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When Schedules Say

Don’t let Concrete waiting -
to harden, say STOP! IN USE TOMORROW

Costly delays are eliminated with Golden Gate 24 HOUR.
It develops strength so rapidly that concrete poured one

day can be used the next.

Chemist’s sworn statement
of tensile and compression
tests attained by Golden
G O L D E N GATE Gate 24 HOUR cement on
this job will be furnished
on request.
-
PACIFIC PORTLAND
CEMENT COMPANY
SAN FRANCISCO

Coast Wide Service

When writing to Paciric PORTLAND CEMENT CoMPANY, please mention Western Construction News
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After using a 2% fs:
Northwest shovel on the All- TN
American Canal, the Griffith Co.,of @\
Los Angeles, Calif., has purchased three '§
more 2% yd. Northwest shovels for the |
9,000,000 cu. yd. Cajalco Dam job, making W
6 Northwest machines in all. |
The proof of the pudding is in the eating
and if you are in the market for a shovel,
repeat order purchases such as this by
responsible concerns deserve your
consideration. Let us send you
the booklet, “Digging
Power Plus.”

NORTHWEST ENGINEERING CO. S

e oewen. s ioet S b Monieat 1t et DIESEL OR

PULLSHOVELS, " AR 1727 Steger Bldg., 28 E. Jackson Blvd. ELECTRIC
SKIMMERS "‘~._ : Chicago, IlL, U. S. A. POWERED
BUILT IN A RANGE OF 12>SIZES. 1/2 CU. YD. CAP Y AND LARGER

NORTHWEST ENGINEERING COMPANY .B.EPRE.SEN'TAT[VE?&—PMMO Hoist & Derrick Co., 3200 Block, 4th Ave. 8., Seattle; Arnold Machinery

255 Tenth Street, San Francisco, Calif, Co., Inc., 149 W, 2nd St. S., Salt Lake City: The \Iim- & Smelter Nuppl; Co., uz' ]"Ih st., Denver Colo.:
37057 Santan Fe Avenue, Los Angeles, Calif, Neil B, MeGinnls Co., 1401 8. Central Ave., Phoenlx, " Arir.
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NEVER BEFORE SUCH

COMPLETE VISIBILITY

N ANY ROAD GRADER

HE blade is the “business” end of any road grader
and it is important that the operator be able to see
as much of his blade as possible so that he can see what
Lkt he is doing. This is particularly true on work where fine
adjustments are necessary.

On other graders the operator’s vision of the blade
is seriously impaired by a maze of frame beams, cross-
bracing, lateral shift adjustments, lift springs and other
obstructions. The simplicity of Adams design, as illus-
trated at the left, gives the operator a full view of the
blade in any position—an important advantage as any
operator will tell you.

Complete visibility is but one of the outstanding fea-
tures of the new-type Adams Graders—the new, box-
type all-welded frame is unequaled for strength and
rigidity and it permits an extremely wide range of blade
positions without making time-consuming adjustments
of lift links, lateral shift mechanisms and moldboard.
Adams power-operated controls raise the blade from
ditching position to high bank-cutting position in 40
seconds—other adjustments are correspondingly fast.

These new machines are now available in 12-ft. and
10-ft. blade lengths, with power-operated or hand-
operated controls. Before buying any grader let our
local representative demonstrate one of these remark-

New Box-Type
| All-Welded Frame
Permits Operator |
to See Full Length &
of Blade in Any
Working Position

able machines.

J. D. ADAMS COMPANY

j ! |
h ‘ 4 : SAN FRANCISCO—LOS ANGELES—SPOKANE
= = Western Distributors: LUND MACHINERY CO., Salt Lake City; NIEL
Ry T e i B. MeGINNIS CO., Phoenix, Ariz.; ELTON ‘I‘. FAIR (0., Denver;
-l g McCHESNEY-RAND EQUIPMENT CO., Santa Fe, N. .\l.;

C. HAAG & CO., l’urﬂmnl Ore.




"Partial
Estimates”

The season for national conven-
tions is about to open in the East.
The months of December and
January include the annual meet-
ings of several important organi-
zations in the construction indus-
try, with which western engineers
and contractors are affiliated. The
list of major conventions this
season include: American Road
Builders Association and Annual
Road Show, Cleveland, Ohio,
week of January 20; American
Association of State Highway
Officials, Miami, Fla.,, December
9-12; American Society of Civil
Engineers, New York City, Janu-
ary 15-18; Associated General
Contractors Convention in Miami,
Fla.; Associated Equipment Deal-
ers, Cleveland, January 18-19.

These meetings bring together
national leaders of the construc-
tion industry to review the past
year, appraise developments, dis-
cuss common problems and plan
for the coming season. In the
exchange of ideas with others
from different sections of the
country, attendance at these meet-
ings is of value to individuals
from the West and, indirectly, to
the construction industry of the
West, as a whole,

In addition, these conventions
provide an opportunity for re-
laxation. To those contractors,
engineers and machinery dealers
attending the Road Show and
other meetings in the East a boat
trip through the Panama Canal
offers a real opportunity for get-
ting away from business for sev-
eral days and enjoyving a com-
plete change.

Correction: On page 287 of
the October issue, the caption to
Fig. 7 was incorrect in its refer-
ence to the companies responsible
for the production and finishing
of the castings for the cable sad-
dles for the Golden Gate Bridge.
The castings were made and rough
machined at the Bethlehem, Pa.,
plant of the Bethlehem Steel Co.,
and the finished machining and
the grooving was done by The
Midvale Company at its plant at
Nicetown, Pa.

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 countries where extra post-
age is necessary the annual rate
is $3. Single copies 25 cents.
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70 ear old Redwood substructure near Maine
y Prairie, Solano County. Erected 1865,
still sound and in use.

again Economy says:

USE REDWOOD

The long life and sustained strength of properly
selected Redwood timbers are proven by scores
of old bridges and other structures.

The dependable structural grades provide tim-
ber which will give the same splendid service as

these old examples.

Rigid inspection of each structural timber by
competent, experienced and impartial Association
inspectors insures proper selection. Each piece is
marked with positive grade identification.

The use of Redwood gives maximum value for
each dollar expended, regardless of whether traffic
requirements render the highway and the structure
obsolete within a few years, or whether the loca-
tion, alignment, roadway width and loading remain

adequate for a century.

CALIFORNIA REDWOOD ASSOCIATION

405 Montgomery Street San Francisco

NoOVEMBER, 1935

. HIGHWAYS

. . . one of

REDWOOD’S

Testing
Laboratories

1 1897-1935

in three locations: Built 1897, 20 years
38 years over Pajaro Creek; moved 1917, 18

years over Malpaso Creek; moved 1935, for detour service.
All truss timbers were Redwood.

NATURALL Y DURABLE A CALIFORNIA REDHOOD

When writing to CALIFORNIA REDWOOD ASSOCIATION, please mention Western Construction News
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A "TONCAN" CULVERT

135” DIAMETER

This Toncan multiplate
culvert was fabricated by
“Western’” for Marin
County, California, Road
District No. 5. Delivered to
S.E.R.A. at Bull Tail Creek,
Nicasio-Lucas Valley Road.
The culvert was made up of
eight plates of No. 3 gauge
plus one plate of No. 1
gauge, making up the cir-
cumference per course.
Each course 5 feet long.
Total shipping weight
approximately 19,000

pounds.

For Permanence Specify

TONCAN
IRON COPPER
MOLYBDENUM

CORRUGATED
PIPE

WESTERN PIPE & STEEL COMPANY

LOS ANGELES

OF CALIFORNIA

SAN FRANCISCO FRESNO

BAKERSFIELD PHOENIX

Affiliated: HARDINGE-WESTERN COMPANY

When writing to WESTERN Prre & STErL Co., please mention Western Construction News
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A section of open cut work on the Los Angeles aqueduct.
“This 2Y%-yd. standard m bucket has now finished

22 miles of this work and is still hungry for another job

four times as big.”

“If EVERY con- Write for

tractor knew what %

every ESCO owner BUCKET
knows.” BOOK 77

ELECTRIC STEEL FOUNDRY CO.

24th and York Streets — Phone Beacon 6344
PORTLAND, OREGON

Southwestern District Branch Seattle Branch
NORMAN W. MILLS, District Manager A. L. BIBBINS, Manager
2205 Santa Fe Avenue Phone JEfferson 4191 2724 First Avenue South Phone ELiot 7161
LOS ANGELES, CALIFORNIA SEATTLE, WASHINGTON
AGENTS
HARRON, RICKARD & McCONE CO. NEIL B. Mc¢GINNIS CO. . NATIONAL EQUIPMENT CO
2070 Bryant Street, San Francisco, Calif. 1401 8. Central Avenue, Phoenix, Ariz. 101 'W. Set.ond Bo. Street, Salt Lake Cuy Utah
R. L. HARRISON CO. WM. A. JENKINS
2205 Santa Fe Avenue, Los Angeles, Calif. 209 N. Fourth Street, Albugquerque, N. M. 2400 8. Milwaukee Street, Denver, Colo.

When writing to ELecrric STEEL Founpry CoMpPANY, please mention Western Construction News
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SHOVEL?
CLAM?
CRANE?

MOUNT IT ON A MOTOR TRUCK
f¢» MAXIMUM MOBILITY=-

® The winter work program calls for thousands
of smaller jobs...and the smaller the job the more
important mobility becomes...There is no easier,
faster, less-costly method of getting the correct,
profit-making equipment from job to job than
with a motor truck mounted Universal-Lorain ...,
it's always loaded and ready to rush to the job,
whether it be a two hour or a 200 hour job of
digging, material handling or steel erecting...The
turntables are Center Drive Lorain 40-37-30's, |
built as ¥ yd.—¥ yd. shovels; as 8! ton—6!; ton |
cranes. .. fast, rugged, powerful and highly mobile.

THE UNIVERSAL CRANE CO.,LORAIN, OHIO

Wuiversal « LORAIN

THE UNIVERSAL CRANE CO., 355 Fremont Street, San Francisco — Distributors: THE RIX COMPANY, Lol Angalen HALL PERRY MACHINERY
CO., Butnte; 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 THE UNIVERSAL CRANE COMPANY, please mention Western Construction News
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KNOCK AT YOUR DOOR

when the G.P. man® calls certainly it is worth the chance of send-

) ing for him if only to see just what he
You want to wring all the profits pos-

sible out of your plant this year. Let us CUR Hugprak.

take it for granted that you have a thor- One sure thing—he can show you how
ough knowledge of the operation of your correct lubrication
plant. Yet there is just a chance that you can lower operating
are overlooking certain hidden extra cost and bring max-
profits. imum returns on in- =0 T
The General Petroleum Engineer may vestments. Try him Lubn?atmg
uncover them for you. He has done it out — there is no ob- Oils
for many others. Again, he may not. But ligation whatsoever.

*General Petroleum’s Socony-Vacuum trained Engineer

GENERAL PETROLEUM
CORPORATION

A Socony-Vacuum Company
PACIFIC COAST MARKETERS OF GARGOYLE INDUSTRIAL LUBRICANTS

When writing to GENERAL PETROLEUM CORPORATION, please mention Western Construction News
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UNIFORMITY

1 No leaking fluids; no
bleeding. creeping or sep-
aration of ingredients in
storage.

2 Uniformity in every cart-
ridge resulting from stable
consistency.

AEDAPTABILITY

3 Adaptable to all explosive
requirements — industrial,
agricultural, engineering.
mining, quarrying.

ECONOMY

4 Light weight means more
work per pound at the
same cost.

EXPERIENCE

5 Engineering and chemical
experience. and research
facilities back of every
stick.

6 Modern plant and produc-
tion methods.

DEPENDABILITY

7 Financial stability and re-
iiability of the organi-
zation.

WiesTeErRN ConsTRUCTION NiEWS

Boﬁs Powderman Runs Perfect Score

Uniformity at the point of menufcacture is one thing, but Uniformity at the point of
use is the main thing. Halafax Explosives retain their work-ability in the field
irrespective of age. temperature and other affecting conditions. They do not sacri-
fice the labor involved in setting a charge. Why hazard a delayed shot?

HALAFAX EXPLOSIVES ASTONISH VETERAN OPERATOR—READ HIS LETTER:

Halafax Explosives Co., October 31, 1935.

Los Angeles, California

Gentlemen:

I have just finished shooting seven hundred and fifty-nine holes for a large
commercial development, using Halafax Explosives exclusively. [ never had a
mis-shot out of the seven hundred and fifty-nine.

I have been handling powder for the past fifteen years in mines, in all kinds
of construction jobs, and also in shooting holes for the two hundred miles of tower
line for the eeeeeeCompany,* and never in all my handling of powder
have | had such success.

I highly recommend Halafax Explosives for all kinds of work, as [ have found
it to be the best I have ever used.

Signed (and notarized)
Arthur Gordon
712 East Rose Avenue

*Name on Request Bellilower, Calif.

HALAFAX EXPLOSIVES COMPANY

810 South Spring Street,
Phone TRinity 8528
Los Angeles, Calif.

116 New Montgomery St.
Phone GArtield 4759

San Francisco. Calif.
Plant and Magazine:
Saugus, Calif.

Write or phone today for
a copy of this interesting
booklet—"What is Hala-
fax?""—the story of the
development and manufac-

ture of Halafax Explosives

When writing to HALAFAX EXPLOSIVES CoMPANY, please mention Western Construction News
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Smooth inside body de-

sign provides for faster

digging, bigger loads and
quicker dumping.

WesterN ConsTrRUCTION NEWS NovEMBER, 1935

lllustrated is a 1'% yard, Model 450 American Gopher,
doing a tough digging and handling job on a new mountain
highway in Zion National Park. Equipped with an AMSCO
Renewable Lip Dipper (U.S. Patent No. 1,945,064) this
shovel is giving a good account of itself in yardage moved daily.

The AMSCO Renewable Lip All-Manganese Steel Dipper
cuts digging costs! It consists of a one-piece cast manganese
steel body available with easily renewable or interchangeable
lips. It is furnished with the type of lip best suited the digging
conditions; double wall with teeth for hard digging and rock
handling; single wall with teeth for loose material digging,
stock piling and rehandling; and a thin, serrated edge cutter lip for
mucking and clay digging.

Lips are quickly and easily changed in the field — no trouble — no

delay. Simply knock out four keys, loosen two U-bolts and the lip
is off. No rivets to punch out or renew.

To get maximum efficiency and greater yardage from your shovels,
equip them with AMSCO Renewable Lip Dippers. Made for all
shovels in all sizes from 3/ yard up. Without separate lips in 34, 14
and 33 yard sizes.

Our nearest office or your shovel manufacturer will be glad to give you
complete details — write for them today!

AMERICAN MANGANESE STEEL COMPANY

Division of American Brake Shoe & Foundry Company

402 East 14th Street, Chicago Heights, Il

Foundries at Chicago Heights, Ill.; New Castle, Del.; Denver, Colo.;
Oakland, Calif.; Los Angeles, Calif. ® Offices in Principal Cities

When writing to AMERICAN MANGANESE STeEL COMPANY, please mention Western Construction News




@ Lima Type 601, |
ing on a highway job in Arizona.

@ Lima draglines. everywhere are making
new records for high yardages and low
operating costs.

@ Lima Type 302 Crane handling timbers
on a bridge job in Ohio.

are built in

%4 YARD CAPACITY

b

LIMA LOCOMOTIVE WORKS, INCORPORATED
SHOVEL AND CRANE DIVISION
LIMA, OHIO, U. 5. A.

!}lﬂlth-Bwih—Ulhrr Co., 2001 Santa Fe Ave., Los Angeles; A. L. Young Machinery Co., 26-28 Fremont St.,
San Francisco, Calif.; H. ). Armstrong Co., 2244 First Ave. §., Seattle, Wash.; Western Steel & Eguipment
Corp., 734 N. E. Fifty-ffth Ave., Portland, Ore.; General Machinery Co., E. 3500 BIk., Riverside Ave., Spokane,
Wash.; C. H. Jones Equipment Co., 236 West South Tomple St., Salt Lake City, Utah;
H. N. Steinbarger Co., 1711 Market St., Denver, Colo.
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OHG Of ] 6 PLYMOUTHS

e R e — |

at METROPOLITAN WATER DISTRICT

SIXTEEN Plymouths are being used in the . For dependable service, you can't beat
construction of the $220,000,000 aqueduct a Plymouth. . . . . Write for bulletin.
in the Metropolitan Water District. The
main line of the aqueduct, with a capacity
of one billion gallons of water daily, is 241
miles long and includes 91 miles of tunnels,
16 feet in diameter. The 20-ton Plymouth
Gasoline Locomotive illustrated above is
hauling concrete dry mix from the mixing
plant to the west entrance of the Whitewater
Tunnel. Each bucket contains one yard of
mix which will be used for lining the tunnel.

" %:dm - = i ,‘r '_ : , i i, L 3
o ’ T ji’"”«ab .

PLYMOUTH LOCOMOTIVE WORI{S

Division of THE FATE - ROOT - HEATH COMPANY - - PLYMOUTH, OHIO

HARRY C. COLLINS A.H.COX & CO., Inc. LOGGERS & CONTRACTORS GARFIELD & CO. CONSTRUCTION
MACHINERY CO. 1757 First Ave. So. MACHINERY CO. Hearst Building EQUIPMENT CO.
1919 S. Santa Fe Ave., Los Angeles Seattle 211 8. E. Madison St., Portland San Francisco 1118-24 |de Ave., Spokane

When writing to PLYMouTH LocomoTivi WORKS please mention Western Construction News
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ATCH a modern Bucyrus-Erie dig . . .

notice the sureness with which the dip-
per holds the grade, the freedom with which it
is safe'y dropped into the pit, the swift thrust
through the bank, the invariable heaped load, the
quick acceleration of the swing, the sharp stop
over the truck and the quick dump. You can't
get speed like that without accurate, effortless

control . . . and Bucyrus-Eries have it to a super-

Aate =

BUCYRUS-ERIE

EXCAVATING, DRILLING, AND MATERIAL-HANDLING EQUIPMENT...SOUTH MILWAUKEE, WISCONSIN

SAN FRANCISCO: BUCYRUS-ERIE CO., 989 Folsom St.; PORTLAND: CLYDE EQUIPM'T CQO., | 7th and Thurman Sts.
LOS ANGELES: CROOK COMPANY, 2900 Santa Fe Ave.; SEATTLE: CLYDE EQUIPM'T CO., 3410 First Ave., South

When writing to BucTrus-Erig COMPANY, please mention Western Construction News
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‘The sound and cconomic solution

tomanyafoundaton problem

HE rolling of steel H-sections, pioneered by Bethlehem Steel Company
Tin 1908, placed in the hands of construction engineers a new type of
bearing pile of enormous possibilities.

The ability of steel H-piling to stand up under hard, continuous driving
when conditions require considerable penetration in hard ground mate-
rials, and its consequent great load-carrying capacity, and other advan-
tages, led to its extensive use. Today steel H-piling is recognized as
offering the sound and economic solution to many foundation problems
—for bridges, piers, buildings, industrial plants and other structures.

Bethlehem Steel H-Piling is rolled in a complete range of weights and
sizes, including a group of newly-designed sections which further broaden
its usefulness to the construction engineer.

Other products for the construction industry supplied by Pacific Coast Steel Corporation include:
STEEL SHEET PILING; REINFORCING BARS; STRUCTURAL SHAPES; GALVANIZED STEEL SHEETS;
DRILL STEEL; BOLTS, NUTS AND RELATED PRODUCTS; WELDED STEEL PIPE

PACIFIC COAST STEEL CORPORATION

Subsidiary of Bethlehem Steel Corporation

Sales Offices: San Francisco, 20th and Illinois Sts.; Los Angeles, Slauson Ave.; Seattle, West Andover St.;
Portland, American Bank Building; Salt Lake City, Kearns Building; Honolulu, T. H., Schuman Building.

S“WE SERVE THE COAST"*

BETHLEHEM /G0

When writing to Paciric CoastT STEREL CoORPORATION, please mention Western Construction News




[OU'LL BID LOWER ON HI]AD JUBS—

bids! High speed equipment is setting
the pace with lower costs.

Get down to brass tacks at the start. Ask
yourself if you can match the high speed
—low cost production of a modern P&H
with Split Second Control.

Sure, the P&H rapid reversing chain crowd
enables you to dig within 1 inch of grade
— to keep it up day after day. And main-
tenance is only 1/10 of the cost for other
types. Burt there’s more than that! There's
the shock absorbing construction that pro-
tects you against costly repairs and lost
time. Super smooth swing clutches com-
bined with snappier dipper action greatly
shorten up the digging cycle. These are
some of the features that keep P&H ma-
chines dependably on the jOE and keep
follow-up machinery moving faster all
along the line.
Claims alone won't convince you of P&H
superiority on road work. But compara-

‘ 1 /4 Yn & X % f', i tive performance will! There’s a P&H on

ﬁ (,' : fW __ the job somewhere near you. Let’s get out

,‘.‘_;,a-' e together and watch it work!
e Write for Bulletins on various models.

SHARP pencils are working 1935 road

P&H BANTAM WEIGHT
[Model 100 — 3/8-yd.]

The small machine that is knocking down dirt-
moving costs. Has Split Second features found
on highest priced P&H models. All-welded con-
struction makes it light, fast, economical. Pow-
ered by Ford V-8 motor, renewable on the Ford
replacement plan,

Write for your copy of Bulletin No. 100.

RNISCHFEGER CORPORATION

4490 W. NATIONAL AVE. Established 1884 MILWAUKEE, WIS.

Warehouses and Service Stations:
HARNISCHFEGER CORPORATION, 82 Beale St., San Franclseo; R. M. Taylor. WESTERN LOGGERS MACHINERY CO., 302 8. W. Fourth Ave., Portland, Oregon
EATTLE DALLAS LOS ANGELES SAN FRANCISCO

Pl_’ PERFORMANCE
& SPEEDS UP YOUR PROFIT PACE




FOR SCRAPING .. GRADING
.. BULLDOZING .. ROLLING

HEN tractors are bought on
At Bonneville Dam actual performance records,

(right) this Model Allis-Chalmers Qil Tractors are
*L-O” proves it can

MECES St first choice. They have what it
of muck and mud. takes—not only Diesel Fuel econ-

L omy but a simplicity of design
Quick starting of the that permits maximum work with

A-C Qil Tractor is
worth money on the
job. No delay, no muck of Bonneville Dam...in the

“monkey business”, white hot heat of the All-American
no undue strains. A

A shimpls, positive Canal...on big jobs from coast
starting mechanism. to coast...A-C Qil Tractors are
demonstrating that the “low com-

pression” principle is an outstand-

minimum upkeep. In the mud and

ing forward step...that smoother
operation and reduced wear have q
an important bearing on tractor ] &
costs. Don’t rely on hearsay. Get INJELTED WITH

complete, accurate facts about the

new, improved principle of A-C
Qil Tractors. See for yourself
what they will do—on your job.

SMOOTHER OPERAT

bl GESS VIBRATIO!
o [GNITED WITH ‘
72 Nl FEWER REPAIR

ALLIS- CHALMERS,

TRACTOR DIVISION—MILWAUKEE, U.S. A.




Edward R. Bacon Co.,
17th and Folsom Sts.,
San Francisco, Calif.

Barnett & Lee Tractor Co.,
2130 Chester Ave,,
Bakersfield, Calif.

Brewer Tractor & Equip. Co.,
Medford, Oregon.
Klamath Falls, Oregon.

Browning Motor Company,
Box 616, St. Anthony, Ida.

Byers Bros.,
Gilroy, California.

Chandler Tractor & Equip. Co.,
LaGrande, Oregon.
Elgin, Oregon.

FACTORY BRANCHES: 2533 Peralta St., Oakland, Calif; 1305 S. E. Union Ave., Portland, Ore.; 602 First Ave., Pocatello, lda.;

ASK THESE ALLIS-CHALMERS DEALERS

Clyde Equipment Company,
555 Thurman St., Portland.
3410 First Ave., Scattle,

Crook Company,
2900 Santa Fe Ave.,
Los Angeles, California.

East Side Lumber Company,
Idaho Falls, Idaho.

Farmers Hardware & Imp. Co.,
San Luis Obispo, California

W. F. Gage & Sons,
Chico, California.

Harvester Supply Company
Walla Walla, Washington.
Pendleton, Oregon

Hayes Motor Company,
Rupert, Idaho.

Hazard-Gould & Co.,
302 5th Ave., San Diego.

Intermountain Tr. & Equip. Co.,
Boise, Idaho

C. H. Jones Machinery Co.,
Salt Lake City, Utah.

Kelly Motor Company,
Shoshone, Idaho.

King Tractor & Equip.
Centerville, California
Harry Kunkel

Corral, Idaho

Co.,

Ladd Hardware Co.,
Hollister, Calif.

Lampert Implement Co.
Yakima, Washington,

Lewiston Clarkston Lbr. Co.,

Lewiston, Idaho

R. H. Manning,
Ashton, Idaho,

Neil B. McGinnis Co.,
1401 Central Ave.,
Phoenix, Arizona.

Carl F. Menke,
14 Alisal Street,
Salinas, California

Moore Equipment Co.,
Stockton, California,
Modesto, California.

Mountain Tractor & Mach'y Co.,
Missouls, Montana.
Ronan, Mont,

Nampa Tractor Company,
Nampa, Idaho.

National Mach'y Co., Ltd.,
Vancouver, B, C., Canada.

North and Cole,
Corcoran, California

C. W. Paul Hdwe. & Mach'y Co.,
515 Railroad Ave., Elko, Nev.

Peerless Bean Sales & Service,
1755 Broadway, Fresno, Califi.

Peoples’ Motor Service
Richfieid, Idaho.

Race & Landers Hdwe. Co.,
Lindsay, California

Redwine Motor Co.,
Mt. View, Calif.

Rossi Bros.,

Dixon, Calif.

Sacramento Tr. & Equip. Co.,
1730 16ch Street,
Sacramento, California.

Scott Motor Co.,

Reno, Nevada.

L. A. Snow Company,
Spokane, Washington.

W. C. Stokes,

Colusa, California

Tractor Equipment Co.,

315 16¢th St., Merced, Calif.

Valley Tractor Co.,

424 Main St.,
El Centro, California.

Fred M. Viles,

404 Third St., South,
Great Falls, Montana.

Williams Tractor Company,

Twin Falls, Idaho.

25th and Fourth Ave., Billings, Mont.
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Height of quarry face:
225 feet. Formation:
Dry, Blocky Sandstone.
Pitching seams.

Results of blast: Tons of
rock broken—400,000
(approximate). Tons of
rnrlf r pound of powder
4.44. Powder cost per ton
of rock $0.021.

NoVEMBER, 1935

400,000 Tons Ready for the Shovel

Atlas supplied the explosives for this sizeable blast
in which controlled force laid the stone down in fine
condition for full shovel buckets and low cost rock  energy.
production.

Atlas Explosives and Atlas Service mean high

ATLAS POWDER COMPANY

- @m
Everything for Blasting

Seattle, Wash. Portland, Ore.

San Francisco, California
Spokane, Wash.

Cable Address—Atpowco
Wilmington, Del.

ATLAS

EXPLOSIVES

Los Angeles, Calif.

tonnage per pound of explosives— good fragmen-
tation—and reduced losses of time and explosives’

Call on—or call in—the Giant Division Atlas
Representative.

Salt Lake City, Utah
Butte, Mont.

Other Offices:

Allentown, Pa.
Boston, Mass.
Denver, Colo.

Houghton, Mich.

Joplin, Mo.

Kansas City, Mo.

Knoxville, Tenn.
Memphis, Tenn.
New Orleans, La.

When writing to ArrLas Powper COMPANY, please mention Western Construction News

New York, N. Y.
Philadelphia, Pa.
Picher, Okla.
Pittsburg, Kansas
Pittsburgh, Pa.
St. Louis, Mo.
Tamagua, Pa.
Wilkes-Barre, Pa.
Wilmington, Del.
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ASK the driller — he knows
the many advantages of drilling
with Timken Rock Bits.

He has experienced their faster
drilling qualities, ability to drill
more footage per bit, mainte-
nance of gauge, and change-
ability on the job.

But Timken Bit economies go
much farther than that. Major
savings come from the elim-
ination of reforging and trans-
portation of reforged steels to
and from the job plus a radi-
cal reduction in the number of
steels required.

Try Timken Rock Bits now...
test them in competition with re-
forged steels or any other bits.
Write for complete information.

Complete Stocks Main-
tained in Principal
Distributing Centers

THE TIMKEN ROLLER BEARING
COMPANY, CANTON, OHIO

TIMKEN BITS

When writing to TIMKEN RoLLER BeArING CoMPANY, please mention Western Constreution News
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The Koehrmg Wheel Dumptor

—in quarry operation for strip-
ping work. 4 of a fleet of 7
Koehring Dumptors hauling
and dumping the over-burden
at costs lower than any previous
method. Front dump, eliminat-
ing time-consuming backing and
turning, greatly increases pro-
duction. Repeat orders for this |
type of work are proof of the ef-
ficient and economical perform-
ance of Koehring Dumptors.

The automatic kick-out pan in-
sures a clean and speedy dump
for any type of material. The
load is instantaneously dumped
by force of gravity, without me-
chanical complications,

KOEHRING COMPANY

Pavers - Mixers - Shovels - Cranes - Draglines - Dumptors - Mud-Jacks
3026 WEST CONCORDIA AVENUE, MILWAUKEE, WISCONSIN

HARRON, RICKARD & McCONE CO., San Francisco-Los Angeles L.A.SNOW CO., Seattle-Spokane CRAMER MACHINERY CO., Portland
When writing to KoEHRING COMPANY, please mention Western Construction News
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This Business of
Getting Materials
Up_‘ in the Air

® Is an important job in
any man’s plant.

The start of almost any con-
veying job is lifting ma-
terial up in the air . . . so
that something further can
be done with it. You will
search far before you will
find a better device for
doing this than a Jeffrey
Bucket Elevator.

Every Engineer knows that a Jeffrey Bucket Elevator in his plant
means years of satisfactory, efficient, trouble-free service. Jeffrey
builds good Bucket Elevators . . . has built them for years. Strong
chain—buckets that stand wear—sprockets that stay with the job—
excellent frames and welded steel casings — built with plenty of
reserve strength and durability.

Any style, size, capacity you need . .. intermittent or continuous . ..
vertical or inclined .. . single or double strand chain . . . Malleable
or steel buckets . . . light, medium or heavy chain . . . Jeffrey has

The Jeffrey Mfg. Co. atof these.

951-99 North Fourth Street, Columbus, 0. Capacities of Jeffrey Bucket Elevators range from 6% to 750 tons

New York Pittsburgh  Detrolt Denver per hour. The nature of the material handled may vary from non-

ll:::h.rl:w- N-Y-:cnr':lmn:nn. Pu.:llhn'ncun:‘:wu. W.Va. ;T.[:n:l‘&kh:::w or semi-gritty materials, such as coal, grains and similar materials
gy Sp oty Wl to gritty substances as ashes, ores, coke, sand, gravel, etc.
SN e A T Ny IComainyy A (o8 (il A Jeffrey Sales Engineer will be glad to assist you in working out
Head Office and Works, Montreal your elevator requirements. Write today.

Branch Offices: Toronto, Calgary, Vancouver

When writing to THE JEFFREY MANUFACTURING CoO., please mention Western Construction News
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OBTAIN THESE SAVINGS
IN PLACING CONCRET

4

,.-‘. i
AT ‘
2T

When completed, Wheeler Dam will be over a mile long. Floating mixing plants offered the simplest
and most practical means to mix and place concrete for a dam of this size. Three of the four mixing plants
are shown above. Each is served by one Portable Fuller-Kinyon Pump. Fuller-Kinyon Pumps are t?le only
conveyors capable of unloading barges. Note how the cement barge is located to avoid interference
with the handling of aggregates. Another pump handles cement for the Lock, which will be seen at the
upper left of the illustration.

FLEXIBILITY - SPEED - RELIABILITY - LOW COST

Many millions of barrels of bulk cement have been handled by
Portable Fuller-Kinyon Pumps in building the World's greatest concrete
structures. They have proved that the design and arrangement of
concrete mixing plants may be based solely upon economy and con-
venience in handling agaregates and placing concrete, by eliminating
the necessity tor straight line and short distance cement conveying.
As at Wheeler Dam, they have permitted the economical use of bulk
cement where it would otherwise be impractical. Their capacity
and rapid movement, under their own power, have assisted in es-
tablishing new records in the placing of concrete, as at Norris Dam
where only two pumps were required to unload cement from box cars.

Fuller(o

Fuller-Kinyon Portable Cement Pumps are the only ATASAUQUA, DPENNA.

conveyors capable of handling cement under all plant

conditions. They unload box cars and barges and Pacife Coast Branch Office
recover cement from simple storage sheds with equal

facility. For additional information on the advantages 564 Market Stroct, San Francisco, California

of these conveyors write for our bulletin.

When writing to FULLER COMPANY, please mention Western Canstruction News
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nightsight

During 1933 the rate of death per accident
was 43.5 per cent greater during darkness
than daylight.

A resolution of the Motor Vehicle Lighting
Committee of the Illuminating Engi-
neering Society, adopted at its
meeting, April 24, 1934.

Whereas seeing, which is requisite to safety in

driving at night, on unlighted highways, depends

upon light reflected back from the road surface

or from objects upon it;

And whereas modern driving speeds necessitate

quicker seeing at longer distances;

And whereas the lighter colored roads and matte

surfaces reflect several times as much light back

to the driver as do the darker roads or the glossy

surfaces,

BE IT RESOLVED: That the attention of all

those concerned with highway construction and

maintenance and with public safety be called to

the fact that a very large contribution can be

made to the conservation of life, limb and prop-

erty by:

(1) The use of light pavement surfaces,

(2) The use of matte rather than glossy surfaces,

(3) The use of white edge and/or lane markings
on dark road surfaces.

Statement of I. E. S. Committee on Street
Lighting included in ““‘Principles of
Street Lighting" submitted before the
International Illumination Congress in
1928, as reaffirmed with slight modification

WesTErRN CoNsTRUCTION NEWS

for drivers on
CONCRETE

UICKER seeing at longer distances depends upon
the light reflected back from the road surface. The
reflection factor is much higher for concrete than for
dark types of pavement. Better visibility in favor of
concrete! A better safeguard for night-driving motorists!

There is wide appreciation of the need for a better
opportunity to see. The importance given to light reflec-
tion is evidenced by the repainting of bridges, culvert
headwalls, guard rail posts, in white, and the use of
white or yellow signs.

Road hazards stand out against the light gray pave-
ment of concrete—shoulders, ditches, obstructions,
pedestrians are clearly defined by the increased reflected
light. And eye strain is reduced by the absence of glare.

Concrete’s safety, far from being an extravagance, is an
actual economy. The first cost of concrete is less than
any other pavement of equal load-carrying capacity.
Its maintenance cost is far lower. And car owners save
in gas, oil, tires and car repairs.

PORTLAND CEMENT ASSOCIATION

Dept. 1011, 816 W. Fifth St., Los Angeles, California
564 Market St., San Francisco, California

at a meeting of the Committee in June, I_—_____—___"___—’__—'—___]
1034: | PORTLAND CEMENT ASSOCIATION
Please send me ‘‘An Open Letter to Henry Ford” giving facts on the
“The street surface should be of as favor- I performance, economy and safety advantages of concrete pavements. I
able light-reflecting quality as practicable. I Natios I
e N s Gl M. ] T i e G S e S i S NSRS I
colored pavements are preferable.” I TEOREE . oo wHTa e e s A Y oo dsarco s A
| BRI s iV N s S s i s TR PR SERI. ilieinicimaiaiensee I
e e e e e e s s e e e e . s s ]
When writing te PORTLAND CEMENT ASSOCIATION, please mention Western Construction News
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Enjoy ever

of your trif

Convention

A vendor of veg-
etables at the
Mercado Central,
Guatemala City.

FAMOUS
GRACE 'SANTA’
SHIPS

offer unduplicated luxuries in a cruise of
old world fascination. Only these cele-
brated liners cruise the Route of Romance
. . . offering visits ashore in six countries en
route . .. Mexico ... Guatemala . . . El Sal-
vador ... Panama. .. Colombia... Cuba
- . . with delightful one day shore excursion
in Guatemala.

All outside rooms with private, fresh water
baths; dining room on promenade deck,
with roll-back dome which opens to the sky:
Dorothy Gray Beauty Salon: pre-release
talkies; outdoor, built-in tiled swimming
pool. The public rooms, designed by John
Russell Pope, decorated by Elsie Cobb Wil-
son, are typical of the good taste which
characterizes every stateroom.

Below: Ancient monolith, Quirigua, Guatemala.

-

i
£-.




moment

to Eastern

‘Round America Tours offer conventioners
‘ something in the way of relaxation and com-
fort travel that is never to be forgotten. Sail
to the National Conventions by “Santa” ship
...return by rail, or vice versa. You'll be
refreshed, ready for the problems ahead
\ upon arrival at your destination.

This combination water, land travel affords
the variety, the vacation element that is so
essential to contractors and engineers after
, a strenuous year. Group trips are being dis-
cussed among those planning to attend the
American Road Builders Association and
Annual Road Show in Cleveland, January 20;
the American Society of Civil Engineers,
meeting in New York, December 9-12; the
Associated General Contractors, meeting in
Miami: and the Associated Equipment Deal-
ers convention in Cleveland, January 18-19.
‘ Here, "Santa” ships offer an excellent oppor-

tunity, and extends a cordial welcome to
such groups.

Personally conducted tours to world-known
points of interest en route is a feature of
Grace Cruises that the entire family will
enjoy. Yes, the rates on “"Santa” ships are
reasonable enough to permit the family to
take advantage of the "luxury” of sea travel.

May we have the privilege of discussing
your convention travel plans with you? The
nearest Grace Line office will be happy to
receive your inquiry about rates and sailings
to suit your needs. Meantime, Grace Line
wishes each of you a most enjoyable and
profitable time.

DESIGNED for
PLEASURE TRAVEL

ITH the sea-going habit

obtaining an increasingly
strong hold on travelers and with
cruises rapidly growing in popu-
larity, larger, finer and faster ships
are sailing the routes most favored
by travelers. The Grace Line offers
its three new super-express liners
Santa Rosa, Santa Paula and Santa
Elena operating on a regular eigh-
teen day schedule between San
Francisco, Los Angeles and New
York via Mexico, Guatemala, Sal-
vador, the Panama Canal, Colom-
bia and Cuba. These three new
liners, superb in appointments and
trim in design, beckon the traveler
on a zestiul vovage of exploration,
and relaxation.

After leaving LLos Angeles har-
bor, last American port of call, the
Grace liner heads south for Mazat-
lan, Mexico. The very entry into
this Mexican seaport 1s unusual—
the great white bluffs rising sheer
ahove the water; the island light-
house topping a mass of rock
that challenges Gibraltar, greets the
traveler. A shore excursion at this
quaint seaport reveals all the drowsy
atmosphere of Old Mexico.

San Jose de Guatemala is the
liner's next destination—here the
tourist travels by rail to Guate-
mala City and passes through a
comntry of amazing splendog and
variety. The train passes through
many native villages and finally
arrives at Guatemala City situated
on a great plateau, five thousand
feet above sea level where the
temperature of the thermometer
registers perpetual spring. Mayan
ruins at Antigua will intrigue
travelers who are students of In-
dian folklore.

The Grace liner next steams into
the harbor of La Libertad, El Sal-
vador, for a stop of several hours.
From there the liner sails on to
Balboa in the Panama Canal Zone.
The traveler may take a short trip
to Panama City with its laughter
and allurement to all tourists—its
tempting bazaars, displaying wares
from the four corners of the earth.

On the twelfth day of the jour-
ney the ship passes through the
Panama Canal. This interesting
trip through the locks takes about
seven hours and can be enjoyved
from a comfortable deck chair. A
guide is aboard to explain every
section as it is traversed and also
point out the mechanism and oper-
ation of the locks.

Sailing from Cristobal at the
Atlantic entrance to the Canal, the
ship now heads for Cartagena, the
first South American port of the

Consult your travel agent or

GRACE LINE

NEW YORK
CHICAGO

BOSTON
SAN FRANCISCO

voyage. Cartagena is the finest
medieval city in the western hemi-
sphere and one of the few walled
cities left in the world. The ancient
ruins and the eight outlying forts
of this port will probably be the
high spot of interest to the tourist
on the cruise. After a short visit
at Puerto Colombia the ship heads
for Havana, Cuba.

From the moment of entrance
into Havana's gloriously protected
harbor, two miles in length, with
Morro Castle towering on its cliff,
the tourist knows that there is an
unusual treat in store for him.
Havana is a city of the connoisseur
—with its gay night clubs, metro-
politan bars, gambling salon, race
tracks and everything that might
be demanded in the way of sophis-
ticated entertainment. Havana 1s
the Monte Carlo and Paris of the
west, and has been compared with
Seville of Old Spain.,

Reluctant farewell is bidden to
gay Havana, and the Grace liner
starts the three-day voyage to New
York and the conclusion of the
cruise, with the tourists cherishing
memories of their ten-day visit in
the Spanish Americas.

The feature of a Grace line
cruise is that a traveler can enjoy
all the comforts of a first class
hotel while aboard the liner. Alike
in every detail, these new “Santas”
embody features never before
found in an American liner. All
outside rooms with private bath,
all rooms equipped with telephone
and mechanical ventilation ; charm-
ing Georgian living room; stately
dining room—extending two and
a half decks high into a dome with
a roll-back ceiling, removable at
will so that passengers may dine
under an azure sky or a tropical
moon ; built-in, outdoor tiled swim-
ming pool, the largest on any
American liner ; gay club with spe-
cially designed dance floor; smart
orchestra; fully equipped gymma-
sium, talking pictures, library,
beauty shop and novelty store.

In short—the skill and artistry
of America’s foremost marine
architects and interior decorators
have been enlisted to assure the
utmost in comfort, luxury and
beauteous surroundings for those
who make this delightful trip by
way of the glamorous Spanish
Americas and the Panama Canal.

WASHINGTON, D. C.
LOS ANGELES

SEATTLE
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'MILLIONS of HOURS of WORK

—the Practical Endorsement Back of
International Harvester Power

WHEN the need for industrial power arises,
bank on this wealth of experience. Let
it be your guide in selecting power—be sat-
isfied with nothing less than this proved per-
formance which is a guarantee of what this
power can do for you. Furthermore, you
will be getting the benefits of low operating
and maintenance costs that have appealed so
strongly to users in every field.

If your jobs call for powerful crawler or

Beloww: The Model TD-40 Diesel TracTracTor.
The TracTracTors are by far the most accessible,
most easily serwiced crawler tractors on the mar-
ket. Steering clutches and brakes are reached
through cover plates at the rear, without disturb- ,
ing tracks, track frames, or driving sprockets.
Transmission and other working parts are equally
accessible.

wheel tractors (gasoline or Diesel); for com-
pact, mobile small tractors to handle difficult
work in cramped areas; for power with in-
built equipment of great variety; for fixed
power units (gasoline or Diesel) of lasting
quality, consult the nearest International Har-
vester branch or industrial distributor. Write
us for information.

INTERNATIONAL HARVESTER COMPANY

OF AMERICA

606 So. Michigan Ave.
(INCORPORATED)

Chicage, lllinocis

MeCormick-Deering Industrial Tractors are dis- chinery Co., Tucson, Ariz.; H. W. Moore Equip- International Harvester branches at Los Angeles,
tributed by J. D. Adams Co., Los Angeles and ment Co., Denver, Colo.; Howard-Cooper Corp., San Francisco, Portland, Seattle, Spokane,
San Franecisco, Calif.; 0. 8. Stapley Co., Portland, Ore., Seattle, Spokane, Wash., Twin and Salt Lake City.

Phoenix, Ariz.; Ronstadt Hardware & Ma- Falls, Ida.; The Lang Co., Salt Lake City, Utah.

When writing to INTERNATIONAL HARVESTER COMPANY, please mention Western Construction Neivs
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NEW...and BETTER

TWO-STAGE
AIR-COOLED
PORTABLE COMPRESSOR

THE GREATEST COMPRESSOR VALUE EVER OFFERED!

SIMPLATE STRAIGHT-LINE, SPRING-LOADED NEWLY-DESIGNED

VALVES TWO STAGE MULTIPLE-DISC HERCULES SIX
I E w S AIR-COOLED COMPRESSOR CLUTCH CYLINDER ENGINE
nd BETTER ==

NER
ecause of: e SECTIONAL
RADIATOR

GREATER ECONOMY WITH GUARD
ro-stage compression with LEAD-
riect intercooling; low air LINED
locities through enlarged GAS TANK

AUTO-PNEUMATIC

lve areas; economical force-

-d lubrication; improved en- THROTTLE
ne fuel economy.
AIR-COOLED
SIMPLICITY e VORTOX
> more parts than single- C?JE:R AIR CLEANER
1ge type; only one connect-

7 rod on each crank pin.

ACCESSIBILITY

rge crank case doors for ac-

ss to bearings; all ;‘ylinders. A.S.M.E.
rg;rgs, etc., conveniently lo- AIR RECEIVER

SIX-CYLINDER ENGINE
GASOLINE OR DIESEL
treme smoothness of opera-
n; easy starting.

LOWER MAINTENANCE ACCESSIBLE REMOVABLE

-wer parts to maintain; full COMPRESSOR *FREE AIR” ALUMINUM e ONE-PIECE
ating pistons (no seizures BEARINGS UNLOADER OIL PAN B CAST STEEL DECK
cylinder scoring); superior

3: oot ez Sl s BORN OF THIRTY YEARS COMPRESSOR-BUILDING EXPERIENCE

INLET VALVE UNLOAD-

ING SYSTEM
e i IN every phase
ﬁﬁfﬁﬁfbiﬁﬁim, of operation ... NEW and GREATER ECONOMY! In every detail of design ...
fgé"ﬁxgiﬁﬁfnmn NEW and GREATER SIMPLICITY! In every point of construction . . . NEW

sitive, economical, no “oil  €nd GREATER RUGGEDNESS! Economy . . . Simplicity .. . Ruggedness. ..
imping".
SEL;_TADIUSTING combined in this new and better Two-Stage Air-Cooled Portable Compres-

R TmEE eiieH . sor to produce THE GREATEST COMPRESSOR VALUE EVER OFFERED!

ring-loaded, multiple-disc
pe; requires no adjustments.
CAST STEEL DECK

equalled for rigidity and ., is available for the asking . . . in Bulletin No. 758. Send

Proof . ..in part ... is given briefly in the adjoining column. Proof.. . in detail

for your copy . . . now!

AVAILABLE in sizes of 60, 105, 160, 210 and 315 c.f.m. actual capacity; and five types
of mountings . . . Steel Wheels, Rubber Tired Wheels, 4-Wheel Trailer, 2-Wheel

Trailer, and Skid-Mounted. Can also be mounted on Motor Truck.

"HICAGO PNEUMATIC TOOL COMPANY

EAST 44TH STREET Manufacturers of
AIR & GAS COMPRESSORS « ROCK DRILLS + DIESEL ENGINES

' EW YORK e N. Y. ELECTRIC TOOLS + PNEUMATIC TOOLS - VACUUM PUMPS & CONDENSERS
OlL WELL ROCK BITS, REAMERS & TOOL JOINTS
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TIME 10 SLCONODS 20
OPENING
— SPRING OWER interruption occurs. Three pumping units, de-
livering a total of 1350 g.p.m. against 1130 ft. head,
oIL cease to operate. The main line check valve must function
NEEDLE immediately to prevent dangerous reverse rotation. Such

PIPELINE

BY-PASS

PRESSURE

an emergency, as in the case of Boulder City, precipitates
a potential water hammer sufficient to break the discharge
line were it not for a Pelton surge suppressor installed to
relieve the excess pressure.

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

Such performance typifies that of other Pelton pressure
control units for water works systems, including altitude
valves, check valves, pressure regulators, automatic gate
valves, air valves, flap valves, and throttle valves, All are
described in our new bulletin No. 29. Copies mailed on
request.

THE PELTON WATER WHEEL COMPANY

120 Broadway
New York

Hypravric ENGINEERS

2929 Nineteenth Street Paschall Station
San Francisco Philadelphia

Erclusive Western Representatives for BALDWIN-SOUTHWARK CORPORATION, DE LAVERGNE ENGINE

CoMPANY, CraMP Brass & IroN FouNDRrIES Co., WOODWARD GOVERNOR
CoOMPANY, and CHAPMAN VALVE MrG. COMPANY

oo 2> B4 N E) -

When writing to PELTON WATER WHERL COMPANY, please mention Western Construction News
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kg the

HAND WHEEL, GEAR AND
POWER OPERATED FLOOR
STANDS

Columbian hand wheel floor
stands are built in plain and
ball bearing types for maxi-
mum stem diameter of 2
inches. Enclosed geared ball
bearing stands in single and
two speed types. Sizes up to
maximum stem diameter of
4!/, inches with maximum
capacities of approximately
60,000 |bs. Power operated
types for remote control and
the solution of special gate
control problems are part of
Columbian service.

DRAIN OR MUD VALVES
Drain valves, also called mud
or plug valves, are built in
sizes from 4 to 24 inches with
flange frame to bolt to pipe,
short spigot to use with bell
end pipe. Non-rising stem
or rising stem with stand or
hydraulic cylinder,

COLUMBIAN CONTROL
EQUIPMENT

WesTeErN ConsTrRUcCTION NEWS . 31

RECISION

manufacturing
plus the best design and
the highest quality in mater-
ials are mighty important rea-
sons for the selection of Columbian
control equipment for sewage disposal,
pumping, or filtration plants.

When you choose Columbian sluice gates,
floor stands and valves you wipe out a lot
of future maintenance troubles . .. and you
do it without any increase in the first cost.
That is why Columbian equipment is in-
stalled in many of the most modern plants
in the country.

Then, too, Columbian designs fit into mod-
ern layouts and the organization has both
the willingness and the ability to adapt its
line to meet the particular needs of any job.
Columbian engineers have had broad ex-
perience in all phases of treatment and
filtration work and will gladly offer sug-
gestions as to the standard or special
apparatus best suited to the conditions.

Write for your copy of
BULLETIN S-I

COLUMBIAN IRON WORKS

Chattanooga, Tennessee

Division of MUELLER CO.

Decatur, Il

coLumsiAn

WATER CONTROLLING EQUIPMENT

When writing to CoLuMBIAN Tron WORKS, please mention Western Construction News
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—%“and it taught me we must buy

Water Meters of Quﬂ/jfy”

That recently-quoted instance of a Water Service Corpora-
tion “astounding” the Public Service Commission by demon-
strating how the interchangeability of parts of Trident Water
Meters eliminated DEPRECIATION even after 42 years of
is one example of Water Meter QUALITY. That
proves it does not pay to buy cheap water meters. Today,
with the abandonment of hand-to-mouth buying and the
resumption of long-term planning, Trident and Lambert
Meters offer (as they have for a generation) a self-sustaining
investment . . . these “Cash Registers of the Water Works
Field” are made in types to meet every requirement. Neptune
Meter Company (Thomson Meter Corp.), 50 West 50th
Street (Rockefeller Center), New York City . . . or . .
Neptune-National Meters, Ltd., Toronto, Canada.

service . . .

TRIDENT

and LAMBERT Water Meters

Over 6 MILLION Made and Sold

NovEMBER, 1935

Why
TRIDENT

and

LAMBERT

are

Water Meters
of

QUALITY

What interests you is not so much
how these water meters are made,
but how long they last and how
accurately they serve. Nevertheless,
these brief glimpses of production
will help explan the reasons for
their prestige in the field.

INDICATOR GAUGES

. « accurate to the thousandth
of an inch . ..

check and recheck the fine
work of each lathe that
turns the DISC CHAMBER.
Shoulder, Ball Socket, Angle
and “Sweep” are gauged for
maximum precision — for in
this, the “heart of the meter,”
the disc must run smoothly
for years with sustained accu-
racy and sensitivity. Precision
is a cardinal precept in the
interchangeability of parts in
these famous meters.

Pioneers in Meter Progress
Yesterday
TODAY

Tomorrow

When writing to NEpTUNE METER COoMPANY, please mention Western Construction News
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Ew YORK'S ...

Uu]ergrouml Empz're

(4587 MILES OF WATER MAINS)

Excerpt from Editorial in
NEW YORK TIMES

Al-’PRO.\'I.\‘IATELY two million lengths of pipe
of which 97.2% is castiron pipe distribute
water to the five boroughs of New York City
— 4587 miles of distribution mains which
if laid in a straight line would reach from
New York to San Francisco and nearly half
way back again—this is New York’s “under-
ground empire.” These mains distribute
900,000,000 gallons of water per day. Some
sources are more than 100 miles distant.
Capacity of storage reservoirs is 283,000
million gallons. The average percentage of

m of 93 year old Cast Iron water main, still in service in New York City.

97.2% of New York’s

water distribution system is cast iron pipe

cast iron pipe in the water distribution sys-
tems of the 15 largest cities in the United
States is 95.6%.

Cast iron is the standard material for water
mains. Castiron pipe costs less perservice year
and least to maintain. Its useful life is more
than a century because of its effective resist-
ance to rust. Itis the one ferrous metal pipe
for water and gas mains, and for sewer con-
struction, that will not disintegrate from rust.

For further information address The Cast
Iron Pipe Research Association, Thes. F.
Wolfe, Research Engineer, 1015 Peoples Gas
Building, Chicago, Illinois.

CAST IRON PIPKE

METHODS OF EVALUATING BIDS NOW IN USE BY ENGINEERS

RATE THE USEFUL LIFE OF CAST IRON PIPE AT 100 YEARS

IRABEMARA REB.

When writing to Tur Cast IroN PIPE RESEARCH AssociaTion, please mention Western Construction News
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Successful Contracting
Is Based on Planning

M ANY repetitions cannot over-
emphasize the fact that careful plan-
ning and the programming of construc-
tion operations are the distinguishing
features of jobs carried out by success-
ful contractors. Conversely, lack of
foresight and a day-to-day approach
to a job can turn any contract into
confusion that makes financial loss in-
evitable. Time spent in laying out a
schedule of operations and anticipating
problems and difficulties that may bhe
expected, is one of the most profitable
efforts expended by a contracting or-
ganization. The larger the job, the
more essential is this principle and the
more tangible are the results,

Laborers on any job are interested
in their immediate work and, at most,
are thinking of their efforts for about
one shift. The foreman of a crew
should have his attention fixed, not on
the work of the day, but the work he
will be doing the following day, with
a definite plan in his mind for at least
a week. If a foreman cannot outline
to his superior a program for his work
for the coming week, then the superin-
tendent had better get another fore-
man. The superintendent on the aver-
age size job should not be immediately
concerned with the operations of the
day or week, but should be laying plans
for a month or two in the future. This,
in turn, allows him to give out weekly
allotments to foremen in keeping with
an advancing program, for their detail
consideration. If a superintendent can-
not review for his bhoss his program
and plans for a month in advance, he
is not up to the responsibilities of his
position.

In a small organization the contrac-
tor himself—or in a larger company,
an individual of experience and plan-
ning ability—must be standing back
viewing the job as a unit, foreseeing
problems that may arise months ahead,
considering the closing up of the work
and the time when key individuals and
equipment will be released for other
work. If a contractor or a superin-
tendent finds himself planning work
for the immediate day or week on the
job there is something wrong with the
organization. Of course, it is necessary

J. I. BALLARD, Editor
G. E. BJORK, Northwest Editor
H. W. PYERITZ, News Editor

to render decisions on daily problems
but this should be incidental to the
broader planning.

Self analysis should indicate whether
this primary requisite to successful
contracting exists in any organization.
In every contracting organization there
must be a planner who has the time
and ability to stand aside from the im-
mediate problems of the job and look
at the forest instead of the trees.

Problems of the Engineer
Trained in Work-Relief

TODAY, engineers may be
divided into two general classifications:
(1) those working for regularly con-
stituted agencies carrying out work
along established lines of construction
procedure and (2) those working on
work-relief type of projects represented
by the functioning of the CWA, FERA
and WPA, where employment of men
and getting money into circulation
constitutes the impelling motive behind
the operations. Engineers in the first
classification are, for the most part,
functioning according to the established
principles of the art and their basic
training.

In the second classification there is
much which contradicts the very es-
sence of engineering. For the older
engineers, with a background of legiti-
mate engineering training and expe-
rience, this period and these temporary
modifications in principles should not
prove a serious handicap. However,
there must be many recent graduates
and younger engineers who have re-
ceived most of their experience via the
CWA, FERA and WPA route. How
are they to evaluate the ideas of con-
struction received in this tvpe of work
with their schooling in the fundamen-
tals of engineering? How will they be
able to fit into either an engineering
or contracting organization at a future
date where private money is involved
and where the essence of the old for-
mula of “Doing for $§1 what any fool
can do for $2” is the governing prin-
ciple? They will have to re-orient
much of their newly acquired approach.

Normal construction operations in-
volve careful engineering study to
secure the most economical design,
followed by a program of work to
secure the most efficient use of labor,
equipment and materials, This funda-
mental concept of construction can
not, and does not, coincide with much
of the work-relief operations. In this
work the engineers are required to
focus attention on the rapidity of get-
ting funds into circulation and the use
of the maximum amount of labor, with
a blurred background of results-for-
the-money. A word of caution is in
order for these young engineers, who
have been serving in this type of work-
relief employment, that they do not
lose sight of their schooling and the
principles of economy in design and
construction lest they have difficulty in
readjusting their attitude to fit into
the normal channels of their profession.

Emphasis on Quality

THE WEST has emerged from the
stage when public water supplies were
evaluated in terms of adequacy and
safety, and the emphasis indicated at
the recent meeting of the California
Section, A. W. W. A. shows the trend
is toward the consideration of quality,
taste and softness. This means that the
western states will witness increasing
activity in this field of engineering, as
the public make their demands known
with accelerating volume, and the re-
sult will be the building of more and
more treatment plants. They will be
directed toward the improvement of
palatability, as the primary objective,
with provisions for the subsequent
treatment to reduce hardness where
the quality of the raw supply makes
this desirable. Western cities are rela-
tively young and people are not long
removed from pioneer hardships with
the accompanying acceptance of all
water as just “water.” Many of these
communities are supplying water which
is below the present accepted standard
for potable supplies. Each new treat-
ment plant demonstrates the striking
improvements that may be accom-
plished. The answer will be the in-
sistence on the part of the public for
more complete treatment in an increas-
ing number of communities.
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™E AUSTIN-WESTER D MACHINERY CO.

AURORA + ILLINOIS. USA.

Gentlemen:

The responsibility of a manufacturer to the in-
dustry he serves is & serious one. Years of work
are sometimes devoted to the preparation of a single
i new feasture. For four years Austin-Western has been
/ pioneering in the development and application of
/  Hydraulic Controls to earth moving equipment and road
o machinery.

The announcement now made is of far reaching im-
portance. Every test of experience on every type of
work has proved that Austin-Western Hydraulic Con-
trole operate more effectively, and cost less, than
any other control on similar ecuipment today.

The new efficiency and greater operating econ-
omy can be directly measured by extra profit to con-
tractors. States, counties and municipalities receive
the same advantage in lowered maintenance and con-
struction costs.

Easy operation, guick response, absence of mov-
ing parts, elimination of power lag, and simplicity
of maintenance are combined in a new performance for
each machine - an improvement whose full extent is
realized only in watching the machines at work,

It ie our positive belief that this achievement
marks a trend: Hydraulic Controls, now standard on
Austin-Western Machines will, within & few years, be-
come standard for the Industry.

Yours very truly,
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Rebuilding the Main Conduit

On Tacoma’s Water System

Renewal program costing
$2,000,000 will replace original
Green River gravity line of
wood stave, built in 1913, with
steel and concrete pipe

By W. A. KUNIGK
Supt. Water Division
Dept. of Public Utilities, Tacoma, Wash.

EXTENSIVE improvements
are being carried forward in the Green
River gravity water system of Tacoma,
Wash. by the water division of the
Department of Public Utilities of that
city. The present program which was
started in the fall of 1934 will be com-
pleted in the latter part of 1936. These
improvements are being financed by
three PWA loans and grants aggre-
gating $1,857,000 and additional funds
of the water division totaling about

$200,000.
The Green River gravity system,
which is Tacoma’s primary source of

water supply, consists of a single pipe
line 43 mi. long, ranging in diameter
from 36 to 85 in. This supply system
was completed and put in service early
in 1913, Approximately 41 mi, of this
pipe line was originally built of un-
treated continuous wood stave pipe.
By 1923 serious leakage and trouble
had developed on widely separated sec-
tions of the wooden pipe and, in order
to insure the continuity of Tacoma'’s
water supply, a thorough investigation
of the physical condition of the pipe
line was made,

Many sections of the wooden pipe
were found to be in a perfect state of
preservation while other sections had
decaved to a point that made replace-
ments within a short time imperative.
Test pits were put down along the en-
tire wooden portion of the pipe line
and at each hole a record was made of
the station, normal working pressure,
diameter of pipe, thickness of staves
used, band spacing, maximum depth
of decayed wood, nature of soil, depth

of backfill, ground water conditions,
estimate of remaining vears of useful
life in the staves and bands and of such
other conditions that would be of help
in preparing plans and estimates of re-
placement costs. At that time it was
estimated that all wooden pipe would
have to be rebuilt by 1936.

A periodical recheck of the pipe line
since 1923 has brought out the fact
that replacement of some of the sec-
tions which showed more or less decay
at the time of the original examination
had to be carried out much sooner than
was planned and again other sections
that were comparatively sound at that
time, would last six or seven years
longer than was originally anticipated.
In other words, the reconstruction
program that was scheduled for com-
pletion by 1935 can be extended over
a period until about 1942

The hazards of carrying out the re-
construction program as outlined,
while maintaining service through a
single pipe line, along with the con-
stantly increasing demand for low-cost
water for industrial purposes, necessi-
tated the development of a secondary
water supply from wells. An additional
water supply of 25 m.g.d. capacity of
excellent quality was developed during

1931 and 1932 at the low cost of less

than $142,000. Adding to this supply,
that of the gravity system of 48 m.g.d.
and some 12 m.g.d. available from the
Mason Gulch Springs and the original
air-lift well system, gives Tacoma a
total supply capacity of 85 m.g.d.

The program of reconstruction and
extensions under the three PWA loans
and grants which is now under way is,
therefore, part of a major long range
plan began during 1924 and to be com-
pleted during 1945,

General program

In order to study the desirability
and practicability of this long range
program, it was necessary to work out
general engineering plans of all im-
provements contemplated, including
the reconstruction and extensions of
the gravity system and additional stor-
age and trunk main facilities through-
out the city, of sufficient capacity to
take care of the ever-growing domestic
and industrial demand. Estimates were
then prepared and the cost of the var-
ious units tentatively scheduled over a
period of years until 1945, An analysis
was then made of the estimated reve-
nues and proposed expenditures cov-
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ering the entire redemption period of
the present and proposed bond issues.

In the proposed expenditures were
included operation and maintenance
costs, interest and redemption of exist-
ing and proposed bond issues for new
construction and depreciation. With
this complete picture the feasibility and
soundness of the general plan was ap-
parent not only from the engineering
standpoint, but also from the economi-
cal aspect. The units of the general
plan of betterments (see table) that
were scheduled for the period from
1934 to 1936, inclusive, are now under
construction or will shortly be adver-
tised for bids, respectively.

Steel pipe

The steel pipe specifications for all
units of this type call for fully shielded

Profile of the 41-mi. Green River gravity
ﬂrtam -hmrln; sectlons which are being
f deterloration In the

follows a plan based on careful study of
the existing line, cost of the Improvements
and revenues of the department.

arc electric welded pipe, permitting
hand or automatic welding. Specifica-
tions for plates of steel pipe call for
Grade B steel plate of structural qual-
ity for forge welding (Serial Designa-
tion A-78-33). The shop test requires
hydrostatic pressure sufficient to pro-
duce a tensile stress of 18,000 Ib. per
sq. in. and vigorous hammering with a
2-1b. hammer in the vicinity of the
joints while under full pressure. The
usual practice of cutting test coupons
for the various tests is followed.

Field test requires a water-tight line
for a period of 2 hr. while a pressure
equal to 150% of the normal working

Characteristics of the Green River Conduit
Wall
Di-  Thick-
Length ameter ness
in in in
Section Feet Inches Inches Kind of Pipe Contractor
Units of Construetion, financed by PWA loan and grant of $1,000,000 plus
$50,000 of water division funds,
A 1,355 63 5% ('enlnhlgﬂly Spun Concrete Am. Concrete Pipe Co., Tacoma
A 1,356 63 fin Steel—Painted Birchfield Boiler Co.,, Tacoma
c 1,568 52 v "\trrl—( oncrete  Encased Birchfield Boiler Co., Tacoma
D 3,799 52 5% Centrifugally Spun Concrete Am. Concrete Pipe Co., Tacoma
D 2,724 52 o Steel—Painted Birchfield Boiler Co. Tacoma
F 406 58 s Steel—Painted Birchfield Boiled Co.. Tacoma
K 3,076 58 6 Centrifugally Spun Concrete Am. Concrete Pipe Co., Tacoma
K 2,927 58 i Steel—Painted Birchfield Boiler Co,, Tacoma
L 197 58 e Steel—Painted Birchfield Boiler Co,, Tacoma
0] 919 58 1 Steel—Painted Birchfield Boiler Co., Tacoma
M 180 54 £ Steel—Painted Birchfield Boiler Co., Tacoma
M 33,950 54 6 Lock Joint St'l Cylinder Cone, Am, Concrete Pipe Co., Tacoma
N 10,800 42 e Steel—Enamel Coated Puget S'nd Mach. Depot, Seattle
Units for which bids will be opened October 18, financed by PWA loan and grant of
$317,000 plus $150,000 of water division funds,

1 2,772 52 i« or 5% Steel—Painted, or Centr. Sp. Conc.
2 1,672 52 I Steel—Painted
3 4,605 52 T or 5% Steel—Painted, or Centr. Sp. Cone.
4 942 52 b1 ] Steel—Painted
5 567 58 1 Steel—Painted
5 1,147 42 ﬁ: Steel—Painted
6a 5,698 48 s and 34 Steel—Painted
6b “J™" Street \lmldplne Control Building and Appurtenant Equip
2 1,913 42 teel—Painted

Units to be advertised for bids financed by PWA loan and grant of £540,000.
R 2,061 52 fh or 5% Steel—Painted, or Centr. Sp. Conc.
S 4,232 58 e« or 5% Steel—Painted, or Centr, Sp. Conc.
b 18,915 48 % or 5 Steel—Painted, or Lock Joint St. Cylinder Conc.

pressure is maintained on the highest
point in the line. All pipe is cleaned
by sand-blasting. The coal-tar enamel
coating of the steel pipe is tested with
a 15,000 volt spark-gap detector for
defects before being drapped with two
layers of asbestos paper for mechanical
protection. The electrical conductance
of the enamel coating must be less
than 0.001 micro-ohms, per sq. ft. if
determined from the formula:

1,000,000
resistance in ohms X area in sq. ft.

Concrete pipe

Centrifugally spun concrete pipe is
tested for tightness in the manufac-
turer’s yard for 30 min. under an hy-
drostatic pressure equal to 125% of the
designed working pressure. For the
external loading test, specifications re-
quire the load to be sufficient to pro-
duce a stress of not less than 16,000 tb.
per sq. in. in the reinforcing steel.
During the field test this pipe is to
be tested for a period of 4 hr. under
an hydrostatic pressure equal to 150%
of the maximum pressure under which
the highest part of the section being
tested will be operated. While under
this pressure the leakage shall not ex-
ceed 150 gallons per inch of diameter
of pipe per mile in 24 hr.

The steel cylinders for the lock joint
concrete pipe on Section N were tested
in the same manner as the regular
steel pipe and the finished pipe had
to withstand an external loading equal
to an edge load of 2,750 1b. per lin. ft.
of pipe. The hydrostatic field test re-
quirements for this pipe are the same
as those required for the centrifugally
cast concrete pipe except that the per-
missible leakage per inch of diameter
per mile in 24 hr. shall not exceed
100 gallons.

It 1s expected that the construction
program authorized under the three
PWA loans and grants as outlined,
will be completed in the fall of 1936.

Plans for the trench section provide
for a 3 ft. 6 in. covering of back fill
over the pipe. Pipes are laid in sand
and gravel to a minimum depth of
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Putting two coats of asbestos paper (above)
over the coal-tar enamel on the steel pipe
to proteet It against mechanieal Injury.

Types of welded joints (left) required by
the specifications for the steel pipe sectlons
of the line.

8 in. in hard pan or other material that
cannot be screeded to fit the shape of
the pipe accurately. Selected material
1s used to back fill up to the center
line of the pipe as cradling. This ma-
terial is placed and tamped in 6-in.
layers. Over the pipe, a protective
covering of selected material is placed
and the back fill, where the pipe is
laid in roadway areas, is to be tamped
in place and settled with water. The
back fill material is to be pit run sand
and gravel if suitable material is not
available from the excavation.

Where the pipes rest on fll, this
material is placed on ground, after
stripping, and tamped in 6-in. layers.
Further, this fill is built up 5 in. above

grade and then screeded to furmish
grade line. All temporary blocking

under the pipes is to be removed. The
side slopes of the fill are 1%4:1 and
the minimum cover over the pipes is

-

3 ft. 6 in.

Progress

On sections A, C, D, F, K, L, and
O (Docket No. 1135), excavation, back-
filling, building of concrete structures,
roads, maintenance of old gravity pipe
line, etc., were handled by the water
division by force account. Steel pipe
for the same sections was furnished
and installed by the Birchfield Boiler
Co. of Tacoma and the centrifugally
cast concrete pipe was furnished and
installed by the American Concrete
and Steel Pipe Co. of Tacoma.

The total contract for Section M
for furnishing all labor and material
for approximately 34,000 feet of 54-in.
diameter steel cylinder lock joint con-

Testing the coal-tar enamel pipe coating on
the 42-in. steel pipe with a 15,000-volt
spark-gap tester.
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crete pipe was let to the American
Concrete and Steel Pipe Company of
Tacoma on their bid of $526,224.99 and
a similar contract for Section N cover-
ing about 11,000 feet of 42 in. x f& in.
steel pipe with enamel coating and as-
hestos paper wrap covering was let to
the Puget Sound Machinery Depot of
Seattle on their bid of $124,597.75.
Both sections M and N will be com-
pleted before the end of this year.

This work was designed and is being
carried out under the direct super-
vision of the writer as chief engineer.
Lothrop Crosby is assistant chief office
engineer, J. A, Kuehl is the resident
engineer in charge of construction and
J. G. Eernisse is mechanical engineer
for the Water Division. The Water
Division is under the general direction
of Ira S. Davisson, Commissioner of
Public Utilities.

[ ]

Work Starts on Conchas Dam

Construction work was started on
the $9,000,000 Conchas dam on the
Canadian River near Tucumecari, N. M.
The dam will be 250 ft. high and results
from 25 years of effort on the part of
residents of the community. The main
dam will be more than 1,000 ft. long,
and wing dams will make the entire
barrier nearly five miles across. About
4,000 men will be employed on the
project. It has bheen estimated that
enough damage to rail and highway
structures has been done by the ram-
pant Canadian to pay for the dam out-
right, It will be a conservation and
flood control project carried out under
the direction of the U. S. engineers.

The Denver water board has an-
nounced that the way is clear to make
available $5,400,000 for the Fraser
River (Moffat tunnel) water diversion
project and extension. The question
of depositories for the funds was a
temporary stumbling block, but this
problem has been solved.
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EXCA\"ATI(_JN has been
completed which will permit placing
concrete lining in the fourth and last
Figueroa Street tunnel being built by
Los Angeles to improve an important
traffic artery, and the lining work will
be followed by the removal of the core
material and paving. The tunnel is
755 ft. long, provides a 40-ft. roadway
and is about 30 ft. high at the crown.
Since work began about the first of
May, the operations have included:
driving two wall drifts, stoping out the
arch ring and placing the steel ribs,
and the construction of the portal
structures. The project is scheduled
for completion in April, 1936.

The present tunnel project will add
another unit to the extension of Fig-
ueroa Street through Elysian Park to
effect a major traffic improvement be-
tween the business section of Los An-
geles. and the area to the north. In
1930 three tunnels were built (461,130
and 405 ft. long respectively) as the
first part of this development. Work
remaining to be done includes a sec-
tion of open cut excavation and pav-
ing to connect the south portal of tun-
nel No. 4 now under construction with
the existing street.

All of the tunnels provide for a 40-ft.
roadway with a 5-ft. sidewalk along
one side. The concrete lining is 3%
ft. thick at the crown, increases to 6 ft.
at the springing line and rests on foot-
ings 10 ft. wide and about 6 ft. thick.
This lining is reinforced with two sets
of 74-in. bars at 2-ft. spacing, in addi-
tion to encasing the steel supporting
ribs. The inside of the lining is finished
with a ¥4-in. plaster coat and the lower
7 ft. of the walls are covered with white
tile.

Preliminary drifts

The first tunneling operations con-
sisted of driving two drifts along the
line of the wall footings. These drifts
were about 10 by 11 ft. in section and
were driven at the same time from the
south end of the tunnel. The material
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Fourth Vehicular Tunne
Major Traffic Route i

is sand, sandstone and a few layers of
relatively hard rock.

Drilling was done with jackhammers
using detachable bits, and 6-ft. rounds
were pulled. After the round was shot,
the material was hand mucked onto a
convevor belt which discharged into
5-yd. cars. This loading rig was built
for the job and proved very satisfac-
tory for the particular loading problem.
It was simply an inclined belt operated
by a 3 h.p. electric motor and mounted
on a light steel frame which was fas-
tened to carriage moving on the rails
in the tunnel. Four muckers could
work efficiently at this loader which
was kept crowded into muck pile and
on one occasion five men were timed in
loading a 5-yd, car in 2/4 min. One of
these loaders were used in each drift.

Hauling was done with battery loco-
motives to bunkers, from where the
material was trucked away. The motors
moved single cars to the loader, using
a switch at the portal, supplemented by
a second switch installed at the half-
way point. Driving speed averaged
about 25 ft. per day on 24-hr. opera-
tions. The drifts were timbered with
10x10 in. sets on 6-ft. centers.

After the drifts had been completed
the next step was to pour the footing
sections which support the arch con-
crete. The drifts were driven wide
enough to permit the placing of these
foundations which were 10 ft. wide and
about 5 ft. thick. With the footings
completed the stoping out for the arch
ribs could be started.

Portal structure at the south end showing
the core in place which will be removed
after the conerete lining has been poured.

Last hill barrier on north-
ern extension of Figueroa
St. being pierced with 755-
ft. bore —Tunnel is now
ready for lining—Pioneer
drifts, arch ring stoping
and steel supporting ribs
are features of construc-
tion procedure

Beginning at the center of the tun-
nel, a stope was raised from the two
drifts along the arch line to connect at
the crown. This hole permitted the
placing of the first steel rib support.
These ribs consist of eight sections of
8-in. steel H sections and weigh 3,180
Ib. They rest on the concrete footings
and are spaced at 4-ft. intervals along
the entire tunnel length,

Following the placing of the first
rib, crews of ten men started stoping
this arch ring section, working toward
the portals and placing the steel ribs
as they advanced. This stoped area was
between 6 and 8 ft. deep and the
ground was held by timber stulls
against the solid core until the steel
ribs were placed and lagged.

The material from this stoping oper-
ation was mucked down the sides and
trapped into the cars, which ran on the
tracks re-established on the concrete
footings. Excavation ran about 18 cu.
yvd. per linear foot. After completion
of the supporting steel the top and
inside timbering of the drifts was re-
moved leaving the arch ring clear and
ready for the concrete lining.

Lining methods

Timber forms will be used in 28-ft.
sections; this is the designed spacing
between construction joints. One form
will be set up on each side of the cen-
ter line and the work advanced toward
the portals, Each 28-ft. section of lin-
ing will be placed in one continuous
pour, after which the forms will be
stripped and moved ahead. The 2x6-in.
timbers on the inside of the forms will
not be dressed because the specifica-
tions provide for a 14-in. plaster coat.

Keyed construction joints and cop-
per water stops are provided at 28-ft.
spacing. Along the back side of each
construction joint a 4-in. line of cast
iron pipe is to be installed with loose
joints surrounded with a gravel pocket
to take care of drainage. These drains
discharge into horizontal cast iron pipe
installed along the back of the footings.

For placing the lining concrete a
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to Improve
Lios Angeles

2-yd. Hackley gun will be installed out-
side of both portals with the discharge
pipe leading up and along the arch
crown to the point of pour, beginning
at the center. Concrete will be de-
livered to the job by mixer truck.
Power for compressors, battery
charging and lights is produced on the
job with a 200 h.p. diesel engine gener-
ating set. During the driving of the
drifts a 400-ft. Sullivan compressor
provided air for the jackhammers, but
a 1,000-ft. machine of the same make

Looking along the erown of the arch (above)
after it had been stoped and the ribs set.
The stulls are resting against the core, still
in pluce, and will be changed to support the
fining forms. This stoped arem varies from
6 to 8 ft. in depth.

Looking along one of the drifts (left) after
the arch had been stoped, the steel ribs set,
and the tunnel timbers removed ready for
placing the concrete lUning forms. The tracks
have been reestablished in the drift on top
of the concrete footing, which was placed
to support the ribs.

rection of Lloyd Aldrich, city engineer.
Merrill Butler is deputy engineer and
R. W. Stewart is division engineer in
charge of design. Contract was
awarded in April to L. E. Dixon Co,,
Bent Bros., Inc. and Johnson, Inc. of
Los Angeles, on a low bid of $366,607.
Mr. Dixon is personally directing the
work with H. J. King, general super-
intendent and Leonard Bury, job super-
intendent.

has recently been installed to handle
the concrete guns.

Concrete for the high portal struc-
ture and wing walls was delivered by
mixer truck and elevated with a small
hoisting tower and chuted into place.

After the concrete liming has been
completed the core will be excavated
by power shovel and trucks. The final
operation will be the pouring of the
8-in. paving slab, curbs and sidewalks.

Organization

The tunnel is being built by the City
of Los Angeles under the general di-

Muck train entering the side drift to be
filled with stoped materinl trapped through
the roof of the drift. This excavated rock
was dumped into bunkers and trucked away.
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Preparing Millions of Yards of
Aggregate for Grand Coulee Dam

Preparation of gravel into four grades of coarse aggregate

and sand blended from three sizes will be carried out at

rate of 1,000 tons per hour—Deposit handled entirely by

belt conveyor from bank to mixers—Volume of material
to be handled dictates plant design

TO PREPARE the millions
of cubic yards of aggregate required
for the concrete which will go into
Grand Coulee dam, being built on the

Columbia River in eastern Washing-
ton, the Mason Walsh Atkinson Kier
Co. has just completed a million dollar
plant that represents the last word in
equipment and methods for preparing
gravel to meet rigid specifications for
mass concrete. This plant represents
one of the major elements in the Grand
Coulee dam construction operations
and its completion marks an important
milestone in the progress on this gi-
gantic construction project. The de-
sign and operation of this aggregate
plant are described in this article.
The plant is located at the Brett
gravel pit, about 14 mi. northeast of
the dam. This huge deposit of gravel
forms a plateau about 900 ft. above
the east shore of the Columbia River.
Nearness to the dam and elevation,

makes the location of the deposit al-
most ideal. Test pits show the gravel
banks are more than 200 ft. deep and
extend far back into the hill of which
the deposit is a part. The exact limits
of the deposit have not been definitely
determined, but government explora-
tions show there is more than enough
gravel available to meet all of the con-
struction needs of the Grand Coulee
dam.

The quality of the pit run material
from the Brett banks is by no means
ideal. It contains an undesirable amount
of fines. Tests made from test pit sam-
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ples indicate that 55% of the raw
stock will have to be disposed of as
waste. Thus, keeping down the cost
of handling the material, has been a
criterion in the design of the plant.
In producing the aggregate for the
high dam, a waste pile of about 13,000,-
000 cu. yd. will be accumulated. There
will also be a small percentage of over-
size material remaining in the pit from
the first cut, which must be disposed
of. On page 312 is a typical analysis
from one of the government test pits.
Specifications call for four sizes of
gravel: (1) cobbles of screen classi-
fications between 6 and 3 in.; (2)
coarse gravel between 3 and 114 in.;
(3) medium gravel between 1% and
34 in.; and (4) fine gravel between
34 and Y4 in. The fineness modulus
for the sand is specified at 2% to 3.

Work at the pit

The deposit is covered with a layer
of sandy overburden, ranging from 1
to 4 ft. deep. By moving over 300,000
cu. yd. of material an area of about
60 acres has been stripped. It is esti-
mated that two 40-ft. cuts across this
area will provide the required aggre-
gate. Stripping was done with Le
Tourneau equipment, one tractor pull-
ing two scrapers hooked in tandem.
Besides the sand and dirt, the over-
burden also contains a considerable
number of large basalt boulders which
will have to be drilled and blasted be-
fore they can be removed.

Excavation of the raw stock from
the pit is done by two 5-yd. electric
shovels. Each shovel cuts against a
40-ft. bank, moving in an arc of 230-ft.
radius. A 40-ft. cut, 460 ft. wide will
first be made through the center of
the pit. Next, two 460-ft. cuts perpen-
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dicular to the original cut will be made
on the south side of the pit, followed
by two identical cuts on the north side
of the pit. This plan of excavation will
then be repeated in a second 40-ft. cut
across the pit.

Each shovel loads onto a 16-in.
grizzly, on top of a vibrating feeder,
mounted on crawler treads. This grizzly
scalps all oversized material, and is
hinged at one end and connected to
hydraulic jacks at the other end. When
the grizzly becomes covered with over-
size rocks, the jacks are engaged and
the material is dumped off.

The feeder is connected to one end
of a 200-ft. boom and discharged onto
a 42-in. conveyor belt running through
the boom. The other end of the boom
rests on a turntable mounted on a
truck to feed the gravel onto a 60-in.
belt. The truck has four wheels and
runs on rails back and forth along the
belt. Two of these feeder and boom
conveyor units are used, one for each
shovel. The booms were those used in
filling the west cofferdam from the
shuttle conveyor. The feeder, with the

240’
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Principal features of the aggregate plant
include: (1) pumping plant at the river, (2)

clarifiers for reclaiming wash water, (3)
conveyor from raw stock plle, (4) erusher
house, (5) sereening house, (6) sand elassi-
flers, (7) gravel conveyors to plant storage
and (8) waste stacker. From this plant
the aggregate will be moved by conveyor
belt 4,000 ft. long to the mixer storage.

200-ft. boom as a radius, and the turn-
table as a moving center, follows the
shovel, doing away with intermediate
haulage. Whenever the turntable trucks
have been pulled back to the end of
the rails, the 60-in. conveyor is ex-
tended and paralelled with more rails.
This conveyor will be extended in the
initial cut through the center of the
pit. For the cuts on each side of the
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pit, 42-in. laterals will be extended per-
pendicular to the 60-in. belt.

From the pit, the 60-in. belt runs
out on a high timber trestle. At the
end, it discharges into the raw stock
pile. For the second 40-ft. cut through
the pit, the timber trestle will be low-
ered and altered.

Stock pile to crusher

It is estimated the raw stock pile
will hold enough material to keep the
plant running two or three days. Raw
stock from the trestle conveyor dis-
charges at ElL 1,825. At El 1,575, far-
ther down the hill is the feeder gallery.
This is a heavy, reinforced concrete

Seetion through the plant Indicating the
advantage taken of the elevation of the
gravel deposit to provide gravity movement
of material.
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structure just inside the toe of the
raw stock pile. In the top of the gal-
lery are two openings leading to vibrat-
ing feeders. Raw stock comes through
the openings in the roof of the gallery
and into the vibrating feeders. The
two feeders, one on each side, dis-
charge onto a 48-in. conveyor, which
runs through a laminated timber tun-
nel to the crusher house.

The use of laminated timber tunnels
is one of the features of the plant.

nealping
finished produet of four grades of coarse
gravel and a prepared, blended sand.

The tunnels are made in arch and box
sections, with laminations of 4x8-in. to
4x12-in. members, the 4x12-in. timbers
forming the wall. The arch sections
are formed with short tangent sections,
alternate laminations containing four
and five tangents. The box sections
are formed by extending the horizontal
and then the vertical segment to form

TYPICAL ANALYSIS OF PIT RUN GRAVEL

Passing Screen Retained on Per Cent by Cumulative

with Screen with Weight Per Cent
6 -in. mesh 3 -in. mesh 7.0 7.0
3 -in. mesh 1%4-in, mesh 7.62 14.62
1%4-in. mesh ¥4-in. mesh 6.30 20.92
¥4-in, mesh 3%-in. mesh 6.00 26.92
-in. mesh No. 4 mesh 1.91 28.83
No. 4mesh No. 8 mesh 5.93 34.76
No. 8 mesh No. 14 mesh 12.20 46,96
No. 14 mesh No. 28 mesh 16.05 63.01
No. 28 mesh No. 48 mesh 13.70 76.71
No. 48 mesh No. 100 mesh 7.67 84.38
No. 100 mesh No. 200 mesh 15.62 100.00

a series of slip tenon splices at the
corners. Lumber for the tunnels was
cut, bored and numbered at the mill

Crusher and screening houses

The crusher house is a steel frame
building, Material coming into the
crusher house is divided and dumped
into trommel screens. These screens,
lined with manganese steel to reduce
wear, contain round 6-in. holes. Ma-
terial passing the screen goes into a
hopper and onto a 48-in. belt, and the
oversize falls from the end of the
screens into a Tellsmith crusher. The
crusher reduces all rocks to a maxi-
mum diameter of 6 in. and drops them
onto the belt containing the material
that has passed through the screen.

Controls for all of the machinery in
the crusher house are located in one
room and operated by one man. A few
oilers and mechanics will be all the
other help necessary to operate this
part of the plant. From the crusher
house, the 48-in. conveyor extends out
on a high steel trestle and dumps its
load into the balancing pile. Just in-
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side the toe of the balancing pile are
two feeder galleries, smaller but almost
identical in construction to the raw
stock feeder gallery. Each feeder gal-
lery serves a 42-in. belt. These run
through tunnels and out onto steel
trestles leading into the screening house.

The screening house is a five-story
steel frame building. On the fifth floor,
two hoppers receive the material from
the conveyors leading in from the
balancing pile. As the material is
dumped into the hoppers, reclaimed
water under a pressure of about 80 1b.
per sq. in. is sprayed onto the material.
[n the center of each hopper is a gate
by which the material may be diverted
to the screens below. With two in-
takes from the balancing pile and gates
in the hoppers, the plant may be run
at half and quarter capacity, Between
the two hoppers is the control room
for the screening house and various
material classifying and handling units.
It consists of two large switch panels,
containing forty-one switches, and a
push button control board. All opera-
tions are synchronized and one man
handles the controls,

Screening operations

Screening of the material begins on
the fourth floor. Under each of the
two hoppers on the fifth floor, are two
double deck Symons vibrating screens.
Over each screen are twelve nozzles,
spraying fresh water under a pressure
of about 90 . per sq. in. onto the
material. Each of these sets of screens
contains a 3-in. and a 1Y4-in. square
mesh. As the material passes through
these screens, 6 to 3-in. and 3 to 1%4-in.
aggregate is removed and dumped into

At the plant, looking up hill to the discharge
trestle and the boom conveyor. The erusher
house Is halfway up the hill and the screen-
ing house Is shown at the extreme right.
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stone chutes leading to the conveyor
room on the second floor.

Material passing the 1l4-in. screens
falls into a hopper leading to the third
floor. On the third floor are eight
double deck Symons vibrating screens.
These screens contain 34-in. and 4-in.
mesh. Material from the screens on
the fourth floor is divided and dis-
tributed to the eight screens on the
third floor. Twelve nozzles mounted
over each screen wash the material
with fresh water as it passes. The first
deck of the screen removes the 134 to
34-in. gravel, and the next takes out
the 34 to Lj-in. material. Gravel chutes
at the lower end of cach screen carry
the material to the aggregate convey-
ors on the second floor. Material that
has passed through the !4-in. mesh
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screens (known as —<4 material) s
caught in hoppers and washed to the
dewatering tanks through steel flumes.

On the second floor of the screening
house are six conveyvors. The chutes
from the screens converge on these
belts, which carry the aggregates to
their respective piles in the plant ag-
gregate storage yard. The gravel is
deposited in the storage piles by means
of stone ladders to reduce breakage.

The ground floor contains an office
and the plant workshop and repair
room.

Four steel flumes take the —4 mate-
rial and dirty water from the screen-
ing house to the dewatering tanks.
There are four of these concrete tanks
each 5 ft. deep and subdivided into
two units. At the front of the tanks

Grizzly at the pit with 16-In. spacing feeds
the 42-in. belt on the movable boom. This
grizzly Is erawler mounted and moves with
the shovel; loading is direct, without Inter-
mediate haul. Hinges at one side and
hydraulic jacks at the other permit the
grizzly to be tilted to dump off the oversize
material.

is a concrete incline. Dirty water and
—4 material is poured into the dewater-
ing tanks by distributor gates, and as
the mixture moves through the tanks
the heavier material, up to —100, falls
to the bottom and is removed by sand
rakes. The dirty water escapes over
a weir in the end of the tanks.

The sand rakes are endless chains
carrying steel channel sections that
drag the sand from the bottom of the
dewatering tanks. Most of the water
escapes from the sand as it is slowly
dragged up the concrete incline. Each
rake dumps into a double chute lead-
ing to two conveyors. Omne belt car-
ries the sand to the classifiers, The
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other conveys the excess sand to the
stacker, where it is distributed on the
waste dump. The stacker is a long,
narrow steel truss, through which runs
a 48-in. conveyor. It is pivoted on one
end, and supported on crawler treads
near the other end. The purpose of
the stacker is to distribute material
properly in the waste dump. About
half of the material removed from the
dewatering tanks is wasted.

The sand is fractioned into three
sizes by three Dorr bowl and rake
classifiers. Before the material enters
the first classifier, water is added. The
operating principle of the classifiers
provides a flow of water, carrying the
sand in suspension, running through
the classifier fast enough to allow only
a certain size of material to fall out.
The classifiers are large steel bowls
with vertical metal strips on the bot-
tom. Fins on rotating arms scrape the

classified sand into a concrete vat be-
neath the classifier.

Material from —4 to No. 20 falls out
of suspension and is removed by the
first classifier; No. 20 to No. 48 size is
removed by the next; No. 48 to No.
100 is taken out by the last classifier.
All dirty water and No. 100 material is
diverted back to clarifying tanks.

The material removed by each classi-
fier falls into a concrete vat, where it
is washed and raked out into a double
chute. One of the chutes feeds onto
a conveyor leading to the sand drain-
age bins. A conveyor leading to the
waste pile passes under the other chute.
When sand is being produced, until
the classifiers have been regulated so
that the material meets government
specifications, it is diverted to the
waste pile. The properly classified
material is taken to the sand drainage
bins by conveyors. Sand is removed
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from the conveyors by moving trippers
which distribute the sand in layers in
the drainage bins. Each size of sand
is placed in a separate bin. A series of
tile drains remove the water draining
from the sand.

Beneath the storage bins is a tunnel,
carrying a conveyor, and air jets around
each feeder opening are used to keep
the sand from clogging. Sand in the
correct proportion is taken from each
of the three bins, fed onto a belt and
conveyed to a sand blender, where it
is properly mixed. It is then carried
by conveyor onto a high steel trestle
and dumped into the plant aggregate
storage. The total capacity at the plant
for all sizes of material is 1,000 tons
per hour.

Beneath the plant aggregate storage
piles is a 10x8-ft. laminated timber
tunnel. Through this tunnel runs a
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