walls
and ventilating buildings in order to
sustain greater stresses.

It was the contractor’s original in-
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tention to drive the tunnels by the top
heading method, placing wall plates and
arch tunnel ribs in position, and then
excavating the remaining core with an
electrified Northwest 6 shovel which has
had both the boom and dipper stick
shortened. The excavated material
would have been removed from the tun-
nel by means of 10-cu. yd. end-dump
Euclid trucks, equipped with “scrub-
bers” to prevent the exhaust gases from
entering and polluting the tunnel. The
geological report indicated that a strat-
um of Franciscan sandstone would be
first encountered, followed by a hard
blue sandstone which would be self-
supporting,

Settlement changes plans

The unit bids for driving the tunnel
had been based on two types of tunnel.
The “A”-type section would be used in
that portion of the tunnel where the
ground was not considered to he self-
supporting, and the lining of this section
would consist of 3 ft. of concrete and a
curved invert of concrete 3 ft., 6 in. thick.
The “B”-type section of tunnel was to
have been used in rock sections where
the ground would be considered self-
supporting, or nearly so, and only 2 ft.
of concrete would be used, without in-
vert, as a tunnel lining. According to the
plans prepared by the city, it was antici-
pated that less than 100 ft. at the East
Portal would be “A"-type tunnel, After
driving the top heading and wall plate
drifts, and placing the steel ribs, the con-
tractor found that there was too much
settlement in the tunnel. Tt appeared
that the entire hill was showing settle-
ment all the way from the tunnel portals
to Taylor St., a distance of 200 ft. This
settlement, while very gradual, con-
tinued for several weeks. In view of this
fact, it became necessary to pour a con-
crete footing on which to set the tunnel
ribs. The contractor proceeded to drive
2-ft. drifts in the North Bore, one ex-
tending about 210 ft. into the hill. Curb
forms were then placed, and foot blocks
and curbs poured in one pour using a
Rex Pumperete machine.

Thus far in the longest drift, the for-
mation is composed of an extremely
fragmented soft sandstone, interspersed
with lenses of slick clay. Very little

blasting has been done to date. Most of
the material has been removed with
pneumatic spades and picks, Joy HL20
mucking machines being used to load
the excavated material into the mine
cars. Most of the material excavated
thus far has been hauled to Islais Creek
fill site, a distance of 5%4 mi. across the
city. 1f the character of the material
changes as the drifts progress, so that
the rock will break to a minimum of 6 in.
and be reasonably free from dirt, then
much closer dumping sites can be se-
cured. Ingersoll-Rand jackleg drills
have been adopted for drilling. These
are mounted on two 3-deck jumbos car-
ricd on trucks which were designed and
built in the contractor’s Southgate,
Calif., shops. In order to reduce concus-
sion to a minimum, milli-second delay
blasting caps will be used.

Present plans

It 1s planned at present to place the
concrete lining near the portals before
removing the center core. Air supply for
the tunnel is delivered by a battery of
three model XLE Ingersoll-Rand com-
pressors, delivering a total of 2,550 cfm.
A 6-in. air line has been laid the entire
length of the project to deliver air to
the West Portal. It was planned to drive
the major part of the tunnels from the
east end, although now that it 1s con-
sidered necessary to open up only a
short length of tunnel before concreting,
it will probably be necessary to do some
driving from the West Portal in order to
keep up with the proposed schedule,

Personnel

For the San Francisco Department of
Public Works, Sherman P. Duckel is
director, and Ralph G. Wadsworth is
city engineer. Resident engineer in the
field is George Partridge.

For Morrison-Knudsen Co., Inc., T.
Y. Johnson is project manager; Harry
Kirmond is assistant project manager;
L. B. Wheeler is project engineer; John
Erdle is office engineer; Dan Butler is
office manager; Carl Larson is tunnel
superintendent ; Axel Hallberg is build-
ing superintendent, east side; Ken
Gooding is building superintendent,
west side, and Paul Benner is master
mechanic.

ALUMINUM PAINT, aluminum foil and wet burlap are being used to prevent high temperatures
from causing strains in the steel network ot the east approach.
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THE ABC OF
PRESTRESSED CONCRETE

BASED on the engineering fact that concrete is strong
in compression, but weak in tension, designers have
worked for years to improve methods for using this basic
material 1n a most economical manner, considering: (1)

the cost of labor and (2) the cost of materials.
A simple beam provides a quick illustration of the prob-
lems involved. To support a load—even its own weight—
—— this simple engi-

e neering member

must sustain

= ..:‘-. T o= 1c{rcss of com-

s o ) T 1 VS | | L pression along its

S I e R s ] G - uppersurfaceand

__‘f > corresponding

— forces of tension
= along the lower

A simple analogy—squeezed together, edge. Cast in
a "beam" of books can support a load. plain concrete

such a simple
beam would be weak and limited to the tension which
could be sustained by the concrete in the lower section
of the beam. However, by using steel bars to take care
of this tension, engineers design concrete beams and
girders to combine the properties of concrete and steel
m an economical method.
Considering the problem further, it was obvious that
the reinforcing steel merely embedded in the concrete
does not exert any initial force on the concrete to help

LINE OF ™o
COMPRELSSION
OR TENSION

— CRACKS FOoaMING

Tension in bottom of plain concrete beam is the problem.

resist the applied load and resulting tendency for crack-
ing along the bottom of the beam. Since the steel is not
being stretched, it is not able to “go to work” as fast in
resisting any tension resulting from the load. To use a
simple illustration, a weight placed on an unstretched
rubber band will cause more sag that a similar weight
placed on one which has been stretched tight. Any stretch-
ing of the steel will tend to open up small cracks, which
is undesirable even though not directly affecting the
strength of the beam. Further, this situation is an uneco-
nomical design since it brings a small proportion of the
concrete (lower part of the beam) up to the point of over-
load before the rest of the concrete is up to anywhere
near working strength.

For years, engineers recognized the fact that if steel
of proper strength could be inserted in the concrete and
then given an initial load (stretched) the result would

REINFOACING
aans

Reinforced beam combines properties of steel and concrete.

place the concrete in compression before it had received
any dead or live load. Theoretically, if the steel could be
pulled just the right amount, and clamped, it would com-
press the concrete with a force equal to the effect of the
load, which would bring the concrete back to “no load.”

The action of stretching the steel and applying this
force to compress the concrete is called prestressing. This

procedure allows a more economical use of both mate-
rials, but involves new principles of design, new tech-
niques in the field, a greater amount of labor on the job.

This same basic principle was being used in the design
and construction of cylindrical tanks for storing water
and other liquids. When these tanks were cast i plain
concrete the pressure of liquid on the inside would tend
to pull apart the concrete wall, producing cracks, leakage
and potential failure. Engineers recognized the possibility
of putting tension of hoops around this concrete and
subjecting it to compression to balance the load imposed
by the water when the tank was filled. An original design
to meet this problem was developed by William S. Hewett
about 1921, and many concrete tanks were built with
steel bands around the outside which were pulled tight
by turnbuckles. The size, number and tightness of these
bands were determined by the pressure of water to be
sustained. More recently, the Preload Corporation ex-
tended this idea by developing a method for wrapping
the concrete wall with steel wire which was applied under
stress. The net result was the same—placing the concrete
under compressive load before it was called upon to sus-

In prestressing, strefched wires compress bottom concrete.

tain the inside force. Tanks of this design are being built
in the West by The Preload Pacific Corp., San Francisco.

In general, two methods have been developed for “pre-

stressing” a simple concrete beam:

1. Steel wires (about 0.2-in. diam.) are placed in the
proper position in the lower section of the form and
held under tension while the concrete is poured.
After the concrete has taken final set, the pull on
the wires is released, and this force is transferred
to the concrete by the bond between the wires and
the concrete. The process puts compression in the
concrete. This procedure was first developed by a
German engineer, and is called the Hoyer process
ot prestressing.

2. Pipes or tubes are inserted in the form—with or
without wires already in place—and the concrete
poured, leaving longitudinal holes at the locations
where the wire-reinforcing is required. After the

Under load, prestressed beam has minimum tension in bottom.

concrete has sct and the form stripped, these wires
are stretched to proper tension by hydraulic jacks
and wedges applied at the ends of the pipe. This
places compression on the concrete and mntroduces
the prestress.

During the past several years, a Belgian engineer (G.
Magnel) and a French engineer (M. Freyssinet) have led
the technical studies in developing the theory of pre-
stressed concrete, and its field applications.

The first time this method was applied to a bridge struc-
ture in the United States was in the design and construc-
tion of a bridge for the City of Philadelphia. The project
has been under way during the past year and watched
with interest by engineers and contractors throughout
the country.

Now, a Western bridge has been designed using the
principle of prestressed concrete, and Western Construc-
tion presents a description of the structure and its design
features in the following article.
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California Division of Highways Building the West's—
First Bridge of Prestressed Concrete

Pedestrian bridge in Los Angeles, with single
span of 110 ft., considered ideal structure for
experimental use of method —Design data to be
obtained by careful measurement of stresses and
deflections—Many details of construction mate-
rials and procedures left to discretion of contractor

BRIDGE DESIGNERS of
the California Division of Highways
have been watching with interest the
recent developments being made in pre-
stressed concrete design. There have
been many useful and economical appli-
cations made of prestressed concrete in
other fields of construction and it is felt
that there may be many useful places
for it in highway bridge construction as
well.

What are the advantages?

The advocates of prestressed concrete
design claim several advantages over
standard reinforced concrete designs.
For instance many feel that under fa-
vorahle conditions a prestressed design
could he made to show economy over a
standard reinforced concrete design.

We do know that a prestressed con-
crete design can be made to show con-
siderable economy of materials such as
concrete and especially reinforcing steel.
In normal times this saving of mate-
rials might not be of particular signifi-
cance unless it could also be translated
into a saving in dollars. However, there
was a period not long ago, during the
last world war, when a saving in rein-
forcing steel was a definite advantage in
itself, and of course, we cannot tell when
that condition may again return.

We also know that a prestressed con-
crete girder design can be made with a
much smaller depth to span length ratio.
In the design of our many freeway
structures we often find ourselves very
limited for head room. Therefore a pre-
stressed concrete design with its reduc-
tion in headroom requirements could in
many cases be a useful facility to have
at the disposal of the bridge engineer.

[n addition to this the architect often
feels that he could make our concrete
freeway structures more attractive if he
had more slender and graceful members
to deal with. It is possible therefore,
that a prestressed concrete design could
be made to show a considerable advan-
tage in this field.

In the southern area of California
where the state highways cross deserts
at many points there are hundreds of
timber bridges which some day soon
must be replaced. These structures are
located in remote areas and in climates
that make construction very difficult.

It is entirely possible that prestressed
precast concrete members will make an
excellent solution to this problem.
These members could be precast in an
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area close to labor and materials. Being
light in sections they could easily be
transported to the site and erected with
the minimum of men and equipment.

These then are some of the possible
advantages of prestressed concrete de-
sign that we hope to investigate.

Avoiding dictatorial specs

While the theory of prestressed con-
crete design is quite simple and fairly
well established it is not easy to jump
in and start designing and constructing
bridge structures so radically different
from standards that have been de-
veloped over the past 20 years,

In the first place the two principal
methods of prestressing are patented
and it was our desire to prepare the
plans and special provisions so as not
to eliminate any of the accepted meth-
ods of prestressing concrete girders.

It was, therefore, necessary to make
considerable investigation before ade-
quate plans and special provisions could
be prepared that would not dictate any
particular type or method and yet would
be specific enough to maintain a suffi-
ciently firm control over materials and
construction to insure a first class struc-
ture when completed.

Since both design and construction
experience had to be developed, it was
felt that the first few jobs would be con-
sidered experimental and should be on
not too large a scale.

Arroyo Seco pedestrian bridge

The pedestrian bridge across the Ar-
royo Seco in the Los Angeles area ap-
peared to be an ideal structure with
which to start our prestressed concrete
experience. It is a small structure with
a fairly long single span carrying mod-
erate live loads not subject to extreme

NOTE: The prestressed concrete design for the
Arroyo Seco pedestrian bridge was previously dis-
cussed by Mr. Hollister before the annual convention
of the Structural Engineers Association of California
at Coronado, Calif., October 12-14.—Editor,

overloads and located in an accessible
area for experimental work.

The Arroyo Seco pedestrian bridge
has a span of 110 ft. between supports,
is simply supported, and provides for an
8-ft. clear sidewalk, with a live load of
55 1h. per sq. ft.

The final section of this structure as
designed is shown on page 68.

In preparing the design and special
provisions for this job it was our
thought that it should be left open to
any of the accepted methods of pre-
stressing available to the construction
industry. Accordingly we secured as
much information as possible from the
Pacific Bridge Company, which is inter-
ested in the Mangel or Belgian method
of prestressing, and with the Raymond
Concrete Pile Co., which is interested in
the Freyssinet method.

The plans, therefore, did not show
specific details as to size, number or
strength of wires, wire enclosures, dis-
tribution and anchorage plates or jack-
ing details. The special provisions made
the following requirements,

Working stresses

The unit working stresses used were
conservative, being 1,700 psi. for con-
crete testing 35,000 psi. at 28 days, and
for the prestressing wires 0.6 of the ulti-
mate tensile strength with a minimum
ultimate strength of 200,000 psi. In this
case wires with an ultimate strength of
200,000 psi. would be worked at 120,000
psi.

To allow for shrinkage in the con-
crete, and creep in both the steel and
concrete this 120,000 psi. will gradually
be reduced by approximately 15%, or
0.85 X 120,000 = 102,000 psi.

Prestressing wires

As with the ultimate strength require-
ments for the wire the special provisions
are open as to exact size of wire that
might be used stating only that the wire
must have a diameter of not less than
0.100 in. and not more than 0.300 in., and
comply with ASTM oil-tempered steel
spring wire Designation A 229-41 or
wire with equal or better physical char-
acteristics.

Distribution plates and anchorage

Details for distribution plates and
anchorage devices were not detailed on
the plans. These were left to the con-
tractor with the following provisions.

All wires are to be secured to the ends
of the girders by means of approved
anchoring devices which will be of such
nature that they will not kink, neck-
down or otherwise damage the wire.

Anchorage devices shall hold the wire
without creep or slip of more than 4 in.
at a load of 150% of the working stress.

Distribution plates consisting of
welded steel or cast steel bearing as-
semblies for the support and distribu-
tion of the load from the anchorage de-
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vices shall be provided. They shall meet
the following requirements :
1. Bearing stress on concrete not to
exceed 3,000 psi.
2. Maximum bending stress in plates
20,000 psi.
3. Bearing pressure to be distributed
evenly from wires to concrete
girders.

Prestressing

Immediately after placing wires the
ends of wire enclosures are to be sealed
to prevent moisture from entering. After
concrete is poured and in place for 28
days seals are to be removed and wires
stressed by hydraulic jacks. Jacks are to
be actuated by means of a hydraulic
pump. Jacks are to have pressure gages
to permit computing stress in steel wires
at any time.

Wires are to be stressed to 110% of
working stress and held for 2 minutes,
then lowered to 106% of working stress
and anchored. Wires can be stressed
individually or in pairs as would be done
by the Mangel method or in groups of
12 as by the Freyssinet method.

Cost comparison with standard design

Since one of our main objectives in
the use of prestressed concrete is even-
tual economy it is fair that we should
compare this first prestressed job with a
standard reinforced concrete design for
the same location.

The original design for this structure
was prepared on the basis of standard
reinforced concrete methods and con-
sisted of section with proportions as
shown in the drawing above.

For comparison the typical section of
the prestressed design is shown along-
side.

A comparison of quantities between
the two sections is:

Standard Prestressed
Concrete ... 88 cu. yd. 50 cu. yd.
Reinforcing
T et 40,000 1b, 7,000 1b.

This indicates a savings of 38 cu. yd.
of concrete and 33,000 Ib. of reinforcing
steel.

Assuming that the amount of false-
work and forms would be approximately
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ORIGINAL DESIGN for the structure was prepared on the
basis of standard reinforced concrete methods and consisted
of the section shown at left. For comparison, a correspondmg

/0

section of the same bridge with the prestressed design is
shown above. Gain in head room is 3 ft., 4 in.

the same for either design, the savings
would be the cost of furnishing and
placing 38 cu. vd. of conerete. At $20.00
per cu. vd., this would he

38 X 20 = $760.00

The savings in reinforcing steel would
be 33,000 X 11 = $3,630.

The total of these two items is $4,390
against which must be charged the cost
of the prestressing wire and the pre-
stressing operations.

For this work the contractor has bid
$5,000.

Actually for a true cost comparison
consideration should have been given to
the fact that the standard design would
have required somewhat larger abut-
ments, and larger ramps.

Thus it can be seen that for our first
prestressed job we have not effected
much economy, if any. This was as
anticipated, however, on the first job.
Ultimate economy we feel will come as
greater facility for both design and con-
struction is developed. This can be done
only by experience and we feel that now
is the time to gain that experience.

A tabulation of the four bids received
accompanies this article. Walter Kau-
cher of Los Angeles was low bidder and
he proposes to have the Prestressed
Concrete Corp. of Kansas City, Mo., do
the prestressing.

Field measurements of concrete stresses

Since this structure is to be considered
as an experiment from which not only

the Division of Highways but also the
construction industry of the West can
gain valuable information for possible
application on future jobs, tests are to
be made.

The Division of Highways has made
arrangements with the Institute of
Traffic and Transportation Engineering
at the University of California to make
certain tests.

From these tests it is hoped to de-
termine :

1. Stress distribution in the concrete

during prestressing and immedi-
ately after.

2. Loss of prestressing in concrete.

3. Stress distribution in concrete due
to design live load and double de-
sign live load.

4. Deflections.

Twelve Carlson gages arc to be em-
bedded in the two girders in the north
half of the span. Three gages will be
placed at the CL section and 3 at the
I4i-point section.

One of the advantages of prestressed
concrete is the resulting low unit stress
for diagonal tension because of the con-
crete being held in compression. The
calculated maximum unit stress for
diagonal tension was 12 psic It was
therefore necessary to use only a nom-
inal amount of shear reinforcing. U-stir-
rups of Yi-in. diameter at 18-in. centers
were used, except at the ends where
concentration of prestressing forces

California—Los Angeles County—=State,

prnlcetrl.m bridge over

County, Calif. Unit bids were as follows:

(1) Walter Kaucher .....coocoicceninnn... 323,720
(2) 7. E. Haddock, Ltd................... 24 810
5 cu. yd., removing concrete ......
300 eun. yd. structure excavation

110 eu. yd. class “A" P.C
50 cu. yd. class “E" P.C.C.
170 lin. ft. concrete railing .

8 cu. yd. class “A" P.C.C.
17,000 1b. bar rclnfurrf:ng steel ..
1,000 Ib. miscellaneous iron and steel

. (structure)
(girders)

From This Month’s Unit Bid Summary

Prestressed Conerete Pedestrian Bridge in Los Angeles

Walter Kaucher, Los Angeles, with a bid of $23,770,
was low before the California Division of Highways for cnn‘.lructmg a prnqtrcsucd concrete girder
Arroyo Seco Channel near Avenue 58 in Arroyo Seco Park, Los Angeles

“(eurb and sidewalk) .

L. ump sum, prestre ssing and reinforcement tglrdcrs)

(3) McClain Construction Co., Ine......$42,280
(4) Conerete Const. Service, Inc.... 46,811

(1) (2) (3) (4)

20.00 10.00 10.00 23.00
4.00 5.00 5.00 9.87
65.00 60.00 107.00 74.00
120.00 112,00 185.00 182.00
10,00 10,00 13.00 37.00
50.00 40.00 45.00 58.00
11 12 a2 .24
35 .50 S0 115
$5,000 $6,500 $14,600 $14,511
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was high and in this area 34-in. stirrups
were used.

Computations for deflections indicate
that the girders will deflect about 0.8 in.
from their poured-in-place position
under dead load. A live load of 55 1b. per
sq. ft. will produce a deflection of about
0.58 in.

After completion of the structure it
1s planned to take readings on the Carl-
son gages and measure deflections peri-
odically until ne appreciable change in
stress or deflection is noted.

Method of prestressing

During the preparation of these plans
much helpful information was received
from Pacific Bridge Co. of San Fran-
cisco, The Preload Enterprises Inc. of
N. Y., the Raymond Concrete Pile Co.,
and The John A. Roebling’s Sons Co.

The Pacific Bridge Co. has the rights
to the Mangel prestressing process on
the West Coast, and the Raymond Con-
crete Pile Co. has the rights to the
Frevssinet prestressing methods in the
United States.

Information from the contractor is to
the effect that he does not propose to
use either the Mangel or the Freyssinet
method, but proposes to prestress the
girders by a method which has been
patented by the Prestressed Concrete

Corp. of Kansas City.

It consists chiefly of threading five
wires through a stressing block which
is a steel block with a 4- by l-in. face
and 3% in. deep. After the wires are
threaded through drilled holes in these
stressing blocks 34-in. washers are
placed and a button head is formed on
the end of each wire with a high pres-
sure hydraulic press. The Prestressed
Concrete Corp. assures us that these
fastenings will meet specifications with-
out creep or slip of more than '§ in. at
1509 of design load.

The wires are then placed in metal
sheaths and erected accurately in place
in the girder forms before pouring any
comncrete,

After the concrete girders have been
poured and before concrete has reached
its full 28-day strength of 5,000 psi., a
small initial tension is placed on the
wires.

After concrete has reached its full
strength of 5,000 psi., the jacking opera-
tions will commence by jacking, one at
a time, the stressing blocks, each of
which will stretch five 14-in. wires with
a hydraulic jack. In order to induce a
stress of 120,000 psi. in the wires which
are approximately 110 ft. long it will be
necessary to jack them 53 in. for a
modulus of elasticity of 30,000,000. How-

ever, the jacks are to have accurate
gages for measuring the force exerted.
To stretch five Y4-in. wires the required
amount the jacks need not have a ca-
pacity larger than 20 tons. After all wires
have been prestressed to the required
amount, the wires will be pressure
grouted through 1-in. holes in the large
steel jacking blocks which are approxi-
mately 20 in. long by 6% in. wide and
3 in. deep.

Girders to be prefabricated

We also understand from the con-
tractor, Walter Kaucher, that he pro-
poses to prefabricate each of the girders
to one side and lift them into place. Each
girder will weigh approximately 50 tons.
This method of erection will save the
cost of falsework and permit construc-
tion of the girders during the winter
months at a time when the flood control
district will not permit falsework in the
Arroyo Seco channel.

Thus the contractor proposes to make
use of one of the advantages of pre-
stressed concrete; that is, that it re-
quires a smaller section with a consider-
able reduction in weight. The standard
concrete design would have required
waiting until next spring for falsework
in the channel or lifting girders weighing
88 tons, rather than 50 tons, into place.

Will Winter Put the"Freeze"onYour Equipment?

WITH Old Man Winter just around
the corner in some places and really
here in others, it's high time to get your
equipment in tip-top condition for snow
and zero weather. Battling snow, ice and
frozen ground isn’t easy, but it can be
made easier if your equipment is ready
for winter work.

IF'ollow these suggestions to get ready
to meet cold weather.

Cooling system

Perhaps the most important step in
cold weather is to keep the cooling sys-
tem of vour earthmoving equipment
reacdy for freezing weather. Check the
radiator for leaks, making sure that all
the hoses and gaskets are in good condi-
tion, and that all connections are tight.
Use a good grade of antifreeze—pref-
erably a permanent, ethylene glycol anti-
freeze solution because it has a boiling
point higher than 185 deg. . Test the
solution periodically to make sure it is
strong enough for protection against
prevailing temperatures.
Winter lubrication

Change crankcase, transmission and
final drive case oil to the correct winter
erade. An oil that is too heavy in cold
weather will cause such a drag on the
starting motor that the engine will not
start, even though the battery is in good
condition. Manufacturers’ operators
manuals give the details of where and
when to lubricate. If vou don't already
have the information, write the manu-
facturer of the machine concerned for it.
Most lubrication charts can be obtained
for little or no cost. In requesting
manuals or charts be sure to give the
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make and serial number of the machine
for which you want the information.

Fuel

Last summer’s fuel may be a little
heavy for winter operation, so be sure
the pour point is low enough to permit
it to flow freely under prevailing oper-
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ating temperatures. For cold weather
operating, lighter fuels such as No. 1
Diesel have a lower pour point. Your
own oil man will be able to fix you up
with the correct grade of oil. After you
get the proper fuel, be sure to keep it
clean.

Check batteries

In extreme cold weather, there is
danger of batteries freezing if the spe-
cific gravity of the solution is low. Bat-
teries with a specific gravity of 1.225 will

freeze at —35 deg. F. Make sure there is
charge enough to withstand freezing
weather. Check the water level often,
but do not add water to batteries at the
end of the day’s work as the water added
at that time will freeze overnight. Add
the water during the day when the water
will have a chance to mix with the solu-
tion in the battery. A good battery will
mean quicker starting.

Overnight parking

A good point to keep in mind is park-
ing your equipment. Many equipment
owners, when they have to park their
equipment for any length of time, follow
the practice of parking their equipment
on planks. If that is not practical for
you to do, at least make sure that the
dozer blade and scraper bowl are resting
on blocks or planks when parked in cold
weather areas. By doing this, you make
sure that the dozer blade or scraper
bowl won't be frozen down if allowed
to rest for a considerable time on the
ground itself.

In addition, be sure to clean off your
dozer blade and your scraper bowl and
blade. If dirt is left on, 1t might freeze
on so hard you’ll have to thaw it out
before you can do any work. It’s a good
practice to spray a thin film of oil in the
scraper bowl and on the dozer blade.
This will be added protection to keep
dirt from freezing.

Be sure to keep all these points in
mind. You'll ind that by following them,
cold weather operation will be made
much easier.

These tips and the accompanying car-
toon were prepared by the Service De-
partment of R. G. LeTourneau, Inc.
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On the Alamogordo-Cloudcroft Highway —

New Mexico's First Vehicular Tunnel

500-ft. tunnel required to preserve alignment

through rough terrain for new highway replac-

ing narrow and steep route—Tunnel lined with
both reinforced concrete and gunite

TOP—View of west portal. Jutting limestone ridge obstructed optimum alignment.

BOTTOM—Interior view. Final 3-in. gunite coating covers initial reinforced concrete and gunite
lining. Photographer's flash bulb lit up center line reflectors.
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RECUNSTRUCTION of the
Alamogordo- Cloudcroft Forest High-
way Route 35 in New Mexico is pro-
gressing at an accelerated rate to com-
pensate for the abandonment of a branch
line of the Southern Pacific Railroad. A
16.9-mi. section of New Mexico State
Highway 83 provides a modern highway
connection from Cloudcroft, located on
the crest of the Sacramento Mountains,
with U. S. Highway 70 just north of
Alamogordo. To accomplish this, the
U. S. Bureau of Public Roads has ex-
pended $1,864,000 for contract construc-
tion of the easterly 13.5 mi. since 1946.
In addition, a contiguous 3.4-mi. section
has been completed through the bitu-
minous surfacing stage by the New
Mexico State Highway Department as
a Federal-aid Secondary project.

Alignment considerations

The new highway saves 5.5 mi. of dis-
tance between Alamogordo and Cloud-
croft over the routing afforded by the
old highway. The old highway, circuit-
ous in alignment, narrow and steep, was
functionally obsolete for the traffic load
even prior to abandonment of the rail
line in 1947. Cloudcroft is the center of
a vast recreational and logging area in
the Sacramento Mountains. The improv-
ment of the highway was essential to
serve the heavy recreational, logging
and commercial traffic demand.

The easterly 13.5 mi. constructed by
the U. S. Bureau of Public Roads trav-
erses exceptionally rough terrain. At an
intermediate point where the route trav-
erses a secondary rim within Fresnal
Canyon, it was necessary to construct
a 500-ft. vehicular tunnel through a
limestone ridge to preserve alignment.
The construction of this tunnel was of
unusual interest in that it is the only
vehicular tunnel in New Mexico. De-
tails attending the construction, as taken
from the final construction reports pre-
pared by Bureau of Public Roads en-
gineers A. O. Stinson and T. A. Smith,
follow :

The tunnel was excavated by the con-
tracting firm of Henry Thygesen and
Co. and Frank P. Llewellyn, Albuquer-
que, bidding as partners. Tom Taylor
was the superintendent in charge of tun-
nel work for the contractor, and A. O.
Stinson was the project engineer for the
Bureau of Public Roads.

After the tunnel was excavated, tem-
porary arch timber supports were in-
stalled and the tunnel was opened to
traffic for a year and a half before per-
manent lining, paving and portals were
provided. This latter work was accom-
plished as two separate projects. The
contractor for these projects was Henry
Thygesen and Co. His superintendent
was C. W. Holford, and T. A. Smith
was project engineer for the Bureau of
Public Roads.

The tunnel section was designed to
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provide a 26-ft. finished roadway be-
tween curbs and a 14-ft. minimum verti-
cal clearance after lining and paving.
Narrow sidewalks were provided along
both curbs. To afford this, the excava-
tion required 30-ft. width, The tunnel
length from portal to portal is 520 ft.
Prior to excavating the main bore, a
pioneer bore 6 by 7 ft. was driven along
the centerline of the proposed tunnel
at the crest of the arch.

Excavating pioneer bore

[n prosecuting this work the contrac-
tor organized his forces on the basis of
three 8-hr. shifts of six men each using
two 3%-in. drifters mounted on a small
drill standard. Thirty-five to forty holes,
4 to 6 ft. deep, were drilled for each
round and loaded with about 75 Ib. of
40% stick dynamite. Average advance
per round in the pioneer bore was 4.5 ft.

Removal of excavated material was
accomplished by a small mucking ma-
chine loading into Y-cu. yd. steel cars
running on a narrow gauge track. Load-
ed cars rolled downgrade by gravity to
the dump; empty cars were pulled up-
grade to the mucker by a compressed air
winch. Timbering was necessary for an
intermediate 48-ft. section in the pioneer
bore where fissured material was en-
countered. Conventional square-set tim-
bering, using untreated native Douglas
fir, was used. Work on the pioneer bore
began February 28, 1947 and was com-
pleted April 18, 1947.

After completion of the pioneer bore
an inspection was made by Bureau of
Public Roads engineers of the rock
structures encountered. On the basis of
this inspection, 358 ft. of the tunnel was
designated for excavation to accommo-
date lining. The remainder of the hore
to a point 4 ft. from the east portal was
designated for excavation to the neat
tunnel section. Further inspections after
construction permitted a reduction in
the length of the tunnel that was ulti-
mately lined.

Completing the excavation

Excavation of the main bore was ac-
complished with the aid of a twin-deck
drill jumbo. Six 3¥5-in. drifters were
used, two at each level. Two 500-cu. ft.
compressors supplied the air. Eighty to
one hundred holes were drilled per shift,
using 9- to 15-ft. steel. The longer steel
was used in the more solid rock which
did not require timbering. Holes were
loaded with 409 stick dynamite with no
springing or stemming. Shooting was

FROM ABOVE the tunnel's west portal, a bird's-eye view of a portion of the Alamogorde-
Cloudcroft highway. Rough terrain is typical of south-central New Mexico.

accomplished with delay caps, using ten
stages of delay shooting consecutively
from the pioneer bore. Approximately
3 Ib. of powder per cubic yard of exca-
vation was required.

The drilling shift, working from 4
p. m. until midnight, erected the timber-
ing, drilled, loaded and shot the face.
The mucking shift, working from 8 a. m.
until 3 p. m., loaded out the muck, using
a ¥4-cu. yd. power shovel with a short
boom and five dump trucks. At 3 p. m.
the engineer marked grade and line for
the next round of drilling and a small
crew laid the track for the jumbo. Ex-
cavation of the main bore began on May
21 and progressed with an average ad-
vance of nine feet per day until comple-
tion on July 25, 1947. A total of 12,000
cu. yd. of tunnel excavation was re-
quired.

Lining and paving

The lining and paving operations be-
gan March 21, 1949, Timber arch lining
forms were fabricated in Alamogordo
and hauled to the site by truck. Initial
plans called for 25 ft. of reinforced con-
crete lining at the east portal, 30 ft. at
the west portal and approximately 100
ft. at intermediate sections within the
tunnel. During construction, however,
it hecame necessary to line an additional

INSPECTING the completed tunnel. Left to right—Henry Thygesen, contractor of Albuquerque;
T. B. White, district engineer, and C. G. Grosvenor, construction engineer, both of the New Mexico
Highway Department, and W. J. Keller, district engineer, Bureau of Public Roads.
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100 ft. of tunnel due to unstable rock
conditions encountered.

The completed tunnel has a reinforced
concrete lining for approximately 50%
of its length, with two reinforced con-
crete portals. All sections of the tunnel
which were not lined by reinforced con-
crete were provided with a pneumati-
cally applied mortar (gunite) coat ap-
proximating 1}-in depth.

Lining operations progressed upgrade
from the west portal to the east portal.
An intermediate 100-ft. section, which
required special treatment due to the
unstable rock conditions, was the last
section to receive the reinforced con-
crete lining in the tunnel. In this section
the temporary timber arch sets were left
in place and incorporated within the
concrete lining. Footings were exca-
vated to solid rock on both sides of the
timber supports and the walls poured
to spring line before setting the arch
forms. The arch was poured in 12-ft.
sections with each section being bulk-
headed off and completely filled with
concrete supplied by pumpcrete ma-
chine. Drains were placed in back of the
lining to carry water which might seep
down through the fractured rock strata.
After completion of the reinforced con-
crete lining and all paving, all tunnel
interior walls were given a final gunite
coat 34 in. thick, using white cement to
improve visibility within the tunnel and
ease the transition between the tunnel
and the daylight. This operation was
completed on November 15, 1949. The
gunite operations were subcontracted
and performed by C. N. Hanes Con-
struction Co., Denver, Colo.

All tunnel work was accomplished
without accident. In one instance a cave-
in occurred during lining operations and
six men were entrapped by the shattered
form lining for a short period of time,
but were extricated without injury. The
safety record for the tunnel work is a
tribute to the superintendents who were
in charge of construction activities.

7




Field Tips for Handling and Placing o

ALTHOUGH the advantage
of hghtweight aggregate in the reduc-
tion of dead loads is generally recog-
nized, perhaps there is no place in
the country where its advantages are
greater than on the West Coast where
earthquake protection must be provided
for structures.

Like any other material just begin-
ning to come into general use, the prob-
lems which arise in putting lightweight
concrete to use in major structures are
no longer problems after they have been
met, recognized and mastered. Accord-
ingly, the following information is pre-
sented not in criticism of the material
but in the hope that our experiences
among the pioneers in its structural use
will help eliminate some of the condi-
tions which have contributed to the
difficulty and cost of handling and plac-
ing “lightweight” in its first major uses.

Transporting aggregates

The fact that sources of supply are
not yet as thoroughly developed or as
wide-spread for lightweight as for rock
concrete is of course a contributing
factor to the cost of using the material.
This necessitates careful attention to
arrangements for long distance trans-
portation of aggregates and careful
scheduling and expediting to see that
ample supplies are readily available for
use to prevent delays in pouring.

Perhaps the most persistent day-to-
day problem is the control of water in
the concrete. The very nature of the
material, with its many air cells, makes
this control difficult under the many
various conditions of temperature, time
lapses for evaporation and absorption,
and re-handling of the material which
takes place from stockpile to final posi-
tion in the forms. To trace these oper-
ations briefly on a typical job, the aggre-
gate is stockpiled, pre-saturated, drained
of excess moisture, batched, mixed,
transported, dumped into a skip, hoisted,
discharged into a hopper, loaded into
buggies, wheeled to position on the
deck, poured, shoveled into place and
vibrated. During the course of this
dozen or so operations, we have found
that serious changes take place in the
amount of free water in the mix, and
consequently in the difficulty of han-
dling the concrete. Perhaps the best way
to illustrate is to follow the procedure
from stockpiling to placement and de-
scribe some of the conditions we have
encountered.

How to control water content

In order to prevent the mixing water
from being immediately absorbed by
the aggregate, some method of pre-
saturation is essential. In locations such
as Los Angeles and San Francisco,
where suppliers have set up separate
facilities for handling lightweight ag-
gregate, the metal bins equipped with
sprinklers adequately take care of pre-
saturation of the material. Tn locations
away from such permanent and ade-
quately equipped sources, however, pre-
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Experience provides the answers to such day-to-
day problems on a “lightweight” job as—

—How to control water in the mix

— What methods keep the mix workable
—How to handle and deliver batches
—What precautions avoid stiffening

—How fo get along

By
PAUL A.
ELSNER
Chief Engineer
Lindgren &
Swinerton, Inc,
San Francisce, Calif.

saturation represents a very real prob-
lem. The problems of pre-saturation in
these areas are presented in the follow-
ing remarks. Coarse aggregates and
medium aggregate are not too difficult
to saturate adequately, and provision
must simply be made to soak the aggre-
gate thoroughly and then to allow it to
drain for approximately 8 hours before
using,

The matter of saturating the light-
weight sand, however, has not proven so
simple. We have had as much as a 20-
gal. variation in water content in suc-
cessive 5-cu. yd. batches, which we have
traced primarily to lack of uniform satu-
ration of the sand. To control this con-

ENGINEERS and contractors are
probably quite familiar with the sub-
ject of lightweight concrete from the
standpoint of general information
and design. Mr. Elsner has by-passed
this phase of the subject and presents
mstead the thoughts and experiences
of those men who are involved in the
detailed down-to-earth day-to-day
operations mnecessary where light-
weight concrete is used for major
building projects. His article there-
fore represents a valuable accumula-
tion of grass-roots experience in the
procurement, handling and placing
of this promising structural material.
The experience of Lindgren & Swin-
erton, Inc., has extended to the use
of lightweight concretes using the
several major types of lightweight
aggregate, and has ranged from
small jobs to such structures as the
22-story Standard Qil Building An-
nex in San Francisco (I estern Con-
struction—August 1950, pg. 61) and
the new State Capitol Addition in
Sacramento. Mr. Elsner previously
discussed the same subject before the
annual convention of the Structural
Engineers Association of California
at Coronado, Calif.,, October 12-14,
—Editor.

with the inspector

dition and to obtain reasonably uniform
saturation of the sand, we first at-
tempted to puddle each square yard of
the surface of sand, stockpiled about 3
ft. deep. We found that even this pro-
cedure left some dry pockets and we
finally found it necessary to insert a hose
into the stockpile for a period of 15 to
30 seconds in each square foot of the
pile. After such treatment, the sand is
allowed to drain for about 8 hours be-
fore using, and a careful visual inspec-
tion is maintained to see that sand fed
to the batching plant does not appear
too dry.

Sand left in the bunkers shows a ten-
dency to lose moisture more rapidly
against the sides of the bunker than in
the middle. This condition has caused
considerable variation in the free water
which must be added, especially during
long or fast pours when the sand supply
is drawn low in the bunkers.

Lightweight aggregates will not ab-
sorb their maximum moisture unless
completely inundated. For instance a
Rocklite sand which will absorb 30%
moisture completely saturated will ab-
sorb a maximum of only 26% in stock-
pile. This condition causes the concrete
first batched into a mixer to have about
a 3-in. greater slump than the same con-
crete at the end of five minutes mixing.
As previously stated, these conditions
apply only where permanent well
u;,uipped mixing plants are not avail-
able.

Handling problems

In our early experiences we found
that batches caused trouble, and investi-
gation of this condition showed that the
early morning sun had heated the stand-
ing truck drums sufficiently to affect the
moisture content of the first batch. The
condition was remedied by simply sup-
plying enough cold water to the drums
before introduction of any concrete to
reduce the temperature satisfactorily.

Slump tests taken all along the route
of delivery, from the batching plant to
point of deposit, show a progressive de-
crease in slump at each point where time
elapses or where concrete is transferred
from ome conveyance or hopper to
another, all out of proportion to the de-
crease in slump of standard rock con-
crete at the same points. This decrease
in slump will average 374 to 4% in. for
normal operations.

We have found that considerable care
must be taken to see that all drums,
skips, hoppers and carts used in convey-

WESTERN CONSTRUCTION —December, 1950




Lightweight Concrete

ing the concrete are kept at as nearly the
temperature of the mix as reasonably
possible. These conditions considerably
facilitate the handling of the lightweight
concrete.

We have found it advisable to dump
an entire truck load into a receiving
hopper at one time. Our best results
have been obtained when the hopper
contains not more than 2 cu. yd. More
than this quantity tends to cause the
mix to adhere to the hopper sides and to
clog the opening. The same is true of
deck hoppers and carts; any excessive
amount or excess time may cause stiff-
ening and clogging of the hoppers.
[Lven in the use of elephant trunks we
have several times had to remove the
trunks and beat out the lightweight
conerete which had stiffened sufficiently
to fail to run through., We have run into
extreme cases where on lowering a
vibrator into an elephant trunk carrying
lightweight concrete we have been un-
able to get the vibrator back out until
we removed the concrete bit by bit.

Precautions for placing

After being received at the point of
deposit and placed in the forms, care
must be taken to see that segregation
does not take place. The light aggregate
has a tendency to float, and even the
action of a vibrator left in a wall form
for as long as one minute may cause a
serious rock pocket. We have found it
necessary to carefully instruct our
vibrator operators to keep the vibrators
moving rapidly from place to place to
prevent formation of pockets.

Unless lightweight concrete i1s ex-
tremely wet, it cannot be moved after a
few minutes in the forms. It will not
run, even under persuasion of a vibrator,
s0 it is necessary to give special atten-
tion to pouring under windows and
other similar different locations.

In pouring walls, stairs or beams we
have found a relatively wet mix, with a
slump of 514 to 6 in. at point of deposit,
vibrated lightly, to be advisable. In
slabs, on the contrary, we have found it
necessary to pour as stiff a mix as we
could handle to prevent the fine aggre-

gate from floating to the surface. On
more than one occasion we have had to
tamp the mix in order to force the ag-
gregate back down.

This situation is accentuated when it
is necessary to finish the surface of the
slabs. We have found it very difficult to
finish lightweight slabs without first
tamping and bull-floating the concrete
and then sprinkling on a dry mixture of
cement and standard weight sand. We
believe that separate topping should be
used wherever possible.

Admix found essential

We have found the use of admix to be
almost essential in making the light-
weight concrete workable enough to
pour satisfactorily. Because of the natu-
ral quick setting tendency of the mix,
we avoid like the plague any admix that
seems to accelerate the setting, and
much prefer the use of an admix having
a retardant action. While we recognize
the value of air entraiming admixes, we
are not over enthusiastic about com-
pounding the difficulties of controlling
the concrete by using both lightweight
concrete and one of the types of air en-
training agents more difficult to control.
An air entraining agent which is not
difficult to control, on the contrary, aids
in handling the lightweight.

One other thing in connection with
the use of lightweight concrete which
we have occasionally had trouble con-
trolling is the inspector or the designer.
We have chipped several loads of hard-
ened concrete out of hoppers and other
handling equipment on several occa-
sions before we have been able to con-
vince the designer that his mix con-
tained insufficient water and that the
material could not be handled the same
as regular concrete.

To summarize and to draw a few brief
pointers from our own experience, we
hold the following opinions:

1. Lightweight concrete is not easy to
handle, and deserves careful atten-
tion directed toward easier han-
dling and placement.

2. The pre-saturating, batching and
mixing of lightweight, while well

ADAPTABILITY of o stiff mix on slopes makes lightweight concrete valuable under special condi-
tions. But slump and aggregate saturation are difficult to control in the field.
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TOP—Tendency of lightweight mix to harden
fast makes special handling set-up necessary,
such as this intermediate hopper arrangement.

BOTTOM—Slope of chute must be steep
enough to handle sluggish mix. This chute is
lined with galvanized sheet to reduce sliding
friction.

taken care of in the major supply
centers, is still a problem in loca-
tions not normally equipped to
handle the material.

3. The free water in the concrete is
quickly absorbed into the aggre-
gate, resulting in rapid loss of
slump, stiffening, and setting of the

concrete.

4, Considerably more water must be
used in the mix than in standard
weight concrete to make adequate
handling possible.

5. The use of an admix is advisable to
assure workability.

6. Special care must be taken during
placement to avoid rock pockets
and to assure satisfactory placing
in portions of the forms difficult to
reach.

7. Care must be taken not to vibrate
the concrete in the forms exces-
sively to prevent segregation.

8. Satisfactory finishing of slabs is
difficult, and we have found applied
topping advisable.

0. Extremely lightweight concrete is
more difficult to handle than con-
crete containing more natural sand
and weighing slightly more. The
breaking point seems to us to be
somewhere very close to 105 1b.

10. Designers and inspectors, as well

as builders, must realize the nature
of the material and treat it as what
it is, rather than as rock concrete.
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Completing San Francisco's Big Airport Project with—

800 Tons of Asphalt Paving Per Day

GRAD[NG AND PAVING,
begun in 1935 and given a spurt during
the wartime direction of the Corps of
Engineers, is nearing completion at
record breaking speed at the San Fran-
cisco Municipal Airport. Morrison-
Knudsen Co., Inc., Boise, Idaho, is do-
ing the work under a $2,595,000 contract
by the San Francisco Public Utilities
Commission which states that no less
than 2,500 tons compacted rock base and
800 tons surface pavement must be
placed each working day.

This unusual clause relating to daily
progress requirements in the field is in
the contract because of the great quan-
tity of work to be done before the fall
moisture appears. A minimum daily
achievement 1s stated for both rock base
and pavement, with the understanding
that appurtenant work such as grading,
prime and seal coating, be done as fast
as is required.

Work recently completed was done
to bring up to C.A.A. standards two re-
maining runways, 1R-19L and 10L-28R.
Work on runway 28R, the instrument
runway, had to be completed in 90 days.
It was enlarged from 150 to 200 ft. width,
7,750 to 8,870 ft. in length. It consists
of 12-in. crushed rock base and 3-in.
pavement, laid at the rate of 756 sq. yd.
per calendar day. In this case the prime
coat was 0.4 gal. per sq. yd. of MC-1.
Although SC-1 gives better penetration,
it could not be used because of the speed
required during construction.

Sequence of current work

Other work such as miscellaneous
paving on warm-up strips, drainage
trench, and pipe completes the contract.
Drainage has been given careful atten-
tion, particularly since the 13-ft. fll is
at elev, 14, just a few feet above the high
tide level. The largest item for drainage
is over 35,000 lin. ft. of grade Los An-
geles type extra strength vitrified 6-in.
clay pipe, a material built to withstand
the crushing stresses from both com-
paction and live loading. All pipe in the
trenches is laid with an open joint on a
crushed rock base, so that each drain
also serves as a subdrain. Twelve pumps
located in four sumps give a total dis-
charge capacity of 148,000 gpm.

A typical runway cross-section shows
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FROM an mitial $100,000 investment
of San Francisco businessmen in
1927, the San Francisco Municipal
Airport has progressed in size, stage
by stage, until at the present time it
ranks among the six largest in the
United States. Four stages of con-
struction have been underway since
the initial developments, with their
pavements of flexible coat asphalt,
asphalt stabilized earth bases and
macadam, until at the present time
the airport represents an actual and
planned investment of $50,000,000,
with runway and terminal facilities
double that which they were prewar.
The topography of San Francisco
has forced the city to go 12 mi. south
into the next county to establish its
airport,

The new terminal to be built under
subsequent contract will handle 3,-
000,000 revenue passengers per year
(expected by 1956) with an ultimate
capacity assumed at 10,000,000 per

year. Traffic in air express, air mail,
and air freight as well, is increasing
at such a rate that parallel runways,
one each for landings and takeoffs,
are necessary to accommodate this
heavy volume of traffic.

Airport land holdings have been
gradually expanded from the original
1,112 ac. in 1927 to the present 3,701
ac., giving San Francisco an airport
of roughly 109 of the city's area.
The airport today includes reclaimed
areas raised by filling, and former
swamp and tide lands filled expressly
for runway extensions. This has re-
quired 19,500,000 cu. yd. of fill mate-
rial, making the airport one of the
largest earthmoving projects in the
entire West (Western Construction—
July 1949, pg. 65). The entire airfield
sits over former tidal marsh between
30 and 80 ft. deep, and the material is
a soft and compressible silty clay,
with an average Califormia bearing
ratio of 3.—Editor.

a 13-ft. fill (placed in 1947) on bay mud,
12 in. of compacted crusher run base,
and 3-in. asphaltic concrete pavement.
The base is compacted to 97% density,
which in this case is 139 of a possible 143
Ib. per cu. ft. for solid rock. This high
density is due to strict aggregate grad-
ing and compacting by a 12-ton 3-wheel
roller. The rock is laid in 5%4-in. lifts,
and compacted to 4 in. A custom-built
spreader box, extra heavy and 11 ft.
wide, is pushed by an HD 19 tractor.
About 345,000 tons of crusher run base,
plus the subsequent pavement on the
contract, are being laid by five 8-ton and
three 12-ton rollers. The base rock is
given a l-in. minus surface coat,
amounting to 475,000 sq. yd., and bladed
with a motor grader to a 34-in. fine grad-
ing tolerance.

The rock is procured at the Macco
Corp. Brishane Rock Co. plant, located

FOUR TYPES of compactors used as paving pro-
gresses. Left to right—Hyster grid roller alternates
with sheepsfoot for compacting fill; Galion
"Chief'" 3-wheel 12-ton roller compacts crusher
run base; Buffalo-Springfield 3-drum tandem
gives the hot asphalt course the "breakdown rell,"
and a 2-wheel Buffalo-Springfield, weighing 8 to
12 tons with water ballast, provides "finish roll.”

7% mi. north of the airport. The plant
produces aggregates from eight crushers
and sand from crusher rolls.

An average of 14 grid roller passes is
necessary for 95% compaction. Alter-
nating with the grid roller at the begin-
ning of compaction is a conventional
sheepsfoot tamper. The sheepsfoot is
specified not only as to unit weight, but
as to total number, three, of drums that
must be used, each not less than 10 tons.
This assures compaction in the center
of each pass. The grid roller is a 32,000-
Ib. Hyster model, with 3%-in. spacing
between grids. Following sheepsfoot
and grid rolling, a 100-ton rubber tired
Porter compactor is run over the fill.
The 100-ton compactor is operated pri-
marily to give the fill a load test, and not
for further compaction. It is loaded to
66 tons in the field, for the reason that
under rough surface conditions, 30 tons,
or almost half the load, sometimes is
transferred to the outside of the four
wheels, Since this roller is operated for
a physical test to failure rather than for
compactive effort, the maximum unit
load on the rubber tires must be kept
constant.

Whenever failure, or indication of
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future failure, becomes evident under
the heavy test load, work 1s stopped at
that point until the cause is found. Rea-
sons uncovered in failures to date have
been either unsatisfactory drainage or
material. Test core samples are taken on
the spot and the faulty material exca-
vated immediately.

The original estimate was for 450
hours on the sheepsfoot roller, and 630
hours on the grid. Because of changes
in field practice, the sheepsfoot was used
600 hr.,, a 33% increase, and the grid
roller used 980 hr., an increase of 55%.
This is because more compactive effort
with grid and sheepsfoot rollers is neces-
sary due to the nature of the fill material,
resulting in reduced number of hours
on the rubber-tired roller.

Borrow pit material

Over 900,000 tons imported borrow is
being supplied from the nearby Millbrae
pit, one of the largest open pit borrow
sites in the world, for the fill on the new
runway (Western Construction— April
1947, pg. 73). The compaction specified
is 959%, measured by the AASHO T-99-
38 Proctor test, modified. In this test,
laboratory compaction is achieved with

WHEEL CUTTER of 12-in. diameter was
rigged by contractor on side of the "finish
roll" compacter to cut and trim pavement for
neat construction joint,
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LEFT—Rock for crusher run base is laid in 5/4-in.
lifts from custom-built spreader box.

RIGHT—Adnun paver loys a blanket of hot mix.

a 10-1b. hammer, instead of 5.5 Ib,,
through an 18-in. drop instead of 12 in.,
and using five equal layers instead of
three, to determine 1009, density rating.

When earthwork began during the
war, the soils laboratory was in nearby
Berkeley, in connection with the Uni-
versity of California. At that time, all
possible borrow pits were well selected
and explored, and samples were taken
as deep as 130 ft. from possible sites. At
Millbrae, the California bearing ratio
tests show the material to be halfway

between a rating of 20, the minimum
specified, and 40.

Personnel

A. O. Olsen is Chief Engineer and
Manager of the San Francisco Public
Utilities Commission. Construction is
under the direction of H. E. Lloyd, Con-
struction Engineer, and G. D. Burr, De-
sign Engineer. J. E. Parks is Resident
Engineer.

O. H. Tucker is Project Manager for
Morrison-Knudsen Co., Inc. Superin-
tendents include A. J. “Buck” Hope;
Joseph H. Miller, paving; and F. F.
Smith, pipe. Completion is scheduled
for Fall, 1950, on the entire contract.

Work on Two Cofferdams for Spillway
At Albeni Falls Dam Will Start Soon

CONSTRUCTION of Albeni Falls
Dam on the Pend Orielle River, 4 mi.
west of Priest River, Idaho, will start
about January 1, 1951 according to Lt.
Col. John P. Buehler, District Engineer
of the Seattle District, Corps of Engi-
neers. Plans and specifications for the
first construction contract were issued
November 10 and will be opened in
December.

This initial contract, estimated to cost
between $500,000 and a million dollars,
will include the preliminary rock exca-
vation for the spillway dam; necessary
clearing, widening, and deepening of the
right or north channel which will be
used for diversion purposes during con-
struction of the spillway, and construc-
tion and unwatering of the cofferdams
upstream and downstream from the
spillway.

Completion of this work is scheduled
for May 1, 1951 to permit immediate
construction of the spillway.

The cofferdams will be of rock and
earthfill construction, material to be ob-
tained from the excavation. Approxi-
mately 180,000 cu. vd. of excavation will
he required, most of which will be rock
from the island in the channel.

The cofferdams will be placed in three
sections. The longest will be located a

short distance downstream from the
axis of the dam, extending from the
south abutment to the north island in
mid-channel. The length of this coffer-
dam will be about 700 ft., and it will be
constructed to the 2060-ft. elevation.

Upstream from the axis of the spill-
way dam another cofferdam will be
placed in two sections. One section,
about 200 ft. long, will extend from the
south abutment out to the rock which
forms the south island in the channel
The other section will be approximately
300 ft. long and will block the channel
between the south and north islands.
The upstream cofferdams will be built
to elev. 2065 ft.

All cofferdams are designed to permit
construction of the spillway throughout
normal spring flood periods in the Pend
Orielle River. Only floods of the 1948
and 1894 magnitude would exceed the
height of the cofferdams.

The channel where the spillway dam
will be located is presently about 80 ft.
wide. Removal of part of the rock island
in the center of the river channel will
provide space for a spillway dam 472 ft.
long. Ten vertical-lift type gates 40 ft.
wide and 32 ft. high will be mounted be-
tween nine eight-foot wide piers and two
abutment sections
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Five Easy Steps

for Deciding

How Many Trucks Per Shovel

Hit-and-miss methods for choosing truck and

shovel combinations can eat up the small contrac-

tor’s profits—Here is a simplified and accurate

method for defermining the best ratio before the
job gets under way

H(J\’\" MANY TRUCKS?
Every contractor using power shovels
or similar material handling equipment
should ask this question every time a
new job is started. Through trial and
error, many now arrive at the correct
combination, but by then they may he
too far behind schedule or have elim-
inated any chance to make a profit on
the job.

Determination of the correct shovel-
truck ratio quickly and by more accurate
means may result in more profit, better
bidding, less time being required for a
job and fewer trucks needed.

To illustrate how you may determine
the correct shovel-truck ratio for vour-
self in 5 easy steps, a typical job prob-
lem is given,

The “X"” Construction Company is to
move dirt from point “A” to point “B"
a distance of 2.6 mi. This company has
one power shovel and five dump trucks.
The problem is—how many of these five
trucks should be put on this job for best
performance both from a cost and from
a time standpoint.

Step 1—Study the Equipment

The equipment of the “X"” Construc-
tion Co. is studied. We find:

1. The shovel, working at point “A"
can dig and load a 3-cu. yd. dump truck
in 6 min., including the time for the

FIG. 1—One truck
leaves shovel idle.

FIG. 2—Two trucks
still leave idle fime.

By ARTHUR L. ROBERTS

Assistant Professor of

Industrial Engineering

Oregon State College
Corvallis, Ore.

truck to get into position by the shovel.

2. The trucks travel 30 mph. when
empty and 20 mph. when loaded.

3. The trucks require approximately
1 min. to dump their load and turn
around at point “B.”

4. Each truck can haul 3 cu. vd. of dirt
when loaded.

Step 2—Determine Costs

The cost to operate the shovel and
each truck per hour should be deter-
mined. The following costs will be used
in our example:

Each

Shovel Truck

Operating costs per hour*...$ 8.00 $5.00
Labor (operators) per hour.. 2.00  2.00

$10.00  $7.00

Total costs per hour......... :

* Includes fuel, insurance, taxes, mainte-
nance, lubrication, depreciation, etc.
Step 3—Analyze the Operation

Analyzing the facts and figures that
we have obtaimed in Steps 1 and 2 we

FIG. 3—Three trucks almost
keep shovel busy for full cycle.

find that traveling loaded 2.6 mi. at 20
mph. plus 1 min. to dump and turn
around and returning empty at 30 mph.
gives us the truck-shovel charts shown
by Figures 1, 2, 3 and 4. These charts
show graphically the time relationship
of the shovel with different combina-
tions of trucks.

When using only one truck with the
shovel, note that the shovel is idle for
14 min., while the truck goes to point
“B,” dumps and returns. If two trucks
are used with the shovel as shown in
Fig. 2 then the shovel is idle only 8 min.
If three trucks are used as in Fig. 3 the
shovel is idle only 2 min.,, while if 4
trucks are used the shovel is working
continuously and each truck is idle for
4 min,, or a total of 16 min. idle time
as shown by Fig. 4. We will not con-
sider 5 trucks since the shovel is still
governing the output on the entire job.

Our problem may now take two dif-
ferent approaches: (1) the time re-
quired to move a load of material, or
(2) the cost of moving a load of mate-
rial.

Step 4—The Time Approach

If time is the most important factor,
then we find in our example that with
one truck we move a load (3 cu. vd.)
every 20 min., or 6.7 min. per cu. yd.
With two trucks we haul 2 loads every
20 min., containing 6 cu. yd. of material
or 3.3 min. per cu. yd. With three trucks,
we move 3 loads in 20 min., or 2.2 min.
per cu. yd. With 4 trucks we move 4
loads (12 cu. yd.) every 24 min., or 2 min.
per cu. yd. Therefore, if we use 4 trucks
we will move the material in the shortest
possible time. The fifth truck would not
reduce the time any further unless a
second shovel was put on the job

Step 5—The Cost Approach

If the cost of moving material from
one point to another is more important,
which is the usual case, and using the
same figures that were used in Step 4 we
obtain:

FIG. 4—With four trucks, shovel can
work continuously but trucks are idle.
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FIG. 5—Typical truck-shovel time and
cost curves. Top curve shows that 4 trucks
is most desirable in this case for moving
most material in a given time, but bottom
curve indicates that overall costs would
be less using 3 trucks.

Using one truck
Shovel cost == 20 min./60($10.00)
=$3.33
= 20 min./
$2.33
Total cost = $3.66 per load
$5.66/3 = $1.89 per yard.

Using two trucks
= 20 111in.;'(30($10.00)

= $3.33

=20 min./60(2) ($7.00)
= $4.67

- $8.00 for two loads

= $1.33 per yard.

Truck cost (1) - '60($7.00)

Shovel L‘USl
Truck cost (2) =

Total cost
$8.00/6 -
Using three trucks
Shovel cost = 20 min./60($10.00)
$3.33
20 min.
$7.00
Total cost = $10.33 for 3 loads
$10.33/9 = $1.15 per yard.
Using four trucks
Shovel cost = 24 min./60($10.00)
= $4.00
24 min.
=$11.20
Total cost = $15.20 for 4 loads
$15.20/12 = $1.27 per yard.

Truck cost (3) 60(3) ($7.00)

Truck cost (4) /60(4)($7.00)

Conclusions

From a time standpoint, 4 trucks is
most desirable since with that number
the most material will be moved in the
shortest possible time, as shown by Fig-
ure 3.

From a cost standpoint, three trucks
is the most desirable combination since
the cost of all idle equipment time is at a
minimum. A typical shovel-truck cost
curve is shown by Figure 5.

[t should be pointed out that these
conclusions apply to this particular ex-
ample only, and may change as costs or
times vary_for other jobs or other com-
panies. A separate solution will he
necessary for each new job.
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Grants for Western Airport
Projects Scheduled by CAA

THE LIST of airport construction and
development programs to be undertaken
in the West under the Federal Aid Air-
port Program during fiscal year 1951 has
been announced by D. W. Nyrop, Ad-
ministrator of Civil Aeronautics. Proj-
ects in nine Western States (Oregon
and Wyoming had no programs sub-
mitted for fiscal year 1951) represent a
cost to the federal government of $4,-
544,692 with local or state sponsors pro-
viding an additional $3,912,330.
California is receiving the largest por-
tion of federal aid with $2,112,833, and
Arizona 1s next with $1,020,345. Grants

Class Federal
Loc. and Name of Airport Pres. Prop. Funds
ARIZONA
Bisbee Douglas Int............ 6 0 14,934
Flagstatf Mun, R s 3 3
Nogales International . 1 4
Phoenix, Sky Harbor 5 3
Prescott Mun. ... 4 5
Tucson Mun. No, 2.. 5 5 30,313
Yuma County Mun..... 5 5 2,433
CALIFORNIA
Chico Mun. ...... i [ 3 6,000
Fresno Air Terminalo........... 6 6 43,312
I'mperial County . . 2 3 21,656
Los Angeles lntcru.nlloxMI 5 7 770,091
Monterey Peninsula ......... + 4 32,000
Napa County .... 4 - 20,000
Oakland Mun, ... . 5 5 200,000
Ontario International ... Ly o 40,828
Los Angeles, Palmdale 5 5 80,000
Sacramento Mun. T, 5 5 27,000
\lnmgn:mr) Field, San Diego 2 6 10,000
Lindbergh Mun,, ! San Diego.... 8 8 108,280
San Francisco Airport.......... 7 7 746,166
Sonoma County 2 + 4 7.500
COLORADO
Alamosa Mun. .. e dasians 3 3 5,864
Stapleton Airfield, Denver.. 6 8 389,306
IDAHO
Gooding ........ MR vt e =! 4 12,512
MONTANA
Flathead County ........ 3 3 21,412
Sunhburst .. SR e i 1 21,789
NEVADA
Davis Dam Airport. 0 1 6,250
Elko Mun. .. 4 4 17,500
MeCarran Field 5 § 30,625
Yerington Mun 3 2 8,750
NEW MEXICO
Lea County Airport... 3 3 52,744
Roswell Mun. 4 4 34,407
UTAH
Cedar City Mun... 3 3 6,994
Logan Cache ....... v 3 4 44,361
Robert H. llml.kln Ogden.... 3 3 19,000
Salt Lake Mun, No. 1......... 5 5 200,000
WASHINGTON
Boeing Field, Seattle. 7 7 240,000

in the other seven Western States are:
Colorado, $595,170; Washington, $340,-
000; Utah, $270,355; New Mexico, $87,-
151; Nevada, $63,125; Montana, $43,201,
and Idaho, $12,512.

The program is based upon funds pro-
vided from unexpended balances at the
end of fiscal year 1950, and $21,200,000
made available for fiscal year 1951 after
a reduction from the original appropria-
tion of $36,700,000 for projects through-
out the country.

The program for the mine partici-
pating Western States is tabulated be-
low :

Total
Funds Proposed Work
24,550 Paving, lighting.
41,400 Bldgs., paving, misc.
136,000 RBldgs., prep. site, paving, misc,
1,392,000 Bldgs., paving, lighting, misc.
29,587 Prep. site, paving.
49,833 Paving, lighting, misc.
4,000 Bldgs., mse,
11,082 TPaving.
80,000 Prep. site, paving.
40,000 Bldgs., prep. site, paving, misc,
1,417,012 Prep. site, paving, lighting, misc.
59,106 Prep. site, paving.
36,941 Prep. site, paving.
354,000 Paving, lighting, misc.
60,000 Paving, lighting, mis
226,752 Prep. site, paving, misc.
108,000 Land,
40,000 Land,
200,000 Bldgs., paving.
1,378,216 Paving, misc.
13,853 Paving, lighting, misc.
11,000 Prep. site, paving.
1,107,400 Land, bldgs., prep site, paving, light-
ing, misc.
22,500 Paving.
40,000 Paving.
42,197 Land, bldgs., prep. site, paving, misc,
10,000 Prep. site, misc.
28,000 Prep. site, paving.
49,000 Paving, misc.
17,000 Land, prep. site.
80,000 Bldgs., paving, lighting, nisc,
60,512 Bldgs., prep. site, paving, lighting,
misc.
11,250 Paving.
71,355 Prep. site, paving, misc.
30,561 Paving.

330,069 Prep. site, paving, misc.

843,846 Prep. site, paving, misc.

Where Western Engineering
Graduates Are Finding Jobs

MOST of the men who graduated from
Western civil engineering schools dur-
ing the past year now have jobs, and
indications are that the expectation of
an over-supply of graduate engineers
was unduly pessimistic.

Typical of the Western schools is the
Washington State College at Pullman,
The civil engineering department at

WSC graduated 40 men during the past
vear, all of whom are now placed on jobs.
The job distribution is as follows: state
highway department, 16; United States
Geological Survey, 7; Bureau of Recla-
mation, 6; municipal engineering de-
partments, 4; Corps of Engineers, 3;
graduate work, 2; Bonneville Power Ad-
ministration, 1; Department of Agri-
culture, 1. Also typical of the other
Western schools is that only nine of the
graduates left the state (including 3 to
Alaska and 2 to Oregon).
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210 Ft. of Corrugated Pipe
Jacked Beneath Railroad

A PIPE JACKING job that
ties the Pacific Coast record for con-
tinuous length—210 ft—has recently
been completed by Stolte-Early-Farrel-
son, Oakland, Calif,, joint-venture con-
tractor. The work was done under un-
favorable earth and rock conditions as
part of the $4,800,000 contract for sec-
tions 5 and 6 of the south interceptor,
East Bay Municipal Utility District,
Special District No. 1. To carry water,
telephone, and power lines underneath
eleven tracks, including two main pas-
senger tracks and a main freight line of
the Southern Pacific, and the principal
interchange track of the Santa Fe Rail
traffic, the line was jacked for 210 ft. of
the total 250-ft. length. During the
entire job no delays or slowdown orders
were needed for such well known trains
as the Daylight, Cascade, and City of
San Francisco.

Grade at sea level

In addition to special jacking problems
caused from length alone, the job was
also tough because the grade line was
practically at sea level, making it difficult
to drive the bore through saturated
adobe which is plentiful at the site. To
complicate the work further, large
granite rip-rap was encountered, which
had been placed along the Bay side of
the original main line by the railway
many years previously to protect the
roadbed from wave action.

Despite these conditions, overall prog-
ress was good, and the average speed
was slightly better than three-quarters
of a foot per hour of working time.
Under similar conditions, one foot of
progress per hour of time worked is

usually considered satisfactory under
normal conditions. At one time, how-
ever, the progress was only two feet in
two days, totaling six shifts. This
occurred when the pipe was being
jacked through the granite rip-rap. The
procedure at this point consisted of
splitting the granite slabs by the pin and
feather method. Once the interfering
edge of each slab was split into sizes
small enough, it was removed as part of
the mucking operation.

Hydraulic rams

Satisfactory progress under the ab-
normal conditions was made possible by
the contractor’s ingenious hydraulic
ram setup. Unusually careful prepara-
tion went into heavy 16- by 16-in. timber
backstops, heavy lining frames, and
working pit and jacking collars. A fea-
ture of the system is the manner in
which two 50-ton Rogers hydraulic
jacks are operated. They are supplied
with pressure from the oil pump in such
a manner that they can be operated to-
gether or independently on both the 30-
in. power stroke and return. The con-
tractor thus insured “fingertip” control
capable of instant change, at the pres-
sure end of the pipe (allowing easy in-
spection of work during its progress).
The jacks were mounted on a heavily
reinforced section of steel beam, in turn
bucked up by the 16-in. square back-
stops. The backstops were placed on
414-ft. centers, but were used also in
conjunction with booster blocks 214 ft.
long to make up for the difference in
ram travel. The working pit was built
just long enough to handle the 20-ft.
lengths of pipe. The pipe was worked

SETUP for one foot of progress per hour. Visible are backstops, movable jacking thrust block,
the hydraulic jacks and oil lines leading from jacks to oil pump.
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entirely by hand, without cranes of any
kind. It was stockpiled beside the job
and handled from a timber frame
equipped with hoist and tackle.

The timber frame also handled the
ingenious conveyor system for remov-
ing muck, dug from the heading by one
man working from the head end of the
pipe. Once outside the pipe, the muck
was handled by an overhead bucket.
Both the practical mucking system and
the hydraulic jack rigging were pri-
marily responsible for enabling the line
to be forced through soft, saturated
adobe that would have almost certainly
stuck a job of half the length or less, if
tried after only the usual preparation.

DIRT BUGGY in background was used to elevate
muck from working pit. The working pit was ex-
cavated just long enough to handle the 20-ft.
lengths of pipe.

The jacked pipe is 36-in. Armco as-
bestos-bonded asphalt coated corru-
gated iron pipe, 10 gage. The joints were
made by field riveting. The utilities lines
will be put into a concrete cover, poured
by hand, since there is not enough room
inside the bore to control a pumpcrete
line. The conerete will be placed from
the sand muck bucket shown in the pic-
ture.

Personnel

Fred Weiss is the project engineer for
the contractor, and in charge of the
field procedure. Otto Bohl is resident
engineer for the utility district. The
main features of the East Bay Municipal
Utility District project were reported in
Western Construction—June 1950, pg. 59,
and April 1949, pg. 72.
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Steel Cantilever Bridge to Replace
Columbia River Ferry at The Dalles

THE FIFTH BRIDGE to
cross the Columbia River between
Washington and Oregon has passed
the design stage and bids will be opened
this month on the proposed structure.
[Estimated to cost $2,850,000, the new
bridge is to be located at The Dalles,
Ore., and will serve north-south U. S.
Hwy. 97 traffic at the point where it is
intersected by the Oregon Trail Hwy.
and Hwy. 830 on the Washington side.
At the present time, traffic is served by
a ferry at the site, one of six now in
operation on the river between the two
states. The new bridge is to be built by
Wasco County, Ore.

The structure is of conventional steel
cantilever design, 2,700 ft. long includ-
ing approaches of plate girder spans,
and a clear span 576 ft. long over the
river. It will carry two lanes of traffic
at H-20 loading. Bids are being called in
two parts, piers and highway approaches
in one; superstructure steel and light
weight concrete decking in the other.
Steel construction is scheduled to begin
at the north end and continue to the
middle of the main span. The balance
will be completed by working from the
south end. An estimated saving of $100,-
000 is anticipated by elimination of
simultaneous construction from both
ends. With liberal contract time, plus
additional time allowances based on
time lost due to floods, the bridge is
expected to be in service about July of
1952,

Ferry purchased

Preliminary interest in the project is
focused on the outstanding cooperation
between the three agencies of govern-
ment involved and the details of finance.
Preliminary studies of the project were
financed by equal loans from both states
and Wasco County. Preliminary designs
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by the Tudor Engineering Co. San
Francisco, consultant on the project,
were the basis to sell revenue bonds in
the amount of $2,850,000, of which the
first $450,000 was allotted for the pur-
chase of the ferry at the site, test bor-
ings, engineering and other expenses.
The city of The Dalles, holder of an
option to buy the ferry at $300,000, as-
signed its option to the sponsoring
county, and the ferry has been pur-
chased. The effect of this is to provide
adequate funds for complete engineer-
ing as well as purchase of the competing
ferry. The sale of bonds amounting
to one and one-half times the $300,000
purchase price of the ferry is quite un-
usual, and based strictly upon the high
earning capacity of the ferry rather
than the total of its physical assets. The
current substantial net earnings of the
ferry are expected to continue until the
bridge is opened, and are being devoted
to debt retirement. During study of the
project, it was determined that if for
any reason the bridge was not built,
the ferry would rapidly retire its own
debt. Since the ferry has an established
record of performance and earnings, it
is not considered necessary to borrow
funds equal to interest for six months,
as is frequently done on a new project.

The bonds are for 25 years and pay
3149 interest. They were discounted to
yield about 4%. They are revenue bonds
secured solely by tolls to be collected on
the ferry until the bridge is opened, and

PICTURED ABOVE—

LOCATION of the bridge (in circle) and
approach routes does not conflict with
location of features of The Dalles Dam as
planned by Corps of Engineers. City of
The Dalles is 3 mi. downstream.

thereafter on the bridge. It is estimated
that tolls will be sufficient to retire all
bonds within about 13 years. Arrange-
ment has been made so that the bond
house, A. C. Allyn and Co., Chicago,
may purchase an additional $500,000 in
bonds if bids are higher than originally
estimated.
Operating costs

The estimated cost of bridge mainte-
nance is $9,300 per vear, and of opera-
tion, $40,000 per year. These costs will
be paid from revenues. Under existing
law, it is possible for Klickitat County
in Washington to levy property tax on
the Washington State portion of the
bridge until 1954. If the Klickitat County
tax, $23,500, has to be met, the Oregon
Highway Commission has agreed to ad-
vance funds to cover the amount, and
accept repayment from tolls collected
after all bonds are retired.

Highway Planning Studies
Described in BPR Report

THE BUREAU of Public Roads has
published a 48-page “Bibliography of
Highway Planning Reports,” which is
now for sale by the Superintendent of
Documents, U. S. Government Printing
Office, Washington 25, D. C,, at 30 cents
a copy. Interest in highway planning,
already widespread, is continually in-
creasing both for practical application
and for theoretical research. This bibli-
ography makes available, for the first
time, an extensive listing of reports on
the subject.

The bibliography comprises a listing
of highway planning and related reports
issued during the 20-yr. period from 1930
to April 1950. Included are reports of
traffic, origin-destination, location, and
highway-needs studies prepared by city,
county, and State agencies, and by pri-
vate consultants. The reports range in
scope from long-term State-wide studies
to location surveys for specific routes
and city traffic counts.
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DESIGN CHART

CXXVI...Reinforced Brick-Masonry Beams Without Web Reinforcement

IT IS POSSIBI:E to construct
a reinforced brick masonry beam in which
vertical web reinforcement is specified. In
such cases, reinforcement is usually of the
“Z" type stirrup. Due to the added labor
cost of laying brick around the web rein-
forcement, I would recommend avoiding
its use whenever possible.

The principal economic advantage in
reinforced brick masonry beams will be
found in its application to structural lintels
i brick walls. In such applications there
is usually an adequate sectional area so

that the use of web reinforcement may be
avoided if desired.

The Seattle Building Code requires the
presence of an approved city inspector to
supervise the construction of the rein-
forced brick masonry. In order to keep the
additional cost of this city inspection to a
minimum, the designer should include only
the minimum portion of the wall for his
beam. Shear will usually be the determin-
ing factor which will dictate the minimum
section required.

The accompanying chart has been pre-

REINFORCED BRICK-MASONRY BEAMS
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Portland, Ore.
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pared to quickly determine the minimum
section of the brick-masonry beam so that
no web reinforcement is necessary. Unit
shear at both 25 and 30 p.s.i. has been
provided for in conformity with the
Seattle Building Code allowable values
when test prisms are not available. The
lower value of unit shear, 25 p.s.i., is for
cement-lime-sand mortar. The higher
value, 30 p.s.i., is for cement-sand grout.

The chart is solved by a single straight
line intersecting all scales. The thickness
of the wall will usually be the beam breadth
b, and will be pre-determined. The total
end shear may be computed, and then the
necessary beam section may be determined
from the chart. In the June 1950 issue, a
chart for balanced tensile reinforcement
was presented. Thereon an illustrative
problem was solved wusing values of
b =13 in., d = 20 in., with cement grout.
On the accompanying chart I have drawn
a solution line for the same beam section
described above. On the scale for the total
shear, v =30 p.s.i., it will be noted that
an end shear of 680 Ib. is indicated as
being permissible without web reinforce-
ment.

In reinforced brick-masonry beams, it is
customary to figure the unit shear in the
same manner as in reinforced concrete
beams. Substituting the values from the
chart, we would then have

78 680
Unit shear, v = =
bjd 13 X 74 X 20
=299 p.s.i.

which is a reasonable check on the assumed
allowable limit.

I have designed the structural elements
for a number of store fronts for architects
wherein the conventional lintel of struc-
tural steel was omitted by placing a few
small reinforcing bars in one joint and
using lime-cement-sand mortar for a few
courses. Invariably the result has been to
the economic advantage of the building
owner, a factor which should always ba
the immediate concern of the designer.

STONE & WEBSTER, Incorporated,
has formed a Canadian subsidiary, to be
known as Stone & Webster Canada
Limited. The Canadian company, with
present offices at 50 King Street West,
Toronto, Ont., has been organized for
the purpose of making the services of the
whole Stone & Webster organization
available to Canadian industry. Alfred
T. Krook, previously district manager
of the Stone & Webster Engineering
Corporation for the Southwestern area,
with headquarters in Houston, Tex., has
been named president.
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Concrete Lining Complete
For Delta-Mendota Canal

MACHINE-PLACED concrete lining
operations have been completed for the
entire 97-mi. concrete-lined section of
the Delta-Mendota Canal in California,
principal artery of the Central Valley
Project which will transfer water a
total distance of 115 mi, between Tracy
Pumping Plant and Mendota Pool. The
canal proper now reaches as far south as
Ora Loma, and only the southerly 18-mi.
carth-lined section, on which construc-
tion is already well under way, remains
to be completed by next July, the target
date for initial integrated operation of
the Central Valley Project.

Construction of the Delta-Mendota
Canal was begun September 6, 1946, at
its northern or Tracy end, and since that
time more than 32,000,000 cu. yd. of
earth have been moved and about 700,-
000 cu. yd. of conerete has been placed,
utilizing 900,000 bbl. of cement. The
quantity of earth moved is equivalent in
mass to more than three times that of
Grand Coulee Dam—world’s largest
concrete structure—and the quality of
conerete placed for the 97-mi. concrete-
lined portion of the canal is more than
sufficient to build a sidewalk 3 ft. wide
and 4 in. thick between San Francisco
and New York City.

Automatic Gaging Stations
For Bonneville Reservoir

THREE water gage stations, compris-
ing a radio network, will soon be check-
ing the water levels in Bonneville Dam
reservoir—automatically and at 10-min.
intervals, according to the Corps of
Engineers.

The radio network will consist of the
water gage stations (each at a different
location), a relay station on the side of
a mountain overlooking the lake, and a
pickup station at the Bonneville power
house. Concrete towers, each about 50

THE 1950 ANNUAL INDEX begins
on page 127 of this issue. All of the
editorial features pubished in the
twelve issues of Western Construc-
tion during 1950 are indexed for
easy reference. Also, unit bid ab-
stracts are indexed by location and
the type of construction involved.
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“Building Tomorrow’s
West”

WITH THIS ISSUE, Western Construc-
tion completes 25 years of serving
the construction-civil engineering
fraternity in the West. The January
1951 issue will be a special Silver
Anniversary number with the theme

“Building Tomorrow's West." Al-
though single copies of the special
number will sell for $1.00, subscrib-
ers will receive the issue at no extra
charge.

ft. tall, will house the gaging stations.
They will be erected at Stevenson, 6 mi.
from the dam; at Hood River, 24 mi.
away, and at Lyle, 37 mi. away. Bottoms
of the towers will be lower than any ex-
pected low water stage of the lake and
the tops higher than any expected low
water stage. [Each tower is to be fitted
with a system of gears and revolving
arms which will produce coded signals
showing water level to within 1/100 ft.

Radio signals will be sent in this man-
ner. A transmitter at the Bonneville
powerhouse will send a tone signal to
the relay station on the side of Augs-
burger Mountain, 15 mi. east of Bonne-
ville. This station will relay the tone to
the particular gage station which is
tuned to that tone, and the signal will
activate the transmitter in that station,
which will then start the coding arm and
send a message back to the relay station
giving the water depth at that instant.
When the coded signal reaches the
powerhouse, it will be recorded on a
chart. Then the tone will be changed
slightly and the process completed with
another station to catch the water depth
at that point.

Bonneville will receive the exact water
depths at Lyle, Hood River and Steven-
son six times per hour, giving the oper-
ators of the power units in the dam a
complete report every six hours on the
water supply approaching the turbines
and generators.

Link Radio Corp., New York, and
Leopold & Stevens, Portland, were low
bidders at £13,000 before the Corps of
Engineers for furnishing and installing
the radio and coding devices.

MILLIONTH CUBIC YARD OF CONCRETE PLACED AT HUNGRY HORSE

GENERAL-SHEA-MORRISON passed a milestone in construction of the Bureau of
Reclamation’s Hungry Horse Dam on the Flathead River in Montana when the mil-
lionth cubic yard of concrete was placed at 4:30 p.m. on November 7. Mel Hord, left,
assistant to the project manager for G-S-M, looks happy as he prepares to dump the
illustrious bucket with the help of E. J. Nieman, right, field engineer for the Bureau.
The event came 14 months to the day after the first concrete was placed in the dam on
September 7, 1949,
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New Cement-Mortar Lining for
Old Small Diameter Pipelines
A CEMENT-MORTAR lining for old,

small diameter pipe lines, that gives new
pipe line performance at a fraction of
new pipe line costs, is announced by Pipe
Linings, Inc., newly-formed subsidiary
of American Pipe and Construction Co.,
Los Angeles, Calif. Licensed for nation-
wide operations under Tate pipe lining
patents, the new company has complete
facilities for servicing water, gas and oil
pipe lines of 4-in. diameter and larger,
according to Robert C. Sargent, man-
ager. The Centriline Corporation of New
York has been licensed to handle service
in the eastern part of the United States.

The work can be carried out on pipe
lines in place, without discontinuing
regular service, and all operations are
handled by trained and experienced per-
sonnel.

Through the use of specialized, pat-
ented equipment, the process first cleans
corroded matter and tubercles from in-
side pipe walls, and then applies a
smooth cement-mortar lining to the
walls. As a result, leaks are eliminated,
flow coefficients are restored and pump-
ing costs are reduced. All the advantages
of concrete and steel pipe construction
are obtained, including elimination of
water discoloration, elimination of
further cleaning for all time, and pro-
tection against bacteria.

In recent years over 1,200,000 ft. of

This Month’s Front Cover

PLACING the concrete lining for
an irrigation ditch in the Peoria
Irrigation District near Phoenix,
Arizona. First operation on this
job was to grade the ditch site
with a bulldozer-equipped Cater-
pillar D6 tractor. Then the tractor
pulled a pan breaker to put in the
center line. Next, the ditch was
excavated and formed in an aver-
age of five trips with a Fullerform
ditcher, also pulled by the tractor.
Final operation (see cover) was
placement of the concrete lining
with the tractor pulling a portable
ditch form and concrete being sup-
plied by ready-mix trucks. Aver-
age speed of the liner was 14 mi. of
ditch every two hours. R. Fuller of
Phoenix was the contractor on the
job.

cast-iron, wrought-iron and steel pipe
have been treated with success. Instal-
lations have run all the way from a few
hundred feet to many miles, and results
have been uniformly good. Equipment
used is portable by special trucks so that
all types of locations can be handled.
Heretofore large diameter pipes have
been lined by Centriline Division of the
American Pipe and Construction Co.
and this work will continue to be done

ROUGH GOING, BUT SOME FUN ON HELLS CANYON DAM SITE SURVEY

A SEVEN-MAN Bureau of Reclamation survey party, which has been taking topog-
raphy for access roads and other purposes at the proposed site for Hells Canyon
Dam on the Snake River in Idaho. has had to work in an area where even a mountain
goat would feel unsafe. But the tough job has had its compensations. At left below, a
dependable horse carries Lynn Brown and his transit to another survey point. At
right, Bob Bond is shown displaying a 100-1b. sturgeon. The survey party cooked its
own food, slept in sleeping bags and was subjected to such other everyday (in the
life of a surveyor) hardships as rattlesnakes underfoot and an abundance of poison
oak. The dam is planned to be 742 ft. in height—highest in the world—and in the

deepest gorge in the country,

by the Centriline Division. Small diam-
eter pipes have been lined for many
vears by Tate Pipe Linings, Inc., of An-
dover, Mass. Tate Pipe Linings, Inc. is
in the process of dissolution, and Pipe
Linings, Inc. has acquired most of its
equipment and key personnel for use by
the new company.

California Conference on
Highway Problems Scheduled

MAIN EVENT of 1950 for road men
from every part of California—the
Third California Conference on Street
and Highway Problems — has been
scheduled for January 24-26, 1951, on
the Berkeley campus of the University
of California.

Presented by the Institute of Trans-
portation and Traffic Engineering, Uni-
versity of California, the annual Con-
ference provides officials from all levels
of government and private organizations
with the opportunity to discuss mutual
problems and new techniques. Follow-
ing the pattern developed in previous
conferences, the program for 1950 will
include both general and special ses-
sions, the latter broken down as urban,
county, traffic engineering, and con-
struction and maintenance.

Chairman of the 1950 Conference is
Ralph G. Wadsworth, San Francisco
city engineer. The program, under de-
velopment since midsummer, is being
arranged to provid ample time for dis-
cussion of each major problem now con-
fronting road men throughout the state.

Maintenance organization and plan-
ning, secondary streets, and parking are
principal topics in the urban sessions.
Of particular interest to county men will
be discussions of road mixing, standards
for subdivision streets, and financing.
Engineer-contractor relations, inspec-
tion practices, yard and shop mainte-
nance, and pavement renovation will be
taken up by the construction and main-
tenance group. Traffic engineers will
place emphasis on the applications of
traffic engineering in rural counties.

The general sessions will relate cur-
rent road problems to the general trans-
portation situation, including national
defense.

Inaugurated in 1949, the California
Conference has rapidly established itself
as a forum for road men throughout the
state—attendance has averaged 500. An
even larger registration is expected in
1951.

Texas-Arizona Natural Gas
Pipeline Approved by FPC

A TEMPORARY certificate has been
granted by the FPC to El Paso Natural
(Gas Co., of El Paso, Texas, for the con-
struction of pipeline facilities designed
to increase natural gas deliveries to the
Phoenix, Ariz., area. The construction
program, estimated to cost $1,038,404,
will include approximately 31 mi. of
combination 16-in. and 10-in. line; about
11.5 mi. of 4%4-in. line; approximately
5.5 mi. of 1234-in. line; and six new city
gate metering and regulating stations.
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A NEW WRINKLE for housing jobs is the
adaptation of this Allis-Chalmers HD-5G
’]lrlll'1ll-!§l'lll\"'l to I]lln(ll“ r(l()ﬁng on a 100-
home project near North Bend, Ore. A spe-
cial fork developed by Bower-Edmonds
Corp., Portland, enables the unit to hoist
a half load of 16-f1. sheetings and a buck-
etful of asphalt shingles in one operation.

THE LARGEST suspension pipeline
bridge to be erected in Southern Cali-
fornia is shown being maneuvered into
position by crews and equipment of
Consolidated Western Steel Corp. A
single section of 22-in. pipe 750 f1. long
was hoisted into position by five cranes,
working slowly and in unison. The long
pipe was made by welding together a
number of 30-ft. lengths. The bridge,
over the Santa Ana River near River-
side, carries the last leg of the new
Texas-California natural gas loop line
for Southern California Gas Co.
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TOP—Take a Buckeye Reel Ditcher, add a pair of wings and a few other items and
you have a rig that digs small canals. That’s what Collins Pipe of Portland did for
this machine which is adjustable for depth, width and shape of cut. Here, the rig is
digging a canal with base width of 2 ft. and bank height of 214 ft. for a distribution
system in Block 40 of the Columbia Basin Project in Washington.

BOTTOM—When Merle Gossage, operator of a concrete mixer on the West Canal
of the Columbia Basin Project, wants to move to another part of the job, he picks up
his Model A on the charging skip and treads off down the canal bank.

FIVE CONCRETE TRUSSES exposed above the building’s roof provide an inter-
esting design for the new Fred Meyer Burlingame shopping center in Portland, Ore.
A total of 40,000 sq. ft. of floor space without pillars is the desirable result. Roof
and eeiling are hung by rods from the bottom chord of the trusses. The trusses were
lightened by use of Lite-Rock aggregate, an expanded shale produced by Empire
Building Co. of Portland. Leslie Poole is the designer; A. M. Hocken of Portland is
the builder.
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PERSONALLY SPEAKING

Maurice Housecroft, chief bridge en-
gineer of the Utah state road commis-
sion, retired recently after serving in
that capacity for over 25 years.

7 24 L4

Lester S. Corey,
president of the
Utah Construction
Co., San Francisco,
has heen named
winner of the 11th
annual non-member
award for outstand-
ing contributions to
construction prog-
ress by The Moles,
an association of
leaders in the heavy
construction indus-
try. Award winners
were announced last month at a dinner
held at the Roosevelt Hotel, New York,
and presentation of the plagques and
citations will take place January 31 at
the Waldorf-Astoria. Corey, who rose
from timekeeper of his company in 1901
to its president in 1940, has been closely
associated with the direction and man-
agement of the construction of such
famous dams as Grand Coulee, Bonne-
ville, Hoover, and Davis. Recently his
firm was awarded a $32,000,000 contract
to build Big Eildon Dam in Australia.

COREY

L / 7 4

Lieutenant Colonel Jackson Graham,
formerly executive of the Los Angeles
District, Corps of Engineers, was ap-
pointed acting district engineer last
month replacing Brigadier General
Walter D. Luplow, who has been re-
assigned to command an engineer
brigade at Camp Rucker, Ala. Prior to
his post in Los Angeles, General Lup-
low was assistant chief of engineers for
military operations in Washington, D.

L4 7 y

Walter F. Winters, formerly special
projects engineer at the Asphalt Insti-
tute’s Denver office, was recently named
chief engineer. Winters, who has had 19
vears of county, city and state engineer-
ing experience in the State of Washing-
ton, now has direction of the national
staff, promoting the use of asphalt and
developing research on the various uses
of this material.

7 v 7

Frank Nash, pioneer Alaska road en-
gineer and for over 25 years on employee
of the Alaska Road Commission, retired
November 25 as district engineer in
Fairbanks. In recognition of his service,
he has been recommended for the meri-
torious service award of the Department
of the Interior.

£ L 4 1 4

W. D. Frans is the new district engi-
neer assigned to the north central
Washington district Bonneville Power
Administration office. He will help di-
rect the sale of Bonneville and Grand
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Coulee power. This newlv-designed dis-
trict was formerly a branch of the
Seattle office.
A4 A4 ¥

More than 300 members of the San
Francisco building and construction in-
dustry gathered recently at a banquet in
the Fairmont Hotel to honor Henry J.
Brunnier, San Francisco structural engi-
neer of national reputation. Brunnier
received an award as the year's out-
standing member of the industry in
Northern California.

7 ¥ 7

Milton Schwartz is now resident engi-
neer for the California Division of High-
ways on construction of the Salt River
Bridge and approaches near Fernbridge,
Calif. The new bridge is being con-
structed to replace one in imminent
danger of collapse.

7 4 : 4

The East Bay
Municipal Utility
District in Oakland
has appointed Rob-
ert C. Kennedy to
the post of chief en-
gineer. In his new
position he will co-
ordinate and be re-
sponsible for the
engineering func-
tions of the district
and will continue to
supervise the design
and construction of
the sewage disposal project until its
completion next year. Kennedy, who

KENNEDY

FIRST TURTLE CLUB MEMBER to be registered in
this country is David J. Jones, inspector for the Bureau
of Reclamation on the Riverton Project, Wyoming.
Jones is shown receiving his certificate and lapel pin
from Project Engineer T. 4, Clark. Safety engineers
Miller Prose, left, and H. P. Vogt witness the ceremony.
Jones became eligible when a hard hat saved his life
(Western Construction—September 1950, pg. 102).
Membership application blanks are available from
Western Construction, 609 Mission St.. San Francisco.

has an excellent technical background
and 25 years of service with the district,
joined the staff as a designing engineer
and worked on the first Mokelumne
Aqueduct and the Pardee Dam. He has
since advanced through assistant chief
engineer and assistant general manager
to his present post.

7 f 7

H.A.Parker, recently-appointed man-
ager of Bureau of Reclamation’s Colum-
bia River District, has announced the re-
organization of the Irrigation Division
into the Irrigation Construction, the
Project Development, and the Irriga-
tion Operation and Maintenance divi-
sions, with headquarters at Ephrata,
Wash. Heading up the three new divi-
sions, in the order noted above, are:
L. V. Downs, acting supervising engi-
neer; W. W. Johnston, acting super-
visor; E. H. Neal, acting supervisor.
The personnel, land, legal, supply and
finance, and information sections are
tentatively assigned to the Irrigation
Construction Division pending transfer
of district headquarters to Ephrata next
spring. As development of the basin pro-
gresses—the first water is to be available
for 87,000 acres in 1952—the three divi-
sions will rise and fall in importance, ac-
cording to Parker.

4 14 f

Two new appointments to the staff of
the Western Highway Institute in San
Francisco have been announced re-
cently. Bert Trask, Boise, Idaho, has
been named associate director and will
work closely with Western state truck-
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NEWLY-ELECTED OFFICERS of the Structural Engineers Association of California.

Left to right—Harold King. Los Angeles, vice president; Arthur W. Anderson, San
Francisco, president, and Henry Degenkolb, San Francisco, seeretary-treasurer. The
men were elected at the organization’s 19th annual convention held at the Hotel
del Coronado, Coronado, Calif., October 12-14.

ing associations and other motor carrier
organizations, and with Institute mem-
bers on problems of interstate licensing
of motor carriers, He has an impressive
hackground of 20 years’ experience in
the highway transportation field. Clar-
ence G. Taylor, Mountain View, Calif.,
has been named research director for
the Institute. He has had a number of
vears of experience in editorial and re-
search work and for the past 6 vears he
has been with the Washington head-
quarters of the American Automobile
Association.
4 7 r

Hugh P. Crawford, for 34 years field
engineer for the Bureau of Reclamation
on the Klamath Project at Klamath
Falls, Ore., has recently joined the Co-
lumbia River Basin Project at Ephrata.
He is now serving as civil engineer in the
lateral design section,

¥ 4 7

J. C. Neufeld is the new city engineer
for Lethbridge, Alberta. Neufeld, a well
known civil engineer in Winnepeg and
Vancouver, succeeds James Haimes,
who retires at the end of this vear.

4 £ 4 4

The Structural Engineers Assn. of
Oregon installed new officers at their
annual dinner meeting in Portland re-
cently. The new officers are: R. Evan
Kennedy, president; Guy H. Taylor,
vice president, and James R. Griffith,
sceretary-treasurer. Kennedy i1s an as-
sociate of the firm of Cooper and Rose,
consulting engineers of Portland. Taylor
is a partner in the engineering consult-
ing firm, Moffatt, Nichol and Taylor in
Portland. Griffith is Dean of Engineer-
ing at the University of Portland and is
well known to readers of Western Con-
struction for his Construction Design
Charts which have appeared in the mag-
azine since 1935.

v T L4

At a recent meeting of the county de-
fense council in Spokane, Clyde J. Chaf-
fins, county engineer, was named civil
defense director for the county.

7 L4 v

Peter Luiten of Odessa, Wash., has

recently retired after serving 42 years as
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road foreman for Lincoln County. When
Luiten started with the county each
township took care of its own roads, and
he was in charge of one of the 6-mi. sq.
areas. In these early days he won the
$25 suit of clothes offered the foreman
building the best half mile of road on
the present Wilbur-Odessa state high-
way.
T 7 Y

R. E. McCormick has resigned as city
engineer of Great Falls, Mont., accord-
ing to Mayor Truman G. Bradford. A. J.

“Jack” Richardson was appointed acting
city engineer.
4 4 4
John E. Ryckman succeeds the late
Max Stern as information officer in
Region 2 of the Bureau of Reclamation.
Before joining the bureau staff, Ryck-
man was director of public relations for
the American Independent Oil Co. at
San Francisco.
4 4 : 4

Howard Phelps, retired Washington
State College engineering professor, has
been temporarily appointed county en-
gineer for Whitman County, Wash. He
replaces Wayne Arrasmith, who left for
army duty on November 2. Prior to his
position at State College, which he held
for 31 years, Phelps served as city engi-
neer for Boulder, Colo. Peder Hem-
stead, assistant engineer for several
vears, will be in charge of the road
office.

k4 7 T

Omne of the Northwest’s key reclama-
tion officials, Wilfred L. Karrer, trans-
fers from the Lewiston Orchards Proj-
ect in Idaho to the position of construc-
tion engineer of the Yakima Project in
eastern Washington. Karrer, who has
been with the Bureau of Reclamation
since 1929, has served as regional engi-
neer in the Pacific Northwest head-
quarters and has been with the Lewis-
ton Orchards development since con-
struction began in July 1947.

OBITYARIES . . .

Adler M. Larsen, 52, Nevada and Cali-
fornia building contractor, died sud-
denly on October 25 in Reno, Nev. In
1937, Larsen joined Norman Biltz of
Reno in establishing the Sierra Con-
struction Co.

7 E4 7

Walter Leonard Denison, 54, road
contractor and principal in the firm of
Woalter L. Denison, died at his home in
Albuquerque on October 24, after an
extended 1llness. Denison had been en-
gaged in road construction in the Albu-
querque area for 10 years and in Las
Vegas prior to that.

7 L4 7

Lee L. Page, 67, construction foreman
with the Los Angeles County road de-
partment, died October 25.

b4 v

Gayle G. Armstrong, principal in the
firm of Armstrong & Armstrong, high-
way contracting firm of Roswell, N.
Mex., died October 15. Long active in
the national affairs of the Associated
General Contractors of America, he was
a nominee for the 1951 vice presidency.

7 : & 4

Hans Jacob Jeppson, 86, active in pio-
neer transportation construction in the
West, died recently in his Salt Lake
home. In his youth he worked on early
road and railroad construction in Utah.
He also participated in freight opera-
tions with horse teams for mining com-

panies in Butte and Helena, Mont., and
took part in construction of the Cana-
dian Pacific railroad through the Cana-
dian Rockies.
T v 7

Edwin Erbentraut, 55, partner in the
firm of Erbentraut and Summers, San
Francisco building contractors, died of
a heart attack October 18 in Reno, Nev.

7 ) 3 1

Charles W. Paul, 70, retired Denver
building contractor, died on October 21.
He had been active in the contracting
and building business since 1903.

1 7 7

E. W. Heple, 45, prominent San Jose
contractor, drowned on October 27
while expediting work on a San Jose
Water Works dam project near Los
Gatos, Calif. While trying to dislodge
dirt and debris clogging the opening of
a 700-ft. outlet pipe at the dam’s base,
he slipped into the mouth of the pipe
and was forced through it by water
pressure estimated at 8,000 Ib. Heple
built his firm into one of the largest
bridge and road building organizations
in California. Among his projects was
the $500,000 concrete viaduct over the
American River at Sacramento.

- 7

Halbert Stevens Kerr, 85, retired chief
engineer for the Utah State Road Com-
mission, died October 30 at his home in
Salt Lake City. Before joining the road
commission in 1917, Kerr helped pioneer
the location and construction of rail-
roads in the Intermountain West.
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SUPERVISING

THE JOBS

Edward Hauser is job superintendent
for R. J. Daum Construction Co., Ingle-
wood, Calif., for constructing an addi-
tion to the administration building, Uni-
versity of California at Los Angeles.
Edward Jockola is general foreman and
Harold Perone is engineer on the $1,-
298,254 four-story, reinforced concrete
and brick building.

T v 7

Jerry Fox is superintendent for
Kemper Construction Co., Los Angeles,
Calif., for installing concrete lining in
the 2,240-ft. horseshoe tunnel on Colo-
rado River, Grand Valley Project, Colo.
Fargo Hodges is walker and Pete Peter-
son is master mechanic on the $250,747
project.

L 4 4 7

R. G. Cook is job superintendent for
Covina Construction Co., Covina, Calif,,
for construction of 21.5 mi. of access
roads at the Naval Ordnance Testing
Station, Inyokern, Kern County, Calif.
J. B. Hodges is field office manager on
the $212,000 project.

 J 7

Norman Jacobs is job superintendent
for Paul W. Larsen, Inc., Salt Lake City,
Utah, for construction of a plant to
generate process and heating steam at
reactor testing station in Idaho, a $362,-
589 project.

f &

L. G. “Bud” Waigand is job superin-
tendent for Peter Kiewit Sons' Co., Ar-
cadia, Calif., constructing the $1,259,940
concrete Salt Lake Terminal Reservoir,
Provo River Project, Utah. W. B. Whit-
ton is job engineer and O. K. Hoeppner
is job office manager on the Bureau of
Reclamation project.

L4 14 b4

H. L. Gourlie is job superintendent
for Morrison-Knudsen Co., Inc., Boise,
Idaho, for constructing 30 mi. of the
Big Butte Springs Pipeline No. 2, which
will supplement the water supply of
Medford, Ore. C. V. Johnson is clerk
on the $423,669 project.

i 7 L4

R. E. Robertson is job superintendent
for Carl M. Halvorson, Inc., Portland,
Ore., on a $800,251 highway project in
Oregon. Daryl K. Mason is concrete
superintendent, Fred C. Peters is engi-
neer, and Lee Means is foreman on the
job which consists of grading and sur-
facing 2.9 mi. of the Canyonville section
of the Oregon Pacific Highway.

¥ 7 7

George Waters is project manager for
Stolte, Inc., and Duncanson-Harrelson,
Oakland, joint venturers on a $213,262
construction project at Delta-Mendota
Canal head works, Central Valley Proj-
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ect, Calif. Charlie Champion is field
superintendent; Charlie Ballard, car-
penter superintendent; Virgil Welton,
excavation superintendent ; Vic McFar-
land, concrete superintendent ; Bill Gid-
dings, engineer; Verne Barker, master
mechanic; and Ed Ford, accountant.
The work consists of constructing a
pilot fish sereen structure, appurtenant
work, and a 13.8-kv. distribution line.
£ 7 o

E. George Smith is supervising a
$258,160 dredging operation at three
sites along the Stockton deep water
channel, between Pittsburg and Stock-
ton, Contra Costa and San Joaquin
Counties, Calif. Roland Davies is chief
engineer and Morris Walgraeve is shore
superintendent for Hydraulic Dredging
Co., Oakland, Calif., on the project.

4 L 4 3

George Posch, George Berry, and
William Padgett are supervising a $156,-
089 highway project for M. L. & C. R.
O’Neil, North Powder, Ore., consisting
of grading, topping and structures in
the North Powder River section of the
Old Oregon Trail, Union and Baker
Counties, Ore.

7 7 L 4
Jack Keane is job superintendent for

Utah Construction Co., San Francisco,
Calif., holder of a $297,285 contract

] G @

KEY PERSONNEL ON THE BROAD-
WAY TUNNEL JOB (see article, pg. 63)

ABOVE—T. Y. Johnson, project man-
ager for Morrison-Knudsen Co., Ine.,
and George Partridge, resident engineer
for the City of San Francisco.

BELOW—Charles Ray, assistant tunnel
superintendent, and Carl Larson, tunnel
superintendent for Morrison- Knudsen.

for railroad rehabilitation at Lathrop
Sharpe General Depot in San Joaquin
County, Calif.
i o 2

Richard Babler and Howard McInroe
are supervising construction of 51.7 mi.
of Alaska highway for Rogers Construc-
tion Co. & Babler Bros., Portland, Ore.
Jim Folstrom is job engineer on the
$1,884,391 project which includes grad-
mg and bituminous surfacing from Big
Delta to Sears Creek, Alaska.

4 i 7

J. W. Harryman is job superintendent
for M. J. Brock & Sons, Inc., Los An-
geles, Calif., for constructing remaining
buildings and facilities at the naval re-
actor testing station near Arco, Idaho.
W. W. Lassetter is field engineer on the
$1,018,000 project.

7 g 7

Supervising construction on the $1,-
701,845 sewage tunnel being built by
Kuckenberg Construction Co., Port-
land, Ore., for the city of Portland is
Lee Gordon. Merrill C. Henderson is
job engineer and Bert Soucie is office
manager on the 2Z-mi. tunnel, to be
known as the Grand Avenue sewage
interceptor unit, which will serve the
entire southeast district of Portland.

r 7 7

L. R. Rieter is job superintendent and
C. S. Muir is general superintendent for
McLaughlin, Inc., Great Falls, Mont.,
on a $250,812 highway project between
Great Falls and Fort Benton in Cascade
and Chouteau Counties, Mont. A. R.
Pearce is foreman on the job which
consists of grading, gravel, drainage,
and bituminous surfacing of 10.3 mi.

: - § L4

D. G. “Bob” Roberts is general super-
intendent for Daum-Donaldson Con-
struction Co., Phoenix, Ariz., for con-
struction of a $116,370 swimming pool
in Encanto Park, Phoenix.

Y T L4

George K. Thatcher is in charge and
R. R. Byerts is assisting on the con-
struction of a $515,000 reinforced con-
crete bridge on San Gabriel River Park-
way in Los Angeles County. W. E.
Byerts is in charge of purchasing for
the joint venture firm of Byerts & Sons
and Geo. K. Thatcher, Los Angeles,
Calif.

7 ¥ L

W. C. Treadwell is job superintendent
for Schutt Construction Co., Inc.,
Genoa, Wis., on a $362,999 clearing
project 4.5 mi. above Detroit damsite,
Ore. Earl Sanders and Leonard Mosier
are assistants to Treadwell on the job,
which consists of clearing two areas
near the reservoir on south side of
North Santiam River and on the north
and west sides of Breitenbush River.

7 7 L4

Bert Collins is job superintendent and
Tom Collins is general superintendent
for J. H. Welsh & Son Contracting Co.,
Phoenix, Ariz., on a $114,115 contract
for building a water supply system. Pete
Lalande is in charge of purchasing on
the project which will serve the Arcadia
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Eimco crawler mounted RockerShovels make
ideal tools for clearing slides off highways with-
out interrupting traffic.

Eimcos are built for heavy-duty operation, for
digging and loading rock. They're fast — 3 to 5
yards of rock per minute and they're depend-
able.

Every contractor who has purchased a crawler
mounted RockerShovel has been so pleased he’s
reordered in less than 6 months — some, three

or four-times.

Write for bulletin.

THE EIMCO CORPORATION
The World's Largest M, ] ers of Underg d Rock Loading Machines
EXECUTIVE OFFICES AND FACTORIES — SALT LAKE CITY 8 UTAM, U. S. A

ROOM 10 pa
EIMCO 104

S5 WHILE 1o S
ostH”E LOADING wiTH
BRANCH SALES AND SERVICE OFFICES: — NARROW HIGHWAY
NEW YORK, 51-52 SOUTH STREET « CHICAGO, 3319 SOUTH WALLACE STREET -
BIRMINGHAM, ALA., 3140 FAYETTE AVE, = DULUTH, MINN., 216 E. SUPERIOR ST.
EL PASO, TEXAS, MILLS BUILDING . BERKELEY, CALIFORNIA, P, O. BOX 240
KELLOGG, IDAHO, 315 MAPLE STREET

AFFILIATED COMPANIES: SOCIETE EIMCO, PARIS, FRANCE
EIMCO (GREAT BRITAIN) LTD., LEEDS 12, ENGLAND

AGENTS IN ALL PRINCIPAL CITIES THROUGHOUT THE WORLD




Improvement District and will be built
on 2,400 ac. south of Camelback Moun-
tain, Ariz.

L 4 L 4 Y

Phil S. Johnston is general superin-
tendent and George Taylor is office man-
ager for Skousen-Hise Contracting Co.,
Albuquerque, N. Mex., on it £
New Mexico highway constru
ect between Dunlap and Vau

7 4 ¥

Glen H. Prosise is superVising eoi-
struction of a $150,000 drive-in theatre
at Goleta, Calif., for M. J. Brock & Sons,
Los Angeles, Calf.

7 v 4

Carl Jacobson is general superintend-
ent and Gordon Wainwright is assistant
superintendent for Fisher Contracting
Co., Phoenix, Ariz., on a $296,000 con-

tract for constructing a 2,160-ft. sus-

and always.

The California Wire Cloth Corporation

OAKLAND =

PRODUCT
The Colorado Fuel & Iron Corporation o
DENVER

® Like many other modern re-
inforced concrete projects, this
one uses welded wire fabric.
There is a Clinton fabric de-

signed to meet your require-
ments . . . Specify Clinton, now

CLINTON WELDED WIRE FABRIC

pension bridge across the Gila River at
Gillespie Dam for the El Paso Natural
Gas Co. The bridge will carry the Texas-
San Francisco 30-in. gas pipeline across
the river.

C. W. Miller is supervising construc-

F §
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Harold C. Morton 1s project manager
for The Austin Co., Oakland, for con-

structing the $140,000 John C. Lynch
Warehouse and Office Building, San
Francisco, Calif.

v 7 7

B. M. Collins is project manager for
Collins Construction Co. on its $938,855
highway construction project between

The TACOMA NARROWS BRIDGE
Uses CLINTON Reinforcing Fabric

.JLJEI'H_-,-‘ JE:.\'Q:#?GG!(V“ (i

Midland and Odessa, Midland and Ector
Counties, Texas. A. C. Melton 1s general
superintendent and W. H. Clem is as-
sistant superintendent on the job which
includes grading and asphaltic concrete
surfacing for a four-lane road.

T v v

tion Co., Twin Fails,
Idahe,on a highway
relocation job 13 mi.
north of Cascade,
Idaho.

Ben Sloter is supervising construction
of the addition to Jordan High School,
[.ong Beach, Calif., for Tom E. Nor-
cross, Long Beach. Don Redd is project
engineer on the $721,000 contract.

4 & W

Glenn Veater is general superintend-
ent for Allison & Haney, Albuquerque,
N. Mex., constructing 18 mi. of sewers,
laterals, and manholes on a $192,000
contract with the city of Albuquerque.

E L4 7

Louis A. Wilson is project manager
and Dick Yeager is project engineer for
Pioneer Constructors, Tucson, Ariz., on
its $400,000 paving and sewer construc-
tion contract on a military housing proj-
ect, Roswell, N. Mex.

7 7 4

F.]J.“Hux” Huxtable is general super-
intendent and Joe Collins is assistant
superintendent for T-S Construction
Co., Los Angeles, Calif,, for construct-
ing the May Co. Lakewood department
store at Long Beach, Calif. John Da-
shiell is foreman on this $5,000,000 proj-
ect.

v v v

Wes Gemmell is job superintendent
for B. C. Bridge & Dredging Co., Ltd.,
Vancouver, B. C., on its $3,500,000 mod-
ermization program of the No. 1 gen-
erating plant of B. C. Electric Co. Norm
Wilde is timekeeper ; Val Bril is powder-
man; Slim Morrison, bridgeman fore-
man, and Pat Murray is chief enginecr
on the project which is located at Lake
Buntzen, B. C.

7 7 7

Frank D. Manning is project man-
ager, Arthur Ellison 1s general superin-
tendent, and Roy Franceschina is as-
sistant superintendent for Winston
3ros., Monrovia, Calif, on the com-
pany’'s $1,000,000 contract for sinking
two shafts for the Southwest Potash
Corp. The project is located 30 mi.
northwest of Carlshad, N. Mex.

v v v

Guy H. James is project manager and
R. E. Leech is general superintendent
for Guy H. James Construction Co.,
Oklahoma City, Okla., on its $1,851,726
railroad relocation job between Kopperl
and Blum, Texas, on the Santa Fe track.
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3547 lineal feet—4729 sq. yds. of 9-in., 12-ft.
lane in 13 hours. That is the record
established by the Williams Paving Company
of Norfolk, Va., using one MultiFoote 34-E
DuoMix Paver on sections 21B2 and
22A1 of the Eastern Extension
of the Pennsylvania Turnpike. Not only
is that a Record for the present
section but it is a Record for the
original construction as well!
High output was the result of the
thorough organization and planning
of the Williams Paving Company
and the best in equipment.
THE FOOTE COMPANY, INC.

Subsidiary of Blaw-Knox

NUNDA, NEW YORK

MultiFoote 34-E DuoMix Paver
on the Williams section of the
Turnpike. Day after Day, trouble-
free service, makes records.

‘ -
T 2l Oy _/

MYULI[FooTE PAVER

FOR EVERY PLACE CONCRETE MUST BE POURED

O. 5. STAPLEY CO. C. H. GRANT COMPANY LEROI-RIX MACHINERY COMPANY
Phoenix, Arizona San Francisco, California Los Angeles, California

LIVELY EQUIPMENT COMPANY CONTRACTORS EQUIPMENT COMPANY
Albuquerque, New Mexico Portland, Oregon

COLORADO BUILDERS' SUPPLY CO. FOULGER EQUIPMENT COMPANY AIR-MACK EQUIPMENT CO.
Denver, Colorado Salt Lake City, Utah Seattle, Washington

WESTERN EQUIPMENT COMPANY
Spokane, Washington; Boise, Idaho Falls, Idaho
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Ask Your GAR WOOD—ALLIS-CHALMERS DEALER FOR A DEMONSTRATION




t l c

Matched y,;

Because it loads more dirt quicker . . . takes

a full heaping load every time . . . dumps
faster and spreads under accurate control,
the entirely new Gar Wood 625 Scraper puts
the bite on yardage costs. A typical contractor
comment is: “Fastest loading and dumping

scraper for its size on the market."”

The new 625 with its bowed cutting edge

loads easily with less tractive effort due to

SO

th the NEWw
HD-2O TraCl’or

the live boiling action. Positive forced ejection
wipes the bowl clean every trip.

Used on the most gruelling jobs, the 625 has
proved its ability to handle sand, muck, wet
clay and other soils in all kinds of weather,
Construction is extra heavy in all details.
Design is completely modern and includes
every feature for lower earthmoving costs.
Get full information on the new 625 . . . use
the coupon below.

*24.5 cu yd heaped capacity
*18.2 cu yd struck capacity

- COST-CUTTING
FEATURES

* Open bowl

* Live bailing action
* Extra large apron opening
* Forced ejection under power

* High clearance and low center of
gravity

* Closely controlled ejection for ac-
curate spreading ‘

* Large fires for greater flotation

* Extra strength throughout . . . plenty
of “heef” where needed

GAR WOOD

INDUSTRIES

£

GAR WOOD INDUSTRIES, INC.

Findlay Division - Findlay, Ohio
MANUFACTURERS OF GAR WOOD TRACTOR EQUIPMENT

FOR ALLIS-CHALMERS INDUSTRIAL TRACTORS

GAR WOOD INDUSTRIES, INC.
Findlay Division, Dept. 022-4, Findlay, Ohio

Please send me bulletin describing
the new Gor Wood 625 Scroper.

Name . ..

Company =

AT e e ot
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Placed in a well-known motor oil without ad-
ditives (left), fuel soot, road dust, and other
engine deposits quickly settle, forming gum-
my, power-robbing sludge.

Rich in detergent additives, Tydol HD
(right) dispersed these deposits. Held harm-
lessly in suspension until oil is drained, they
cannot collect to form sludge.

rypoL HD—F
fueled engines 1 n
51;41:109'“) units U

pOL HD 5
1}.:‘[) For every WP~ ' ¢ and contt
nd to seve in drums.

cold 5{1.::';. a 0. 40. Sold in

© TWA CO.

Vo hlgh speed gi,ubses crucks,
HCJ\Y D t} cO
m‘cl)l Sold in cans 20

SAE grades 10: 2% ency level
jected tO
nued

¢l of the HD

cy ev Ed dlESel en-

TIDE WATER ASSOCIATED OIL COMPANY

No Other 0Oil

KEEPS ENGINES

SO CLEAN...

SO FREE FROM WEAR!

Especially in winter, when operating strain is heaviest, a clean
engine really pays off in extra power. And in automotive
and stationary units of every type, Heavy Duty Tydols have
proved they keep engines cleaner than any other oil. Proved
they measurably reduce engine wear!

Far richer in high detergency additives, they quickly loosen
carbon, sludge, varnish deposits. Their active dispersiveness
renders harmless these abrasive foreign deposits, by holding
particles loosely in suspension. And their low pour point in-

sures instant lubrication even in coldest
weather. Yes, every quart. .. every drop

cleans as it protects as it lubricates, Does

E '|'HR|VE ON all three jobs. .. not just one!

Rely on your Associated Representative for

butane, diesel- expert belp on any lubrication problem.
tractors,

nditions.
d drums.

an Tydo!

frcqueﬂt
overloading:

Tune in. .. enjoy the
25th Year of Associated Sporicasts

the most

S PROTECTS as it LUBRICATES \J"%

WESTERN CONSTRUCTION —December, 1950



Contracts. ..

A Summary of Bids and Awards
For Major Projects in the West

Arizona

$325,766—W. J. Henson, P. O, Box 471, Prescott, Ariz.—Low
bid on 7.6 mi. grading and new alignment on Topock-Kingman
Hwy.; by State Highway Commission.

$267,908—]. & J. Construction Co., 1801 Petroleum Building,
Oklahoma City, Okla,—Contract for 215 mi. rural distribution
lines in Pima County; by Trico Electric Cooperative, Inc.,
Tucson.

$399,843——Acme Materials-Daley Construction Co., 2400 S. 16th
St., Phoenix—Low bid on 10 mi. of Phoenix-Tucson Hwy.,
Pima County.

$126,822—Tiffany Construction Co., P. O. Box 846, Phoenix—
[.ow bid for East Broadway Road, Phoenix, 4.5 mi. grading and
surfacing; by State Highway Commission.

$284,448—Fisher Contracting Co., P. O. Box 4135, Phoenix—
Contract for grading and alignment on Superior-Miami Hwy.;
by State Highway Commission.

California

$363,308—Dimmit & Taylor and T. M. Page, Monrovia, Calif.
—Low bid for 15.5 mi. surfacing and reinforced concrete bridge
at Clear Creek between Democrat Springs and Bodfish, Kern
County; by California Division of Highways.

$1,010,900——Meonson Bros., 475 6th St., San Francisco—Con-
tract for reinforced concrete building for the Hastings College
of Law, San Francisco; by the Regents of the University of
California.

$946,610—Frederickson Bros., 1259 65th St., Emeryville, Calif.
——Contract for 4.4 mi. grading and surfacing with plant mix on
cement treated base, including bridges, in Humboldt County be-
tween Robinson Ferry Bridge and Alton Grade Crossing; by
Division of Highways.

$895,580—United Concrete Pipe Corp., P. O. Box 425, Baldwin
Park, Calif—Contract for PCC pavement on cement treated
subgrade, and construction of two bridges, between Tulare Air-
port and Tagus, Tulare County; by Division of Highways.

$2,871,212—Frederickson & Watson and M. & K. Corp., joint
venture, 873 81st Ave., Oakland—Contract for construction of
PCC pavement highway and separation structures on 4.2 mi, of
the Eastshore Freeway between Lewelling Blvd. and 0.1 mi.
north of Qakland south city limit, Alameda County; by Division
of Highways.

$533,704—G@Griffith Co., 1060 South Broadway, Los Angeles
Low bid for 14.8 mi. graded and surfaced with road mix surfacing
on imported base material between Imperial County line and
3 mi. southeast of Mecca, Riverside County; by Division of High-
ways.

$385,574—K. B. Nicholas, P. O. Box 551, Ontario, Calif—Low
bid for highway improvements in city of San Bernardino at 5th
and “I" St., including structural steel railroad overhead and
approach; by Division of Highways.

$191,806——John F. Blakemore, 902 South 5th St., El Monte,
Calif—Contract for grading and paving 3.4 mi. of state high-
way, including reinforced concrete slab bridge, near Hot Springs
Canyon Road, Fresno County; by Division of Highways.

$277,946——McGuire and Hester, 796 66th Ave., Oakland—~Con-
tract for installation of Section 2 of Alameda interceptor sewer
and appurtenances, Alameda; by East Bay Municipal Utility
District.

Los Angeles—Contract for Schedule I of Section 1 of the
Alameda Interceptor, and Section 1-B of the South Interceptor,
Qakland; by East Bay Municipal Utility District.

$1,949,000——Louis C. Dunn, Inc., 799 Monadnock Building, San
Francisco—Contract for construction of 22 three and four-story
reinforced concrete buildings for Bernal Dwellings Housing
Project, San Francisco; by the San Francisco Housing Authority.
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MODERN warer srorace

for Every Municipal Demand!

ELEVATED
STEEL
TANKS by

Pittsburgh
*Des Moines

Pittsburgh-Des Moines Elevated Steel Tanks
are built in types and sizes covering the entire
range of municipal water storage require-
ments. When you consult with a P-DM en-
gineer, you benefit by our half-century of
experience in elevated steel tank construc-
tion for cities and towns throughout America.
When your P-DM Tank is installed, you gain
in better water service at lower cost—unfail-
ing dependability—guaranteed satisfaction!
Write!

R EL 4 5t R el s ol M -

PITTSBURGH - DES MOINES STEEL CO.

PLANTS AT SANTA CLARA, PITTSBURGH and DES MOINES

Sales Offices at:
SANTA CLARA, CAL. . 627 Alviso Road SEATTLE . . .". . . 928 Lane Street
PITTSBURGH . . 3420 Neville Island DES MOINES . 1 Tuttle Street
NEW YORK . Room 919, 270 Broadway DALLAS . , 122 etorian Building
CHICAGO . . . 1224 First National Bank Building
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you dig faster, longer
with

self SHARPENING

BAER teeth are

cast Fibraloy
the TOUGHEST

cast steel known

Baer replaceable teeth are avail-
able for any adaptable dragline,
shovel or hoe bucket.

MAIL
NOW!

¥ /"%'.

i f1/({q0} Steel Products,Inc.
N L OnY Avburn, Washington :
E \'\..A\,,V;J_,/‘/ Send teeth facts [] E
1 1
g Name...oeeeeeeee. 1
1 '
1 Address..... L N0 v -
1 City.. -
.'-------------------‘-----“--------------k.
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$308,800—]. E. Haddock, Ltd., 3538 E. Foothill Blvd., Pasadena
——Low bid for Van Ness Ave. bridge, Hollywood Freeway, Los
Angeles; by Division of Highways.

$1,508,000—Haas and Rothschild, 274 Brannan St.,, San Fran-
cisco—Low bid for construction of reinforced concrete and steel
frame Public Works Building annex, Sacramento; by Division
of Architecture.

$259,323—Bosko Construction Co., Inc., 1728 Greenwood Ave.,
Los Angeles—Low bid for Valley Blvd. sewer work; by City
of Los Angeles.

272,079—H. Earl Parker, Inc., 12th and F Sts.,, Marysville,
Calif.—Contract for 2 mi, grading and surfacing of state high-
way near Placerville; by Division of Highways.

$184,368——Western Construction Co., 307 W. Hampton Way,
FFresno—~Contract for additions to sanitary sewer system section
5: by City of Fresno.

Colorado

$£516,516——Malcolm W. Larson, 4080 Galapaga St., Denver—
Low bid for construction of the 72-mi. Brighton-Hoyt-Brush
115-kv. transmission line, for the Colorado-Big Thompson Proj-
ect; by Bureau of Reclamation.

$469,955—B-Line Construction Co., 520 First National Bank
Bldg., Oklahoma City, Okla,.—Contract for construction of 108-
mi. transmission line; by K. C. Electric Association, Hugo, Colo-
rado.

$542,799—Brown Construction Co., 1530 E. Abriendo Ave.,
Pueblo—ILow bid for 4 mi. grading and structures near Clear
Creek Canyon, Jefferson County; by State Highway Department,

$741,740——Adler Construction Co., Dickinson, North Dakota
Contract for construction of Pole Hill Power Plant and access
road, Estes Park-Foothills power aqueduct, 14 mi. west of Love-
land; by Bureau of Reclamation.

$1,222,000—Mead and Mount Construction Co., 240 Railway
Exchange Building, Denver—IL.ow bid for construction of brick
and concrete addition to Colorado State Hospital, Pueblo.

$134,883—Carl V. Hill, Greeley—I.ow bid for 7.8 mi. surfacing
and structures on state hwy. 12, Las Animas County; by State
Highway Department.

Ildaho

$121,125——Henly Construction Co., Lewiston—Low bid for
construction of steel Priest River Bridge and approaches, Coolin
Road, Kaniksu National Forest, Bonner County; by Bureau of
Public Roads.

$374,198—]. H. Wise and Son, Inc., 424 Broadway, Boise
Contract for construction of 909-ft. steel and concrete interstate
bridge across the Snake River at Weiser; by Idaho State High-
way Commission.

$1,018,000—M. J. Brock & Sons, Inc., 2804 Rowena Ave., Los
Angeles—Contract for office and laboratory, and sewage treat-
ment facilities at Arco; by Westinghouse Electric Corp., for the
Atomic Energy Commission.

$334,790—0Oliver, Blumhagen, Walker & Von Cannon, Sand-
point, Tdaho—Contract for clearing operations on 27.7 mi. of
the Lake Pend Oreille section of the Spokane-Hot Springs trans-
mission line; by the Bonneville Power Administration.

Montana

$302,798—Williston Construction Co., Williston, N. Dak.

Contract for 313 mi. of electric line; by Sheridan County Electric
Cooperative, Inc., Medicine Lake.

222,925—W. D. Savalis, Oroville, Calif—Contract for right
of way clearing in Sanders County, on Spokane-Hot Springs
transmission line; by Bonneville Power Administration.
$598,713—Dudley Construction Co., Great Falls
state home for the aged at Lewiston; by State.

Contract for

New Mexico

$528,489—]. H. Ryan, Albuquerque—Contract for concrete
and steel Rio Grande Bridge, Albuquerque, U. S. 66; by State
Highway Department.

$788,206—Brown Contracting Co., P. O. Box 1479, Albuquerque
——Contract for grading, culvert work, and two steel bridges, and
asphalt pavement for 9.9 mi, of U, S. 66 between Tucumecari and
San Jon; by State Highway Department.
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FeBruary, 1935 WESTERN

NEWS SUMMARY

Note: For additional information regarding projects in this summary refer
to Daily Construction News Service, date appearing at end of each item.

Bids to 10 a.m., Feb. 18, by Metropolitan Water

LOS ANGELES, CALIF.

Distriet, Los Ange nstrueting 16,3 mi. of patrol road and 1.4
mi., of stub roads ent thereto, along proposed route of the 230
KV transmission line for the Colorado River Aqueduct, located in
SAN BERNARDINO COUNTY. Under Spec. No. 91. 2.2
LOS ANGELES, CALIF.—Bids to 2 p.m.., Feb. by Calif. Div. of High-
ways, L. A., for 1.1 mi. 1., & wer. paving betw, Cypress St. and
South City Limits in Lagu ORANGE COUNTY, Calif.,, in-
volving: 66,900 cu. exca 150,000 sta. yd. overhaul, 3,900

vd.

cu. yd. struc. excav, 3. 700 vd. subgrade pavement, 5,110 cu. yd
‘A’ coner. pavement, 940 cu. yd. ‘A’ concr. (curbs, gutters, sidewalk
and driveway), 1, cu. yd. "A’ concrete (strue.), 150,000 b, reinf
steel, 9,600 Ib. misc. iron and steel, 230 lin. ft, 24<in. corr. met. pipe,
100 lin, ft. 60-in, corr. mel. pipe, 16 lin, ft. 18-in. std. reinf. conc.
pipe, 10 ft. 24-in. std. reinf. cor pipe, 360 ft. 30-in. std. reinf. coner.
pipe, 800 M gallons water, 900 ecu. yd. salvage oil surface, 155 tons
fuel oil, 18,600 sq. yd. prep., mix and shape shoulders. 1-22
BACRAMENTO, CALIF.— Bids to 2 p.m., Feb. 20, by Calif. Div. of High-
wuys, Sacramento, for 0.9 mi. grading, surf. with salvaged surf. ma-
terinl and n bitum. tr. app'ied betw, 1.8 mi. and 0.9 mi. south of Fish

Springs School, in INYO COUNTY, Calif. Work involves: 9,600 cu.

yd. exeavation, 6,200 sta. yd. overhaul, 1,800 cu. yd. imported borrow,
76 cu. yd. ditch excavation, 95 cu. yd. s ¢+, excavation, 24 tons fuel
oil SC-2 prime coat, 107 tons fuel oil SC-3 bitum, tr., 0.91 mi. mix
bit. binder and salv. surfacing, 35 i“ yd. screenings seal coat, 26 lin.
ft. 12" corr. metal pipe, 101 lin. 24" ecorr. metal pipe, 38 lin. ft.
rem. and salv. corr. metal pipe, rem. and reset timb., guideposts,
124 timb. guideposts, 200 lin. ft. rem. and salv, guardrail, 220 M
gallons water, 48 stu. finish roadway, 19 monuments. 1-29

p.m., Feb. 20, by Nevada State High-
8.06 mi. grading, surf. and oiling

CARSON CITY, NEVADA—Rids to 2
way Comm., Carson City, Nev., for 2

ConsTrRUCTION NEWS

betw. Schurz and 9.6 mi. south of Fallon, Rt. 1A, Sees, A, A, Cl and
C2, in MINERAL, LYON and CHURCHILL COUNTIES, Nevada,
involving: 116,880 eun. yd. exeav., 189,660 sta. yd. overhaul, B6Z,005
cu, yd. select borrow, 1,156 eu. yd. struc. excav., 28.017 mi. subgrade,
28.046 mi. fin, roadway, 97,440 tons er. grav. or stone surf., 123 cu. yd.
‘A’ concrete, 97 cu. yd. ‘B’ concrete, 14,700 Ib. reinf, steel, 36.9 M fL.
BM redwood, 1,190 lin. ft. 18" corr, met. pipe, 192 lin. ft. 24" corr.
met. pipe, 66 lin. ft. 30" corr. met, pipe, 108 lin. ft. 36" corr. met.
pipe, 246 lin. ft. relay culvert pmu 130 en. monuments, 108 lin, ft.
18" concr. pipe, 514 lin, ft. L5xL5-ft. lam. culvert, 80 lin. ft, 2.0x2.0- |
ft. lam. culvert, 140 lin. ft. lam. culvert, 34 lin. ft. 8.0x
ft. lam. eulvert, 514,573 gal, u~pha|r|¢‘ road material Type SC-2, 184

tons asphaltic road material Type MC-2, 28.046 mi. roadmix.
OLYMPIA, WN.—Bids to 10 a.m., Feb. 19, by Director of H!whv\uv-.
Olympia, Wn., for: (1) WHATCOM COUNTY (NRM-17-D(1935) 0.3
of a mi. cement coner. paving and retopping existing pavement with
asph. concrete on State Road No. 1, Mill Avenue North Revision in
City of Bellingham, involving: 5,410 cu. yd. excav., 6,064 sq. yd. coner.
pavement, 70 tons asphl. concrete, 1,861 lin. ft. 6” diam. pipe, and
other items. (2) WHITMAN COUNTY (NRS 213-A)—19 mi. grading
and surf. and const. tr. timber trestle 51 ft. long and a tr. pile and
timber overcrossing with 60-ft. steel sapan, both with coner. deck, on
the Inland Empire Highway-Eastern Route, Oankesdale south, involving :
65,670 cu. yd. excavation, 12,090 cu. yd. cr. stone surf., matl., 26,200
Ib. strue. steel, 77 B ft. BM timb., and plank (tr), 2,120 lin. ft. tr.
piling, 901 lin. ft. pipe culverts. 2-1

BIDS RECEIVED

LOS ANGELES, CALIF.—Matich Bros., Elsinore, Calif., $139,804 low to
Calif. Div., of Highways, Los Angeles, for 16.8 mi. grading and por-
tions paved with conerete and portion treated with oil tr. er. gravel
or stone (plant mix) betw, 1 mi. east of Beaumont and Whitewater,
RIVERSIDE COUNTY, Calif. (See Unit Bid Summary.) 1-31

LOS ANGELES, CALIF.—Sully Miller Contracting Co., 1500 W, Tth St.,
Los Angeles, $107,081 ALT. ‘A" (ASPH. CONCRETE) and $115,017
ALT. ‘B’ (CEMENT CONCRETE), low to Calif. Div. of Highways,
State Bldg.. Los Angeles, for 3.7 mi. grad. and asph. coner. or Port-
land coner. paving betw., State St. and Los Angeles St. on Rt. 168,
LOS ANGELES COUNTY, Calif. 1-31

LO8S ANGELES, CALIF.—C. O. Sparks, 22800 E. 9th St., L. .A., $2.40 per
ton, low to County Bd. of Supervisors, Hall of Records, Los Angeles,
for 8500 tons asph. coner. medium wearing surfl, for improving Alex-
ander Ave. from Holt Ave. to Cucamonga Ave, in cities of Pomona
and Claremont, a distance of 1.88 mi, 1-22

SACRAMENTO, CALIF.—Geo. J. Bock & Son, 1007 South Harvard Blvd..
Los Angeles, $121,722, low to Calif. Div. of Highways, Sacramento,
for 3.7 mi. grading betw. Coarse Gold and Hawkins School in MA-
DERA COUNTY, Calif. (See Unit Bid Summary.) 1-23

SACRAMENTO, CALIF.—Union Paving Co., Call Bldg., San Francisco,
$61,785, low to Calif. Div. of Highways, Sacramento, for 1.5 mi. grad-
nmr and asph. coner. paving in City of Madera. MADERA COUNTY,

lif. 1-30

SACRAME\TO CALIF.—T. M. Morgan Paving Co., 472 North Barrington
Ave., Los Angeles, E‘l') 321, ALT. ‘A'—ASPHALT CONCRETE and
$92,485 ALT. ‘B'-—~CONCRETE, low to Calif. Div. of Highways, Sacra-
mento, for 0.9 mi. grading and asphalt conerete paving at north en-
trance to City of Redding, SHASTA COUNTY, Calif.

SAN FRANCISCO, CALIF.—Chas. Kuppinger, Box 856, Lakeport, $3,971.
low to Calif. Div. of Highways, Dist. Engr., State Bldg., S. F., for
139.2 mi. apply Diesel oil to roadside vegetation at var. loeationa in
SONOMA, MARIN, NAPA and SOLANO COUNTIES, Calif, 1-80

SAN FRANCISCO, CALIF.—Tiffany Const, Co., 6856 N. Tth 8t., San Jose,
$2.000, and Hayward Bldg, Matl. Co., Hayward, $2,000, identical low
bids ot Dist. Engineer, State Bldg., 8. F., for 75.5 mi, applying diesel
oil to roadside vegetation at various locations in ALAMEDA, CONTRA

COSTA and SANTA CLARA COUNTIES, Calif, 1-30
SAN MARINO, CALIF.—George R. Curtis Paving Co., 2440 E. 26th St.,
Vernon, $9,480 (USING 7" ASPH. CONCR. PAVEM.). low to City
Clerk, San Marino, for improving San Gabriel Blvd. betw. Duarte
Road and S, Gainshorough Drive. 1-11
STOCKTON, CALIF.—Tiffany Const, Co., 635 N. 7th St., San Jose, $2,029,

low to Dist. Engr., Calif. Div. of Hu.hw nys, hmcktun for 129.%
applying diesel oil to roadside vegetation at various locations in SO-
LANO and SAN JOAQUIN COUNTIES, Calif.

1-80 |

1-29 |
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In ANY Kind of Weather

and on any kind of job the BARCO stands
ready to prove by performance its claims to un-

surpassed efficiency at far lower cost.

Proof of Ample Power, Extreme Portability,
and One Man Operation plus Low First Cost,
Low Operating Cost and Low Maintenance Cost

are yours for the asking.

BARCO

Write for literature and prices.

BARCO MANUFACTURING COMPANY

1807 Winnemac Avenue, Chicago, lllinois

Gasoline
Hammer

PACIFIC COAST DISTRIBUTORS
Spears-Wells Machinery Co.,
1832 W. 9th Street,
Oakland, California

Mr. B. B. Fornaciari,
4017 Medford Street,
Los Angeles, California

HOWARD-COOPER CORPORATION

Portland, Oregon; Seattle, Washington; Spokane, Washington; Twin Falls, Idaho

When writing to the above advertisers please mention Western Construetion Newa.
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Ome of & Lambert-National Derricks on Bridge Builders, Imec., East
Bay Contract sA—San Franvisco-Oakland Bay Bridge.

CONSTRUCTION EQUIPMENT

McKIERNAN-TERRY

Pile Hammers, Pile Extractors

LAMBERT-NATIONAL
Hoists, Derricks, Cableways and Whirlers

STEELE & CONDICT

Speecial Machinery, Movable Bridge Machinery

Write for Descriptive Catalogs

McKIERNAN-TERRY CORPORATION

19 PARK ROW, NEW YORK

Distributors in Principal Cities

“We’ll Need
You Again”

which explains why they se
confidently rely on “National™
to care for their sick and im-
jured employees,

Upen being awarded new
work many contractors imme-
diately notify the National
Hospital Association. Ovwver a
period of years they have
learned that this efficient, ex-
perienced organization is fa-
miliar with their health prob-
lems and that it assures their
workmen the utmost in med-
ical and hospital care.

Regardless of the location of
your job, National offers you
this dependable service includ-
ing sanitary supervision of
camps, regular examination of
drinking water, innoculations
and other preventive safe-
These contractors kneow, guards,
from past experience, the high
standard of service “National™
affords them for their men

“National” protects employ-
ees wherever they may be.

~«gu FOUNDERS OF THE FULL COVERAGE PLAN .

National Hospital Association

400 MOHAWK BUILDING PORTLAND, OREGON

Fesruary, 1935

MILES CITY, MONTANA—Northwest Roads Co., P. 0. Box 5072, Port-
land, Ore., §143,600, low to City Clerk, Miles City, Mont., for excava-
tion, graveling and oiling of streets in Miles City, Spee. Improv. Dis-
tricts Nos. 98, 99 and 100. Oiling to be a plant mix process with
combination conerete curb and gutter with alternate bid for straight
curbing. 1-18

PORTLAND, ORE.—Bids received as follows by Oregon State Highway
Comm,, Portland, Ore., for: (1) UMATILLA COUNTY (NRM 40-C-
1985) —Itsehner & Rigdon, Barlow, Ore., $28,722, low for 1.32 mi.
grad. and surf,, 0.832 mi. oil mat. surf. tr. and 1.0 mi. penetra. type
bitum. macad., also includes grading 0.7 mi. railway roadbed on
State Hospital-Ash Street Unit, Pendleton Section of Old Oregon
Trail. (2) BAKER and UNION COUNTIES (State Proj.)—All bids
submitted for furn. approx. 4000 cu. yd. cr. rock in stockpiles on
North Powder-Haines Rock Production project on Old Oregon Trail,
have been rejected and will be readvertised. 2-2

ALMIRA, WN.—David H. Ryan, Coulee, Wn., §110,5605, low to Bureau of
Reclamation, Almira, Wn., for removal of a slide on highway and
const, railroad, Sta. 1000 to Sta. 1101, at Grand Coulee Dam, Columbia
Basin Proj.,, Wn., under Spec. No. 649-D, Work is located 22 mi.
northwest of Almira, Wn. (See Unit Bid Summary.) 1-8

MT. VERNON, WN.—A. W, Stevens, Mount Vernon, Wn., 33,278, low to
Board of County Comm., Mt. Vernon, Wn., for concrete paving omis-
sion in the Clear Lake Road, known as Secondary road project No.
18.

1-16
CONTRACTS AWARDED

PHOENIX, ARIZ.—Awards as follow by the Arizona State Highway
Comm., Phoenix, Ariz.: (1) COCONINO COUNTY (NRH 956-I)—To
Skousen Bros., Albuguerque, N. M., $96,707 for 102/3 mi. grading,
draining and placing base course about 28 mi. north of Flagstal.
(Z) PIMA COUNTY (RH 29)—To White & Miller, Phoenix, $36.918.
by Ariz. State Highway Dept., for 1.2 mi. widening and resurf. of
existing cone. pav. with asph. plant mix, 1-10

PHOENIX, ARIZ.—To K. DeWitt, Phoenix, $16,873, by State Highway
Comm., Phoenix, for furn, and placing base course in Kingman and
extending N.E. approx. 28.6 mi. on Ashfork-Kingman Highway NRH
80-G, MOHAVE COUNTY, Ariz. 1-10

PHOENIX, ARIZ.—To R, E. Martin & Co., 304 E. Lee St., Tucson, Ariz.,
$22,899 to Ariz. State Highway Comm., Phoenix, Ariz., for 14 mi.
grading and draining of roadway, iucated. approx. 35 mi. south of
Safford on the Douglas-Safford road near the junction with the Bowie
Road, Douglas-Safford Highway, Proj. NRS 114 (1935), COCHISE
COUNTY, Ariz, 1-28

PHOENIX, ARIZ.—Awards as follow by the Arizona State Highway
Comm., Phoenix, Ariz.: (1) YAVAPAI COUNTY (NRH 96-B)—To
Pearson & Dickerson, 202 N. Central Ave., Phoenix, Ariz., $39,976
for 3 mi. grading, draining and placing aggregate base course from
Cottonwood Sec. to the Verde River on Prescott-Flagstaff Highway.
(2) APACHE COUNTY (NRS 113-A)—To Heuser & Garnett, 816
Allen Ave., Glendale, $38,397 for 533 mi. grading, drain, and placing
select material one mi. northeast of St. Johns on the St. Johna-Zuni
Highway, Ariz. (3) COCHISE COUNTY (NRM 79-1)-To R. E.
Martin, Phoenix, $6,533 for replacing paved dip with a coner. box and
incidental work located within the city limits of Bishee on the Benson-
Douglas Highway. (4) MARICOPA COUNTY (NRM 8A)—To Phoe-
nix, Tempe Stone Co., P. 0. Box 1645, Phoenix, $8112, for widening
and resurf. with cutback asph. and incidental work in Tempe and
extending from 3rd St. southerly on Mill Ave. to 1st St. on the Tempe-
Mesa Highway. (5) MARICOPA COUNTY (NRH 46A)—To Tanner
& Hall, Phoenix, $49,506 for widening existing concrete pavement with
cutback plant mix from 19th Ave, and Buckeye Road westerly 13 mi.
to Agua Fria Bridge, on the Phoenix-Yuma Highway. 2-2

LOS ANGELES, CALIF.—To R. E. Job, 3716 N. Griffin Ave., Los Angeles,
$1275.70 to City Purchasing Agent, L. A., for improving Zanja St.
from 121 ft. west of Lyceum Avenue to Walgrove. 1-26

LOS ANGELES, CALIF.—To Oswald Bros., 366 E. 58th St., Los Angeles,
$103,264 to Calif. Div. of Highways, Los Angeles, for 4 mi. grading
and bitum. tr, cr. gravel or stone surf. betw. 4 mi. west of Shaver
Summit and Shaver Summit, in RIVERSIDE COUNTY, Calif, 1-22

LO8 ANGELES, CALIF.—To C. O. Sparks Co., 2309 E. 9th St., L. A.,
$23,626 by Calif. Div. of Highways, L. A., for 1.6 mi. g'rad. and
asph. concr. surf betw. San Antonio Ave. and city limits of Ontario,
SAN BERNARDINO COUNTY, Calif. 1-16

LOS ANGELES, CALIF.—To C. O. Sparks Co., 2309 E. 9th St., L. A.,
$111,026 by Calif. Div. of Highways, L. A., for 5.2 mi. grad. and
portions paved with asph. coner. and remainder paved with asph.
coner., on Manchester Ave. betw. Artesia Ave.,, Buena Park, and Lin~
coln Ave. in City of Anaheim, ORANGE COUNTY Calif. -30

LOS ANGELES, CALIF.—To J. L. McClain, 6860 Brynhurst Ave., L. J\.
$65,631 by Calif. Div, of Highways, L. A., for 0.8 mi. coner. plving
betw, Calif. Avenue and Colorado Ave. in Santa Monica, LOS AN-
GELES COUNTY, Calif. 1-30

LOS ANGELES, CALIF.—To Basich Bros. Const. Co., 205650 Normandie
Ave., Torrance, $214,957, by Calif. Div. of Highways, State Bldg., Los
Angeles, for 3.6 mi. grading and asph. coner. paving betw. Sea CIliff
and Benham in VENTURA COUNTY, Calif. (See Unit Bid Sum-

1-30

mary.)

OAKLAND, CALIF.—To Joe Catucei, 1212 18th Ave., Oakland, who bid
.07 per cu. yd. to City Clerk, Oakland, for 12,000 cu. yd. filling in a
portion of Peralta Park. 1-26

SACRAMENTO, CALIF.—To Hemstreet & Bell, 501 11th St., Marysville,
$62,732 to the Calif. Div. of Highways, Sacramento, for 2.5 mi, grading,
surf, with untr. er. grav. and applying seal coat betw. 1 mi. east of
Upper Lake and Manila Ranch in LAKE COUNTY, Calif. 1-26

SAN FRANCISCO, CALIF.—Award recommended to H. J. Hagen, Globe,
Ariz,, $110,506 by Bureau of Public Roads, San Francisco, for 2.357
mi. grading and placing selected material subgrade reinforcement on
Section D of Federal Lands Highway Proj. 2, the Kingman-Boulde:
Dam Highway, MOHAVE COUNTY, Ariz, 1-29

BAN FRANCISCO, CALIF.—To Pacific Pavements Co., Ltd., 85 Barstow
St., San Francisco, $2,316 to Board of State Harbor Comm., 8. F.,
for laying asphaltic pavement on Pier 42, San Francisco. 1-19

S8AN FRANCISCO, CALIF.—To Fay Improvement Co., Phelan Bldg., San
Francisco, $2298, by Dept. of Public Works, San Francisco, for reconst.
Pacific Ave. betw. Presidio Ave. and Walnut St., S. F. 2-2

BAN FRANCISCO, CALIF.—Award recommended to Pacific States Const.
Co., 708 Call Bldg., San Francisco, $35,437, by Bureau of Public Roads,
San Francisco, for 8.606 mi. surf. with cr. grav. base course on Sec-
tions A and B of Route 51, the Hoopa National Forest Highway, Trin-
ity Natl. Forest, HUMBOLDT COUNTY, Calif. 2-2

DENVER, COLO.—Contracts awarded as follows by State Highway Dept.,
Denver, for: (1) EAGLE COUNTY (NRH 240-D)—To Switzer &
Horner, Rt. 1, Box 247A, Arvada, $37,779 for 2.879 mi. gravel surf.
betw. Gypsum and Eagle on State Road No. 4. (2) SAGUACHE
COUNTY (NRS 389-B-1985)—To Lowdermilk Bros., 398 S. Vine St.,
Denver, who bid $23,604 for 1.873 mi. gravel surf. betw. Saguache and
Parlin on State Highway No. 114, 1-18

When writing to the above advertisers please mention Western Conmstruction News.
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The £100.000,000 State Highway Pro-
gram . . . . $72,000,000 Fort Peck Dam

« v« 531,000,000 Bonneville Dam . . . .
$170.000,000 Central Valley Water pro-
ject . ... $63,000,000 Grand Coulee Dam
. v .. 220,000,000 Colorado River Aque-

. §18.000,000 Owyhee
project . . . . flood control projects that

duct project . . .

run into millions . . . . not counting tun-
nels, bridges, harbors, sewers, water-
works., county roads, building and other
non-federal undertakings . . .. are all in
the hands of men who read WESTERN
CONSTRUCTION NEWS regularly.

These men control the reins of a
market for equipment that far surpasses
the biggest boom vear in the history of
the world at large.

For the manufacturer west of Denver
to sell this Billion Dollar Market . . . . to

reap his just reward in profitable sales

Only a full coverage paper that deals with every phase of the con-
struction West can do justice to your advertising job in the West,

« « « . is for him to recognize certain fun-
damentals essential in selling the West.

It has been said, “The West is like
an Empire unto itself.” This is true in a
sense, but this does not mean the West
is impregnable from a manufacturer’s
standpoint. On the contrary, some
Eastern Manufacturers are finding it
substantially congenial and beneficial as
a sales outlet, always open for con-

structive suggestion.

To reach the men behind this Billion
Dollar Market regularly, consistently
and inexpensively, carry vour advertis-
ing message in WESTERN CONSTRUC-
TION NEWS—*"The Voice of the Con-
struction West.” It in turn will carry
vour message to those who need your
produet.

FREE!

A copy of “Selling The West.,” a
splendid guide in approaching the West-
ern Market for maximum returns will
be sent to any manufacturer without
cost or obligation. Be sure to write for

vour copy today to

Western Construction News

114 Sansome Streel

San Francisco, California
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WESTERN CONSTRUCTION NEWS is the only construction paper
in the West that has been successful in this direction. To analyze
its circulation is to recognize the tremendous buying power it

represenls.

A GOOD REASON WHY WESTERN CONSTRUCTION NEWS
DESERVES A PROMINENT PLACE ON YOUR SCHEDULE e
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DENVER, COLO.—To C. A. Switzer, R. 1, Bov 247-A, Arvada,
$65,216 by State Highway Dept., Denver, Colo,, for 4.729 mi.
surf. betw. Granby and Hot Sulphur Springs on State Highway
in GRAND COUNTY, Colorado, NRH 151-D (1935). 1-28

BOISE, IDAHO—Awards as follow by Comm, of Public Works, Boise,
Idaho, for: (1) ADA COUNTY (NRH 129-A)—To Utah Const. Co.,
Ogden, Utah, $52,494 for 8.162 mi. grad., drain, and surf. with er,
grav. on Payette Highway betw. Boise Valley and Spring Valley. (2)
JEROME COUNTY (NRH 125-D)—To Dan J. Cavanaugh, Twin Falls,
Idaho, 325,684 for 7.547 mi. surf. with er. grav. on Sawtooth Park
Highway betw. Newman's Corner and Jerome Airport. 1-7

BOISE, IDAHO—To G. L. Arnett, Sandpoint, Idaho, $9,061 to Comm. of
Public Works, Boise, Idaho, for 1.849 mi. constructing riprap and
slope protection on the Coeur d'Alene Yellowstone Trail west of Kel-
logg in SHOSHONE COUNTY, ldaho, Proj. NRH 73-C. 1-14

MISSOULLA, MONT.—Ralph Davis, St. Johns, Wn., §61,327 to Bureau of
Public Roads, Missoula, Mont., for 5.989 mi. grading on the Bitterroot-

Colo.,
ZIav.
No. 2

Salmon Highway, Proj. Nr-19-C, located in the Bitterroot Natl. For-

est, RAVALLI COUNTY, Montana. 1-26
HELENA, MONTANA—Awards as follow by State Highway Comm., Hel-

ena, Mont.,, for: (1) GARFIELD COUNTY (NRH 256-G, Unit 1)

To Haas Const. Co., Helena, Mont., $64,762 for 12.685 mi. grad. and
const, small drain. struc. on Sec. G of the Grass Range-Jordan Road,
(2) MADISON COUNTY (NRS 281-B, Unit 1)—Te Earl L. McNutt,
86114 K. Broadway, Eugene, Ore.,, $61,028 for 6.178 mi. grad., surf.
with er. grav. and const. small drain. strue. on See. B of the Twin
Bridges North Section of the Vigilante Trail. (3) PRAIRIE COUN-
TY (NRS 802-B, Unit 1)—To E. N. Brown, Bozeman, Mont., $23,638
for 4.517 mi. grad., surf. with grav. subbase matl. and a top course
of er. grav. and const. small drain. struc. on Sec. B of the Terry-
Brockway Road. (4) JUDITH BASIN COUNTY (NRS 307-B, Unit
1)—To E. N. Brown, Bozeman, Mont,, $25,488 for 3.400 mi. grad.,
surf. with grav. subbase materinl and a top course of er. grav. and
const. small drain, struc. on Sec. B of the Stanford North Road. 1-Z8
HELENA, MONTANA—Awards as follow by State Highway Comm., Hel-
ena, Mont.: (1) MEAGHER COUNTY (NRS 49-C)—To Tomlinson,
Arkwright Const, Co., Great Falls, Mont., $12,446 for 2.032 mi. grad.,
surf. with screened grav. and const. a single span 25’ tr. timb. pile
treatle bridge and const. small drain. struc. on Sec. C of the County
Road No. 1, about 6.9 mi. west of White Sulphur Springs. (2) STILL-
WATER COUNTY (NRH 109-A, Unit 4)—To Standard Const. Co.,
Bozeman, Mont., $71,076 for 3.022 mi. grad., surf., with grav. subbase
matl,, const. small drain. struc. and road mix oiling of Sec. A of the
Witt Hill Road. (3) LEWIS AND CLARK COUNTY (NRH 269-A,
Unit 8)—To J. C. Maguire, 208 Lewisohn Bldg., Butte, Mont., $100,-
961 for 1B.681 mi. const. plant mix bitum. tr. er. grav. surf. course
on Sec. A of the Helena-Wolf Creek and Sec. D of the Wolf Creek-
Cascade Roads. (4) FERGUS COUNTY (NRS 309-B, Unit 1)—To
Haas Const. Co., Helena, $23,4656 for 3.087 mi. grad., surf. with grav.
subbase matl, and with a top course of cr. grav. and const. small
drain. struc. on Sec. B of the Lewistown-Denton Road. 1-28
SANTA FE, NEW MEXICO—Contracts awarded as follows by State High-
way Engineer, Santa Fe, New Mexico, for: (1) RIO ARRIBA COUN-

CONSTRUCTION

TY (NRH 100-C)—To Wheeler, Carrico & Silver, Albuquerque, N. M., |

$85,130 for 4.950 mi. grading, minor drainage structures, const. 3 tr.
timber bridges, etc., on State Road No. 2 betw. Espanola and Chama,

(2) Lincoln County (NRS 222-D)—To Wheeler, Carrico & Silver, Al-
buquerque, N. M., $39,628 for 5.024 mi. grading, drainage struc. and

er. grav. surf. on State Rond No. 8 betw. Corona and Carrizozo. 1-22
PORTLAND, ORE.—To J. Harms, Inc., lst Ave, S., and Hudson St.,
Seattle, Wn., $41,212 (USING METAL PIPE), by Bureau of Pllhlh.
Roads, Portland, for 2.326 mi. reconst. grading on St. Helens High-
way, located in Columhin Natl. Forest, COWLITZ COUNTY, Wn. 1-9
PORTLAND, ORE.—To Columbia Power & Investment Co,, Stevenson,
n., $30,807 (USING CONCRETE PIPE), by Bureau of Public Roads,
Portland, Ore., for 1.8858 mi. grad. and const. bridge on Randle-
tgaikima Highway in Snoqualmie Natl. Forest, YAKIMA COUNTY,
1-7

PORTLAND, ORE.—Awards as follow by the Oregon State Highway
Comm.. Portland, Ore., for: (1) COLUMBIA COUNTY (NRM 173-A-
1936)—To E. C. Hall, "Ist Natl. Bank Bldg., Eugene, Ore,, $38,835 for
0.45 mi, grading and paving on East Rainier Sec., of Columbia River
Highway. Next low: Parker Schram Co., Portland, $39,729. (2)
JOSEPHINE COUNTY (NRS 244-1935)—To E. C. Hall, Ist
Bank Bldg., Eugene, Ore., 520,968 for 1.3 mi. grading, surf. and oil
mat surf, tr. on Murphy-Grays Creek Section of Williams Secondary
Highway. (8) LINCOLN COUNTY (NRM 160-B)—To E. C. Hall, 1st
Natl, Bank Bldg., Eugene, Ore., $38,994 for 0.64 mi. grading, surf.
and penetration type bitum., macadam; also removal of buildings from
right-of-way on Toledo Section of Corvallis-Newport Highway (4)
POLK and YAMHILL COUNTIES (State Proj.)—To Itschner & Rig-
don, Barlow, Ore., $10,682 for furn. approx. 6000 cu. yd, er. rock

OF cr. grav. in Btuckplles on Grande Ronde-Sheridan Rock Prod., Proj.
Salmon River and MeMinniville-Tillamook Highway. 2-2
PORTLAND, ORE.—Contracts awarded as follows by the Oregon State
Htghwny Comm., Portland, for: (1) UNION COUNTY (NRM & H-i
1936)—To George F. Price, Dayton, Wn., $5,957 for 0.43 mi. grad.
and surf. on Elgin Sec. of Wallowa Lake Highway. (2) WASHING-
TON COUNTY (NRM 183-D, 1935)—To Kern & Kibbe, 32 S.E. Salmon
St., Portland, $8.737 for 0.45 mi. pavement resurf. on Second Street-
7th St. Unit, Forest Grove Section of Tualatin Valley Highway. (3)
WASHINGTON COUNTY (NRM 183-E, 1936)—To Kern & Kibbe, 32
S.E. Salmon St., Portland, Ore., $17,280 for 0.44 mi, pavement widen-
ing and resurf. on Range Street-Gth Street Unit, Hillshoro Section of
Tualatin Valley Highway. (4) WASHINGTON COUNTY (NRH 73,
1935)—-"]‘11 Harold Blake, 400 N, Thompson St., Portland, $64,329 for

1.1 mi. grad. and paving on Vetaw Unit, Multnomah County Lme-
Newberg Section of West Side Pacifle lehwny 2-2
BALT LAKE CITY, UTAH—To W . Clyde & Co., Springville, Utah,
$60,916 by Utah State Road Comm., Salt Lake City. for 12.867 mi.
grav, surf. road betw. Levan and Gunnison, Project NRS 140-C
(1936) in JUAB COUNTY, Utah. 1-19
OGDEN, UTAH—Wheeler & Englaﬂd Moreland, Idaho, $92,663 by Bureau
of Public Roads, Ogden, Utah, for 4.313 mi. grad. and surf. on Warm
River-Yellowstone Highway in Targhee Natl. Forest, FREMONT
Idaho, Proj. NR 34-A10. 1-25

Natl, |

COUNTY, |
BALT LAKE CITY, UTAH—To J. W. Whiting, Springville, Utah, $39,101

by Utah State Road Comm., Salt Lake City, for 5.372 mi.

grav, surf.

rond betw, Pleasant Grove and American Fork Canyon, UTAH COUN- |

TY (NRS 159, 1935). 2-2
BALT LAKE CITY, UTAH—To Floyd Whiting, Kaysville, Utah, $87,068
by State Road Comm., Salt Lake City, Utah, for 3.669 mi. grav. surf.
road betw, Echo and Coalville and Echo Wye. SUMMIT COUNTY
(NRH 60-A and 76-A). 2-2
MT. VERNON, WN.—To Cowan & Hubbard, Inc., 540 2nd Ave., N., Seat-
tle, Wn., $14,368 by the Skagit Co. Comm., Mt. Vernon, Wn, for 2
mi. clearing, grading, surf. and draining and const. timber bridges
on the Burlinmn-Butler portion of the Cascade Pass Highway, near

NEws

Flexible Joints

Write Help in
for Any Emergency
Catalog Steam lines which carry
205 power to the drills and

pumps of great oil fields
should be Barco equipped.
Where expansion and con-
traction, shifting anchor-
ages and constantly vary-
ing alignments, test flexi-
bility and leak-proof
dependability to the
utmost, the rugged
efficiency of Bareco
Flexible Ball Joints
make them a real item
of economy.

Experienced engineers

always specify BARCO.

Experienced operators
always have them on
hand in the storehouse.

BARCO
MANUFACTURING
COMPANY

1807 Winnemac Ave., Chicago, Iil.

Sizes

Ya” to 6” with sorew ends.
4” to 48” with flange ends.
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Wood

ULNERABILITY to

attack by dry rot,
termites and decay is the
Achilles’ Heel of the
otherwise perfect struc-
tural material—WOOD
—but lumber pressure-
treated with REILLY
TRANSPARENT PENE-
TRATING CREOSOTE
has been rendered invul-
nerable to attack from
these natural enemies,

W hatever the job, there is a
place where lumber pressure
treated with Reilly Transpar-
ent Penetrating Creosote will
increase the uselife of the
building or structure. Look
for our Trade-Mark

REILLY TAR & CHEMICAL

CORPORATION

1201 ARCHITECTS BLDG., LOS ANGELES, CALIF.

coAL TAH
RODUCTS )

461 MARKET ST,
SAN FRANCISCO, CALIF.

455 CENTRAL BLDG,,
SEATTLE, WASH.

Applying
Mining Brains to
Construction
Problems

.« . . That's what the contractor or
engineer does who uses Apache Explosives. Designed
for the exacting needs of the hard rock miner, they
fit perfectly into the needs of the hard rock con-
tractor. . . . . Investigate APACHE!

DYNAMITES -
@UARRY

AGRICULTURAL
PERMISSIBLES

\4
APACHE POWDER COMPANY

R. L. DIMMICK

GELATINS

General Office Spacial Rep. Works
4 Hotel Clark A
Mail and Telegraph Michigan 4121 R. R. Station and Telegraph
Benson, Arizona So. Hill St., Curtiss, Arizona
Los Angeles, Calif.
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CHEYENNE, WYOMING-—To J. M. Keahey, Buffalo, $36,118 by State
Highway Dept., Cheyenne, Wyo., for 8.283 mi. grading, draining, base
course surf. and misc. work on the Big Goose Creek Road. 1-28

CHEYENNE, WYOMING—Awards as follows by State Highway Comm.,

Cheyenne, Wyoming, for: (1) SHERIDAN CO. (NRH 28BA & NRH
179A)—To H. J. Woodman, Cheyenne, $36.611 for 1.662 mi. grad.,
drain. base course surf, and mise. work on the Sheridan-Ranchester

road. (2) NIOBRARA CO. (NRH 194E & NRH 40-R)—To North-
western Contr. Co., Seattle, $79,049 for 17.375 mi. oil tr. by rd. mix
method on the Lusk-Newcastle road. (3) WESTON CO. (NRS 278)—
To Northwestern Engrg. Co., Rapid City. $24.109 (subject to approval
of Co. Comm.) for 5472 mi. grad., drain. const, 2 tr. timb. bridges
and mise. work on the Upton-Sundance road. 1-28

 BRIDGES and CULVERTS

WORK CONTEMPLATED

PHOENIX, ARIZ.- Plans are being prepared by State Highway Engineer,
Phoenix, Arizona, for construction of an over pass on the Santa Fe
Railroad at Wickenburg and for construction of a new bridge over
the Hassayampa River on U, 8. Highway No. 60, at Wickenburg (est.
cost) $120,000, 1-22

SAN FRANCISCO, CALIF.—Bid ealls will be issued on or about the fol-
lowing dates by the S. F.-Oakland Bay Bridge Office, Rm. 811, 500
Sansome St., 8. F., for the following work on the 8. F.-Oakland
Bay Bridge: (1) Bids to be advertised about Jan, 25th to be opened
about Feb. 21 for const. of a 4-lane subway under the S.P. tracks at
Folger Ave,, in Berkeley, inv. in the main. 16,000 cu.yd. excavation;
5,700 cu.yd. concrete; 500,000 Ib., reinforecing steel, (2) Bids to be
advertised about Feb, 1st to be opened about Mar., 1st for const. of
distribution structure at the end of the fill. Structure crosses
over the S.P. tracks and the Keyroute Subway and affords traffic
distribution off and on to the bridge from the East Shore Highway.
Work involves in the main: 200,000 lin. ft. timber piles; 26,000 cu.yd.
conerete; 3,000,000 Ib, reinforcing steel; 2,500,00 Ib, structural steel.
(3 Bids to be advertised about Apr. lst to be opened at a later date
for const. of the Administration Building and Toll Plaza, to be located
on the fill at the east end of the bridge. (4) To be advertised about
May 1st, to be opened at a later date for all bridge lighting and other
electrical work. (6) To be advertised about June l1st, to he opened
at a later date for const. an overhead struc. extending from east end
of disribution structure to 88th and Market Streets, Oakland. (6) Teo
he advertised about Jan. 0Hth, 1936, for paving of the fill along the
Key Route Mole and extending north to Ashby Avenue, Berkeley, and
the paving of the Cypress Street branch and a short strip of paving
from Folger Ave. Subway to 9th and Ashby Sts., Berkeley. 1-7

CALL FOR BIDS

LOS ANGELES, CALIF.—Bids to 2 P.M., February 21st by Calif. Div. of
Highways, State Bldg., Los Angeles, for widening reinf. concrete
bridge across Malibu Creek approximately 10 miles northwest of
Santa Monien consisting of 17 81-ft. 8" spana on concrete bents and
abutments in LOS ANGELES COUNTY, Calif. Work involves: 500
cu.yd. structure exeav.; 86 euwyd. A concrete (foot blocks) ; 520 cu.yd A
concrete; 36 cu.yd. E concrete (railing) ; 97,000 1b. reinforcing steel ;
780 lb. bronze expansion plates: 3.6 M. ft. BM redwood timber (select) ;
250 tons asphalt concrete; 560 lin, ft. temporary railing; 1 lot mis-
cellaneous work. 1-29

OLYMPIA, WN.—Bids to 10 A.M., Feb. 19th by the Director of Highways,
Olympia, Wn., for bridge over Ebey Slough between Everett and
Cavalero’s on St. Rd. No. 15, consisting of 6,282 lin. ft. of tr. pile
and timber trestle, a 240" steel span with 210’ of concrete approaches,
and paving with concrete and asph. concr. on the Cavalero’s Corner
intersection, involving: 9,280 cu,yd, excav. and gravel borrow: 4,760
cuyd. conerete: 691,460 Ib, reinf. steel; 455.000 1b. structural steel;
1,292 M. ft. BM tr. trimber and plank; 107,226 lin. ft. tr. piling;
B17 s8q. yd. cement concrete; 58 tons asph. concrete; 366 lin. ft. pipe
culverts. 241

BIDS RECEIVED

SACRAMENO, CALIF.—AIll bids rejected by Calif. Div. of Highways,
Sacramento, for reinf. concr. bridge across North Fork of Feather

River at Rock Creek, PLUMAS COUNTY, Calif. Low bid submitted

by Peninsula Pav, Co., S.F. $68,768 (as stated issue Dec. 19). Pro-

ject to be readvertised shortly, 1-16
CONTRACTS AWARDED

JUNEAU, ALASKA-—To Warrack Const. Co., McDowall Bldg., Seattle,

Wn., $12,100 to Bureau of Public Roads, Juneau, Alaska, for con-
structing a 60-ft. span on concrete abutments supported by four steel
girders, to have an B” reinf. concrete floor and to be 20-ft. in width
with steel guard rails, over Lemon Creek. 1-8
PHOENIX, ARIZ.—To Phoenix Tempe Stone Co.,, Box 1645, Phoenix,
Ariz., §24,469 to Arizona State Highway Comm., Phoenix, Ariz. for
replacing concr. dips with concr. box culverts and oil surf. approach
fills at 3 separate bridge sites, one at 28] mi. E. of Welton; one at

414 mi. E. of Welton; and one 2 mi. W. of Mohawk on Phoenix-
Yuma Highway, YUMA COUNTY, Ariz. 1-21
PHOENIX, ARIZ.—To Phoenix Tempe Stone Co., Phoenix, $77,400 by

Ariz. State Highway Comm., Phoenix, for const. a railroad underpass
with grad. draining, and coner. pavement and cutback road mix,
extending from the town of Casa Grande westerly 1 mi, in PINAL
COUNTY, on Casa Grande Gila Bend Highway. 1-21
SBACRAMENTO, CALIF.—To Campbell Const. Co., 800 ‘R’ Street, Sacra-
mento, $28,979 to Calif. Div. of Highways, Sacramento, for construct-
ing overhead crossing over S,P. Co. tracks at Redding consisting of
one 40-ft. steel girder span: two 80-ft. steel girder spans on concrete
piers and approximately 287" timber trestle approaches in SHASTA
COUNTY. 1-19
SBAN FRANCISCO, CALIF.—To E. J. Treacy, Call Building, San Fran-
cisco, $4,026 to Dept. of Public Works, San Francisco, for making
repairs to Cayuga Ave. Underpass, Mission Viaduet. 1-30
YUBA CITY, CALIF.—To M, A. Jenkins, 3560 ‘Y' Street, Sacramento,
$1,744 to the Sutter County Board of Supervisors, Yuba City, Calif.,
for constructing the Ensley road bridge in the southern end of the
County. 1-10
DENVER, COLO.—To Ed Selander, Greeley, Colo., $37,666 by State High-
way Engineer, Denver, Colo.,, for const. one conerete I-beam bridge
and an overhead railroad erossing loecated betw. Akron and Yuma on

State Highway No. 64 in WASHINGTON AND YUMA COUNTIES,

Colo. Proj. USPW Nos. NRS 2380-D, Const. Div. No. 1 and NRS
380-E, Const. Div. No. 1. 1-28

When writing to the above advertisers please mention Western Construction News.
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HELENA. MONTANA—Awards as follows by State Highway Comm.,
Helena, Mont: (1) PRAIRIE CO. (NRS 302B, Unit. 2)—To W.
Mackin, Brockway, $7,859 for two tr. timb. pile trestle bridges; one
across Brackett Creek and one across Cedar Creek on Sec. B of the
Terry-Brockway Road. (2) JUDITH BASIN CO. (NRS 307B-Unit 2)
—To W. Mackin, Brockway, $2,689 for const. tr. timb, pile trestle
bridge across Meadow Creek and tr. timb. stockpass on Sec. B of
Stanford North Road. (4) FERGUS CO, (NRS 309B-Unit 2)—To W.
Mackin, Brockway, $4,205 for const. one G-span 96’ tr. pile trestle
bridge across Warm Springs Creek and one tr. timb. stockpass on
Sec. B of the Lewistown-Denton Road. 1-28

HELENA, MONTANA—Awards as follows by the State Highway Dept.,
Capitol Bldg., Helena, Mont: (1) STILLWATER CO. (NRH 1094,
Unit 5)—To McLaughlin Const. Co., Livingston, Mont., §9,673 for
const. 8-span 96" reinf. concr, bridge over Brown's Cr. on Sec. A of
the Witt Hill Road, (2) GARFIELD CO. (NRH 256G, Unit 2)—To
Inland Const. Co., 3867 Leavenworth St., Omaha, Nebr., $37,989 for
const. 1 162.3' steel and timb, bridge across Big Dry Creek and 11
tr. timb. pile trestle bridges on Sec. G of the Grass Range-Jordan
Road. (3) FLATHEAD CO. (NRH 257-D, Unit 2)—To Colonial
Const. Co.. W. 326 1st Ave., Spokane, $443,691 for 6 tr. timb, pile
trestle I-beam bridges and one concr. and steel bridge across Still-
water River: and one steel and concr, bridge across Flathead River.
(4) MADISON CO. (NRS 281B, Unit 2)—To C. C. Goddard, Butte,
Mont., $20,490 for 11 single span 19° and 6 single span 25" tr. timb.
pile trestle bridges on Sec. B of the Twin Bridges N. section of the
Vigilante Trail. 1-28

MISSOULA, MONTANA—To Colonial Const. Co., W. 326 1st Ave., Spokane,
Wn., $19,862 to U. S. Bureau of Public Roads, Missoula, Mont., for
const. or improv. a 3-span bridge over the east fork of the Bitterroot-
Salmon Highway, FHEC 19-Cl, located in the Bitterroot National
Forest, RAVALLI COUNTY, Mont. 2.2

PORTLAND, ORE.—To McRae Bros., 614 Gth Ave., Seattle, Wn., $55,1
to UU. 8. Engineer Office, Portland, Oregon, for constructing a bridge
across the navigation canal of the Bonneville Power and Navigation
Project, under Spec. No. 356-8561. 1-22

PORTLAND, ORE.—Award recommended to Joplin & Eldon, North Colum-
bia Blvd. and Penninsular Way, Portland, Oregon, $54,356 to Bureau
of Public Roads, Portland, Ore., for const. a 3-span continuous
reinf. concrete bridge over Laughing Water Creek, Mt. Rainier
Natl. Park, East Side Highway, Proj. NR-6A, located in the Mt.
Rainier Natl. Park, LEWIS COUNTY, Wn, 1-7

PORTLAND, ORE.—Contracts awarded as follows by Oregon State High-
way Comm., Portland, Ore., for: (1) JOSEPHINE CO. (NRS 244,
1985)—To Tom Lillebo, Reedsport, Ore,, $43,442 for const. steel
bridge with composite pile trestle approach over Applegate River
on Williams Secondary Highway approx. 74 mi. south from Grants
Pass. (2) MORROW CO., (NRS 246, 1935)—To O. N. Pierce,
1300 N. E, Union Ave., Portland, Ore., §l 8, for concrete bridge
over Rhea Creek approx. 11 miles south from Heppner on the
Wasco-Heppner Secondary Highway and grading and surf. approx,
500 ft. of approaches thereto. (3) MULTNOMAH CO. (NRS 250,
1985)—To Joplin & Eldon, Columbia Blvd, and Peninsula Way,
Portland, $46,917, for bridge with composite pile trestle approaches
over Columbia Slough on Vancouver Ave. outside of the North City
limits of Portland. (4) UNION COUNTY (NRM&H-5, 1935)—
To R. F. Nichol, Vale, Ore., $24,015, for constructing a concrete bridge
over Grande Ronde River on the Wallowa Lake Highway at Elgin,
NRM&H-5, Ore. (5) COOS COUNTY (NRM 41-E)—To Barham
Bros., 1010 N. 18th St., Salem, Ore., $24,353, for coner. bridge over
8. P. Co.’s tracks on Oregon Coast Highway at North Bend, Ore. 2-2

CHEYENNE, WYO0.—To Northwestern Const. Co., Seattle, Wn., $48,403,
by State Highway Dept., Cheyvenne, Wyo., for const. two reinf.
concrete culverts and one overhead crossing over the CB&Q RR
on 1.662 mi. of the Sheridan-Ranchdster Road in SHERIDAN
COUNTY, Wyo., Proj. NRH 28A and NRH 179A. 1-28

WATER SUPPLY SYSTEMS

WORK CONTEMPLATED

GROVELAND, CALIF.—The State Div. of Water Resources has re-
ceived an application from J. B. De Martini for the Town of
Groveland, Calif., for 1 cu. ft. per sec. from 2 springs in Tuo-
lumne County for domestic and fire protection purposes, Appli-
cation will be assigned to an association to be formed. Work in-
volves: 60,000 lin. ft. 6" steel pipe. Est. cost $17,000, 2-1
HAPPY CAMP, CALIF.—The State Dept. of Water Resources, Sacra-

mento has granted a permit to John Vanhoy, O. Y. Anderson, and
Lester Hallford, Happy Camp, Siskivou County, California, for 2
ecu. Tt. per second from Oak Flat Creek in Siskiyou County for
mining and domestic purposes. Work involves: 31,680 lin. ft. earth,
rock and timber ditch to be 3" wide at top, 2' wide at bottom and
4’ deep. 350 lin. ft. 15" riveted steel pipe. HEst. cost $10,000. 2-1

IOWA HILL, CALIF.—The State Division of Water Resources, Sacra-

mento, has granted a permit to E. F. Wilkie, lowa Hill, Place
County, Calif.,, for 3 cu. ft. per second from Brushy Creek,
County, for mining purposes. Work involves: 5,000 lin. ft. 147
steel pipe. Est. cost $4,000. 2.1
NEWPORT BEACH, CALIF.—City of Newport Beach will hold a spe-

cial election on Feb. 26th to te $£120,000 on bonds to finance pur-
chase of either a 93-acre or 84-acre tract, installing a new water
system including pumps, equipment, aeration plant, pipe lines and
buildings. 1-31

OCEANSIDE, CALIF.—The P.W.A. has made a loan and grant of $63,5600

to the City of Oceanside, for construction of a swimming pool. Plans
and specifications are being prepared by Wm. P. Lodge, California
Bank Bldg., San Diego, and Virgil Westbrook, San Clemente. Call
for bids will be issued in February. 1-18

PALO ALTO, CALIF.—Application has been made to the California
Division of Water Resources by Stanford University, Palo Alto,
for diversion of water from Bear Gulch Creek. Plans and speci-
fications are being prepared by A. L. Trowbridge, Engineer, Stan-
ford University, and F. C. Hermann, Consulting Engineer, Mer-
chants Exchange Building, San Francisco, for construction of a
rolled earth fill dam, to be 100 ft. high, 1300 ft. crest length to
create a 1733 million gal. reservoir, loeated on San Francisquito
Creek, 114 miles below Searsville Lake. Project would include a
main pipeline from Reservoir to Junipera Serra Boulevard on the
Stanford Campus. Estimated cost of the above work is $400,000, 1-18

|
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._ "MOVIE
SHOTS"
BOOK ON

"DODGE
TRUCKS

UST out! Big, valuable “movie
shots"” truck book—free to truck
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tests that prove Dodge stamina.
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that show hcw the 18 known,
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Dodge trucks will make you
greater profits. A book
every truck buyer should
have! Get a copy FREE by
mailing the coupon below now!

1%4-TON 6-CYL.
CHASSIS —136-in,
w. b, Has hydraulic
brakes. Valve seat in-
serts — 18 big, money-
saving features. See

Score Card.

1'4-TON STAKE—
ﬁpclsil.ﬂ*" li:iﬁ-ln‘ w. b—
ull-floating rear axle,
hydrauliec brakes, g - -
valve seat inserts, LS m v o o | A e—
roller-bearing uni- | Emm— — -
versals—18 recog-
nized, money - saving
features.

*670°

CHRYSLER MOTORS—DODGE DIVISION
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Sustained Service

What are your ideas of sustained service?
Ours are expressed in the comments of
Pomona users, who say: "“Pomona Pumps
operate satisfactorily at varied water levels
and capacities,—they offer high efficiency
over a wide operating range, not merely in
laboratory tests, but in the field,—they can
be depended upon, winter or summer, year
in and year out." These are our ideas of
sustained service.

Wherever a pump is needed that can be
depended upon for long life of trouble-free,
economical service, investigate Pomona.
Performance records in hundreds of tough
jobs have proved their reliability.

Sturdy, well built,—embodying every modern
refinement in design and construction,—
Pomona Pumps meet every pumping require-
ment. In practically every country of the
world, under all manner of conditions,
Pomona Pumps are operating successfully.
Pomona representatives speak the language
of sustained service. Pomona has specialized
in the design and manufacture of turbine
pumps only for many years. The broad ex-
perience thus gained is reflected in the de-
pendable performance and sustained high
capacity of Pomona Pumps.

Distributed by :

SIMONDS MACHINERY CO.
8l6 Folsom S5t. San Francisco, Calif.

POMONA PUMP CO.

53 W. Jackson Blvd. 208 E. Commareial St
Chioago, 111, Pomona, Calif,

POMONA

TURBINE PUMPS

Stop ot Heathman Hotels ... where
every fine hotel comfort is yours
ata cost as low, if not lower, than
ordinary accommodations.

Portland’s newest and finest
hotels. . located in the hub of

the shopping and recreational
district, . .are the unquestioned
choice of experienced travelers.
HARRY E HEATHMAN MANAGER

THE NEW THE
HEATHMAN HEATHMAN

BROADWAY AT SALMON PARK. AT SALMON
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SAN LUIS OBISPO, CALIF.—The State Division of Water Resources
has received an application from dhe City of San Luis Obispo,
Calif., for 2.32 cu., ft. per sec. from Lopez Creek, San Luis Obispo
County, from Nov, 1lst to April 1st and 1799 ae. ft. per annum
storage for municipal purposes. Work involves: One concrete
diversion dam, 65’ high, 440’ long on top and another concr. dam
70" high and 3560’ long on top, 117,000 lin. ft. 18" wood stave pipe-
line. Est. cost is $600,000. 2-1

VENTURA, CALIF.—The State Division of Resources has received an
application from the City of Ventura, Calif., for 9800 aec. ft. per
annum from Coyote Creek, Ventura County, for municipal purposes.
Work involves: Earthfill dam to be 72" high, 790 long on top to
be known as Hoffman Dam. Est, cost of dam $532,000. Bonds
have not yet been voted. 2-1

WINNEMUCCA, NEV.—The P.W.A. has made a grant of $35.000 to
Winnemucca, Nev., to aid in construction of a complete new water
works system and a Diesel power plant. Bonds in amount of
2306,000 have already been voted by the ecity. 1-21

TORREY PINES, UTAH—The P.W.A. has made a lean and grant of
$17,000 to Torrey Town, Wayne County, Utah, for constructing a
supply main from Holt Spring, surface reservoir and a distribution
system. Work involves: 15,369 ft. 27, 5,876 ft. 3”, and 3,324 ft.
4" ecast iron pipe valves, hydrants, ete. 1-21

PAROWAN, UTAH—Bonds in the amount of $88,000 have been voted
and call for bids will be issued shortly by the City of Parowan,
Utah, for water system improvements, involving: 8,660 ft. 2-in..
12,400 ft. 4-in., 7,350 ft. 6-in., and 4,600 ft 8-in. cast iron pipe,
12 fire hydrants, 300 water meters, valves, fittings, etec. 1-21

LA CENTER, WN.—An election will be held Feb, 13th by La Center,
Wn., to vote bonds for constrction of a dam and intake on Maney

Creek, a pipeline 3400 ft. long and a 100,000 gal. reservoir. 3-1
CALL FOR BIDS
KANAB, UTAH—-Bids to 10 a.m., Feb. 19th, by Town Clerk, Town

Hall, Kanab, Kane County, Utah, for waterwork improvements, in-
volving: 30,000 ft. 6" cast iron pipe; 3,300 ft. 6” C.L.P. Class 150,
5,230 ft. 4" C.LP., 4 fire hydrants, valves and fittings. Est. cost,
$40,000. 22
KOOSHAREM, UTAH—Bids to 10 a.m., Feb, 20, by Town Clerk, Town
Hall, Koosharem, Sevier County, Utah, for waterworks improvements,
involving: 12,600 ft. 4” and 7,675 ft. 2" cast iron pipe, 2 fire hydrants,
valves and fittings. Est. cost, $14,800, 2-2
LEVAN, UTAH—Bids to 10 a.m., Feb. 21st (tentative date) by City
Clerk, Levan, Juab County, Utah, for improvements to water
works system, involving: 4,400 ft. 8", 3,800 ft 6", 13,300 ft. 4",
7150 ft. 8, 6,450 ft. 2 precalked cast iron pipe, 2,600 lin. ft. 6"
wrapped 14 ga. steel pipe, 5§ fire hydrants, fittings and wvalves.
Est. cost, $35,000. 2-2
MONROE, UTAH—Bids to 3 P.M., Feb. 20th, by City Clerk, City Hall
Monroe, Sevier County, Utah, for waterworks improvements, in-
volving: 4,200 ft. 8", 5,000 ft. 6", 8,760 ft. 4", 18,200 ft. 2" pre-
calked cast iron pipe, 17 fire hydrants, valves and fittings. Est.
2.2

cost, $41,300,
BIDS RECEIVED

LOS ANGELES, CALIF.—D. A, Beck & Sons, Alta Loma, only bid
submitted to Metropolitan Water Dist., 306 W, 3rd St., A, for
drilling water wells at the Cabazon shaft of the San Jacinto tun-
nel, under Spec. No. 86 in RIVERSIDE COUNTY. Bids received
on: Drilling three 24" dia. water wells, $31.15 per ft, total
$23,820.75; furn. and inst. 225’ 24" double well casing $5.39, total
$1,212.75; $2.156 per hour on rental basis, 1-16

OAKLAND, CALIF.—Pacific Bridge Co., Box 87, Presidio Station, San
Francisco, $12,697, low to East Bay Municipal Utility District, Latham
Square Bldg., Oakland, for installing submarine pipe across Oakland
Inner Harbor, under L. S. 136 1-24

SAN FRANCISCO, CALIF.— Transbay Const, Co., Pier 24, San Franciseco
consisting of MacDonald & Kahn Co., Ltd., Pacific Bridge Co.;
General Const, Co.; J. F. Shea Co., and Morrison-Knudsen Co..

Chas. F. Swigert, Pres.: J. A. McEachren, Vice-Pres.;

A. Shea, Secty.; Felix Kahn, Treasurer, and H. W. Morrison,
Director), $3,219,965, low, to Public Utilities Comm., San Francisco,
for enlargement of the O'Shaughnessy Dam by the construction of
an addition to the existing dam, for the purpose of increasing the
capacity of Hetech Hetchy Reservoir. The addition will raise the
crest of the dam by 855 ft. from elev. 3726.5 to elev. 3812, Con-
struction of a new sapillway, installation of new outlet econtrol
valves and spillway gates, clearing of the reservoir area between
the present and future high water surface elevations, road and
trail construction and other appurtenances and incidental work
are included in the required work, The 0° Shaughnessy Dam is
located at the west end of the Hetch Hetchy Valley on the Tuo-
lumne River, Tuolumne County, Calif., under H.H.W.S. Contract No.
149. (See Unit Bid Summary) 1-24

TORRANCE, CALIF.—No bids were received by the Municipal Improve-
ment District Ne. 1 of City of Torrance, for a 250,000 gal. elevated
steel water tank, and project will be readvertised at a later date. 1-10

TACOMA, WN.—Puget Sound Mchy. Depot, 322 1st, S., Seattle, Wn.,
$538,001 (ALL STEEL) low to Board of Contracts & Awards, City
Hall, Tacoma, for furn. and installing Green River Gravity Pipe-

line Replacement. Only bid submitted on CONCRETE AND STEEL,
American Concrete Pipe Co., Tacoma, Wn., $646,586.

CONTRACTS AWARDED

DALY CITY, CALIF.—To Cement Gun Construction Co., 85 2nd Street,
San Francisco, §2,748, to City Clerk, Daly City, for guniting floor
and walls of water storage reservoir. 1-30

LO8 ANGELES, CALIF.—To Peterson Bros., 239 Olive Street, Inglewood,
$10,328, to Dist. Engineer, Calif. Div. of Highways, Los Angeles,
for 5.9 mi. water pipeline to be installed on Ramona Blvd, and
Garvey Ave. between Mission Road in Los Angeles and Atlantic
Boulevard in Monterey Park, LLOS ANGELES COUNTY, Calif. 1-7

L0O8 ANGELES, CALIF.—To Morrison-Knudsen Co., Title Guaranty
Bldg., Los Angeles, $327,180 (SCHED. 18J-CAST IN PLACE CON-
CRETE SIPHONS) to Metropolitan Water Dist. of Southern Calif.,
L. A., for const. the Big Morongo and San Andreas siphons of the
Colorado River Aqueduct—1.86 mi. 7 i

long betw. 7 mi. N. and 5 mi.
of Garnet, Calif., under Spec. No. 84. Est. cost of material

to be furnished by Distriet is $3 172, (See Unit Bid Summary.) 1-11
LOS ANGELES, CALIF.—To Roscoe Moss, 4360 Worth St., Los Angeles,
by . 8. Indian Irrigation District, Los Angeles, for drilling, de-
veloping and testing one water well, 16” in diameter and approxi-
mately 756-ft. deep, on the Carlos Indian Reservation, Arizona, F.P.
No. 199. 1-17

ROSEVILLE, CALIF.—To Western Pipe & Steel Co., 444 Market St.,
S. F., $12,700, by City Clerk, Roseville, for const. 1900 lin. ft. 22"
pipeline hetween Rocklin Highw. and City Reservoir and for re-
pairing 30” pipe at reservoir and const. a 16" by-pass 1-17

News.
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REDMOND, ORE.—Awards as follow by City Recorder, Redmond, Ore.,
for improvements to waterworks system: (1) To Kern & Kibbe,
42 S. E. Salmon St., Portland, $8916 (Sec. 2) and $21,609 (Sec. 3)
for constretion work only. (2) To Hugh G. Purcell Co., Colman
Bldg., Seattle, $6798 for cast iron pipe. (3) To Pacific Water Works
Supply Co.. Inec., Atlantic St. Dock, Seattle, $661 for wood collars,
ete. (4) To R. W. Sparling, 946 N, Main St., Los Angeles, $6G5
for meters. (6) To Rensselner Valve Co., Sharon Bldg., S. F.,
$1491 for wvalves. 1-81

SEWER CONSTRUCTION

WORK CONTEMPLATED
COSTA MESA, CALIF.—James L. Chase has been appointed Consulting
Engineer on formation of Costa Mesa Sanitary District. 1-30
HERMOSA BEACH, CALIF.—City Council, Hermosa Beach has adopted
a resolution setting forth the intention of the city to start proceed-
ings to finance a municipal water system. 1-18
LOS ANGELES, CALIF—War Department has granted a permit to
L. W. Briggs and Jos. A. Beek to install a 6" cast iron sewer line
from the southeasterly corner of Harbor Island acruss the channel
in Newport Bay. 1-18
LO8 ANGELES, CALIF.—War Department has granted permit to New-
port Beach to install a 6” cast iron sewer main across the channel
easterly to Balboa Island in Newport Bay. 1-18
SANTA ANA, CALIF.—Orange County Board of Supervisors, Santa Ana,
has approved a $35,000 project for controlling storm waters in the
Anaheim and Villa Park districts. The Anaheim project will carry
storm waters to a T5-acre spreading ground in the Santa Ana River
Basin ; the Villa Park project will carry storm waters through Center
St. to Santiago Creek. 1-31
SEATTLE, WASH.—Plans and specifications have been completed by City
Engineer and call for bids will be issued (after plans have been ap-
proved by P.W.A. engineer) by Dept. of Public Works, Seattle, Wn.,
for construction of the Laurelhurst trunk and intercepting sewers.
Est. cost, $325.000. 1-29

CALL FOR BIDS
LOS ANGELES, CALIF.—Bids to 10 a.m., Feb. 20th, by City Clerk, City
Hall, L. A., for const. a sanitary sewer, 791’ long in Durango Ave.,
near National Blvd., involving: 05666 lin, ft. 8" cem. pipe, extra
strength, 225 lin. ft. 6” cem. pipe, std. str., 1 ‘B’ manhole; 1 flushing
struc., 2 manhole frame and cover sets, 1-29
PASADENA, CALIF.—Bids to 11 a.m., February 19th (tentative date)
by City Clerk, Pasadena, for construction of a sanitary sewer in
Millicent Way between El Nido Street and a point 477 ft. east, in-
volving: 410 lin, ft. 8-in, vit. pipe, 8.6 M. brick, 3 manhole frames
and covers, 1 Miller siphon flusher, 45 sacks cement, 900 sq. ft.
rock and oil surf., 22 manholes, 2000 Ib, GK compound, Est. cost,
$1100. 1-30
CONTRACTS AWARDED

BRAWLEY, CALIF.—Koebig & Koebig, Rowan Bldg., Los Angeles, have
recommended to City Council, Brawley, that contract be awarded Lo
Marko Matick, 1269 Colorado Blvd.,, Los Angeles, $71,970 for con-
struction of sedimentation basins, filtration plant and changes in
and around the pump house, P.W.A Project No. 5771, Unit B. 1-12
HALFMOON BAY, CALIF.—To Oakland Sewer Const. Co., 9915 Walnut
St., Oakland, $38,252, by Secretary of Sanitary Board of Halfmoon
Bay Sanitary Distriet, for construction of a sanitary sewer system
at Halfmoon Bay, Calif. 1-12
ONTARIO, CALIF.—Contract awarded (subject to approval of P.W.A.)
to H. A. Teget, 133 Princeton Street, Ontario, Calif., $34,770 by City

Clerk, Ontario, for completion of a sewage disposal nlnnf. 1-2
POMONA, CALIF.—To E. L. Fleming, P. O. Box 717, Glendale, S'i..'iHa’.
by City Clerk, Pomona, for construction of wvarious sanitary and
connecting sewers, 1-31

Irngatlon and Reclamatlon

WORK CONTEMPLATED
BUCKEYE, ARIZ.—The Public Works Administration has made a loaw
and grant of $756,000 to the Roosevelt Irrigation District, Buckeye,
MARICOPA COUNTY, Arizona, for 4,911,000 sq. ft. of gunite lining
in existing main ecanal system. Approximate cost of labor and
materinl is $702,000. 1-21
YUMA, ARIZ.—Call for bids will be issued in March by the Bureau of
Reclamation, Yuma, Arizona, for continued excavation on the All-
American Canal from the site of the Imperial Dam and the de-
silting work to Laguna and in the area west of the sand hills.
Bid call for construction of structures will probably be issued in
April and in June bids will probably be asked for construction of
the Imperial Dam and desilting works. Estimates are being com-
pleted on construction of the All-American Canal conduit through
Calexico and will be presented to the Imperial Irrigation District
for approval shortly. 1-25
SUSANVILLE, CALIF.—The State Division of Water Resources has re-
ceived an application from C. M. Wickham, 4541 N. E. Sandy Blvd.,
Portland, Ore., for 13,000 ac. ft. per annum from Mud Springs
and 7000 ac. ft. per annum from Deep Cut Creek in Lassen County,
Calif., for irrigation purposes. Work involves: Earthfill dam 32’
high, 500’ long on top at Deep Cut Reservoir; earthfill dam, 25’
high, 960’ long at Mud Springs Reservoir; two earth ditches, 30,360°
and 15,840’ long, to be 14.2 ft. wide on top, 5 ft wide on bottom
and 2.3 ft. deep. Est. cost, $45,000. 2.2
CARLSBAD, NEW MEXICO-—Tentative plans are being made by the
Carlsbad Irrigation District, Carlsbad, New Mexico, to finance con-
struction of a new reservoir and several miles of canal Iining through
a P.W.A. loan. Plans and specifications and supervision of con-
struction would be under the U. S, Bureau of Rorl.xmatmn The
dam is to be located near Fort Sumner on the P and
will be earthfill with tunnel spillways. Est. cost. $2, 1-25

CALL FOR BIDS
GUNNISON, COLORADO—Bids to 10 a.m., Feb. 18th, by Bureau of
Reclamation, Gunnison, Colo., for construction of the Taylor Park
Dam, Uncompahgre Proj., located near Gunnison, Colo., under Spec.
No. 594. Bids will be received on two diferent types of construction.
Schedule 1—CONCR. ARCH DAM, and/or Schedule 2—EARTH AND
ROCK FILL. SCHED. 1—CONCRETE ARCH DAM.

WILLIAM

SAN FRANCISCO
LOB ANGELBS ..c.i o000 ammisa00 ...HARRON, RICKARD & McCONE CO.
PORTLAND....... ..LOGGERS & CONTRACTORS’ MACHINERY CO.
Y R R R e R SR SR O A JORE Sl A. H. COX & CO.
SPOKANE, .

BUCKETS

The Williams *“Champion”
Power-Arm Bucket, shown at
left, is faster acting because of
shorter cable overhaul—and is a
super-powerful digger because of
its exclusive power-arm combi-
- lever and block-and-

® nation of
Mulllple'Rope tackle. Straight cable lead re-
duces cable and wear and re-

and

placements. Write for Bulletin.

® Dragline types
Western Distributors :
HARRON, RICKARD & McCONE CO.

CONSTRUCTION EQUIPMENT CO.

Tne WeLLmAaN ENGINeeERING Go.

7009 Central Avenue, Cleveland, Ohio

Birmingham  New York Chicago  Pittsburgh Detroit  Mexico City

Star Features

Lasts five times as
long as cloth made
of ordinary steel.

Withstands vibra-
tion without crys-

tallization.
* Super-tough to re-
sist abrasion.
* Maintains accuracy
throughout life of
screen,
* Has outworn other
special alloy
cloths.
| |
in National
SPECIAL
Stocks Carried by
N. E. Otterson Co., National Eqpt. Co. Harry C. Collins
630 Mason Street, 101 W, 2nd St., Mchy. Co.,
San Franecisco, Calif. Salt Lake City, Utah 1919 S. Santa Fe Ave,
Los Angeles, Calif.
Balzer Mchy. Co., 1626 S. E. 6th 8t., Poriand, Oregon
Stock Shipments Attractive Prices
Nati 1 Wire Cloth
ationa ire Cloth Co.
St. Paul, Minnesota
WRITE FOR CATALOG r
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HE IS

satisfied. We are talking about Mr. Lowrie
of The Lowrie Paving Co., who has just taken
delivery of three more Ingersoll-Rand Com-
pressors, fourteen Paving Breakers and eight
Chipping Hammers.

We carry a large and complete stock of
modern new or excellent used machinery for
Sale or Rent. OQur specialty is air equipment.

Here are a few items:

| 370’ (315') 1. R. two-stage, air-cooled portable Compressor with

| oil engine,

370" (315") L. R. two-stage, air-cooled portable Compressor with
gasoline engine,

250° (210') 1. R. two-stage, air-cooled portable Compressor with
gasoline engine,

125" (105') L. R. two-stage, air-cooled portable Compressor with
gasoline engine.

250" I. R. single-stage, portable Compressor, mounted on trailer
with dual rubber tires in rear, single in front; com-
pletely rebuilt. Price, $1250.00.

4" Portable Centrifugal Gorman-Rupp Pump with Hercules gas-
oline engime. New.

12’ Austin Leaning Wheel Grader, excellent condition.

10’ Jaeger Concrete Mixer with gasoline engine and auxiliary
hoist.

WESTERN MACHINERY CO.
760-762 Folsom St. (EXbrook 4167) Can Francisco

Warehouses and Branches at

Sacramento, 1210 G St. Salt Lake City, Third S. and &th W.
[|  Los Angeles, 420 E. Third St. Phoenix, 303 S. Central Ave.

In LOS ANGELES
The Most Centrally

Located Downtown

Hotel
Sixth and Grand

NOVEL POLICY
LOWER RATES
ONE PRICE

Double Twin Beds
$2.50 £3.00

Corner Rooms

One Person $2.50 Two Persons $3.00
None Higher

All Outside Rooms, Each with Private Bath

Not the Largest Hotel
but Certainly One of the Best

Management
FRANK SIMPSON, Jr.

Fesruary, 19335

FAIRFIELD, MONTANA—Bids to 10 am., Feb. 28th, by Bureau of
Reclamation, Fairfield, Mont., for const. earthwork and strue. for
open drains, Greenfields Div.. Sun River Proj. Montana, under
Spec. No. 611. Work involves: 660,000 cu, yd. exeav. for drains;
1,400 cu. yd. excav. for structures; 19,000 cu. yd. backfill about
struec.; 160 cu. yd. concrete in struc.; 12,000 1b. reinf, bars (placing) ;
1,200 lin. ft. 18" to 380” diam. coner. pipe (laying): 5,200 ft. 16 to
30” C.M.P. (laying). 2-2

BIDS RECEIVED

PHOENIX, ARIZ.—Pleasant-Hassler Const. Co., Phoenix, Ariz., $290.614.
UNIT 1; $33,806, UNIT 38; Morrison-Knudsen Co., Los Angeles,
$47,285, UNIT 2; R. C. Tanner and W. E. Hall, Phoenix, $31,025,
UNIT 4, and Vinson & Pringle, Phoenix, $82,701 (combined total
$435,430) lowest combination of bids to Maricopa County Municipal
Water Conservation District, 926 Title & Trust Bldg., Phoenix, for
Construction of irrigation works from 25 to 30 miles west and north-
west of Phoenix. 1-18

MODESTO, CALIF.—Ed, Erickson, Rt. 4, Box 744, Modesto, $30,777.
low complete bid to Modesto Irrigation District, 823 11th Street,
Modesto, for repair of old lining by guniting, construction of two
concrete lining and reinf, concrete outlet headwalls in canals and.
laterals of the Modesto Irrrigation District. 1-30

ONTARIO. OREGON—George B. Henly, Nyssa, Oregon, $21,602, low to
Bureau of Reclamation, Ontario, Oregon, for construction of earthwork
and structures, North Canal, Laterals, Mitchell Butte Division, Owyhee
Project, Oregon-Idaho, under Spec. No. 644-D, 1-15

HYRUM, UTAH—Knowlton & Rupert, Layton, Utah, $26,997, low to Bu-
reau of Reclamation, Hyrum, Utah, for construction of a pumping
plant, structures, and canal lining on the Hyrum-Menden, Hyrum
F‘egder and Wellsville Canals, Hyrum Project, Utah, under Spec. No.
606. 1-2

CONTRACTS AWARDED

ONTARIO, OREGON—To J. A. Terteling & Sons, 2223 Fairview Avenue,
Boise, Idaho, $123,804 to Bureau of Reclamation, Ontario, Ore., for
const. earthwork and strue, North Canal, Sta. 2283 to Sta. 3708, Dead
Ox Flat Division, Owyhee Proj.,, Oregon-Idaho, under Spec. No. 600.

1-24

ONTARIO, OREGON—To Morrison-Knudsen Co., 319 Broadway, Boise,
Idaho, $282,801 by Bureau of Reclamation, Ontario, Ore,, for const.
earthwork, tunnels and strue.. South Canal, Sta. 2 to Sta. 736, Succor
Creek Div., Owyhee Proj., Oregon-Idaho, under Spec. No. 607. (See
Unit Bid Summary.) 1-23

RIVER and HARBOR WORK

WORK CONTEMPLATED

LONG BEACH, CALIF.—Board of Harbor Commissioners, Long Beach,
has asked City Council, Long Beach, to make available funds to finance
the construction of a transit shed on Pier No, 1, Long Beach Harbor.
Est. cost, §75,000. 1-31

SANTA MONICA, CALIF.—Call for bids will be issued shortly by City
Council, Santa Monica, for 18-ft. extension to the Santa Monica
Municipal Pier involving work on the lower deck of the pier, con-
struction of a ticket office and waiting room, installation of two
dolphins, and 80 50-ft. pilings. Est. cost is $1800. 1-26

BIDS RECEIVED

LOS ANGELES, CALIF.—Bids received as follows by U. 8. Engineer
Office, 761 8. Figueroa St., Los Angeles, for furnishing for 100 hrs.,
plant, labor, materials and launch for 40 borings in San Diego Bay
(550-acre area): Standard Dredging Co., L. A., $11.00 hr.; E. C.
Lipscomb and Ed Barclay, San Diego, $17.50 hr.; Robt. T. Dawson,
San Diego, $18.25 hr.; Cannon Bros., Compton, $50.00 ea. 2-2

CONTRACTS AWARDED

PORTLAND, ORE.—To Winston Bros, Co. and Guy F, Atkinson Co.,
1015 Porter Building, Portland, Ove., 1,493,686 (only bid submitted)
to U. B. Engineers Office, Portland, Oregon, for recomstruction and
repair to the outer 4700 lin. ft. link of the Columbia River south
Jetty. 2-1

GALVESTON, TEXAS—To Atlantic, Gulf & Pacific Company, 15 Park
Row, N. Y., $6.84 per cu. yd., total $66,279, to U. 8. Engineer Office,
Galveston, Texas, for 069,000 ¢, yd. dredging in Brazos Island
Harbor, Texas, under Cir. No. 104, 1-15

FLOOD CONTROL WORK

WORK CONTEMPLATED

WINSLOW, ARIZ.—Secretary of the Interior, Harold L. Ickes, Washington,
D. C., has allotted $11,500 for the flood protection at Leupp Indian
School near Winslow, Ariz. 1-19

LOS ANGELES, CALIF.—C. H. Howell, Albuquerque, New Mexico, has
been appointed chief flood control engineer of the L. A. Flood Control
District by the County Board of Supervisors, Hall of Records, Los
Angeles. Samuel Fisher has been retained as Chief Dam Designer. 1-31

SANTA ANA., CALIF.—B. A. Etchverry, San Diego and Berkeley, has
been appointed consulting engineer on Orange County flood control
projects by Board of Supervisors of Orange County, Court House,
Santa Ana, Project includes a dam on the Santa Ana River, ete. 1-31

BIDS RECEIVED
LOS ANGELES, CALIF.—Dimmitt & Taylor, 815 E. 59th St., Los Angeles

£5,601.60 1o County Bd. of Superv., L. A. low, for pile and wire
revetment on San Jose Creek, 2,600 ft, upstream and 2,000 ft. down-
stream from Mission Mill Ronad. 1-13
LOS ANGELES, CALIF.—E. G. Perham, 1128 Stearns Drive, L. A,, $7,110
($1.05 per lin. {t.), low to County Board of Supervisors, Los Angeles
for 6,800 lin, ft. single pile and wire revetment on east and west

banks of San Gabriel River, from Beverly Blvd. to 5,700 ft. upstream

1-15
CONTRACTS AWARDED

INDIO, CALIF.—To Breedlove Contracting Co., Transamerica Bldg., Los
Angeles, $.16 per cu. yd. to Board of Trustees, Conchella Valley Storm
Water Distriet, Indio, Calif., for flood control levee in Deep Canyon
to be 2,100 ft. in length. 1-18

LOS ANGELES, CALIF.—To J. L. McClain, 5850 Brynhurst Ave., L. A.,
856,045, by Board of Supervisors, Los Angeles, for const. of a debris
basin in Brand Canyon, Glendale, 1-8
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TUNNEL CONSTRUCTION |

WORK CONTEMPLATED

LO8 ANGELES, CALIF.—Metropolitan Water Distriet of Southern Calif.,
806 W, drd St., Los Angeles, has suspended the contract of Wenzel
& Henoch Const. Co., for construction of the 12,7 mile San Jacinto
Tunnel on the Colorado River Aqueduct. The project is 179% com-
pleted. Approximately 1 of the 8.2 mi. of tunnel betw, the two shafts
has been excavated. The contract price was $7,339,100 and the con-

tract was signed March 17, 1983, 1-16
CONTRACTS AWARDED
DENVER, COLO.—Contract awarded (subject to P.W.,A. approval) to

Utah-Bechtel-Morrison, Ine., 1st Natl. Bank Bldg., Ogden, Utah, $972,-
B76 hy Board of Water Comm., Denver, Colo., for enlarging and lining
the MofTatt Tunnel, intake shaft and wye, constructing intake works
at West Portal and the outlet works at East Portal, in GILPIN and |
GRAND COUNTIES, Colorado. (See Unit Bid Summary.) 1-30 ‘

DAM CONSTRUCTION

WORK CONTEMPLATED

VENTURA, CALIF.—A special bond election was held Feb. 6 by the City |
of Ventura to vote on proposed construction of a storage dam on Coyote
Creek at the Hoffman site, just below the junction of Santa Ana Creek,
at an estimated cost of construction of §700,000 and $450,000 for
reservoir lands. Proposed dam will be earth fill (rolled) type, 87’ high
above stream bed, crest length approximately 800, capacity 9,800 acre
feet, top width 25’, slopes upstream two to one, downstream average
814 to 1 with 2 additional berms each 8" wide. Upstream one-third of
base will be stripped of bed rock, depth 40 or 45 f. Conerete cutoff
wall to be constructed near the upstveam face. . Upstream face to be
conerete paved. OQutlet works to be conerete overflow (morning glory
type). Reservoir will cover about 400 acres. Approximate quantities
of principal items are: 200,000 eu. yd. stripping (part to go into
embankment), 500,000 cu, yd. additional embankment, 3,000 cu. yd.
coner. pav. upstream face, 1,000 cu. yd. coner. cutol wall, 1256 cu. yd.

concr. parapet wall. 1-23
BIDS RECEIVED

WRANGELL, ALASKA—A. B. Anderson, Wrangell, Alaska, $19,200, low
to the City Clerk, City Hall, Wrangell, Alaska, for constructing a
crib dam with dirt fill 26" high by 200" long at the top and 120 feet
long at the bottom; also clearing of a 5-acre area. 1-10

POWER DEVELOPMENT

WORK CONTEMPLATED

CALEXICO, CALIF.—The Board of Directors of the Imperial Irrigation
Distriet, Calexico, has approved the recommendations of M, J. Dowd,
Chief Engineer, to apply to the Public Works Administration for a
loan of §12.000,000 to complete construction of the All-American Canal
power development and distribution, and also recommendations of Wil-
liam 8. Cone, Consulting Electrical Engineer for the Imperial Irriga-
tion Distriet, as follows: Construetion of hydro-electric power plant
at 6 drops on All-American Canal having a total capacity of 60,000
Kw. (80,000 H.P.) at total ecost of $6,620,000. Expansion of diesel
electric stand-by plant, mow under construction at Brawley to a
capacity of 15,000 Kw. (20,000 H.P.) at total cost of $1,500,000. Con-
struction of transmission and distribut. system to completely serve the
Imperial and Coachella Valleys and adjoining areas at total cost of
$3,667,000. 1-25

CRESCENT CITY, CALIF.—Volney C. Finch, Engr., Stanford University,
has heen sanctioned by the Board of Supervisors to cooperate with
Crescent City, Calif., to secure a site on the South Fork of the Smith
River for construction of a Municipal power and light plant. 1-22

EAGLE ROCK, CALIF.—City Couneil, City Hall, Los Angeles, has ap-
proved erection of §150,000 sub-station for City Water & Power Dept.
on Maywood Ave. betw. Yosemite and Fairpark, and plans are ex-
pected to start about March 1. 1.22

BIDS RECEIVED

LOS ANGELES, CALIF.—Commercial Electric Co., 616 W, Ninth Street,
Los Angeles, $1,020, low to U. 8. Indian Irrigation Service, Los An-
geles, for 4.4 mi. transmission line (6,900 volt) at San Xavier Indian

Reservation, under Bid No, 122, 1-31
CONTRACTS AWARDED
SUMMIT, CANAL ZONE—To C. 1. Bottenfield, P. O. Box 237, Balboa,

C. Z., $5,262, by Bureau of Yards and Docks, Navy Dept., Washington,
D. C., for electrie power line at Summit, C. Z. No, 7845, 1-31

MISCELLANEOUS

WORK CONTEMPLATED

COULEE CITY, WN.—The Mason-Walsh-Atkinson-Kier Co., Coulee City,
Wn., will construet B silos of 5,000 bbl, cement capaecity to be used
in concrete placing operations on the Grand Coulee Dam. Unloading
equipment and blending equipment sufficient to handle 400 bbl, per
hour will also have to be constructed. 2.1

BIDS RECEIVED
LUALUALEI, T. H.—Industrial Piping and Engineering Co,, Baltimore,
Md., $19,440, low to Bureau of Yards and Docks, Navy Dept,, Wash-
ington, D. C., for motor and hand-operated winches for antennas at
the Naval Radio Station, Lualualei, Oahu, H., under Spec. No.

7801. 1-23

THE SYMBOL OF QUALITY, SERVICE AND PERMANENCE

Exhaustive Investigation Proves
TERMITES
Will Attack Any Untreated Domestic Timber
®

INSURE YOUR BUILDING AGAINST THIS
HAZARD AS YOU WOULD AGAINST FIRE

Use

BAXCO
CREOSOTED PRODUCTS

J. H. BAXTER & CO.

San Francisco Office Los Angeles Office
333 Montgomery Street 601 West 5th Street

ﬁ‘Y To Western

Projects

Fast, Time-Saving, Economical

United Air Lines operates 3-mile-a-minute multi-
motored Boeing transports to points within a few miles
of practically all of the important large-scale Federal
projects nmow under way in the West—Coulee Dam,
Bonneville, Casper, Wyo., and San Francisco Bay
bridge projects—to mention a few. United links the
East and Mid-West with every major Pacific Coast city.

We suggest you fill out this coupon and mail to the
nearest city:

TO UNITED AIR LINES, San Francisco, Los Angeles, Portland,
Seattle, Spokane, Salt Lake, Chicago:
Please send me your latest schedules and information about travel

T ———— A T e = S
Name..........

Air Express: Nationwide service. Phone any office of Air Division,
Railway Express Agency. Free pick-up and delivery.

- — T — o o B B B

UNITED AIR LINES

FLIES MORE PABSENGERS, MORE PLANES, MORE MAIL,
MORE MILES THAN ANY LINE IN THE WORLD.
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Genuine hospitality finds its best expression
at the St. Francis. # You'll enjoy the excel-
lent cuisine, superb service and moderate
rates at San Francisco's most distinguished
address. * All rooms are with bath . . . from
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ANGELICA BEARING CO.

FACTORY DISTRIBUTORS
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240 W. 18th Street Los Angeles

W hen you think of

HOLLYWOOD

Think of HOTEL

CHRISTIE

The Christie is one of the finest, most sumptuously appointed
hotels in Southern California. Close to Hollywood film
studios. 20 minutes from the ocean, 25 minutes from down-

town Los Angeles.
COFFEE ROOM

GARAGE ADJACENT
$2 with Bath
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6724 Hollywood Blvd. Hollywood, Calif.
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CONTRACTS AWARDED

ALAMEDA, CALIF.—To Meyer Rosenburg, Inc., 266 Bayshore Blvd., San
Francisco, $11,440 to Constructing Quartermaster, Benton Field, Ala-
meda, for top soiling and seeding at Benton Field. 1-28

FARALLON ISLAND, CALIF.—To Fred J. Early, Jr., 869 Pine St., San
Francisco, $3,367 to Public Works Officer, Navy Yard, Mare Island,
Calif., for replacing two water tanks and supporting platforms; for
providing a new water filter and a new water pump; for enlarging a
bathroom in Quarters No. 6; for installing new windows in Quarters
No. 3; for replacing all windows in Quarters No. 4, and for replacing
or repairing wooden sidewalks, all at the U. 8. Naval Direction Finder
Station, Farallon Island, Calif., under Spec. No. 7757, 1-28

FILLMORE, CALIF.—To Fillmore Concrete Pipe Corp., Fillmore, $1,656,
to Union High School District Board of Trustees, Fillmore, for re-
moval of 10,000 eu. yd, earth from high school grounds. 1-11

OAKLAND, CALIF.—To Rees Blow Pipe Mfg. Co., 840 Tth St., San Fran-
cisco, $2,990 to the Enst Bay Municipal Utility District, Oakland, for
one pneumatic alum and lime conveying system complete with blower,
receiving hopper, charger, 4 distributors and dust separators, pipe and
fittings, FOB 22nd and Adeline Sts., Oakland, for Orinda Filter Plant,
under Prop. L.S. 134. 2

SALINAS, CALIF.—To Southern Prison Co., $2,112, by County Board of
Supervisors, Court House, Salinas, for furn. and installing tool resist-
ing steel gratings for 16 windows on the 2nd floor of the Monterey
Jail, Alisal and Cayuga St., Salinas. 1-22

SAN DIEGO, CALIF.—To V. R. Dennis Construction Co., 3911 5th Ave.,
San Diego, £5,970 to 11th Naval District, San Diego, for grading for
and provision and installation of concrete floor pavements in two
hangars, each 140 by 110 ft.,, with one course Portland cement, under
Spec. No. T866. 1-21

SAN DIEGO, CALIF.—To Kohlenberger Engineering Corp., Fullerton,
Calif., $1,948, to 11th Nawval District, San Diego, for refrigerating
plant for storage facilities building at the Naval Operating Base
(Supply Depot Annex), San Diego, under Spec. No. 7861, 1-28

SAN LUIS OBISPO, CALIF.—To Theo. Maino, 1424 Mill St., San Luis
Obispo, $3,6956 to Dist, Engineer, Calif. Div. of Highways, San Luis
Obispo, for 0.6 mi. remove and dispose of trees in Montecito, SANTA
BARBARA COUNTY, Calif. 1-9

SUMMIT, CANAL ZONE—To Industrial Piping & Engineering Co., Balti-
more, Md., $18,949 to Bureau of Yards and Docks, Navy Dept., Wash-
ington, D, C.,, for motor and hand-operated winches for antennas at
Naval Radio Station, Summit, C. Z., under Spec. No. T7800. 2-2

ELKQ, NEVADA—To Ralph Rockwell, Elko, Nev., $4,320, to Treasury
Dept., Procurement Division, Public Works Branch, Washington, D. C.,
for constructing new concrete retaining walls, wall copings, etc., at
the U. S, Postoffice at Elko, Nevada. 1-28

PORTLAND, ORE.—To Helser Mach. & Marine Works, Ine., 2401 N.W.
22nd Ave., Portland, Ore., $24,106 to U. S. Engr. Office, Portland, for
drydocking, cleaning and painting and making certain repairs and
alterations to hull and machinery of U. 8. Dredge “Clatsop.” 1-7

HONOLULU, T. H—To Ralph E. Woolley, Honolulu, T. H., $4,800 to
Treasury Dept., Procurement Division, Public Works Branch, Wash-
ington, D. C., for installing sprinkling system at the U. S. Immigra-
tion Station, Honolulu, T. H. 2-2

PORT ANGELES, WN.—To Aqua Systems, 2443 3rd Ave., New York,
$5,730 by U. 8. Coast Guard, Washington, D. C., for gasoline fueling
system at Port Angeles, Wn. 1-22

MACHINERY and SUPPLIES

WORK CONTEMPLATED

INGLEWOOD, CALIF.—City Council, City Hall, Inglewood, contemplates
purchase of chlorinator and filter to install in swimming pool. SERA
has approved completion of pool. This project involves $5,000 for
materials and §7,000 for labor. 2-1

ALMIRA, WN.—Following is a list of materials, totaling an estimated
cost of $25,000,000, which are to be purchased by the Bureau of Recla-
mation for use in construction of the Grand Coulee Dam, Grand Coulee
Project, Washington: 25,000,000 Ibs. reinforcing bars, 6,232,000 lbs.
hydraulically-oper, gates, 45,000 Ibs, control apparatus, 2,522,000 lbs.
butterfly valves and mechanism, 1,000,000 lbs. bulkhead gates, 8,710,000
Ibs. penstocks, 4,242,000 Ibs. trash rack metal work, 1,600,000 Ibs.
structural steel, 875,000 Ibs. miscell. metal work, 52,000 sq. ft. cork
board, 20 mi. electric cable, 256 mi. metal sealing strips, 1,200,000 lbs.
metal tubing, pipe and valves, 14 000 bbls. cement for bridge, 234,000
Ibs, reinf. steel (bridge), 1 150-ton gantry ecrane, 20-ton gantry,
203,000 Ibs, track rails, 1 75-ton crane, 1 10-ton crane. 1-11

CALL FOR BIDS

MARE ISLAND, CALIF.—Bids to 11 a.m., Feb. 27, by Bureau of Yards
and Docks, Navy Dept., Washington, D. C., for furnishing two 20-ton
locomotive cranes for the Navy Yard, Mare Island, under Spec. No.
7857. Est. cost $55,000. 1-26

DENVER, COLO.—Bids to p.m., Feb. 15, by Bureau of Reclamation,
Denver, Colo., for furnishing and delivering FOB cars at factory
shipping point or at Klaumath Falls, Oregon, two motor-driven, ver-
tical-shaft pumping units for use in the Melhase-Ryan sump drainage
pumping plant, Klamath Project, Oregon-California, under Spec. No.
660-1D. 1-25

DENVER, COLO.—Bids to 10 a.m., Feb. 18, by Bureau of Reclamation,
Denver, Colo.,, for furnishing and delivering TOB cars at Almont,
Colorade, 125,000 bbls, standard or modified Portland cement or 15,000
bbls. standard Portland cement in ecloth sacks for the Taylor Park
Dam, Uncompahgre Project, Colorado, under Spec. No. 658-D. 1-23

DENVER, COLO.—Bids to 2 p.m., Feb. 18, by Bureau of Reclamation,
Denver, Colo., for furn. and deliv. FOB cars at factory shipping point
or at Ontario, Oregon, one motor-driven, vertical-shaft, pumping unit
of 514 second-feet capacity., for the North pumping plant; and one
motor-driven vertical-shaft pumping unit of 13 second-feet capacity
for the South pumping plant for the Advancement District of the
Owyhee Project, Oregon-Idaho, under Spec. No. 661-D. 1-26

DENVER, COLO.—Bids to 2 pm., Feb, 20, by Bureau of Reclamation,
Denver, Colo., for furnishing and delivering FOB cars factory ship-
ping point or at Boulder City, Nev., one turbine gallery crane with
two hydraulic jacking frames of 150 to 60 tons capacity, respectively,
two B80-ton trolleys and two lifting beams, for installation in the
Boulder Fower Plant, Boulder Canyon Projeet, Arizona-California-
Nevada, under Spee. No. 662-D., o

DENVER, COLO.—Bids to 2 p.m., Feb. 25, by Bureau of Reclamation,
Denver, Colo., for furnishing and delivering, FOB cars at factory
shipping point OR at Boulder City, Nevada, the following under Spee.
No. 6638-D: 1 10" lathe, 1 24" upright drill press, 1 10" pedestal
grinder, 1-31

2
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BPENVER, COLO.—Bids to 2 p.m., Feb. 26, by Bureau of Reclamation,
Denver, Colo., for furnishing and delivering FOB cars at the faectory
shipping point or at Odair, Washington, one T5-ton gantry crane with
one 16-ton auxiliary hoist for the storage yard at Grand Coulee Dam,
Columbia Basin Project, Washington, under Spec. No. 664-D, 2:2

RENO, NEVADA—Bids to 10 a.m., Feb, 20, by the County Commissioners,
Reno, Nevada, for: (1) Two 40 Caterpillar Tractors with Diesel or
gasoline motors; (2) One 8-wheel tandem drive motor grader with
motor control 39 or more H.P. motor, 10 or 12 ft. blade and scarifier ;
(3) One I-ton truck, equipped with panel body (transp. 12 to 14
men). 1-25

CONTRACTS AWARDED

BERKELEY, CALIF.—To Austin-Western Road Machinery Co., 436 Bran-
nan St., San Franciseo, $4,790 to City Clerk, Berkeley, for furnishing
one d-wheel road roller, weight 16,000 lbs, 1-15

LOS ANGELES, CALIF.—To Westinghouse Electric & Mfg. Co., 4250 S.
San Pedro St., L. A., §31,715 to Purchasing Agent, Metropolitan Water
Dist., L. A., for 25.000 ft. 3 cond. 2/9, 2300-volt armored cable, under
Bid No. 31533, FOB Banning, Calif. 1-31

LOS ANGELES, CALIF.—To General Electric Co., 5201 Santa Fe Ave.,
Los Angeles, $13,769.78 to Purch. Agent, Mchpullmn Water Dist,,
L. A., for furnishing 9 only 333 KVA transformers, FOB bidders
shipping point for delivery to Banning under Bid No. 31241. 1-31

LOS ANGELES, CALIF.—To Morris Engineering Co., $11,620 (estimated
total) to Metropolitan Water Distriet, L. A,, for furnishing concrete
sealing compound (6000 gals.), a eoal tar pitech cutback, under Speec.
No. M-2035, Bid No. 30509, 1-12

LOS ANGELES, CALIF.—To Mueller Co., 2801 E. 12th St., L. A., $11.54,
29% 30 days, to Purch, Agent, Water & Power, L. A., for 15 water
pressure regulators, 1", under Spec. 5626, 1-15

LOS ANGELES, CALIF.—To Atlas Powder Co., 411 W. 5th St,, L. A,,
$7,667.77 to IPurch. Agent, Metropolitan Water District, L. A., for
electric exploders FOB Indio, under Bid No. 31498, 1-19

LOS ANGELES, CALIF.—To San Fernando Refining Co., San Fernando
Road, Newhall, $10,200 to Purch. Agent, Dept. Water & Power, Los
Angeles, for furnishing 510,000 gals. road oil to Dept. tanks at Rem-
sen St. and Pendleton Ave., under Spec, No. 15686, 2-1

LOS ANGELES, CALIF.—Awards as follow by Purch. Agent, Dept, Water
& Power, Los Angeles, fur furnishing cast iron bell and spigot 6-in.
water pipe under Spee. No. 1603: (1) To National Cast Iron Pipe Co.,
625 S. Western Ave., for 20,00 ft. FOB Hewitt St. Yard at $14,600;
(2) To U. 8. Pipe & Foundry Co., 417 S. Hill St,, Los Angeles, for
30,000 ft. FOB Van Nuys Yard at $22,200, 2-1

LOS ANGELES, CALIF.—To Sterling Pump Co., Stockton, $2500 each to
Purchasing Agent, Metro. Water Dist., L. A., for § vertical centrifugal
pumping units, Bid No. 1956. 2-2

LOS ANGELES, CALIF.—Awards as follows by Board of Directors of
Metropolitan Water District, Tos Angeles, for furnishing and fabri-
cating deformed concrete reinforcement bars for orders placed during
the month of February, 1935, under Bid No. 31559, Spec. M-2087:
To Truscon Steel Co., 5480 E. Slauson Ave., Los Angeles, 2,076 tons
of rail steel at $106,476. To Security Materials Co,, 916 N. Formosa,
Los Angeles, 2,075 tons of rail steel at $106,476. To Soule Steel Corp.,
6200 Wilmington Blvd.,, Los Angeles, 1,610 tons billet steel at $86,-
780,90 and 170 tons of the same at $9,913.35. 1-19

LOS ANGELES, CALIF.—To Western Pipe & Steel Co., 5717 Santa Fe,
L. A., $32,250 to Purch. Agent, Metro. Water Dist., Los Angeles, for
furnishing 26,000 ft. 80-in. welded, 10 gauge, slip-joint water pipe in
24 sections under Bid No. 31615. 1-19

MANHATTAN BEACH, CALIF.—To U. 8. Pipe & Foundry Co., 417 S.
Hill St., Los Angeles, $.99 ft. to City Clerk. Manhattan Beach, for
furnishing FOB trenchside 3,300 ft. 8-in. class 160, bell and spigot
cast iron water pipe. 1-19

OAKLAND, CALIF.—To U, S, Pipe & Foundry Co., Monadnock Bldg., San
Francisco, $12,340 (net) by East Bay Municipal ltllny District, Oak-
land, for furnmhm;: cast iron pipe under L. S. 185. 1-22

PASADENA, CALIF.—To U. S. Pipe & Foundry Co., 417 8. Hill St., Los
Angeles, $.65 ft. for 24,000 ft. 8” water pipe and $1.85 ft. for 8,000 ft.
12" same to City Clerk, Pasadena, for furnishing cast iron pipe. 1-30

PABADENA, CALIF.—Awards as follow by City Clerk, Pasadena, for fur-
nishing 3 conductor sector stranded cable, (1) To General Cable Corp.,
3600 Mines Ave., L. A., $14,695 for 5,626 ft. on 19 68” reels of eable,
(2) To General Electric Supply Corp., 885 E, 2nd St., L. A., who bid
$12,179 for 4,623 ft. on 17 68" reels of cable. 1-30

SACRAMENTO, CALIF.—To Smith-Booth-Usher Co., 2001 Santa Fe Ave.,
Los Angeles, $2,432 by State Purchasing Agent, Sacramento, for 2
::mmimr wheel graders with 8-ft. blades, FOR SAN LUIS OBISPO,

alif. 1-30

DENVER, COLO.—Awards as follow by the Bureau of Reclamation, Den-
ver, Colo., for furn. eylinder gate hoists and bulkhead gates for intake
towers at Boulder Dam, Boulder Canyon Project, Ariz.-Calif.-Nev.
Spec. 604: (1) To Consolidated Steel Corp., Ltd., 6500 E. Slauson
Ave.,, L, A., $205,600 for cylinder gate hoists, (2) Bethlehem Steel
Co., Bethlehem, Pa., $17,500 for bulkhead gates. 1-11

DENVER, COLO.—Awards as follow by Bureau of Reclamation, Denver,
Colo., for switching equipment. oil circuit breakers, etc., under Spec.
No. 589: SCH. NO, 1—To Delta Star Elec. Co., Chicago, who bid
$108,480 for 2300 V. switching equipment. SCH. NO. 2—To West-
inghouse Elec. & Mfg. Co., East Pittsburgh, who bid $421,452 for
287.6 K.V. oil breakers. SCH. NO. 3—To General Electric Co.,
Schenectady, N, Y., who bid $37,120 for 287.5 K.V. lightning arresters.
SCH. NO. 4—To Bowie Switch Co., 19th and Tennessee Sts., 8. F.,
$106,000 for 287.6 K.V. disc switches. SCH. NO. 6—To I T.E. Cireuit
Breaker Co., Phi]adelph:a. whe bid $264,603 for 23 K.V. bus struc-
tures. SCH NO. 6—To Westinghouse Elec. & Mfg. Co., East Pitts-
burgh, who bid $21,070 for 15 K.V.0.C.B. and reactor, 1-15

DENVER, COLO.—To Northern Pump Co., Minneapolis, $3,866 by Bureau
of Reclamation, Denver, Colo., for high pressure rotary pumping unit
under Prop. 23338-A. 1-24

DENVER, COLO.—Awards as follow by Bureau of Reclamation, Denver,
Colo., for furn, transformers, FOB cars at factory shipping point or
at Boulder City, Nev., under Spec. No. 592. (1) To Moloney Elec. Co.,
St. Louis, Mo,, $23,916 under Sched. 2 and $6,396 under Sch. 3, FOB
St. Louis, Mo. (2) To Westinghouse Elec. & Mfg. Co., $0,740 under
Seh, 1, FOB Sharon or Emeryville.
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WOOD PRESERVATIVE

METAL PRESERVATIVE
PILE PRESERVATIVE
DAMP-PROOFING

SHINGLE AND FELT
PRESERVATIVE

Our Materials Meet Public Works
Specifications

Columbia Wood & Metal

Preservative Co.

1465 FOURTH ST. BERKELEY, CALIF.
Phone BErkeley 1043

Western- Made Cast

lron Plpe ., JSizes ||/11ﬂ1ru 12

inc

M‘WANE
CAST IRON

oo = PACIFIC

PIPE CO. ) T 1RON
BIRMINGHAM PIPE CO.
ALABAMA
SAN FRANCISCO LOS ANGELES
Rialto Building 6800 8. Alameda Btreet
PORTLAND, ORE.
606 Spalding Building
DENVER BALT LAKE CITY
226 Cont’l il Building 149 W. 2nd South Street

JACKSON
VIBRATORS

PLACECONCRETE
THE RIGHT WAY
ON EVERY JOB

VS VBRO-SPD i California Agent—W. L. Jencks
MASS PLACEMENT 409 N. Maryland St.—Glendale

A full line of external and
internal machines—

Write for our new 4-page folder

ELECTRIC TAMPER & EQUIPMENT CO.
LUDINGTON—MICHIGAN

When writing to the above advertisers please mention Western Conatruction News.
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Acetylene Generators
Air Reduction Sales Co.

Air Compressors
Gardner-Denver Co.
Ingersoll-Rand Co.
Western Machinery Co.
Worthington Pump&Mach. Corp.

Air Hoists
Ingersoll-Rand Co.

Ammonia
Great West. Electro-Chemiecal Co.

Asphalt
Asphalt Institute, The
Beaside 0il Co.
Union 0il Co,

Asphalt Plants & Equipment
%-rbn Greene Co, Eq 5
Link-Belt Co.
Standard Steel Works

Harnischfeger Slln Corp.
Link-Belt Co.

Northweut. Engineering Co.
Thew Shovel Co., The

Backfillers, Hydraulic
Wooldridge Co., Mack

Beams, Channels nnd Angles
Columbia Steel C
Pacific Coast St.ul Corp.

Bearings, Ball

Angelica Bearing Co.

Bearings, Roller
Angelica Bearing Co.
The Timken Roller Bearing Co.

Belting
Goodrich Rubber Co., B. F.

Bins, Storage and Hopper
g]monk Edw; — ppe
aw-Knox estern Pipe Corp
Chicago Bridge & 1 W
Tk Bt e
Smith Engineering Works
Standard Steel Works

Bits, Rock Drilling
Ingersoll-Rand Co.
The Timken Roller Hearing Co.

Blades—Fresno, Grader, and
Seraper
Adams Co., J. D.
Allis-Chalmers Mfg. Co.
Bacon Co., Edward R.
Cutermt!u- Tractor Co.

Bhstmg Supplies
Apache Powder Co.
Giant Powder Co,, Const., The
Hercules Powder Co Ine.
Trojan Powder Co.

Buckets, Clamshell
Bacon Co., Edward R.
Blaw-Knox & Western Pipe Corp
Harnischfeger Sales Corp.
Link-Belt Co.
Northwest Engineering Co.
Owen Bucket Co., Ltd.
Wellman Engineering Co., The

Buckets, Dragline
Bacon Co., Edward R,
Blaw-Knox & Western Pipe Corp.
Bucyrus-Erie Co.
Harnischfeger Sales Corp.
Marion Steam Shovel Co., The
Northwest Engineering Co.
Owen Bucket Co., Ltd.
Wellman Engineering Co., The

Bulldozers, Hydraulic
American Tractor Equip. Co.
Austin Western Road Machy. Co.
Le Tourneau, Inc., R. G.
Wooldridge Co., Mack.

Cableways
American Steel & Wire Co,
Columbia Steel Co.
Leschen & Sons Rope Co., A.
Roebling’s Sons Co., John A.

Carbide Lights
Air Reduction Sales Co.

Carbide Torches
Air Reduction Sales Co.

Cars, Industrial
Austin Western Road Machy. Co.
Bacon Co., Edward R.
Western Wheeled Scraper Co.

Cement
Pacific Portland Cement Co.
Portland Cement Association

Cement—Tan
Pacific Portland Cement Co.

Chemicals

Great West. Electro-Chemical Co.

Chlorinators
Wallace & Tiernan
Water Works Supply Co.

Chlorine
Great West. Electro-Chemical Co

Clarifiers, Water
Hardinge-Western Co.
Wallace & Tiernan Co.

Commissaries
Threlkeld Commissaries, Inc.

Concrete Forms
Blaw-Knox & Western Pipe Corp.

Concrete Roads

Portland Cement Association

Concrete Vibrators
Electric Tamper & Equip. Co.
Munsell Conerete Vibrators

Conveyors, Elevating and
Conveying
Austin-Western Road Mchy Co.
Bacon Co., Edward R.
The leﬁ'rey Mfg. Co.
Galion Tron Works & Mfg. Co.
Link-Belt Co,
Pioneer Gravel Equip. Mfg. Co.

Cranes, Electrie, Gasoline
Locomotive
Austin-Western Road Mchy. Co.
Bueyrus-Erie Co.
Harnischfexer Sales Corp.
Koehring Co.
Link-Belt Co.
Marion Steam Shovel Co., The
Northwest Engineering Co.
Lima Locomotive Works, Tne.
Thew Shovel Co., The
Whitcomb Locomotive Co.

Cranes, Tractor
Harnischfeger Sales Corp.
Northwest Engineering Co.

Cranes, Traveling
Harnischfeger Sales Corp.
Northwest Engineering Co.
Thew Shovel Co., The

Creosoting Cylinders
Chicago Bridge & Iron Works

Creosoted Piling and Lumber
Baxter Co., J. H.
MeCormick Lumber Co., Chas. R.

Crushers
Alloy Steel & Metals Co.
Austin-Western Road Mchy Co.
Bacon Co., Edward R.
California Equipment Co.
Pioneer Gravel Equip. Mfg. Co.
Smith Engineering Works

Culverts, Concrete
Portland Cement Association

Culverts, Metal
California Corrugated Culvert Co.
Western Pipe & Steel Co,

Culverts, Part Circle
California Corrugated Culvert Co.
Wesatern Pipe & Steel Co.

Diesel Tractors
Adams Co., J. D.
Caterpillar Tractor Co,

Diffuser Mediums
Carborundum Co., The

Digesters
Chicago Bridge & Iron Works

Ditch Machinery
Bucyrus-Erie Co,
Byers Machine Co.
Harnischfeger Sales Corp.
Link-Belt Co.
Marion Steam Shovel Co., The
Northwest Engineering Co.
Lima Locomotive Works, Ine.
Thew Shovel Co., The

Draglines
Austin-Western Road Mchy. Co.
Bueyrus-Erie Co.
Harnischfeger Sales Corp.
Link-Belt Co.
Marion Steam Shovel Co., The
Northwest Engineering Co.
Lima Locomotive Works, Inec.
Thew Shovel Co., The
Wellman Engineering Co., The

Drills, Rock
Gardner-Denver Co.
Western Machinery Co,
Worthington Pump&Mach. Corp.

Dump Wagons
Austin Western Road Machy. Co.
Western Wheeled Scraper Co.

Engines—Diesel,
and Steam
Bacon Co., Edward R.
Case Co., J. L
Caterpillar Tractor Co.
Ingersoll-Rand Co.
International Harvester Co.
Worthington Pump & Mach. Corp

Gasoline

Excavating Machinery
American Tractor Equip. Co.
Austin-Western Road Mchy, Co.
Bueyrus-Erie Co.

Caterpillar Tractor Co.
Cleveland Tractor Co.

General Excavator Co., The
Harnischfeger Sales Corp,
Harron,Rickard & MeCone Co.
Koehring Co.

LeTourneau, Inc., R. G.
Link-Belt Co.

Marion Steam Shovel Co., The
Northwest Engineering Co.
Lima Locomotive Works, Ine.
Thew Shovel Co., The

Expansion Joints
Aquatite Co.
U. 8. Pipe & Fdy. Co.

Explosives
Atlas Powder Co.
Apache Powder Co.
Giant Powder Co., Cons., The
Herules Powder Co.
Trojan Powder Co.

Ferric Chloride
Great West. Electro-Chemical Co.

Fire Hydrants
Columbian Iron Works

Flumes, Metal
California Corrugated Culvert Co.
Chicago Bridge & Iron Works

Forms, Steel
Blaw-Knox & Western Pipe Corp.

Furnaces, Drill Steel
Ingersoll-Rand Co.
Sullivan Machinery Co.
Western Machinery Co.

Gas Holders
Chicago Bridge & Iron Worka
Western Pipe & Steel Co.

Gasoline
Union 0Qil Co.—'"76"

Gates, Cast Iron or Radial
California Corrugated Culvert Co.

Gates, Sheet Metal
California Corrugated Culvert Co.

Governors, Turbine
Pelton Water Wheel Co., The

Graders, Elevating, Motor
Road

Adams Co., J. D.
Allis-Chalmers Mfg. Co.
Austin-Western Road Mchy. Co.
Caterpillar Tractor Co.
Galion Iron Wks. & Mts. Co., ®

Gravel Plant Equipment
Austin-Western Road Mehy Co.
Bacon Co., Edward R.
Bueyrus-Erie Co.

Harnischfeger Sales Corp.
Harron, Rickard & McCone Co.
Iowa Mfg. Corp.

Link-Belt Co.

Northwest Engineering Co.
Smith Engineering Works

Grinders, for Detachah’le Bits
Ingersoll-Rand

Hoists, Hand and Power
Alloy Steel & Metals Co.
American Hoist & Derrick Co.
Bacon Co., Edward R.
Harnischfeger Sales Corp.
Harron, Rickard & MeCone Co.
Jenison Machinery Co.
Link-Belt Co.

Hoppers, Steel
Bacon Co., Edward R.
Blaw-Knox & Western Pipe Corp.
Chicago Bridge & Iron Works
Link-Belt Co.
Standard Steel Works

Hospitals

National Hospital Association

Kilns, Rotary
Blaw-Knox & Western Pipe Corp
Chicago Bridge & Iron Works

Loaders, Power, Truck and
Wagon
Austin-Western Road Mchy. Co.
Bevis Machinery Co.
Galion Iron Works & Mfg. Co.
Link-Belt Co.
Spears-Wells Mchy. Co.

Locomotives, Electric, Gas
and Steam
Bacon Co., Edward R.
Garfield & Co.
Plymouth Locomotive Works
Smith Booth Usher Co.
Whiteomb Locomotive Co.

Lubricating 0Oil
Union 0il Co.
Lumber

Baxter Co., J.
MeCormick Lumber Co.. Chas, R,

Lumber, Preserved
Reilly Tar & Chem. Corp.

Meters, Water
Neptune Meter Co.
Smith Co., The T. L.

Mixers, Retread
Adams Co., J. D.
Austin-Western Road Machy. Co.

(Continued un Page 62)
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”M The very latest .. .

in 3/8-yard

exXcavaltors

This Bucyrus-Erie
10-B has something new in speed,
power, mobility . . . something
new in output. Contractors who
have seen it work are buying it
for what used to be considered
l/5-yard or larger jobs. It carries
only a 3g-yard dipper o be sure,
, S e but it's the yardage total at the
R T : end of the shift that governs your
<l profits rather than the dipper size.
May we show you some of the
reasons why you should consider
this hustling 10-B for your next

' : o  job?
B U CY RUVDS-ERE
SAN FRANCISCO OFFICE: 989 Folsom St, Tel. GArfield 8192 ————
CROOKCOMPANY UYRU
2900 Santa Fe Avenue, Los Angeles. Tel, Kimball 5137. I E
CLYDE EQUIPMENT €O -
17th and Thurman Streets, Portland, Ore. Tel, BRoadway 0885,
3410 First Awvenue South, Seattle, Wash. Tel. MAin 1235 B79

Pacific Pipe Company

PIPE - VALVES - FITTINGS

RECONDITIONED AND NEW

Users of Pacific Reconditioned Pipe find it economical and dependable.
Lines Furnished and Installed Complete Either on Purchase or Rental Basis.

WRITE FOR PRICES

207 FOLSOM STREET SAN FRANCISCO

TROJAN EXPLOSIVES

FOR
Dependability—Efficiency—Safety

Do Not Cause Headaches . .
Do Not Require Thawing in Cold W eather
Do Not Leak in Warm W eather

TROJAN POWDER COMPANY

YEON BUILDING 126 W. THIRD ST., ROOM 516 620 MARKET STREET
PORTLAND, OREGON LOS ANGELES, CALIF. SAN FRANCISCO, CALIF.

When writing to the above advertisers please mention Western Construction News.
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Motors. Gasoline
J. D. Adams Co. (McCormick-
Deering)
Alhn-Chalmers Mfg. Co.
Case Co., J. I
Caterpillar Tractor Co.

Paints, Acid Resisting
Columbia Wood and Metal
Preservative Co.

Paints, Metal Protective
Columbia Wood and Metal
Preservative Co.
Wailes Dove-Hermiston Corp.

Paints, Technical
Columbia Wood and Metal
Preservative Co.

Paints, Waterproofing
Columbia Wood and Metal
Preservative Co.

Paving Breakers
Ingersoll-Rand Co.
Western Machinery Co.
Worthington Pump—Mach. Corp.

Penstocks
Chicago Bridge & Iron Works
Water Works Supply Co.
Western Pipe & Steel Co.

Pile Drivers
Buecyrus-Erie Co.
Harnischfeger Sales Corp.
Northwest Engineering Co.
Thew Shovel Co., The
Piling, Pipe
National Tube Co.
Piling, Steel
Columbia Steel Co.
Pacific Coast Steel Corp.

Piling, Wood
Baxter Co., J. H.

Pipe, Cast-Iron
Pacific States Cast Iron Pipe Co.
U. 8. Pipe & Foundry Co.

Pipe, Concrete
American Cone. & Steel Pipe Co.
Portland Cement Association

Pipe, Culvert
California Corrugated Culvert Co.
Western Pipe & Steel Co.

Pipe Fittings
Pacific Pipe Co.
Pacific States Cast Iron Pipe Co.

Pipe, Hume Concrete
American Cone, & Steel Pipe Co.

Pipe, Lock-Bar
Western Pipe &Steel Co.

Pipe, Lock Joint Steel
American Conc. & Steel Pipe Co.

Pipe, Preservative
Columbia Wood & Metal
Preservative Co.

Pipe, Riveted Steel
Chicago Bridge & Iron Workss
Western Pipe & Steel Co.

Pipe, Standard
Columbia Steel Co.
Federal Pipe & Tank Co.
National Tube Co,
Pacific Pipe Co.

Pipe, Welded Steel
California Corrugated Culvert Co.
Chicago Bridge & Iron Works
Columbia Steel Co.
Western Pipe & Steel Co.

Pipe, Wood
Federal Pipe & Tank Co.

Plows, Road or Rooter
Adams Co., J. D.
Austin-Western Road Mchy. Co.

Pneumatic Tools
Hackley Equip. Co., P, B,
Gardner-Denver Co.
Western Machinery Co.
‘Worthington Pump & Mach. Corp

Powder
Apache Powder Co.
Giant Powder Co., Cons.,
Hercules Powder Co., Ine.
Trojan Powder Co,

Power Units
Allis-Chamlers Mfg. Co.
Case Co., J. L.
Caterpillar Tractor Co.
International Harvester Co.

Preservative, Wood, Metal,
ete.
Columbia Wood and Metal
Preservative Co.
Reilly Tar & Chem. Corp.

Pumps, Centrifugal
Chain Belt Co.
Pelton Water Wheel Co., The
‘Worthington Pump & Mach. Corp.

Pumps, Deep Well
Layne & Bowler Corp.
Pelton Water Wheel Co.,
Pomona Pump Co.

Pumps, Power
Gardner-Denver Co,
Layne & Bowler Corp.
Worthington Pump & Mach. Corp.

Pumps, Water Works
Layne & Bowler Corp.
Pelton Water Wheel Co., The
Pomona Pump Co.

Rails
Columbia Steel Co.
United Commereial Co., In.

Reinforcing Bars
Columbia Steel Co.
Pacific Coast Steel Corp.

Reinforcing Wire Fabric
American Steel & Wire Co.
Columbia Steel Co.

Repairing Equ:pment
Sam Bates Co.

The

The

Reservoirs, Steel
Chicago Bridge & Iron Works

Road Finishers
Bacon Co., Edward R.
Blaw-Knox & Western Pipe Corp.

Road Forms
Bacon Co., Edward R,
Blaw-Enox & Western Pipe Corp.

Road Graders am:l Scrapers
Adams Co., J. D.

Allis-Chalmers Mfg. Co.
American Tractor Equipment Co.
Austin-Western Road Mchy. Co.
Bacon Co., Edward R.
Bevis Machinery Co.
Case Co., J. L.
Caterpillar Tractor Co.
Galion Iron Wks. & Mfg. Co., The
Robinson Tractor Co,
Spears-Wells Machinery Co.

Road Joint Machines
Flexible Road Joint Mach, Co.

Road Oil
Seaside Qil Co.
Union 0il Co.

Road Rippers
Adams Co., J. D.
Le Tourneau, Ine., R. G.
Mack Wooldridge Co.
McCaffrey, M. P.

Road Rollers
American Tractor Equip. Co.
Austin-Western Road Mchy. Co.
Galion Iron Wks. & Mfg. Co., The

Rubber Goods—Accessorles
Goodrich Rubber Co., F.

Rubber Goods—Mechamcal
Goodriech Rubber Co., B. F.

Rules—Steel, Wood and

Aluminum
Lufkin Rule Co., The

Scarifiers
Adams Co., J. D.
Austin-Western Road Mchy. Co.
American Tractor Equipment Co.
Caterpillar Tractor Co.
Le Tourneau, Inc., R. G.
Spears-Wells Machinery Co.

Scrapers, Drag, Fresno,
Wheeled
Adams Co., J. D.
Austin Western Road Machy. Co.
American Tractor Equipment Co.
Bacon Co., Edward R.
Le Tourneau, Ine., R, G,
Mack Wooldridge Co.
Western Wheeled Scraper Co.

Screens, Sand and Gravel
Link-Belt Co.
National Wire Cloth Co.
Roeblings' Sons Co,, John A.
Smith Engineering Co.

Screens, Sewage
Link-Belt Co.

Second-Hand Equipment
Bates Co., Sam
California Equipment Co.
Contractors Machinery Exchange
Hackley Equipment Co., P
Western Machinery Co.

Sewage Disposal Apparatus
Carborundum Co., The
Link-Belt Co.

Wallace & Tiernan
Water Works Supply Co.

Sharpeners, Drill
Ingersoll-Rand Co.
Sullivan Machinery Co.

Sheet Piling
Columbia Steel Co.
Pacific Coast Steel Corp.

Shovels, Electric, Gasoline,
Steam
Austin Western Road Machy. Co.
Bucyrus-Erie Co.
Conerete Mchy., & Supply Co.
Hackley Equip. Co.,
Harnischfeger Sales Gorp
Koehring Co.
Link-Belt Co.
Marion Steam Shovel Co., The
Northwest Engineering Co.
Lima Locomotive Works, Ine.
Osgood Co., The
Thew Shovel Co., The

Sluice Gates
Calif. Corrugated Culvert Co.
Columbian Iron Works
Water Works Supply Co.
Western Pipe & Steel Co.

Smoke Stacks
Chicago Bridge & Iron Works

Stand Pipes
Chicago Bridge & Iron Works

Steel Plate Construction
Chicago Bridge & Iron Works
Western Pipe & Steel Co.

Surge Tanks
Chicago Bridge & Iron Works

Tamping Rollers
American Tractor Equip. Co.
Le Tourneau, Ine., R, G.
Tanks, Corrugated
Calif. Corrugated Culvert Co.
Tanks, Elevated Steel
Chicago Bridge & Iron Works
Montague Pipe & Steel Co.
Tanks, Storage
Chicago Bridge & Iron Works
Federal Pipe & Tank Co.
Tapes, Measuring, Steel and
Fabric
Lufkin Rule Co., The
Tires, Truck and Automoblle
Goodrich Rubber Co.,

Towers, Tran.smlssmn

Blaw-Knox & Wecﬂ;ern Pipe Corp.

Columbia Steel
Pacific Coast Steel Corp.
Water Works Supply Co.

Track-Laying Wheels
Allis-Chalmers Mfg. Co.
Austin Western Road Machy. Co.

Tractors
Adams Co., J. D.
Allis-Chalmers Mfg. Co.
Bacon Co., Edward R
Case Co., J. I.
Caterpillar Tractor Co.
International Harvester Co.

Trail Builders
Mack Wooldridge Co.

Trailers (Track—Laymg)
Allis-Chalmers Mfg. C

Tramways, Aerial
American Steel & Wire Co.
Bacon Co., Edward R.
Columbia Steel Co.
Leschen & Sons Rope Co., A.
Roebling's Sons Co., John A.

Transmission Machinery

Power
Link-Belt Co.

Trench Excavators
Cleveland Trencher Co., The
Garfield & Co.

Harnishfeger Sales Corp.
Link-Belt Co.

Northwest Engineering Co.
Thew Shovel Co., The

Truck Mixers
Blaw-Knox & Western Pipe Corp.
Chain Belt Ct.

Trucks
International Harvester Co.

Truck Tires
Goodrich Rubber Co., B. F.

Tunnel Shovels
Bueyrus-Erie Co.
Harnischfeger Sales Corp.
St. Louis Power Shovel Co.

Turbines, Hydraulic
Pelton Water Wheel Co., The
Water Works Supply Co.

Unloaders, Car and Wagon
Link-Belt Co.

Valves
California Corrugated Culvert Co.
Columbian Iron Works
Pacific Pipe Co.
Renssalaer Valve Co.

Valves, Gate
California Corrugated Culvert Co.
Pelton Water Wheel Co., The
‘Water Works Spply Co.

Valves, Hydraulic
California Corrugated Culvert Co.
Pelton Water Wheel Co.. The

Wagons (Track Laying)
Adams Co,, J. D
Allis-Chalmers Mfc Co.
American Tractor Equipment Co.
Austin Western Road Machy. Co.
Western Wheeled Scraper Co.

Waterproof Cement
Pacific Portland Cement Co.

Waterproofing Materials
Aguatite Co.

Water Wheels
Pelton Water Wheel Co., The
Water Works Supply Co.

Welders, Acetylene
Air Reduction Sales Co.

Welders, Electric Arc
Adams Co., J. D.
Harnischfeger Sales Corp.
Lincoln Eleetric Co.

Welding Apparatus
Air Reduction Sales Co.
Lincoln Electric Co.

Welding, Wire
Adams Co., J. D.
Air Reduction Sales Co.
Columbia Steel Co.
Roebling’s Sons Co., John A.

Wire Cloth
National Wire Cloth Co.
Wire Rope
American Cable Co., Ine.
Columbia Steel Co.

Leschen & Soms Co., A,
Roebling's Sons Co., John A.
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RATES: SITUATIONS WANTED—S5c per word; HELP WANTED—No charge to
subscribers; OFFICIAL BIDS—20c per line; ALL OTHERS—$2.50 per column inch.

Contractors_ﬁa‘chinery_E_riéhange

PROFIT-MAKING CONSTRUCTION EQUIPMENT
RENTED — SOLD — EXCHANGED — BOUGHT — REPAIRED
PORTABLE AIR COMPRESSORS RENTING

Capacmes 36 to 540 cubic feet We stoeck and rent all types of Construction Machinery. The
SELLING reasonable rates make possible satisfactory profits on short

> ; : . jobs or where permanent investment is mot warranted.
We sell equipment at fair prices. Where conditions

justify, the budget plan of payment can be satisfac- ErTTTT T TN
torily arranged.

Each machine is guaranteed to give new equipment
performance.

GASOLINE-BUTANE-DIESEL SHOVELS
Capacities 14 cubic yard to 2 cubic yards

CONTRACTORS MACHINERY EXCHANGE

1135 FIFTY-SEVENTH AVENUE Telephones: FRuitvale 0714-0715 OAKLAND, CALIFORNIA

FOR

LOW COST INSTALLATIONS

CABLEWAYS

ANY CAPACITY
NEW ano REBUILT

Equipment Bargains

FOR SALE OR RENT

DAMS MEN

%mpsslson Pm‘mou

ILTRAT ORMS 2—Wiley Whirlies No. 75 (Electric) Used. Lifting capacity 30 tons, u\ch $6500
ano SEWERAGE a;g:::-h;s_ ::"!'."E & co, ETEE |—Wiley Whirley No. 75 (Steam) Used. Lifting capacity 30 tons._ 6000
LANTS = NTRansaco ONCRETL 2—Ingorsoll-Rand M-4 Calyx Drills (Never Used), Complete, each.

|—4.Stage Buffalo Pump with 300 H.P. Motor (Used).--_.__.-_..___.:
|—Cletrac 80-G60 Gas Tractor (Practically New).

= -§
i—Ransome 14-8 ' yd. Concrete Mixer Domuh,tn vmh inm' anu Chuta

USED EQUIPMENT I—Vulean No- 2 Pils Hammer -

|—MeKiernan Terry Plle Hammer M; 7 Euulmwd

Yoke and Pulling Link.______ s S 875
S A LE or R EN T l—McKiernan Terry Pile Hammer No. II] with Extra Parts ____________ § 750
AIR COMPRESSORS |—'|UdT|_lil; |';I5'LL)' Mst;ul Guy Derriok, (05 ft. Mast, with 2-Drum Hnstszmn
an otor. -
(Portable and Stationary) I—10 Ton Insley Steel Guy Derriok, 115 1t. Mast, with Mundy 2 Drum
CRANES SHOVELS HOISTS Holst and 75 H.P. Motor. -52400
DRAGLINE MACHINES 6—Byron Jackson Deepwell Tu- bine Pumns with Electric Mnlnrn “various
PILE HAMMERS  STEEL DERRICKS Sk, fto Wpon applinetlon. . 5
MARINE EQUIPMENT I—insley Concrete Chuting Plant. | yd. (compiets) $1000
ROAD ROLLERS P”M}TS l—Lakewood Concrete Chuting Plﬁelt. Z-yd. (uumple’.éi::_‘:::.._':_.;_::32250
GAS LOCOMOTIVES TRACTORS I=—New Sullivan 315 cu. ft. Diesel Portable Compressor (For Rental Only).
P. B. HACKLEY Send for Complete List of Equipment.
q
Equipment Company BAY EQUIPMENT COMPANY
625 MARKET STREET—Room 1417
Phone SUtter 0978  SAN FRANCISCO 68 Eighth Street Phone: HEmlock 0085 San Francisco, Calif.

NEW LOW ROlllld Tl'lp FARES ON sfligﬂl;llf;w_l{mls 0“;):;1 IRI:;:: Limit
Plttsburg - - - $1.63 %l:gfﬁglf - : : ;ig SACRAMENTO NORTHERN

Sacramento - - 3.24 Chico - - - - - 6.12 San Francisco Depot Key System Ferry SUtter 2339

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

WANTED—Wire Rope Distributor—
Wire rope manufacturer would like to con-
tact organization located in Los Angeles
interested in making a connection to sell
wire rope in Southern California territory.
Distributor must have satisfactory financial

rating and prepared to cover territory.
Address—Box 402, Western Construction
News, 114 Sansome St., San Francisco,
Calif,

ACCEPTANCE

News pages mean reader interest,
the first fundamental step to ad-
ertising results. Advertising pages
mean advertiser confidence and
advertiser endorsement. In West-
ern Construction News you will
find both . . . That tells the story
—reader acceptance—advertisers’
confidence.

OFFICIAL BIDS

UNITED STATES DEPARTMENT
OF AGRICULTURE

Bureau of Public Roads
Constructing Gunite Lining
in Wawona Tunnel
San TFrancisco, Calif., Feb. 5, 1935.

Sealed Bids will be received at the office of
the Buresu of Public Roads, 807 Sheldon Build-
ing, 461 Market Street, San Francisco, Cali-
fornia, until 2:00 o'clock p.m. on February 21,
1985, for constructing a gunite lining in the
unlined portions of the Wawona Tunnel, Sec-
tion A5 of Route 2, the Wawona Road, Yosemite
National Park, Mariposa County, California.
The principal item of work is approximately
560 cubic yards of gunite. The minimum wage
paid skilled labor employed on this project shall
be in accordance with the classified labor rates
attached to the specifieations of which the
minimum is 68 cents per hour. The minimum
wage paid unskilled labor shall be 60 cents per
hour. The attention of bidders is especially di-
rected to the provisions covering the compliance
with codes of fair competition; the subletting
and assignment of the contract; and to the
alternate bids which must be submitted in case
the bidder desires to offer any foreign articles,
materials or supplies. Where copies of plans
and specifications are requested a deposit of
$10 will be required to insure their return. If

these are not returned within 15 days after
opening of bids the deposit will be forfeited to
the Government. Checks should be certified and
made payable to the Regional Fiscal Agent, U, S.
Forest Service. Plans, specifications and pro-
posals may be obtained at the office of the
Bureau of Public Roads, 807 Sheldon Building,
461 Market Street, San Francisco, California.
C. H. SWEETSER,
District Engineer.

NOTICE TO CONTRACTORS

Sealed proposals will be received at the office
of the East Bay Municipal Utility District, Oak-
land, California, until 8:00 p.m., Wednesday,
February 27, 19356, and will at that hour be
opened for furnishing and installing an auto-
matic fire sprinkler system complete, in the
Sixteenth Street Office Building of the District.

The general prevailing rate of per diem wages
in the loecality in which the work is to be per-
formed, for laborers and each craft or type of
workman and mechanic needed to execute the
contract, and the general prevailing rate for
legal holiday and overtime work specifically set
forth in the plans and specifications on file
with the Secretary of the Distriet, are referred
to and incorporated herein.

Specifications (No. LS 139) may be obtained
upon application at Room 1204 of the Latham
Square Building, 508 Sixteenth Street, Oakland,

California.

JOHN H. KIMBALL, Secretary.
Oakland, California.
February 56, 1936.

155 SANSOME STREET

Audits :

Tax :

DOuglas 4613

Systems

Enrolled to Practice Before the Treasury Department

ROBERT M. GANE

SAN FRANCISCO

CERTIFIED PUBLIC ACCOUNTANT

PROFESSIONAL DIRECTORY

MonTrEAL Vancouver

AMBURSEN DAM CQO., Inc.

Engineer - Constructors

Nzw Yorx

ALexanNDErR BLpc., San Francisco

CrLevELAND Davexrort San Anronio

Dave Overturf
(formerly PWA Auditor)

ConsuLTiNG ACCOUNTANT
P. W. A. Seeciavuist
Auprron
580 Manxer Streer, San Francisco
Tergrnone GArrienp 7700

Robert W. Hunt Company
251 Kearny Street, San Francisco
Testing and Inspecting Engineers

Bureau of Inspection, Tests
and Consultation

Los ANGELES SEATTLE  PoORTLAND
And all large manufacturing centers

John Schuyler Bates

Consulting Engineer

Municiran axp Sanrrany Encineerine
StrucTural Desion
Precise Basic Survevs anp Mars

3134 Eron AVE., BERKELEY, CALIF.

Burns-McDonnell-Smith

Engineering Company

CONSULTING
ENGINEERS

Water Supply, Waterworks, Sewerage and
Sewage Disposal, Power Plants, Valuations
and Rate Investigations of Municipal
Utilities.

Kansas City, Mo.
107 WEST LINWOOD BLVD.

Engineering Societies
Employment Service
For Employers of Chemists
and Engineers

57 Post STrEET, San Frawcisco
Puone SUtTer 1684

Harold Farnsworth Gray

Sewage Disposal
W ater Purification
Mosquito Abatement

2540 BENVENUE AVENUE
BERKELEY, CALIFORNIA

ENGINEERING OFFICES OF

Clyde C. Kennedy

Cuype C. Kennepy Eowarp N. Prourr

Consulting Engineers
WATER SUPPLY, WATER
PURIFICATION
SEWERAGE, SEWAGE TREATMENT,
INDUSTRIAL WASTE DISPOSAL
AND GENERAL
MUNICIPAL IMPROVEMENTS

Inspection and Laboratory
Serviees

SAN FRANCISCO
Carr BuiLbineg

Abbot A. Hanks, Inc.

Engineers and Chemists

Consurmne—TesTING—] N8PECTING
CoNcreTE—STEEL—MATERIALS

624 SACRAMENTO STREET
San Francisco

ENGINEERING OFFICES
J. B. Lippincott

Consulting Engineers
Warex Surrry IrricaTION @
anp Sewace Disrosar
Varuarion anp Rare InvesTicATIiONS
543 Petroleum Securities Bldg.,
Los Angeles

Sewaos

When twriting to the above advertizers please mention Western Construction News.
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Mc CAFFREY BARGAINS

175 H.P. Atlas-lmperial Power Unit (Diesel)
125 H.P. Page Power Unit (Diesel)

2 Yd. Model 480 Marion Electric Shovel (Electric)

700 P & H Shovel or Dragline (Diesel)

14 Yd. Model 104 Northwest Shovel or Dragline (Gas)

¥ Yd. Erie Steam Shovel or Crane (Steam)
I/ Yd. Brown Shovel or Crane (Gas)
/4 Yd. Fordson Shovel (Gas)
5 Ton P & H Truck Crane
Le Tourneau Carryall Scraper (Pneumatic)
Le Tourneau-Power Control Unit (Double)
75 H.P. Holt Power Unit (Gas)
45 H.P. Allis-Chalmers Power Unit (Gas)
20 H.P. Continental Motor Power Unit (Gas)
80 Cletrac Tractor (Gas)
60 Caterpillar Tractor (Gas)
30 Caterpillar Tractor (Gas)
2 Ton Holt Tractor (Gas)
30 Bulldozer Unit (Hydraulic)
60 Bulldozer Unit (Hydraulic or Cable)

1420 NORTH SPRING STREET

BULLETIN No. 11O

40 Ft. Crane Boom
McCaffrey 5 Tooth Rooter (Hydraulic) 7400 Ibs.
McCaffrey 5 Tooth Rooter (Cable) 7400 Ibs.
McCaffrey 5 Tooth Rooter (Mechanical) 5000 Ibs.
Le Tourneau 5 Tooth Rooter
Ateco 5 Tooth Rooter (Hydraulic)
Killifer 5 Tooth Scarifier

10 Ft. McMillan Scraper (Hydraulic)
Jumbo Scraper

. Scraper for 30 Tractor

Ft. Scraper for 30 Tractor

Ft. Galion Grader

12 Ft. "Russell Super Mogul" Grader
Ft
Ft

o
4

210

@
o
r

Telephone CApitol 11161

. Adams Leaning Wheel Grader
. Chicago Pneumatic Air Compressor (Portable)
. Gardner-Denver Air Compressor
Barber Green Ditching Machine—8 ft.
Austin Back Filler
Barnes Triplex Road Pump
Screen Cylinder Type 10 ft. x 3 ft. Complete
I/ Yd. Crescent Sauerman Bucket
2l/5 Yd. Crescent Sauerman Bucket

SHEEP FOOT TAMPERS—McCAFFREY SCARIFIERS AND BULLDOZERS—30 AND 60 CATERPILLARS
DRAGLINE—ORANGE PEEL—CLAMSHELL BUCKETS—DIPPERS—BOOMS AND MANY OTHER BARGAINS

Write us—or wire and if we do not have what you want, we probably know who has

M. P. McCAFFREY

LOS ANGELES, CALIFORNIA

BUCKETS

Clamshell and Dragline
All Sizes for Every Class of Work

NEW AND USED

FOR RENT OR SALE

Portable Air Compressors
Concrete-Breakers

W. H. COWEN
1114 Sutter Street Phone ORdway 0173

Also
BUCKETS FOR RENT

Repairing of All Types of Buckets

The Owen Bucket Co., Ltd.
2nd and Camelia Sts., Berkeley, Calif.
Phone BErkeley 1662

FOR SALE OR RENT

Barber-Greene Ditcher
W. H. COWEN

1114 Sctter Street San Francisco
Phone ORdway 0173

The world’s

LECLAIR SCRAPERS

NOW

Manufactured and

Sold by

most economical excavator and conveyor,

It will dig any material that will yield to a plow and
haul it any distance up te 1,000 ft. at the rate of 20
to 30 loads per hour. Bucket sizes from 1/2 to 5 eu. yd.

Write for Catalog.

| SAM BATES CO.

Sam Bates—A. B. Lemcke
EQUIPMENT BOUGHT—SOLD—RENTED—REPAIRED—STORED

Main Office, Plant, 1926 Dennison St.. Oakland.

ANdover 4327

FOR SALE |
REBUILT AND
GUARANTEED

MACHINERY

1—No. 936 Cedar Rapids Portable Rock
Plant with 9" x 36" crusher, screen,
conveyors, elevators, bin, etc., all com-

plete.

1000—Sections of Lakewood Portable Track,
24" gauge, 20 lb. rail, each section 15
feet long.

1—80 Cletrac full crawler Tractor,

1—K-35 A.C. full crawler Tractor with |
bulldozer.

1—5" x 10" duplex, horizontal stationary
Fairbanks-Morse heavy duty Road
Pump, 184 gallons at 600 lbs., with
120 H.P. Holt engine, belt driven.

1—3000 Ibs. Madsen Asphalt Plant com-
plete in every respect.

6000 ft. of 9” Hotchkiss Road Forms.
1—No. 50 Ingersoll-Rand Drill Sharpener.
1—5 ton Electric Overhead Traveling

Crane, 37" 6” span with track, trolley
wire, ete., all complete, |

1—28" x 36” Traylor Bulldog Jaw Crusher,

1—360 H.P. Fairbanks-Morse full Diesel
Engine direct connected to 300 K.V.A.
alternating Generator.

I—4-ton Plymouth gasoline Locomotive,
24" gauge.

2—6" two stage Byron Jacksom Cenl.rlfu-‘
gal Pumps, direct connected to 200
H.P. G.E. motors. Capacity 1010

| _L‘.'.bi.m. at 170 lbs. pressure per square |

men,

1—No. 9 Caterpillar Motor Grader, 12 ft.
Blade, Pneumatic Tires.

2—10 ft. Pull-Type Graders,

1—12 ft. Pull-Type Grader.

Exceedingly low priced.
Inspection invited.

‘CALIFORNIA EQUIPMENT
| COMPANY

4940 Santa Fe Ave.
l Los Angeles, California

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