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TO STRING A CABLE through a winding
drain pipe, Bureau of Reclamation work-
men at Grand Coulee dam tied a string
to a cat and energized its movement
through the pipe with compressed air.
The string was tied to a rope and the
rope to the cable. The white cat emerged
black with dirt from the pipe.




ETHER “lifting” the face

of a mountain, boring a tun-

nel, building Army and Navy bases

or airport runways, one of a con-

tractor’s first considerations is
Compressed Air.

Air compressor operators
everywhere are getting continued
trouble-free performance by lu-
bricating with Texaco Alcaid, Al-
gol or Ursa Oils.

Texaco Alcaid, A!qol or Ursa
Oils assure wide- -opening, tlght-
closing valves, free piston rings,

TUNE IN FRED ALLEN EVERY SUNDAY NIGHT—-CBS *

open ports, clear lines. Their use
assures maximum service life be-
tween overhauls, fewer repairs
and replacements.

So effective have Texaco lubri-
cants proved that they are defi-
nitely preferred in many fields, a
few of which are on the right.

Texaco Lubrication Engineer-
ing Service is available to you
through more than 2300 Texaco
distributing points in the 48
States. The Texas Company, 135
East 42nd St., New York 17, N.Y.

THEY PREFER TEXACO

% More stationary Diesel horsepower in
the U. §. is lubricated with Texaco than
with any other brand.

* More Diesel horsepower on stream-
lined trains in the U. S. is lubricated
with Texaco than with all other brands
combined.

% More locomotives and railroad cars in
the U. S. are lubricated with Texaco than
with any other brand.

% More revenue airline miles in the U, 5.
are flown with Texaco than with any
other brand.

% More buses, more bus lines and more
bus-miles are lubricated with Texaco
than with any other brand.

TEXACO Lubricants and Fuels

FOR ALI. CONTRACTORS’ EQUIPMENT

HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY
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OOK at that sign! ® 800 miles of the

world's worst wilderness —mud, snow,
water, bitter cold, danger! Equipment that
can’t work under these conditions need not
apply. ® Whether it's man or machine, the
conditions are the same, and dependability
is absolutely paramount for success. Only
the best survive the wilderness. ® North-
wests proved themselves long ago in the
Canadian “"Bush.” ® They have seen service
from Alaska to Labrador on Canada’s big-
gest rock jobs and they have met the cold
and muskeg above the Arctic Circle. ® The
Canol Pipe Line is another one of the many
rush jobs that proves the old Northwest
axiom that better machinery means depend-
ability, lower cost operation and greater
output. Talk to the men who, in this emer-
gency, are using all types of equipment. It's
the machinery that is built to do a job—not
built to a price —that is coming through.




AI.L indications point to an after-peace con-
struction program that will top anything this
country has ever seen. Even huge war time
construction projects will probably be dwarfed
if plans now on drafting tables or already com-
pleted are carried out. New roads and highways
. « « levees and dams for irrigation, flood control
and power...civilian airports...zrepair and
improvement of existing roads...these are
just a few types of necessary public works that
must be started as soon as conditions permit.

But you will have to be ready for these big
jobs if you hope to be the successful bidder.
Tax dollars must produce more under private
contract in peace time, and competition for
contracts will be keen. Bids will naturally go to
contractors with organizations and equipment
to handle the work most efficiently.

This is a good time to study your hauling
equipment requirements, present and future.
Dependable performance on hundreds of the
toughest jobs has proved that Euclid capacity,
efficiency and long life result in lowest cost
per ton or yard hauled. Euclid distributors and
field representatives are at your service to help
with plans for your hauling equipment needs.

The EUCLID ROAD MACHINERY Co.
CLEVELAND 17, OHIO
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THE EUcCLID ROAD MACHINERY CO.

3710 SAN PABLO AVENUE —PIEDMONT 8046 — EMERYVILLE, CALIFORNIA B

CONTRACTORS' EQUIPMENT & SUPPLY CO., Albug ue; INTERMOUNTAIN EQUIPMENT COMPANY,
F. W. McCOY COMPANY, Denver; mill
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Bolee; HALL-PERRY MACHINERY COMPANY, Butte
S AND CONTRACTORS' MACHINERY CO., Ptrﬁ-.llﬁ A, H.COX &k CO., Seattle J
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Low clearance . .. close quarters . . . tough
digging . . . The job of cleaning out an open
hearth furnace was painfully slow and expensive,
for it had to be done by hand — until a Bucyrus-
Erie Dozershovel went to work on it. Then things
were different, because the Dozershovel's low over-
all height allowed it to move right in under the arch,
its powerful digging action let it take big bucket
loads, its maneuverability permitted easy going from
furnace to spoil pile. This important war jeb could
now be done fast, economically, profitably.

This is just one of the many unusual jobs, hitherto
done by hand, that the versatile Dozershovel
handles efficiently. In addition to the unit's use as
a shovel, a quickly interchangeable dozer blade
permits full-fledged dozer service, and a hook on
bucket or blade provides for utility crane appli-
cation. Get the complete story of this new unit for
T9 and TD9 International TracTracTors

fram your International distributor.

YRUS

LERIE |
TRACTOR EQUIPMENT




STANDARD ENGINEERS NOTEBOOK
et

MAY BE APPLIED WITH
GUN OR GREASE CUP

RESISTS WATER _»
ACTION N/

i

AR

HEAT RESISTING, MELTS ABOUT 240°F.

Waterproof grease
has many uses

Wherever bearings are subjected to
temperature conditions in the pres-
ence of water, Calol W. P. Grease
will solve the mest severe problems.
This grease is a smooth homogeneous
mixture of low cold test mineral oil
and odorless aluminum stearate con-
taining no fillers. It is very ad-
hesive, with a melting point of ap-
proximately 240°F. It may be used
with regular pressure gun fittings.

Compounded Paint Thinner
for better penetration

Because of excellent solvent quali-
ties, Standard Compounded Paint
Thinner assures the correct paint
consistency for application and firm
adherence to all surfaces, thus pro-
viding a strong foundation for suc-
ceeding coats. It evaporates com-
pletely, leaving only the preserving
oils and color of the paint. It is

not to be used for thinning lacquer.
Like turpentine, Standard Compounded
Paint Thinner will not "burn" or
impair the life of the paint.

Choosing the correct
Steam Cylinder Oil

In choosing Steam Cylinder and Valve
0ils, the following engine operating
conditions should be considered:

1. Throttle steam pressure.

2. Throttle steam temperature.

3. Whether® non-condensing or exhaust
steam will be re-used for feed-water,
refrigeration or heating. To correct-
ly lubricate steam cylinders where
temperatures range from 240°F to
800°F and pressures as high as 650
lbs., Standard of California makes 17
different grades of Calol Cylinder
and Valve 0ils. A handy reference
guide to their use is contained in
"Vital Protection for Industrial and
Marine Equipment" — a free booklet
available from your Standard Repre-
sentative.

EXHAUST STEAM PASSAGE
TO ATMOSPHERE, CONDENSER,,
HEATING OR ICE MANUFACTURE.

PRESSURES RANGE FROM APPROX. 75 TO 225 L8S,

WHATEVER THE CONDITION, THERE IS A
PROPER, ECONOMICAL CALOL CYLINDER QIL

STANDARD OF CALIFORNIA

April, 1944—Western ConsTRUCTION NEWS




Its the
olAMON®

HEAVY DUTY
HIGH TONNAGE

~ NN ////

-Self- -lleaning —N

R

HAMMERMILL

Put this DIAMOND Hammermill up against your toughest jobs—
compare it with any other hammermill you have ever used — and we're
willing to abide by your verdict.

THE “CONTINUOUS IMPACT" principle of the DIAMOND Ham-
mermill is obtained by the design of the top feed opening. All material
as it is fed is engaged at once by the fast revolving hammers and re-
peatedly crushed against the extra long corrugated anvil. The result is
extremely fast and uniform reduction.

THE *“SELF CLEANING* feature saves 2 or 3 hours’ time if for any
reason there is a power stoppage with feed continuing. The grates are
mounted on a cam and can quickly be lowered from the outside (without
opening cover) and the extra clearance permits centrifugal force to clean
the machine in a few minutes.

DIAMOND ENGINEERS will gladly consult with you as to type and
size of mill and production arrangement best suited for any material you
need to reduce.

WIRE, PHONE or WRITE for Bulletin No. D-44-L. on DIAMOND
Hammermills or contact any DIAMOND Dealer.

DIAMOND DEALERS:

COAST EQUIPMENT CO., San Francisco, California

GARLINGHOUSE BROS., Los Angeles, California

A. H. COX & CO., Seattle, Washington

LOGGERS® & CONTRACTORS' MACHY. CO., Portland, Oregon

CONSTRUCTION EQUIPMENT CO., Spokane, Washington

CONTRACTORS' EQUIP. & SUPPLY CO., Albuquerque, N. M.

WESTERN EQUIPMENT CO., Boise, ldaho

C. H. JONES EQUIPMENT CO., Salt Lake City, Utah
ESTABLISHED 1880

S[AMOND
AND THE MAHR MANUFACTURING CO.

Look at This
List of Features-——-

Extra long adjustable anvil.

Continuous crushing impact.

Oversize balanced rotor shaft.

Discs double keyed to shaft.

Extra take-up holes for wear.

Adjustable hammer arms.

Interchangeable hammers.

Hardened hammer retaining
pins.

Grates and anvil adjustable
from outside.

Self-cleaning feature.

Structural steel, electric welded
throughout.

Accessible design.

Heavy duty shock load roller
bearings.

Trap for uncrushable material,

DIAMOND IRON WORKS, INC.

DIVISION

1818 SECOND STREET NORTH

WesTerN ConstrucTION NEWS—A pril, 1944
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HERE'S PROFITABLE PLANNING HELP
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@ SECONDARY APPLICATIONS

SUPER C TOURNAPULL

(Capacity-15 heaped yards)
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SUPER C TOURNACRANE ~

(Likting Capacities up to 20,000 lbs.)
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SUPER C TOURNATRAILER ™

(Capacity-17 heaped yards)

*

MODEL D TOURNAPULL |

(Capacity-2.3 heaped yards)

o | |o |

MODEL D TOURNACRANE '

(Lifting Capacities up to 10,000 Ibs,)
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MODEL D TOURNATRUCK

(Capacities-5 tons)
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POWER CONTROL UNITS ¢ an
"Caterpiller” tractors; Allis-Chalmen L, L-O, HD.
10, HD14, 5,50, International TD40, TD18, TD14,
Cletrac FD, FG, DE, DG, CG)
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CARRYALL SCRAPERS

(for all tractors fitted with PCU's)
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ROOTERS

(for all tractors fitted with PCU's)
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TRACTOR CRANES
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DOZERS

(for all "Caterpillar*’ tractors) * * *
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SHEEP'S FOOT ROLLERS || (4

(for all tractors)
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OF CONTINUOUS
SERVICE IN

PRESIDENT MONROE SIGNING MESSAGE TO CON-
GRESS DECLARING THE MONROE DOCTRINE IN 1823.

HE first cast iron water main installed in

America was laid in 1821 in Philadelphia.
It is still in service. Today, nearly a century-and-
a-quarter later, the methods by which cast iron
pipe is produced have undergone revolutionary
changes. Metallurgical, laboratory and production
controls have been developed. Extensive product
and field research projects have been carried out
by our Association, independently and in coopera-
tion with Associations representing users of pipe.
A recent and fundamental forward step is the new
Law of Design for cast iron pipe in underground
service, approved by the American Standards Asso-
ciation and sponsored by official organizatrions
representing pipe users.

Thus, you can take it for granted that the cast
iron pipe made today by our members, has not
only long life as proved by generations of service
the world over, but is more economical than ever.

[Here is America’s oldest cast iron water main, now
in its 124th year of continuous service in the water m
distribution system of the city of Philadelphia.]

Cast Iron Pipe Research Association
Thomas F. Wolfe, Engineer, Peoples Gas Building, Chicago, Il

WesTErRN CoxsTrUCTION NeEws—dpril, 1944




i,

GALION No. 101 MOTOR GRADER
ON ALASKA HIGHWAY

Remember. GRALION YGraders & Rollers on Post-War Planning
Weatern Distrbutora :

BROWN-BEVIS EQUIPMENT CO.
F. RONSTADT HARDWARE CO..
H. W. MOORE EQUIPMENT CO.
HALL-PERRY MACHINERY CO. -
MORROW & CO.................. ,,,,.Albuquorque. New Mexico
ARNOLD MACHINERY CO. reeeeeeee. 9018 Lake City, Urah
NELSON EQUIPMENT CO..... Portiand, Oregon. Seuﬂla, Wcshlngfon and Twin Falls, Idahe
WESTERN TRACTION CO........... o : ! ...San Franciseo, California
ORMANDE C. BELL.. ... ... ... reBa il T o SR rrereeer.R@NO, Nevada

...... Les Angeles, California and Pheenix, Arizona
...Tueson, Arizona
Denver, Colorade
......Butte, Montana
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The original Burlington Zephyr
which inaugurated a new era
in American transportation his-
fur}' ‘-" 1934- Af.’fr more f"’d"
1,550,000 miles it still is as-
signed to its daily round trip
of 465 miles between Lincoln
and McCook, Nebraska.

Latest of the illustrious descendants of
the original Zephyr—one of the six-
teen 5400-horsepower General Motors
Freight Locomotives being put into war-
time service by the Burlington Lines,

IT is just ten years since the famous - e
Burlington Zephyr introduced new ideas in rail-
road travel. It was the world’s first Diesel-powered
streamlined train. Its power plant was General Motors Diesel.
Today hundreds of General Motors Diesel Locomotives are
hauling passengers and freight on 75 American railroads. They
operate many millions of miles annually with astounding de-
pendability and economy. Day by day additional GM Locomotives
are entering that honored field of more than one million miles
of operation. Every day brings new records of performance.
And this performance, highlighted by its invaluable contribution
to the astonishing war record of the railroads, is providing a

glimpse of the greater day of railroading which lies ahead.

GENERAL MOTORS

DIESEL
POWER

WesterN CoNstrUcCTION NEws— A pril, 1944
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AMERICAN STEEL & WIRE COMPANY

Cleveland, Chicago and New York

United States Steel Export Company, New York

UNITED STATES STEEL

pope users...,

HAVE YOU TRIED TO GET
TIGER BRAND...LATELY?

W‘B'EN America was plunged into war, we
w

ere asked to put practically our entire

wire rope production at the service of Uncle
Sam. For good wire rope, in enormous quan-
tities, was urgently required for military use.
As a result, we have had to disappoint some
of our custemers. They were prompt to realize
that it was not only a tase of military necessity
but to their ultimate advantage to stand aside

for the time being. We are grateful for their
cooperation.

Although enormous tonnages of T1GER BRAND
are still going to our fighting men and to our
Allies, a steadily growing quantity is being
made available for use here at home. So, when
you need good wire rope, give us a call. The
chances are becoming increasingly better that
we may be able to supply you with your old
favorite, American TiGer Branp—today even
a better product because of its war service.

COLUMBIA STEEL COMPANY

San Francisco

13
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The tacky, two-fisted grease

that guards track rollers

Track roller grease has a mighty
difficule task to perform. It has to
battle heat, cold, dust, and water—
in addition to the pressure exerted
by the weight of a tractor. It has to
be tough, orit won’t give track roll-
ers the kind of protection they need.

And that's why so many tractor
owners today won't use anything
but Red Line Tractor Lubricant.
UnionOil Company’s researchmen
made this grease so tough and ver-
satile that it will guard track rollers
under every operating condition.

Red Line Tractor Lubricant is thick
enough so that it won't leak outin
hot weather—yer is thin enough so

on every job

that it will flow readily when the
weather turns cold.

It’s so tacky it will not dissolve in
water. It adheres tightly to metal,
forming a strong seal that resists
penetration by dust and grit.

In other words, Red Line Tractor
Lube sticks—it protects track rollers
on every job.

Red Line also makes an excellent
heavy duty greasefor general tractor

==
Lt
Naaddansil

chassis lubrication. It doesthe same
wear-saving job there as in track
rollers.

Red Line Tractor Lubricant is one
of a complete line of guality petro-

leum products made for the con-
struction industry by Union Oil
Company. So for a top-notch trac-

tor lube—or any other product you
need—call yourUnion Oil Resident
Manager today.

RED LINE
TRACTOR LUBRICANT

| Another

UNION OIL

Success-Tested Product

WesteErN CoNstrUcTION NEWSs— A4 pril, 1944




TRUCK FOR
HEAVY HAULERS

If your hauling job is in the "heavy weight” class—logging, cross country
freight, cattle hauling, excavating,—then PETERBILT is the truck for you.
PETERBILT trucks are designed and built to meet specialized heavy haul-
ing requirements—that is why they are universally successful. We never
try to adapt a standard model to a special purpose. We engineer the
truck to the job and build it to meet all of the known requirements. You
can therefore depend upon a PETERBILT to give top performance under

conditions that would wreck a lighter truck.

If you are now faced with any heavy haul-
ing problem, directly connected with the
war effort, consult with us and we will tell
you how to proceed to get a new PETER-
BILT through the Pool for Civilian Defense.

O7th AVENUE AND MaocARTHUR BOULEVARD -OAKLAND - CALIFORNIA
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¢t worn equipment hack to work

-y

by hard-facing
with
Stoody Alloys

ORN bulldozer tips, tractor grousers and sprockets

— in fact, construction equipment of all kinds — can
be restored to serviceable order quickly by hard-fac-
ing with Stoody Alloys. These alloys possess excep-
tional resistance to abrasive wear and when they are
applied to the wearing surfaces of construction ma-
chines, the service life of such equipment is increased
two, three or more times.

For example, the bulldozer end plate (tip) shown
to the right above was hard-faced with 2 1bs. of 3/16"
diameter Coated Self-Hardening; applied in stringer
beads parallel to the edges rather than in a solid layer.
The hard-facing material keeps the tips out to size and
maintains their cutting efficiency. Moreover, a bull-
dozer end plate so treated will usually last at least
twice as long as a plain steel one and in the majority
of cases about three times longer.

For complete details on Stoody Hard-Facing Alloys,
address your inquiry to Department ENR, Air Reduc-
tion Sales Co., 60 East 42nd Street, New York 17,
N. Y. By an early return mail,
youwill be sent a copy of “Stoody
Specification Sheets for Repair-
ing and Maintaining Construc-
tion Equipment”.

Service Life Doubled — These worn tractor grousers were re-
claimed by welding on 3" x 1" steel bars and hard facing cleat
tops with Coated Self-Hardening. This increased the service life
of the grousers by 100%.

AiIr REpucTION

General Offices: 60 EAST 42nd STREET, NEW YORK 17, N. Y.
In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. « General Dffices: HOUSTON 1, TEXAS
Offices in all Principal Cities

WESTERN OFFICES: SAN FRANCISCO, CALIF. « EMERYVILLE, CALIF. » PORTLAND, OREGON » LOS ANGELES, CALIF. - SEATTLE, WASHINGTON

Western ConstrucTioN NEws—Ad pril, 1944
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* TurninG a capacity load of heavy oil-
mix material at 3 to 5 m.p.h. (as pictured above)
takes plenty of power . .. and traction . . . but
Adams heavy-duty motor graders have what it
takes. All models of Adams motor graders pack
plenty of power for their size enabling you to
get out of any model the capacity built into it.
When you get into an extraordinary load the
engine has the torque reserve or lugging ability
to hang on where some engines would stall. The
operator never experiences the feeling that his
machine is under-powered . . . Incidentally the
Diesel engines used in Adams motor graders
are started easily in any kind of weather and

One of o series of ads on Adams molor grader features

are very economical to operate and maintain.

Yes . .. their abundance of power, their long
life, ease and economy of operation, their wide
adaprability to all kinds of work . . . surface,
ditch and bank . . . make Adams motor graders
favorites among the several thousands of high-
way officials and contractors who own and know
them. They will be your best buy when again
you can purchase new machines. In the mean-
time, use the services of your local Adams dealer
to keep your present equipment rolling.

Granted a second Army-Navy Production Award for continued pro-
ficiency in the production of grading machinery for our armed forces

ﬁ J. D. ADAMS COMPANY - INDIANAPOLIS, IND.

" ALASKA—GIenn Carrington & Co., Fairbanks
ARIZONA—O. S. Stapley Company, Phoenix
CALIFORNIA—J. D. Adams Co., San Francisco, Los Anpl-

Sutton Tractor & Equip. Co., Sacramento

1. G. Bastain, Redding ;
COLORADO=—McKelvy Machinery Co., Denver
IDAHO—Intermountain Equipment Co., Boise, Pocatello
MONTANA—Industrial Equipment Company, Billings

Déatnibutons Senvice
Your Egucpment

April, 1944—WEesTERN ConstrUCTION NEWS

NEVADA—Allied Equipment, [nc., Reno”
NEW MEXICO—Hardin & Coggins, Albuguerque
. OREGON—Howard-Cooper Corp., Portland, Eugene
UTAH—The Lang Company, Salt Lake City
WASHINGTON—Howard-Cooper Corp.,
1 Seattle, Spokane, Walla Walla
WYOMING—Industrial Equip. Co:, Billings, Mont.

The Lang Company, Salt Lake City, Utah

17
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That drum gets a real “cushioned” ride!

HIS new Rex Moto-Mixer of mine has road
Tshocks licked. You know the kind of roads our
equipment has to travel ... the rough ground we
bounce over to reach a job. Well, that jouncing
and shaking can be pretty rough on a truck mixer.
It “jars” the life out of the transmission and gears of
the ordinary truck mixer ... but not a Rex

Moto-Mixer.

My Rex Moto-Mixer has a chain drive that goes
completely around the drum . . . acts just like a cush-

ion and absorbs the shocks and bounces. I've traveled
over some pretty tough going, and maintenance
costs have been mighty low. It’s sure “aces” with me.

RELY ON YOUR Rex Distributor. He handles the complete
line of Rex equipment for speeding up the mixing, hauling and
placing of concrete and the moving of water. See him for
Pumps, Pavers, Mixers, Pumpcrefes and Moto-Mixers. You'll
find him ready and willing to help you locate new and used
equipmentf, and to help you keep your present equipment in
top running order.

Arnold Machinery Co., Salt Lake City, Utah; Brown-Bevis Equipment Co., Los Angeles, California; Brown-Bevis
Equipment Co., Phoenix, Arizena; Construction Equipment Co., Spekane, Washington; Contractors Equipment
end Supply Co., Albuquerque, New Mexico; Corson Machinery Co., Ray—Denver, Colorade; Hall-Perry Machin-

ery Co., Butte, Mentana; Intermeuntain Equipment Ce., Boise, Idahe; Loggers & Con-

PAVERS

PUMPCRETES

tracters Machinery Co., Portiand, Oregon; Star Machinery Co., Seattle, Washingten;
Industrial Equipment Company, Emeryville, Californis.

[ e
L = (B .

MIXERS

MOTO-MIXERS
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BUY

EXTRA
BONDS!

INTERNATIONAL Indusirial Power Dealers

Arizone—OQ, 5. Stapley Co., Phoenix; Califernie—Smith
Booth Usher Co., Los Angeles; ). G. Bastian, Redding; Brown
Tractor Co., Fresno, Madera, Reedley; J. H. Degnan, Inc.,
Hanford; Exeter Mercantile Co., Yisalio and Exeter; Farmers
Mercantile Co., Salinas, Hollister, Watsonville; Gallaghor
Tractor & lmpl-mm o., Merced; Lohman Tractor and
Implement Co., Napa; North Vellcy Tractor & Equipment
Co., Chico; Stanislaus Implement & Hdwe. Co., Modaesto;
SMM Hrm Equipment Co., Sonta Rosa; Sutton Tractor
& Equipment Co., Sacramento; “Thom Sout Inc., Stock-
ton, Lodi, Tracy; Yolley Equipment Co., San Jose and San
Frunci ; Colorado—H, W. lm Equlpmm& Denver;
nhmwmln Equi

t Co., Boise; Montana—
pment Co., Billings; Nevada—Allied Equip-

Industrial

m-nl, lnc. m Clark County Wholesale Mercantile Co.,
Inc., Las Vegas; New Mexico—Hardin & Coggins, Albu-
qumuo. n—Hmrd-Coopor Corp., Portlond ond

Ev; no. I.I'dt--ﬂn Lang Co., Salt Lake Ciry, Washi

rd-Cooper Corp., Snﬂ. Spokane, Walla Walla;
Glunn Carrington l Co., Seattle (for Alaska); Wyeming—
Wilson Equipment & Supply Co., Cheyenne.
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THIS is a dirt-moving war . ..a
tractor war. As a two-star general
of the Army Engineers puts it:
"Victory seems to favor the side
with the greatest ability to move
dirt.”

Everywhere our fighting forces
go you’ll find dirt-moving crawler
tractors at work, building roads,
smoothing shell-torn landing
fields, pulling heavy guns, han-
dling aircraft bombs.

n a
DIRT
MOVlNG

The Armed Forces have first
call on International TracTrac-
Tors today. That’s why so few new
ones are available for civilian use
and why those on the job must be
kept in fighting trim. Let the In-
ternational Industrial Power deal-
er help you keep your TracTrac-

Tors working . . . plugging away
on the home front, backing up the

military TracTracTors on the bat-
tle front.

INTERNATIONAL HARVESTER COMPANY

180 North Michigan Avenue

Chicage 1, Hlinois




" RECORD POURING

20

I e e

OF CERTIFIED QUALITY CONCRETE

Koehring Tilting and Non-Tilting Mixers have
established pouring records on many large
volume concrete jobs . . . dams, spillways,
locks, bridges, power plants, drydocks, etec.
for both peace and wartime projects. Koeh-
ring Construction Mixers have specially
designed non-clogging drums and drum in-
teriors to produce thoroughly mixed, quality
concrete. They are substantially constructed
to operate day and night continuously for
maximum yardage production.

Plan now for a Koehring Mixer for postwar

construction. Consult our distributor or write
to us for information.

KOEHRING COMPANY
 MWidwaukee 10, Wisconain

MEMBER MIXER BUREAU
AFFILIATED WITH A.G. C.

HARRON, RICKARD & McCOME CO., San
MENT CO., w CONTRACTO| Phoenix,
MARRY COI S CO., Albugquerque, New Mexice + KOEHRING COMPANY WEST COAST PARTS WAREHOUSE, San Francisce, 10, Californie

Francisco-Los
RS EQUIPMENT CORP., Portland

TH KOEHRING

DEPEND ON YOUR KOEHRING DISTRIBUTOR

1o help you keep your equipment cpera-
ting. Care for your Koehring equipment
NOW, so it will serve you tomorrow.
Koehring distributors have genuine
Koehring parts. Koehring parts ware-
houses are at your service.

Angeles * PACIFIC HOIST & DERRICK CO., Seattle, Wash, + WESTERN CONSTRUCTION EGUIP-
* LUND MACHINERY CO., Sait Arh.

Lake City » NEIL B. McGINNIS CO.,

Western Construction News— A pril, 1944




ow with the mandatory conver-
N gion of industrial rubber prod-
ucts to synthetics, you need expert
counsel more than ever in selecting
the correct grades and construc-
tions for your particular service.

That is why more and more oper-
ating men are guided by the recom-
mendations of the G.T.M. — Good-
year Technical Man. An expert in
industrial rubber, he is backed by
Goodyear’s twenty years’ experi-
ence in developing synthetics and
by the authority of the world’s
finest rubber research laboratory.

Long before the war, Goodyear was

| A GOOD MAN TO KNOW

— when you’re buying synthetic rubber industrial products

Others, like the new Goodyear
Style SS Conveyor Belt for abrasive
conditions, are comparable to the
best prewar quality. And still
others, like our new Resoweld tank
lining, perform tasks never handled
satisfactorily by natural rubber.

Yes, it will pay you to consult the

G.T.M. — if you want industrial
rubber products that will maintain
your speeded-up production sched-
ules. To bring him to your office,
phone the nearest Goodyear Indus-
trial Rubber Goods Distributor —
or write Goodyear, Akron 16, Ohio
or Los Angeles 54, California.

Reroweld=T.M. The Goodyenr Tire & Robber Company

e ——

GOODYEAR INDUSTRIAL RUBBER PRODUCTS

are tested and proved in the

WORLD'S FINEST RUBBER RESEARCH LABORATORY

The new Goodyear Research
Laboratory, where 20 years'
experience in synthetics and
46 years' skill in rubber en-
gineering combine to pro-
duce better industrial rubber

YEAR

THE GREATEST NAME 1N RUBBER

building many industrial products
from synthetic rubber, based on
knowledge that goes back to the
granting of Goodyear’s first syn-
thetic patents in 1927,

As a result, the G.T.M. today is
able to specify synthetic rubber
products of standout quality.
Some, especially for service
where exposure to oil, gasoline
or solvents is involved, set new
performance standards.
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9 Items to Check When Ordering Wire Rope

(Note: Every day, several orders are re-
ceived which require correspondenceand
delay because of insufficient information.

Listed below are items which can be
used as a wire rope specification check
list. Because wire rope is a controlled
material, CMP allocation or symbol, also
certification, must be included before
orders can be entered.)

WIRE ROPE CHECK LIST

Item Example
) U e et S Rt 120 Feet
2. Dismeter. | s 34 Inch
3. Number of Serands. .......... 6

4. Number of Wires per Strand. . 19

.. ..Right Lang Lay

R e e IWRC
. Kind of Fabrication. ,iﬂfurmcd
8. Grade...... (Improved Plow

Steel) Monarch Whyte Strand
9. Use. . Make, Model of Equipment

(Plus .., CMP allocation or symbol,
also certification.)

Here are all these items for this order.

120 feet 34-inch 6 x 19 Right Lang
Lay with IWRC PREformed Monarch
Whyte Strand Wire Rope, to be used for
hoist line on Model 45 Lorain Skimmer,

Note: For more complete detailed infor-
mation on how to specify wire rope, refer to
Macwhyte G-15 Wire Rope Catalog, pages
89 to 101,

The above check list is normal and
complete as to the specifying of wire
rope in peacetime, bur it is more im-
portant than ever in wartime when it
is so difficult to get wire rope.

STATE USE FOR ROPE—IT HELPS

Always include the type of service for

6x19G
(Seale)

6x19G Met, Core Bx19E
(Fiox. Seale) (Warringten)

Spepta® 0.
Bx19F 6x19F Bx19F
(Filler) IWRC Motallic Core

These are but a few wire rope con-
structions taken from our G-15 Wire
Rope Catalog to indicate the vast
number of types and constructions of
wire rope that are made. As wire rope
manufacturers, we are in a position to
help wire rope users obtain the correct
rope for their specific needs.

which the rope is wanted. Then if an
error is made in listing the proper con-
struction, or if our experience has shown
a different construction gives better serv-
ice for this purpose, we may be able to
help you obtain a better rope. In some
cases such information today, makes pos-
sible your getting a wire rope to meet
your needs when the rope you specify is
not available but a similar one is avail-
able that might do an even better job for
you at no additional cost.

HOW TO MAKE SURE OF CORRECT ROPE
FOR YOUR EQUIPMENT

There are hundreds of different sizes,
grades, and constructions of wire rope.
For many years we have cooperated with
wire rope users to get the correct ropes
for all kinds of equipment. We have
watched these ropes give outstanding
service on equipment like yours.

The benefit of that experience may
help make your wire ropes last longer,
or may help you in specifying what
we believe is the finest wire rope you
can buy — the correct rope for your
equipment: Monarch Whyte Strand
PREformed.

Monarch Whyte Strand PREformed
has recorded outstanding service records
because:

It's made from selected steels.

1t's PREformed to reduce internal
stresses and to fight rope fatigue.

I's internally lubricated to protect
wires and strands against corrosion and

friction.

MACWHYTE
PREformed

p(«d Internal Lubrication
Selected Steels
Tested —Proved

The correct rope for
yocwr eqecifment

MACWHYTE COMPANY

ARMY:?T_Z

AV Y
//‘\

WIRE ROPE

The cornect noge for your eguifment

2909 Fourteenth Avenue, Kenosha, Wisconsin

Mill Depors: New York « Pitesburgh - Chicago + Fort Worth « Portland - Searttle -+ San Francisco. Distributors throughout the U.S.A.

MACWHYTE PREformed and MONARCH WHYTE STRAND Wire Rope MACWHYTE Braided Wire Rope Slings
Internally Lubricated Wire Rope MACWHYTE Special Traction Elevator Rope MACWHYTE Aircraft Cables and Tie-Rods
MACWHYTE Suinless Steel Wire Rope MACWHYTE Monel Metal Wire Rope

o
3% ]
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sround Crew

Next time you see a bomber overhead—stop and think for a minute of
what it took t¢ put it up there.

Think of the aluminum that sheathes its sleek lines . . . aluminum from a
plant that was|only a blueprint yesterday. Think of the propellers and the
engines that drive it . . . propellers and engines from factories that were
only corn fields the summer before. And think of the men who fly it and
fight it . . . men schooled at air fields and training stations which were
created virtually overnight.

All of these ﬂacilities and more were required to put that bomber up there
. . . and all of them were provided by a vast ground crew that numbers its
men and machines in the millions—America’s Construction Industry.

Here, again,%is a job that called for the best in every man and every piece
of equipment . ‘. . a job that required power of proven stamina, economy and
dependability | . . a job that demanded nothing less than Cummins Diesel
Power. Commins Excine Company, Columbus, Indiana.

This is the sixth and last in a series of advertisements depicting the war<time role of Cummins Diesel
Power in the nation('s basic industries. In the construction field, Cummins Dependable Diesels are used
to power all types of heavy-duty dirt moving and material handling machinery—trucks, shovels, draglines,
tractors, compressors and many other kinds of equipment. The giant 60-vard Tournapull illustrated here
is powered by a pair of 200 hp. (Supercharged) Cummins Diesels.

FITABLE PO
THROUGH SPEED DIESELS
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OXY-ACETYLENE STACK-CUTTING Quickly
Produces Identical Parts from Stock Steel

1. What it is

Oxy-acetylene stack-cutting produces quantities
of uic-numlh shaped parts Irnm (l&m]wd piles of
steel plates or sheets. Steel ranging in thickness
from 16 gage to 1 inch can be cut with good results

—in [lllt"-v as thick as 5 inches. If the plates are
correctly clamped, the cut edges are clean and
smooth. Stack-cutting can be done with either
portable or stationary flame-cutting machines. In
theillustration at the left, an Oxweld cutting blow-
pipe is slicing through 8 plates, each '4-in. thick.

2. How it saves

Oxy -acetvlene stack-cutting produces needed parts
from stock steel quickly, dlld usuallv at lower cost
than parts already r-hu]u »d can be obtained. Stack-
cutting is Ilhlld“) a faster and cheaper method
than h‘llapin;: single parts by mechanical means,
and it also helps to conserve steel because it re-
duces scrap losses. Additional savings result when
machining operations are done on the flame-cut
stacks before the parts are separated. The uni-
formity of stack-cut parts facilitates fabrication
and assembly.

fwien Chan® fow

3. Linde can help you use it

Linde can help you determine where and how you
can profitably use Oxweld flame-cutting equip-
ment for the shaping of parts by stack-cutting. In
addition to supplying the oxygen, the acety e ‘ne,
and other essential materials, Linde also makes
available to its customers, motion picture show-
ings, how-to-do-it literature, and other services
that help operators do a consistently good stack-
cutting job.

THE LINDE AIR PrRopucts COMPANY

Unit of Union Carbide and Carbon Corporation
30 E. 42nd St., New York 17, N. Y. [[48 Offices in Other Principal Cities

In Canada: Dominion Oxygen Company, Limited, Toronto
“M" AWARD 3

FOR OUTSTANDING

PRODUCTION ACHIEVEMENT

LINDE OXYGEN ... PREST-O-LITE ACETYLENE ... UNION CARBIDE
OXWELD, PUROX, PREST-O-WELD APPARATUS ... OXWELD SUPPLIES

words “Linde,” *“Prest-0-Lite," “Union,” *Oxweld,” *Purox,”

MARITIME

and *Prest-0-Weld™ are trade-marks.
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Friend

Whiey the going gets tough you find
who your real friends are. In these war
days you can count on the loyal friend-
ship of your “Caterpillar™ dealer.

He knows what you're up against.
Your problems are his own, for it’s his
job to make your job more profitable.
And he hasn’t stopped for a minute.

He has kept his business going — ex-
panded his shop facilities and kept them
up to “Caterpillar” standards—the high-
est in the heavy machinery field. He has
kept his factory-trained service men on
the job — night and day if necessary —
to maintain hard-worked “Caterpillar”
Diesel equipment in good working order.

Like a family doctor, he knows the
background and the condition of every
machine in his territory, and he’s in a
position to prescribe for it when trouble
starts. or before it starts,

CATER

When the war is over at last, your
“Caterpillar” dealer will be even better
qualified to serve you. Not only will he
have modern, war-proved “Caterpillar”
Diesels and genuine parts, but a com-
plete line of matched equipment.

Until that time comes, rely on him to
keep your machines in working trim.
Proper care is doubly important now,
and preventive maintenance will save
time, money, breakdowns and critical
war materials. Follow your “Caterpillar”
dealer’s advice about care and lubrica-
tion. Have his service men make a regu-
lar inspection check-up. Enlist the
“Fighting Four™ for the duration.

If you must have a new machine and
are qualiﬁed by your work to get one,
your “Caterpillar” dealer will give you
sound counsel,

Caterpiltar Tractor Co., San Leandro, Calil. -  Peoria, IlL

THE “FIGHTING FOUR™

INSPECT Look your equipment over fre-
quently. For expert “internal” inspection
of operating parts or functions, call in a
trained “Caterpillar” service man. Read
your Operator's Instruction Book.

LUBRICATE Use the right oil at the right
time in the right place and in the right
quantity. Keep the oil clean—change be-
fore it becomes dirty and deteriorated.
Follow the Operator's Instruction Book.

ADJUST Tighten all bolts. Keep fan belt
and tracks at proper tension. Read the
Operator’s Instruction Book. For fuel in-
jection valves and other precision adjust-
ments, let your experienced service-dealer
do the work. He'll do it well.

REPLACE Have your service-dealer re-
place or repair worn bearings, track rollers,
pins and bushings, sprockets, cylinder lin-
ers, clutch linings. His service helps re-
store power and extend equipment life.
Saves critical materials, too.

PILLAR DIESEL

“ TO WIN THE WAR: WORK—FIGHT—BUY U. S. WAR BONDS!




~our 50,000 HE
PELTON wpmms

Big California

Power Project
Finished

Soon four Pelton Turbines, each 50.000 ment—all designed and built by Pelton
h.p., will turn electric generators at Pa- for more reliable and more efficient op-
cific Gas and Electric Company’s Pit No. eration.
5 hydro-electric achievement on the Pit All of Pelton’s 64 years of turbine-
River, California. building experience is incorporated into
A cut-away-view of one of these tur- the design of these big fellows. Certainly
bines is pictured here. It shows the run- Pelton is proud of its contribution of
ner, scroll casing and auxiliary equip- more kilowatts at less cost.

THE PELTON WATER WHEEL COMPANY

Hydraulic Engineers
2929 NINETEENTH STREET SAN FRANCISCO, 10
THE BALDWIN
GROUP
Subsidiary of BALDWIN LOCOMOTIVE WORKS
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POWER
TO WIN

America has learned to build with
even greater speed than heretofore.
There has been so much to do and
so little time in which to do it.

Construction engineers cannot take
a chance on inferier or problemat-
ical equipment. They must, to make
sure that jobs will be finished on
time, use only time-tested equip-
ment that has proved itself through
the years.

For power, the choice of Continental
Red Seal Engines is a natural one
as these dependable engines have
conclusively proved for more than
42 years that Red Seal Power
means Dependable Power.

Your Dellars are Power, Too!
Buy War Bonds and Keep Them.

Awarded to the Detroir
end Muskegon Plants of
Continental Motors for
High Achlevemant.

i]/

Continental Red Seal Engines and Parts
Los Angeles = Sacramento * San Francisco * QOakland * Fresno

Continental

x‘-?'t?\

&) Seal
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The men can’t do their best work with rough-riding rock
drills—and contractors can’t make satisfactory progress
under such conditions.

Gardner-Denver Sinkers are popular drills because
they are especially designed for easy riding and balanced
performance. And because they permit more footage per
shift, they're preferred by contractors, and quarry oper
ators too!

! Noted for their powerful four-pawl rotation—for their
thorough hole cleaning-—and for their low air consumption
—Gardner-Denver Sinkers can increase output on your
workings. For full information, write Gardner-Denver
Company, Quincy, Illinois. Western Branch Offices : Butte,
Mont.; Denver, Colo.; Los Angeles, Calif.; Portland,

» Oregon; Salt Lake City, Utah; San Francisco, Calif.;
Seattle, Wash.; Wallace, Idaho.

‘r i) Whio likes rough riding on a construction job—nobody !
f

Gardner-Denver
$-79 Sinker—an
exceptionally pow-
erful drill of the 80-
pound class.

|
|
4

Gardner-Denver
5-73 Sinker — 67

' pounds of speed
and power.

Gardner-Denver
5-55 Sinker—

| Gardner-Denver . . the fast, perfect-
5-33 Sinker —on ly balanced drill

} outstanding per- of the 55-pound
former for its class.

 weight class.

Gardner-Deaver
5-45 Sinker—o
faverite among
: users of the 45-
fid ’:‘; i pound d_:m.

A GARDNER' ENVER!

;
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from the experience of war comes AN AIR COMPRESSOR
BUILT TO THE PRECISION OF AN AIRCRAFT MOTOR

Building machines in which the quality of per-
formance often decides victory or men's death,
America’s production lines have learned to work to
standards of precision undreamed of yesterday.

Today. these same micro-precision standards are be-
ing applied to the manufacture of an air compressor.

The special characteristic of this compressor is the
high efficiency obtained with a simple, accessible
mechanism.

With parts micro-honed and lapped to equal preci-
sion, it functions as smoothly as a bomber’s motors.
Demands are met without effort. Reserve power is
always present. High levels of performance can be
maintained for years.

These qualities are identified in a name you will

come to know and remember — "AIR PLUS.”

A pril, 1944—WesTErN CoNsTRUCTION NEWS

All the equipment Jaeger produces today is for war.
Please be patient. Our experience and greatly im-
proved facilities will be available to help you to win
your battles tomorrow.

THE JAEGER MACHINE CO., COLUMBUS 16, OHIO

JAEGER

EQUIPMENT

“AIR-PLUS" 2.STAGE AIR-COOLED COMPRESSORS, &0

TO 500 FT.—"FLEET-FOOT" CRANE-LOADERS — "SURE

PRIME'' CENTRIFUGAL PUMPS — "SPEEDLINE" BUILDING

MIXERS — "DUAL-MIX" TRUCK MIXERS —"JAEGER"

HOISTING ENGINES AND TOWERS — "JAEGER-LAKE-
WOOD" PAVING EQUIPMENT



“Now, I don’t mean purchase price...LUBRIPLATE probably
costs a lot more per pound than the grease you are now using...
what Pm getting at is the over all costs.

“LUBRIPLATE lasts longer...yes, it does. You see the film is
tougher...it stands up longer. A lot of fellows who use
LUBRIPLATE tell me they have been able to stretch their lubri-
cation schedules. This in itself is a saving.

“But the big thing is LUBRIPLATE arrests progressive wear and
prevents rust and corrosion. Sure you save on parts replacement
and machine shutdown...and as to lubrication...LUBRIPLATE

is the slipperiest stuff you can put on a bearing. Of course it
saves on power. All and all LUBRIPLATE is the most economical
lubricant you can use.”

e &
Don’t take our salesman’s word for the economy and efficiency of

LUBRIPLATE. Let us send the “LUBRIPLATE FILM™ written especially for

your industry. Read the case histories and unsolicited testimonials of other
users. Write for a copy today.

L ] [ ] L]
WEST COAST DISTRIBUTORS
Miller & Stern Supply Co., San Francisco Montana Hardware Co., Butte & Great Falls,
Calif. Mont.

M. L. Foss, Inc., Denver, Colo.

McConkey Docker Co., Phoenix, Ariz.

Car Parts.Depot, Inc., El Paso, Texas

Inter-Mountain Equip. Co., Boise, Idaho

Gond Year Rubber & Asbestos Co., Portland,
Ore.

Hudson Tucker, Inc., San Diego, Calif,
Cannon & MacLean, Los Angeles, Calif,
Chas. H. Harden Co., Seattle, Wash.
Nott Arwater Co., Spokane, Wash.
Fleck Bros., Lid., Vancouver, B.C.
Industrial Supply Co., Salt Lake City.
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only HENDY DIESELS
-

Combine all these features...

For the first time, 22 important design and construction
features are combined in a single engine—the Hendy Diesel.
Each makes a substantial contribution to low-cost operation
or longer engine life. More than a half century of power-
plant experience — plus expanded facilities — gives Hendy
unusual ability for volume production of these new Diesels.

In addition to the features illustrated, Hendy Diesels have
positive, full-automatic lubrication...controlled cooling system
...mechanical or hydraulic governing...centrifugally cast,
babbitt-lined, steel-backed bearings...and centralized controls.

Before you invest in any Diesel—be sure to look at Hendy's.
For simplicity—long life—for modern design—look to Hendy.

JOSHUA HENDY Division

JOSHUA HENDY IRON WORKS

SUNNYVALE, CALIFORNIA

DIESEL ENGINES

TURBO-GENERATORS REDUCTION GEARS STEAM TURBINES

A pril, 1944—WesTerN CoxsTrRUcCTION NEWS
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s R ** Xk
PNEUMATIC TOOLS
ELECTRIC TOOLS
(Hky:le...ﬂniverul)

ROCK DRILLS

General Offices: 8 East 44th Street, New York 17, N. Y.

Wﬁ

AGAINST
ANY SINKER
IN ITS CLASS

HE fast drilling speed and powerful
rotation of the CP-42 Sinker make
itideal for general excavation, road work,
and quarry drilling. Its air blow keeps
even the deeper holes free of cuttings.
Check the air consumption — and the
low maintenance. Try the 56-pound CP
42 Sinker, job for job, against any sinker
in its class; you’ll find there isn’t a better
all-around performer. The CP office
nearest you will be glad to arrange for a
demonstration of CP-42 or any other
Sinker on your own work, under your

own conditions. Write for demonstration.

There's a CP Sinker for every purpose, from
the 28-pound CP-22 to the 119-pound, heavy
duty CP-60. All are convertible to wet machines.

(HicAGo PNEUMATIC [Bebiidd

AlR (OM’I!SSOIS

T a0 ComPamnNy VACUUM Pumps
DIESEL ENGINES

AVIATION ALCESSORIES
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Coe oo Zre
Cheapest, Best Way
TO BUILD FILLS

PROPOSED/
FINISHED /
SLOPE,

‘ ’

| i

’

2 ND LIFT 2RO LIFT

In starting a fll, it is always best to build Then spread one exira lift on both sides, Next fill the center and repeot the cycle, When you reach the tap, fill in the cen-
up the two outer edges first 1o conform compacting the material gs close to the keeping the sides high and the center ter, level off by dragging your scraper
with the desired slope line, outer edges os possible. low as you carry the fill upward. blade and finish to required grode.

Don’t Be Fooled
By “Gypo’’ Parts!

Our job—and yours—is to keep
your present LaPlant-Choate
equipment working efficiently until
final Victory is won. Therefore,
don't be fooled by substitute,
makeshift parts being offered to-
day through questionable sources.
For your own protection, use only
Certified LaPlant-Choate parts
available through your LoPlant-
Choate “Coterpillar” distributor.

LAPLANT-CHOATE

CRETENILOAANEG AW s dn- f-(c4i‘fal l.—(.’(r({)l,r(’f(
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4TH LIFT STH LIFT LEVEL AND FINISH

% Remember when the only way to build fills was to dump
dirt in a pile with one kind of equipment—and spread it with
something else?2 Now the complete job—digging, haulings
dumping and spreading—is done entirely by LaPlant-Choate
“"Carrimor” Scrapers. It's faster, cheaper, better because
you can carry lifts to any desired depth . .. compact the fill
and carry the slope at the same time. In addition, you can
use "Carrimors” for leveling and rough finishing—thus releas-
ing less adaptable equipment for other work. See your
LaPlant-Choate “Caterpillar” distributor or write: LaPlant-

Choate Manvufacturing Co., Inc,, Cedar Ropids, lowg,

(5]

(¥
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Even those who would destroy the American system of
free enterprise must credit it with the greatest war
production record the world has ever known.

But, that is not enough to keep free enterprise free.
No segment of industry can afford to relax when the
pressure of war is off. Nothing short of full employ-
ment will make freedom of enterprise secure through
many difficult post-war years.

Because it is a basic and a giant stride toward this
“must” goal, we urge all industry to get behind and
push forward the planned peacetime program of the
American Road Builders’ Association.

It is sound because its proposed 3 billion dollar annual
investment in highways multiplies to eventually result in
business transactions totaling 9% billion. (See chart above
based on studies by U. S. Public Roads Administration.)

It is sound because it is capable of directly
employing 3 million persons quickly and of
contributing indirectly to the supporting of
many more million jobs. (The highway trans-

$s x $s = Worthwhile Jobs

Giant Stride
to Keep Free

Enterprise
FREE

PROPOSED BY AMERICAN ROAD BUILDERS’
ASSOCIATION

portation industry alone normally employs 7,000,000
and will expand with highway construction.)

It is sound because the economic structure of the
country is built around the motor vehicle and will be-
come more dependent upon it. Gasoline rationing forc-
ibly brought this fact home.

It is sound because our highway system is inadequate,
has suffered from heavy war traffic, weathering and
limited maintenance.

It is sound because registration fees, gasoline taxes,
municipal and county taxes, Federal user taxes, personal
property taxes and tolls, if all used for highway pur-
poses, would eventually be sufficient to build and
maintain the highway system.

It is sound because it provides for competitive bids
by contractors of experience. This insures higher effi-
ciency, better construction at lower costs than can be
obtained by the force account system of work relief,

The American Road Builders’ Association, 1319
F St. N. W., Washington 4, D.C., has made a fourth
printing of a 64-page book entitled **A Sound Plan
for Postwar Roads and Jobs.” We suggest that every
American write for it—to the Association direct or to—

UNION Ut Kope COTPOYaton

Tulsa » Houston = Chicago « Sait Lake City » New Orleans

2146 Manchester Ave., KANSAS CITY, MO.

Monahans, Tex. = Portland, Ore. = Ashland, Ky. = Atlanta
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Cooperating with the Army Ord-
nance Dleparh'nenl', Alli.'._-Chnlmefs
Tracter Divisien designed and is
building M-4 Military Tractors.

"FUSTEST

Carrying on in the leg-
endary tradition of Lt.
Gen. Nathan Bedford
Forrest, Allied military
T commanders today are
“‘gittin’ thar fustest’

with their big guns to smash enemy resistance.

New, track-laying M-4 Military Tractors enable
our Field, Coast and Antiaircraft Artillery to accel-
erate the sizzling pace of mechanized warfare.
Where in previous wars men and mules tugged
and strained to pull heavy guns into position. ..
now these powerful “battle-wagons' have taken
over. They look like giant steel bugs, race with the
speed of trucks . . . have the pulling power of a
track-type tractor — haul the heaviest artillery

o T ) 5 — = i B B i SRl SN NSTEN
"I BB (M A1T. 10 "1 .,

| i | SEEREEN BSN T | LW i s TR
B LR Bl R AR ™ N
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WITH THE MOSTEST”

over shell holes and ditches . . . through loose
sand or muck and mud...up mountainous hillsides.

This new weapon of movement not only pulls
the artillery but carries the gun crew of eleven
men and initial rounds of ammunition, is equipped
with a machine gun, ammunition compartments,
shell hoist and towing winch.

Built for combat service, the M-'4 is a develop-
ment of the coordinated effort of the Army Ord-
nance Department and the Allis-Chalmers Tractor
Division organization. It is a tool we are mighty
proud to place in the hands of our armed forces
. . . for it helps give United Nations' fighting men
the important advantage of getting there first with
superior fire power.

%'Eﬂi‘:hﬁ:.u:q_..‘ B 1
TRACTOR DIVISION * MILWAUKEE, U.
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UILDING GOQD TRAILERS to help
you do your important work is only the first half of our
responsibility to you. The second half—helping you to
keep them running profitably and efficiently—goes on as
long as there’s a mile of work left in them.
PREVENTIVE MAINTENANCE BEST. Preventive main-
tenance —the service-in-advance that keeps equipment
from brecking down—is, of course, the desirable way
to keep Trailers running. But war-time pressure frequently
compels you to run your vehicles until they just won't go
any farther without service.

Either way—preventive maintenance or emergency job
—you can look to Fruehauf Factory Branch service tocarry
out the second half of our responsibility to you.

It's true that Fruehauf shops can’t always turn out your
work these days as quickly as you'd like—or as we'd like.
As in so many businesses, it's simply o case of too much
work, too little manpower.

But whatever the conditions, we're obligated to give
you the best service available. That's why our Branches
are given the benefit of up-to-date equipment and parts
stocks, the best-trained personnel available and the full
resources of our factory organization.

World’'s Largest Builders of Truck-Trailers

FRUEHAUF TRAILER COMPANY

Western Manufacturing Plant—Los Angeles 11

Soles and Service Los Angeles - Fresno

Bronches Diego . San Francisco .

FRUEHAUF TRAILERS

TRANSPORTATION"'

"ENGINEERED

Phoenix .

Seattle -
Portland .

Spokane - San
Salt Lake City

Denver .
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DONT WAIT

« « « for costly breakdowns

Never was the old phrase “A Stitch in Time"
more appropriate than it is today. in regard
to engine care. A definite, periodic mainte-
nance schedule will not only increase the
life of your BUDA engine, but will also serve
as a guide to indicate the need for minor ad-
justments which forestall costly breakdowns.

QROIMARY DIESELL

. . High cylinder
pressures produce
sledge-hammer blows
that punish pistons,
rode and crankshalt
avery power shoke,

BUDA Low-Presstam y f

THE BUDA COMPANY meses X
Prolonged “'low-pres- ’

sure’” :umbusliohn

15424 Commercial Avenue i
HARVEY (Chicago Suburb) ILLINOIS Fpens,

maves
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Hitler and Tojo don't know it, but they have caught more
hell through American construction equipment and methods than
any secret weapon their evil minds can dream up. This is a Barber-
Greene Dual Drum Dryer, not a rocket gun—one of the units of
the B-G Army Airport Asphalt Plant. These plants built the run-
ways that made possible the successful invasion of Sicily and Italy.
They are resurfacing R.A.F. and American runways in England,
building airfields and roads from Australia to the Aleutians. Just
ordinary American construction equipment, tested and proved by
American contractors before the war; ready to take its place in
our highly mechanized military operations. Equipment so common
that nobody thought to tell Tojo and Hitler about it.

3,000,000 miles obsolete™, says Saturday
Evening Post, of our highways and sireets.
What are you doing to help their rejuve-
nation? Engineering is needed; modern
construction methods and equipment
should be suggested to save tax money
and improve the job. Let's have better
roads for a better world!

AURORA, ILLINOIS, U. S. A.




CHEVROLET

First in Service

CHEVROLET CARS AND TRUCKS

. . . provide wartime transportation and
haulage service for more workers and
industries than do cars and trucks of any
other make.

. . . carry one-fourth of all passenger car
and truck traffic for a working nation at
war.

. . . lead every other make of car and
truck in number of car owners throughout
the United States.

CHEVROLET MOTOR DIVISION, General

“SAVE THE WHEELS

CHEVROLET DEALERS

. . . were first among all dealer organi-
zations to provide wartime car and truck

conservation service.

. . . provide wartime service for more
cars and trucks than does any other
automotive dealer organization.

. . service cars and trucks of all makes
to maintain America’s wartime motor
transportation system.

Every Sunday Afternoon, GENERAL MOTORS SYMPHONY OF THE AIR, NBC Network
TO SPEED VICTORY ... BUY WAR BONDS
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plants, the complete offered by any .

manufiactu _inc!uc!es: Asphalt Plants ,é
_in 6¥Siyes §BED- to 6,000-Ib.), Qil-Mix ,&"'ﬁi‘ 3

Plantspn 5  (1,000- to 6,000-1b.) andf T 1

the Ropd P

-, —_

ASPHALT PLANTS

Cap.—125 tons per hr.
Record reported-—
2414 in 12 hrs. (201
tons per hr.) Marine
Base at El Toro, Calif.
by Lewis Cons. Co.

ROAD PUGS™-
Cap.—200 to 550 tons
per hr. Record re-
ported —7920 tons in
20 hrs. (396 tons per
hr.) Phoenix Cons. Co.

CEMENT FINISHERS
Cap.—300 lin. ft. per
hr. Record reported—
3065 lin. ft. in 8-hr.
(383 ft. per hr.) Albany,
Ore. by Roy Houck.

ROLL-TAM
COMPACTORS

-—
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UILDING the longest tunnel of all time posed
some tough problems for engineers. On the
85 mile route of the aqueduct, running 300 to 2,000
feet below the surface from the west slope of the
Catskills to New York City, fault zones and areas
of porous rock were encountered —mud was
forced into the tunnel in 1,000 yard lots, under
water pressure up to 290 lbs. per square inch.
Liberal grouting was called for; in some cases,
extensive bulkheads as well. And, of course, all
the materials to meet these problems had to be
passed through shafts.

It is a compliment to the engineers, and a tribute
to the reliability of the hoisting equipment, that
these situations were overcome without delaying
the scheduled progress of the aqueduct. On sev-
eral of the contracts, Lidgerwood hoists were used

to operate the shafts — Lidgerwood-modified or

overhauled equipment was used on various other
portions of the project. As engineers and con-
tractors have come to expect, the Lidgerwood
hoists performed their vital function day-in and
day-out, without causing expensive tie-ups.
Lidgerwood hoists have a 70-year record of de-
pendable, efficient operation in mine, quarry and
construction service. Built to fif the job, there’s a

Lidgerwood steam, electric, gas-

oline or Diesel hoist to meet

every construction requirement.
L ESTABLISHED 1873

MAIN OFFICE AND WORKS

D

ELIZABETH, NE
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EVERYTHING FOR PIPING...
e/

I j Cast Iron, Malleable,

Br

onze and Steel

Pipe Firttings

As specialists in piping supplies, Grinnell maintains completely
stocked warehouses in principal cities. You can get materials for any
piping requirement from these warehouses or you can buy Grinnell
piping products from your local Grinnell jobber.

At each of these nearby Grinnell branches, experienced engineers
are ready to assist you in finding the solution to any unusual piping
requirement.

Send for catalogs and remember Grinnell “whenever Piping is
involved.”

; GRINNELL COMPANY, INC.
Execlitive Offices: Providence 1, R. L

Branches a:yd Warehouses

Atlanta 2, Ga. Los Angeles 13, Cal. Providence 1, R. L.
Charlotte 1, N. C. Minneapolis 15, Minn. St. Louis 10, Mo.
Chicago 9, Ill. New York 17, N. Y. St. Paul, Minn.
Cleveland 14, O. Oakland 7, Cal. San Francisco 7, Cal. Welding Fittings
Houston 1, Tex. Philadelphia 34, Pa. Seattle 1, Wash,

W Pipe,Valves, Spe-

cialties for Heating, Water
Works, Fire Protection and
Pulp and Paper Mills.

Pipe Hangers

Pre-Engineered
Spring Hanger

Grinnell-Saunders
Diaphragm Valve

Please send
Pipe Fittings

Name.

Grinnell Company, Inc.
Providence 1, R. L.

copy of Catalog describing
............ , Welding Fittings......,

Pipe Hangers......., Spring Hangers.......,
Grinnell-Saunders Valves.......

Title

Company

Address

April, 1944—WEesTerRN CoNsTRUCTION NEWS




44 Western CoxstrUcCTION NEWs—A pril, 1944

Yesterday—
Butler Designed for Today,
TODAY,—Butler Designs
FOR TOMORROW

Butler bulk cement plants and batching
plants built five, ten, and even twelve
years ago are still working today in vital
airport and highway construction — and
they are working at speeds few men
dreamed of a few years ago.

Then, a single 27E paver was sufficient for
most jobs. Contrast this with jobs today
using two 34E dual drum pavers — and
sturdy, reliable Butler equipment still keeps
up with the gruelling pace.

Using Butler equipment, you can meet to-
day’s problems with yesterday's plants. Be
ready for postwar contracts by checking
into fomorrow’s already on Butler's draw-
ing boards.

B WAUKESHA, WISCONSIN [SP '3;",




22 fde 10 THE IMPORTANGE
T0 YOU OF CLETRAC J2w~/tacZor

1. Power on both tracks at all times. 6. Maneuver on side hills parallel to

lopes.
2. Move smoothly around curves. o

3 (oo et e e i 7. Stop and hold larger loads on hills.

4. Steer the sam= downhill as on the 8. Handle off-center loads with least
level. trouble.

5. Turn shorter with full loads. 9. Operate with power always applied.

ONLY CLETRAC S/ew~ZeacZZore GINES YOU THESE ADVANTAGES

\%-dﬂtvp@mf
1..g,t)ﬂ{’l‘3"¥fi=-§t“Q

LETRAC Tru-Traction—conirolled differential
steering—was designed and developed by
Cletrac more than 25 years ago. It is an ad-
vantage exclusive with Cletrac tractors but has
been employed by the armed forces in high-
speed, frack-laying military vehicles where its
value has been proved on countless military
operations in which other types of equipment
would have lacked the necessary mcmeuver- GET THE FACTS FROM THIS BOOK
ability or might stall and bog down. Ask for Bulletin No. 937 for

Isn’t it sensible, then, o apply this same kind complete details of Cletrac Tru- -
of power—Cletrac Tru-Traction—on your jobs? Traction and how it operates.

THE CLEVELAND TRACTOR COMPANY « CLEVELAND, OHIO

CLETRAC J/2«c~/2acZo7e TRACTORS

GASOLINE OR DIESEL

STATE OF CALIFORNIA—Gustafson Tractor Co., Eureka; Mechanical Farm Equipment Dist., Inc., San Jose; Raymond L. Comber,

Modesto; Nelson Equipment Co., Los Angeles; Tractor & Equipment Co., San Leandro. STATE OF WASHINGTON—Burrows Motor

Company, Yakima; A. C. Haag & Co., Spokane; Pacific Hoist & Derrick Co., Seattle. STATE OF OREGON—A. C. Haag & Co., Portland;

Loggers & Contractors Machinery Co., Portland. STATE OF IDAHO—Idaho Cletrac Sales Co., Lewiston; The Sawtooth Company,

Boise. STATE OF MONTANA—Western Construction Equipment Co., Billings, Montana. YANCOUVER, B. C.—A. R. Williams
Machinery Co., Yancouver.
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lan for Postwar

ONOTUBE tapered pile cas-

ings can help you do a better
job of building a new America after
the war. Their fluted, all-steel con-
struction permits speed with safety
in the installation of concrete piling.
They are easy to handle. They allow
quick, sure inspection prior to con-
creting. And their lightness (despite
their remarkable strength and stabil-
ity) permits you to drive them with
average job equipment. Extendible
Monotubes are available for the in-
stallation of varying pile lengths.
Write today for your copy of the
Monotube catalog—be ready when
peace gives the go signal to the con-
struction of new buildings, bridges,
highways. The Union Metal Manu-
facturing Company, Canton 5, Ohio.

Sound Construction

Beg!ﬂs with
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Today’s plans become tomorrow’s realities. With the WOOLDRIDGE Heavy Duty Earth-moving
tremendous advance in aircraft development airports,
landing fields, and landing strips along super highways
will honeycomb not only this nation but every country
in the world. This means that veritable continents of
dirt must be moved—leveling the high spots and filling
the low ones. Wooldridge Scrapers have kept apace
and ahead of the needs of heavy-duty earth-moving
requirements. They are designed and built to handle
more yardage per load and more heaping yardage
loads per shift. In starting tomorrow’s plans today, plan

Scrapers are built in sizes ranging from 4

to J0 cu. yd. capacities. They are supplied

to the United States Government for es-

sential war jobs, for two line operation

permitiing two drum power units to be

to employ Wooldridge Scrapers and equipment on used. WOOLDRIDGE Scrapers operate on
projects where time, yardage and cost are the essence
of your contract. Before you buy any heavy-duty earth- pivot-tilt forced load ejection principle.
moving equipment investigate the reasons why Wool- '
dridge is best suited to your demands. 8 sowt

Q‘
0

WOOLDRIDGE ..

MANUFACTURING COMPANY * SUNNYVALE, CALIFORNIA 2 £ " , = 1g
kd
SCRAPER?
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IT’S NOT SO EASY~—

BUT EVEN IN THE DESERT, WITH THE HELP OF
HERCULES CARGO BODIES, THE ARMY
REPAIRS ITS EQUIPMENT 7

HOW MUCH EASIER IT IS FOR YOU TO
KEEP YOUR EQUIPMENT IN REPAIR!

Don't neg|ect your Hercules Hydraulic Hoists and
Bodies, or your Hercules Split-Shaft Power Take- offs.

Quick service on all Hercules parts is always maintained,
and there's a Hercules Distributor with a well equrpped

Service Department near you.

HERCULES STEEL PRODUCTS CO.

| GALION, OHIO

‘ UTILITY TRAILER SALES, Seattle, Wash.; NEWELL TRUCK EQUIPMENT CO., Portland, Ore.; A. PASTERIS CO., Oakland, Calif.;

STANDARD CARRIAGE WKS., INC., Los Anﬂeles Calif.; STANDARD IRON WORKS, San Diego, Calif.; SAWTOOTH CO., Boise,

! idaho; WESTERN CONSTRUCTION CO., Bill ﬂs Mont.; WYOMING AUTOMOTWE SUPPLY CO., Cusper Cheyenne, Rock Springs,
Sheridan, Wyoming; McKELVY MACHINERY CO Denver, Colo.; MORROW » €0, Albuquer que, New Mexico,

— -

1
- - i
5 "
s T i il g S gV ! e B d
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LEGEND
ALASKA HIGHWAY

----- NEWLY ANNOUNCED ROANS

¥uxxgxa PIPE-LINE ROUTE !

........... PROJECTED ROAD 1

= e ——

Bakterd Clear R@M-@J—Wmf
{M. /Jope Lineon Rim a{quchic.’
Asphalt to extend and maintain the Alaska Highway.
high octane gas for Japan-bound bombers and post-
war cargo planes and diesel fuel for power in far north
mines, canneries, pulp mills and fisheries will be made

available by completion of the 600 mile long Canol
pipe line in northern Canada.

This line will bring cil from wells at Fort Norman.
Northwest Territory — trading post on the Mackenzie
River — to « refinery under construction near White-
horse, Yukon Territory.

Baker bulldozers are being used to doze trees, brush
eand rocks, fill gullies, level and grade., and to other-
wise clear a right-of-way for the pipe line. This project
was made necessary by the war and will pay off after
the war, too. It will be unnecessary to haul petroleum  Baker oyqpy,
products from the United States. o Aoainst Falting SBrotects cab ang oper.

Baker hydraulic bulldozers with their direct lift and full down pressure
on the blade are proving ideal for work in the frozen forest and wastelands.
The full weight of the tractor front end can be brought to bear on the
blade—tough, frozen sub-arctic soils find their master in the Baker.

Send for Catalog 839.

THE BAKER MFG. CO.
542 Stanford Ave., Springfield, Ill.

Section of right-of-way clea
Bulidozers.

- .'-wf—.. 2

EARTH MOVING
LEVELING AND GRADE BUILDING
SNOW REMOVAL
ROAD MAINTENANCE
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“THIS WAR HOLDS
UNPREDICTABLE DEVELOP{ 4 NTS”

f

JR once Premier Mussolini
was right when, just a year
0, he warned the Fas;cist Director-
ate that ““This war still holds unpre-
dictable developments, which will
not all be on the political plane.”

But there was enough on the
“political plane’ to slam his chin
back in his collar, and if one wishes
to read a moral into his statement,
it could well be:

You always lead with your
chin when you team up with
the wrong working pariner.

It is then you get unpredictable
results of a DESTRUCTIVE
nature.

50
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“Unpredictable Developments” he says

look, Benito (wherever you’re hiding), how men achieve predict-
able developments of a CONSTRUCTIVE nature when through re-
course to Arc Welding they team up witha CONSTRUCTIVE partner:

A builder changed a factory design from conventional construction to welded
rigid frame.

PREDICTABLE DEVELOPMENTS: Saving of 30% in weight of steel. Greater strength.
Improved appearance (no trusses).

CONSTRUCTIVE RESULTS: The above advantages plus a reduction in fabrication cost
from $15 to $8 per ton.

Studies in Structural Arc Welding will be sent you free on request.

THE LINCOLN ELECTRIC COMPANY + CLEVELAND 1, OHIO

Comendeass qreated] ratunad recoulgs-ew
(s

TERAS
| NS

o

ARC WELDING

W
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Simplicity
GYRATING SCREENS

are

EFFICIENT and ECONOMICAL

View of temporary West Coast plant using three 4’ x 10’
Triple Deck Screens to produce 3130 tons per hour of rock.

Simplicity Gyrating Screens are at work in every state in this country, in Alaska,
Canada, Mexico and other foreign lands. The reputation earned by these univer-
sally used screens is best expressed by this statement made by one of the army of
satisfied Simplicity users, "It is hard to believe, but we are now getting 509, more
capacity from our plant, with the only change in our equipment being the replace-
ment of our screening unit with the same size Simplicity Gyrating Screen. The cost
of operation has also been greatly reduced.”

To secure a recommendation and quotation covering Simplicity Gyrating Screens
for your job, contact the factory or one of our listed dealers.

The Donald Kenneth Co., Rialto Bldg., San Francisco, Calif.; Snyder Foundry Supply Co., 2444
E. 57th St., Los Angeles, Calif.; Contractors Equipment Corp., 1215 S. E. Grand Ave., Portland,
Oregon; Pacific Hoist & Derrick Co., 3200 Fourth Ave. So., Seattle, Wash.; Empire Equipment
Co., E. 3627 Alki Avenue, Spokane, Washington; Arizona Mining Supply Corp., Prescott, Arizona.

ENG I M PANY -DUR
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WHEN THE SIGNAL COMES for invasion, :
the United States Armed Forces, according GAR wa@n‘

TRIES, INc

to present estimates, will have approximately INDU
™ MICHIGAN

(=

11,000,000 men ready for combat. DET

r - /.'-\‘
These millions of Americans, combined with the (GW‘
\ ¥,
A 4

forces of the United Nations will represent

the largest army in the world of combat 2UY MORE HAR AONDS

soldiers and one that will assure TO INSURE A

‘ : : - VICTORIOUS INVASION
'Victory at the time of invasion. s

GAR WOOD INVASION EQUIPMENT INCLUDES (Left fo Right)
TROOP & CARGO BODIES « REFUELING TANKS + DUMP. BODIES « WRECKER CRANES & WINCHES « BULLDOZERS » SCRAPERS + PATROL BOATS
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Woutd Pay for Zuite « feas BUC
ay for a fecw

In answer to a direct ques-
tion on what his Buckeye
o e Spreader had saved him over
previous methods of spreading, one con-
tractor wrote, “Quite a few thousand dol-
lars.”* Other users made the comments
listed at the right.

Accuracy is the keynote behind Buckeye
Spreader success. A spirally fluted, trans-
mission-driven, adjustable speed feed roll
grips the material and distributes it posi-
tively through a measured gate opening.
This insures a “metered” flow that spreads
material within a variation from calcu-
lated volume of as little as 1% to 3%
on many jobs. The Buckeye Spreader is
far more than a truck tailgate attachment
— it is a Spreading machine from the
ground up. Complete data in 8 PAGE
BULLETIN. Write for copy.

BUCKEYE TRACTION DITCHER CO.
Findlay. Ohio

Convertible Shovels
Spreaders
Power Finegraders

b “"51"-"-"-'”'!"91' i

73
o e F

KEYE SPREADERS

“Save 30 to 50% on ma-
terials.”

L]
“This is the best spreader
| ever vused.”

L ]

“Saves $32.00 per mile.”

*Signed statements on file.

“Saves approx. $25.00 per
mile.”

L ]
“Saves at least 20% en
material.”

L]

“Accurate within 2%.”

Photostatic copies available.

STRIKE-OFF ATTACHMENT

This attachment permits spreading base coarses
to 6 inches depth. Blade is mounted on skids
and is adjustable by hand cranks,

Buckeyer

Western ConstrUcTiON NEWS— A pril, 1944

Trenchers

Road Wideners

Tractor Equipment



3,200 HOURS!

From One VELVETOUCH Master Clutch Facing

Excavating Contractor Reports
Complete Satisfaction With
Velvetouch in D-4 Caterpillar

Two and one-half years of dependable,
smooth performance . . . and still good for
many additional trouble-free operating hours!
That's the story of the Velvetouch facing
installed in the master clutch of a D-4 Cater-
pillar tractor, owned and operated by Gerl
Bros. Excavating Company of Euclid, Ohio.

Andrew Getl, Jr., head of the firm, sums up
his opinion of Velvetouch in one sentence:
“We are now using Velvetouch facings exclu-
sively in all of our earth-moving equipment.”

VELVETOUCH IS ALL METAL. . . made entirely
from compressed powdered metals, welded
to steel backing plates. And because
Velvetouch is all meral, it wears longer

. requires less adjustment . . . is litde
affected by oil or water.

Equipped with a Trackson Traxcavator, this D-4 C illar
Below: These Velvetouch Bimetallic clutch facings o\.%n::]peand operated by Gerl Ba::s?rExczrating é:)er;xl;any:

are the type used in the master clurch of the D-4 really digs into this pile of frozen earth . . . a punishing test
Caterpillar tractor. for its Velvetouch clutch facing. '

For complete details write fo:

THE S. K. WELLMAN CoO.

1374 EAST 51st ST. « CLEVELAND 3, OHIO

FOR BRAKE AND CLUTCH

USE

BIMETALLIC FRICTION MATERIAL — TRADE MARK REGISTERED
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For Air Economy

USE

1

ROCK DRILLS

U LTI
RN
(LT

Uil

ounce of air that enters the machine through the patented Thor Positive 8
Short-Travel Tubular Valve which controls air power bystolérances of
00025 of an inch! ‘

Balanced power is one feature of such fine control—beéﬁhse only a
precisely governed quantity of air is allowed behind the piston.

Smooth performance is another feature—because every stroke is
powered by the same measured quantity of air.

And air economy is assured throughout the life of the Thor Rock
Drill—because there are no separate parts of this patented Thor valve @~ OTHER THOR AIR TOOLS
to lose or wear. PAVING BREAKERS ® CLAY
DIGGERS ® TAMPERS ® SUMP

Thor Rock Drills offer many more features of
PUMPS ® GRINDERS ® SAWS

design and construction—features providing
complete control of drilling speeds, assuring de- T .

pendable rotation, preventing clogging, and ab- ;/Z-(-’/ Portable Pneumatic and Electric Tools
sorbing shock. For complete details about Thor INDEPENDENT PNEUMATIC TOOL COMPANY i
Rock Drills and a wide range of associated
air tools write today for Thor Catalog 42-A.

SNt e

£ ) ﬁ‘

600 W. JACKSON BOULEVARD, CHICAGO &, ILL
Branches in Principal Cities
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FACTS FROM THE PACIFIC
THAT YOU CAN PROFIT BY!

During an 18 month check, wear on track
rollers on “cats” has been reduced by 32%
over hand-type greasing.

Due to “barrel to bearing” dispensing, oil
and grease consumption has been reduced by
19%.

The equipment serviced includes tractors,
bulldozers, caterpillars, shovels, mobile
cranes, light plants, trucks, carry-alls, and
other machines too numerous to mention.

In one Pacific area, comprising 2 number of
projects, 43 Alemite Portable Service Sta-
tions are in continual use,

“The equipment is mounted on trucks rang-
ing from one ton to seven ton capacity.

The Alemite Portable equipment includes
high and low pressure pumps, gas-driven air-
<compressors, reels and 50 feet of air hose and
light plants for night operation.

All units were assembled on the job accord-
ing to plans produced by Alemite.

In the Pacific, the jobs had to be done the
hard way. Yet here’s conclusive proof of
savings in manpower, time and machines
—a cutting of costs all down the linel

FREE! New catalog illus-

trating and describing Alemite
me)\ Portable Service Stations.
. Whrite for your copy today |
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Out of the Pacific Come

NEW WAYS TO CUT YOUR
CONSTRUCTION COSTS!

UT where the heat’s on, they're
hewing tropical islands into
stepping stones to Tokio. It's a tough
job, 24 hours a day, 7 days a week.
Yet in the doing American ingenu-
ity is finding new ways to cut con-
struction time and costs that you
can put to good use right now!

From the word “go” the job
called for continuous production
from every machine. In this battle
lost minutes could mean lost men.

These machines required the de-
pendable lubrication provided by
modern maintenance centers. Such
facilities were usually located far
from them.,

So they brought power lubrica-
tion to the machines via modern
Alemite Portable Service Stations!
The savings in machines, man hours
and lubricants were so outstanding
thar, today, the practice is followed
on scores of similar jobs.

How the Alemite Portable Service Station

Saves Time, Machines and Money!

CONSTRUC‘I‘ION projects on the home
front frequently require irreplace-
able equipment to work without let-
up far from maintenance centers.
Breakdowns for lack of accurare lu-
brication are plenty costly in lost time,
manpower and machines!

That's why more and more contrac-
tors are protecting their vital equip-
ment with Alemite Portable Service
Stations. They meet any lubrication
need, anywhere, quickly and depend-
ably. And it's a far easier method,
saves many man-hours . . . helps get
jobs done faster!

ALEMITE

Fowt in Modmn Lubrication

1819 Diversey Parkway, Chicago, IIL + Belleville, Optario

The Alemite Portable Service Sta-
tion is a complete power mobile lu-
brication department—includes high
and low pressure Alemite Barrel
pumps, Alemite Motor Qil dispenser,
hose reels, and gas engine equipped
air-compressor.

For complete information on both
standard and custom built Alemite
Portable Service Station models . . .
for proof of how this equipment can
actually pay for itself in days, send for
your FREE copy of the new Alemite
Portable Service Station catlog.

Ansther Prodiuet of

STEWART

WARNER
-+

57




TANKS THAT SOLVE
Jodays Storage Problems

Industrial concerns today are faced with many plain and
complicated storage problems. The production of various
kinds of wartime materials have brought about the need for
the type of storage facilities provided by the tanks shown on
this page.

The four tanks above are Hemispheroids. They are used for
the storage of distillate under 5 Ibs. per sq. in. pressure at a
petroleum recycling plant. The two tanks to the right in the
picture have a capacity of 10,000 bbls. each, and the other two
hold 20,000 bbls. each. Pressure storage such as this protects
the products stored from vapor loss as well as deterioriation.

At the left is another type of storage tank. It is a typical

conical-bottom steel tank of 5,000 cu. ft. capacity. A paper
mill uses it for the storage of lime.

The tanks shown here are but two of many types designed and fabricated at our
plants. Others include pressure vessels, Hortonspheres, Hortonspheroids, various
types of storage bins and steel reservoirs. If you are confronted with a storage
problem, write our nearest office, outlining your needs. There is no obligation.

CHICAGD BRIDGE
& IRON COMPANY

CHICAGO + HOUSTON » TULSA CLEVELAND + NEW YORK
SAN FRANCISCO + BIRMINGHAM PHILADELPHIA « WASHINGTON
Plants at BIRMINGHAM, CHICAGO, and GREENVILLE, PENNSYLVANIA
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Manpower Bunk

WHEN THE PRESIDENT, some months ago, proposed
a universal service law, it was generally discounted and in
fact ridiculed, because of the tardiness of the proposal. Had
it come early in the war effort, when much time was lost in
organizing and orienting our work army, the suggestion
might have had real value, but because it was not offered
for consideration until after our great industrial production
machine was running smoothly and in high gear, it became
ridiculous, even ludicrous, and Congress naturally took no
steps whatever toward implementing it.

It was assumed that this civilian regimentation idea was
dead and buried, but recently the War Department and Ad-
ministration spokesmen have unearthed 1t and propped it
up in its grave clothes under the title “4F labor draft.”

The same contra-argument still holds, of course. While
calling in one breath for such service, the Army is closing
munitions plants and cutting back other contracts. Pacific
Coast labor shortage areas, among the most critical of the
nation some months ago, are now rapidly becoming labor
availability centers.

But even more ridiculous, is the idea that men rejected
by the Army for physical or mental deficiencies would be
suitable for work in modern, high-speed industrial plants, or
at the back-breaking labor of the farms. Men with sight
handicaps, missing members, defective hearing, hernias, or
mental deficiencies, simply do not make suitable operators
for high-speed machinery. Generally speaking, they are
detriments to the operations of more capable workers. In
their desk assignments, in industry essential to either the
war or civilian life, they are doing good jobs, and both their
present work and the men themselves would suffer unnec-
essarily if forced into jobs for which they are unsuited.

It appears that there is a political angle back of the propo-
sition. Some unruly unions have gotten out of the control
of the Administration, and because their activities have re-
ceived much publicity, there is anxiety and unrest among
the armed forces. Rather than adopting any firm labor
policy, which might antagonize either the unions or man-
agement, Washington seeks this action to pacify the soldiers,

Taxes Needn’t Go Up
CANDIDATES FOR PRESIDENT in the 1944 election

are rushing about the country announcing that taxes must
be raised still further. Those of us who have just passed
through the March 15 and April 15 tax wringers ask when
it shall end.

Of course, everyone knows that tax income is not suffi-
cient to pay all the war expenses. Everyone also knows that
the total war cost approximates the total income of the
nation, without including the cost of local government, and
it is simply impossible to expect current payment of the war
bill. After all, if any benefits ‘are to come from this war,
they will accrue to our descendants, and it is only fair that
theirs should be a portion of the fiscal responsibility.

When there is a discrepancy between income and expense,
there are always two answers: (1) increase the income, (2)
reduce the expenses. In this case, it appears that the first
possibility has been exhausted, possibly even overdone, but
m the second case there is a nearly unlimited opportunity

A pril, 1944—WesTerN ConsTRUCTION NEWS

for action. All of us have heard, and probably actually know,
of flagrant and inexcusable cases of waste in connection with
the war effort. These should be corrected wherever pos-
sible, of course, but it is likely that considerable waste is
inevitable in meeting the exigencies of war.

However, the continued and continuing growth of bureau-
cracy in civil affairs, as reported by Lawrence Sullivan in
“Bureaucracy Runs Amuck,” are utterly staggering. To
quote a few figures, there are right now in the federal gov-
ernment 3,300,000 civil employees, more than are employed
in any other single industry in the country.

The monthly payroll for these 300 divisions is $522,000,-
000, an average of only about §160 each. Not a high rate of
pay, but that is approximately the yield to the Treasury
from two $100 war bonds. In other words, for every one of
the 3,300,000 not absolutely essential, two $100 war bonds
from the sweat and tears of the citizens are being wasted
each month.

Sullivan states that OPA has grown from 84 in April,
1941, to 8,000 in April, 1942, and 90,000 in April, 1943. Fortu-
nately for our sanity, figures are not available for 1944,

The great army is divided into 205 departments, commis-
sions, hoards and agencies with 1,594 branch offices scat-
tered about the country. The amount of money spent for
rent alone must make a sizeable pile.

Clear, positive and visible efforts must be made toward
reducing this overhead in civil government before appeals
can be fairly made for increased taxes and bond purchases.
When people who think they are supporting their boys in
the field, realize that a considerable proportion of the money
goes to support a host of unnecessary and overstaffed agen-
cies, there is apt to be serious trouble.

In addition, a recent study by Professor William Ander-
son shows that in 1942 there were 155,147 units of state or
local government within the boundaries of the nation. All
of these cost money to run. They vary from irrigation dis-
tricts with one employee to states with 30,000 or more.

A great many of these could be efiminated, or combined.
With the minor part played by county government nowa-
days, it is sheer waste for Texas to continue to operate 254
separate and distinct counties and for California to preserve
mountain counties with less than a thousand voters. Ad-
joining school and other districts could easily be combined,
reducing administrative and operating expense, while giv-
ing not less, but generally more efficient service.

Often taxpayers’ committees go wild in demanding cuts
in expense. Western Construction News recognizes the im-
portance and desirability of government. It demands, how-
ever, efficiency and order in administration. Readers of this
magazine are contractors and engineers, to whom waste and
inefficiency are sickening. Our government structure can be
and must be reorganized both for better operation and tax
relief. What better time for it than now, when men released
from government jobs could with no trouble whatsoever
find employment with industry or the armed forces.

Western Disunity Again

THEY'VE DONE IT AGAIN! Western Congressmen
have put aside Western good for personal, political, or some
other reasons. The sad story may be read in Arnold Kruck-
man’s Washington letter on page 90 of this magazine. The
vote was on the best use of water, which we had assumed
was unanimously agreed upon in the West as being domestic
and farm use.

Tarious road bills before Congress will also demand unity
by Western Congressmen. Every Westerner interested in
proper allocation of highway funds had better read Kruck-
man's letter, then communicate with his Congressman.
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HERE's a roller you can count on for fast,
economical performance. .. season after sea-
son. Its many refinements in design make this
smooth performing A-W Tandem a preferred
machine for accurate work.

With an A-W Tandem your operator can
work closer to curbs because visibility is bet-
ter, there is less frame over-hang, and more
ground clearance under side plates. More
convenient controls, with reversing clutch
lever mounted on steering column, combine

Does a LOT of rolling jobs
a LOT faster

AUSTIN-WESTERN COMPANY, AURORA, ILLINOIS, U.Ss. A.

Water Ballast Saves Money...
by making it possible for the roller to handle
a wider variety of jobs. A-W variable weight
Tandem Rollers are made in two sizes...5

to 8 ton and 8 to 102 ton.

with effortless hydraulic steer to save time
and increase efficiency. It changes direction—
forward or backward—with that vibration-
less smoothness that means a better job and
less wear and tear on the machine itself. A
lower center of gravity prevents side sway.
A-W variable weight Tandem Rollers are
built in 5 to 8 ton and 8 to 102 ton sizes.
Write for complete information on advan-
tages they'll give you on the wide variety of
jobs a tandem is called upon to handle.

Western ConstrucTiON NEWS— A pril, 1044



http://Franci.ce

WESTERN CONSTRUCTION NEWS

APRIL » 1944

Alaska Construction—
Elmendorf Field Becomes Great Base

Largest Alaska airbase built by civilian and mili-

tary personnel under the direction of the Corps of

Engineers, overcoming tremendous handicaps of

rain, snow, tundra, and lack of equipment—Work

begun in 1940, and recently concluded includes

runways, hangars, gasoline and ammunition stor-
age, and facilities for personnel

BUILDING THE vast chain of mili-
tary airfields in Alaska and the Aleutian
[slands has added an historic chapter to
American engineering. The chapter is
not yet finished. Its most colorful pages
wre being written today when Alaska,
hanging like 4 giant arm over the North
Pacific, provides the bases for an offen-
sive movement against Japan.

The Alaskan airfield of not many
years back was a small clearing leveled
off to accommodate the tiny privately
owned planes of the Alaskan “bush pi-
lots.” With the coming of the commer-
cial airlines, the size and equipment of
the airfields increased, but they were
still not large.

Modern requirements

But modern war and the Army Engi-
neers have changed the very land from
which planes take wings. Bombers that
weigh as much as a railroad locomotive

—and land at speeds faster than stream-
liners—need wide, long and tough run-
ways if they are to remain intact for
combat. The immediate vicinity of the
iirfield must be cleared of trees and
other obstacles. Light and water plants,
laboratories and innumerable shops
must be built. Gasoline storage tanks
ind pipe lines are required. Enormous
quantities of ammunition and hombs
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must be stored and sheltered. Hundreds
of men must be housed and fed. This
is the modern Alaskan military airfield.
Such an installation is Elmendorf Field,
largest airfield in Alaska and hub of
the air activity in that region. Located
in southwest Alaska near the town of
Anchorage, it was hailed by the press
of the nation as an “advance outpost
for the defense of the North American
continent.” This was in mid-year of
1940, a year and a half before Pearl
Harbor. It was the springboard from
which was launched the string of air-

PAVING MACHINE continues to pour
concrete at Elmendorf Field, despite win-
ter conditions. Aggregates, water and ma-
chines were heated, and extensive precau-
tions were taken to prevent freezing of the
green concrete during curing period.

CoxstrUcCTION NEWS

the Alaskan mainland, the
Peninsula and the Aleutian

bases on
Alaskan
Chain.
The beginning

Named in honor of Captain Hugh M.
Elmendorf, who was killed in an aircraft
accident at Wright Field, Dayton, Ohio,
in 1933, Elmendorf Field had a small,
rude beginning. Four men, hired locally
and equipped with a caterpillar tractor
and carryall, a concrete mixer and a
few dump trucks, began work in June,
1940, under the Quartermaster Corps.
[t should be said, however, that the
establishment of a major air base in
Alaska had been advocated and planned
for several years before this time. In
May of 1939, by Executive Order of the
President, this land was withdrawn
from public use.




PAVING RUNWAYS at Elmendorf Field. It was necessary to remove from 3 to 12
ft. of spongy tundra and replace with stable material. TOP, rolling subgrade;
CENTER, wire mesh was used by Army Engineers as reinforcement of runway sur-
face, dowels were used between blocks; BELOW, completed slabs, and grading for
further extensions.

A clearing was started and a field of-
fice and repair shed constructed when
the initial Alaska Defense Force of
slightly more than 500 officers and men,
under the command of Lt. Colonel Earl
Landreth, arrived 19 days later. No bar-
racks or other facilities were available.
The men pitched tents and used water
from a nearby creek. Headquarters was
established in an old farmhouse on the
land. The barn was converted into an
ordnance warehouse.

With the arrival of the troops and
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additional equipment, clearing and con-
struction work was greatly speeded up.
Most of the difficulties experienced were
due to the tundra, a soft, spongy layer
of earth and moss, from three to 12 feet
in thickness, which soaks up the sum-
mer rains and is very unstable. Much
of the land was marshy and had to be
drained. Rain fell frequently. Equip-
ment bogged down and men worked in
muck over their knees. There was a
constant fight against hordes of mosqui-
toes. Life was primitive. Empty oil tins

were much in demand as receptacles:
bathing was difficult and the inconve-
niences were many. However, the
troops still managed to stage a military
parade in Anchorage on the Fourth of
July, a week after their arrival.

The runways of Elmendorf Field werc
located under the personal direction of
Major General Henry H. Arnold, now
General, chief of the Army Air Forces.
who arrived in July, 1940, with Lt.
Colonel Ira C. Eaker, now Lt. General,
8th A. A. F., and other high ranking
Air Corps officials to inspect the work.
In the same month, Colonel Simon B.
Buckner, Jr., now Lieutenant General,
came and assumed command of the
Alaska Defense Forces; Colonel Lan-
dreth, later Brigadier General, remain-
ing in command of Fort Richardson,
the military post adjacent to the air-
field.

Construction of Elmendorf Field was
transferred to the Corps of Engineers
January 16, 1941. Majority of construc-
tion was by hired labor, and during 1940
and 1941 construction was performed
entirely by civilian labor. During 1942
and 1943 civilian labor was augmented
by soldier labor. Captain A. C. Welling
was the first Resident Engineer, and was
succeeded in turn by Colonel Craig
Smyser and by Colonel Maybin H. Wil-
son, present Resident Engineer.

The first permanent Air Corps per-
sonnel to arrive at Elmendorf Field
were Major Everett S. Davis and two
enlisted men, Staff Sergeant Joe Grady
and Sergeant Edward Smith, in a Mar-
tin homber. Major Davis later became
the first commanding officer of Elmen-
dorf Field and won promotion to
Colonel.

Since no landing or other Air Force
facilities were yet available, this “Air
Force” made its headquarters at Mer-
rill Field, the nearby Anchorage Mu-
nicipal Airport. A one-room wanigan
(Alaskan cabin on sled runners) served
as headquarters, operations and engi-
neering sections, general storage and
sleeping quarters. Major Davis and his
crew made trips to many points in
Alaska to become familiar with operat-
ing conditions.

It was not uncommon to find large
game animals near the construction
work. Frequently black bears or their
hrown cousins, attracted by the smell of
food, would wander into the camp area
itself. A typical case was the big
“brownie” that invaded the privacy of a
lieutenant’s tent one night, causing con-
siderable commotion. However friend-
ly might have been the brownie’s inten-
tions, he soon found he was not at all
welcome as guards prodded him out of
the officer’s abode with their rifles.

Clearing operations continued to the
whine of bulldozers as engineers tore
through mud, stone, brush and trees.
Construction became a race against win-
ter and short daylight hours. Freezing
snow came in QOctober, about a month
before the troops moved from the tent
area into the first wooden barracks. Ex
treme cold weather slowed but did no:
halt construction. The ground had te
be broken by drilling with jackhammers
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and thawing with steam jets. Stoves
provided the heat while newly poured
cement foundations set.

Expansion program

Early in 1941, larger groups of Air
Force personnel arrived by air and boat.
Normal activity in Anchorage was fre-
quently disrupted when its inhabitants
craned their necks skyward from win-
dows or rushed outdoors to watch the
arrival of bomber or fighter airplanes.

Work was spurred to the utmost by
the outbreak of war in December, 1941,
By then Elmendorf Field could feel its
strength. During this time work was
also progressing on other fields that
gradually spread out over the mainland,
peninsula and chain. This expansion
program was directed by the Alaska De-
fense Command from Elmendorf Field,
and as new bases were born, personnel
was sent from Elmendorf by the Air
Corps to organize them. Thus it was
that Elmendorf Field was still in its
formative stage when it became a rear
base and headquarters of the Army Air
Forces activities in Alaska.

Largely because of the construction
of the huge army installations of which
Elmendorf Field is a part, Anchorage
became a boom town. It is an Army
town in every sense of the word, hav-
ing been planned and laid out by Army
Engineers around a small defense proj-
ect that was started during the last
war.

The soldiers coming from the states
were often surprised to find that Alaska
was not a desolate, snow-covered waste,
but a land of unsurpassed natural
beauty, whose climate in many ways re-
sembles that of our northern states.
True, it was at first hard to get accus-
tomed to the “time of big sleep” as the
natives called winter, because it is dark
much of the day. Old Sol would peep
down from behind the mountains, but
he never got up before nine in the morn-
ing and was in bed by three in the after-
noon. Lights burned in the hangars,
shops and offices during the entire day.
In contrast, summer, the “time of no
sleep,” daylight reigned for the greater
part of 24 hours. The sun set about ten
p- m. and rose at two a. m, The old fa-
miliar “lights out” at nine in the eve-
ning didn’t mean much to these Alaskan
soldiers and the Charge of Quarters just
didn't bother about it.

Recreation, too, was a problem in the
early days at Elmendori Field. Facili-
ties, such as were enjoyed in the states,
were almost non-existent. As a means
of using their leisure time, the men
formed clubs, organized athletic teams,
hunted and fished, and even gold min-
ing became popular as well as profitable
with some of the men. Building of the
Air Corps “Kashim” provided a place
for indoor amusements. “Kashim” in
the language of the Eskimo means “Our
Home.” Work on this log building was
done by the soldiers, largely in off-duty
hours.

Its importance

Since it became a rear base, the im-
portance of Elmendorf Field has in-
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STEEL TRUSS hangar under construction by Army Engineer workers at Elmendorf
Field. Pre-fabricated truss section may be seen in the foreground, prior to erection
from timber falsework pylons. Elmendorf is thoroughly modern, complete military
airbase, largest of the chain of defense installations in the territory.

creased rather than diminished. Next to
the problem of building a chain of air-
fields, keeping them supplied is of prime
importance. Continued effectiveness of
an air force is limited by its supply or-
ganization. An airplane without bombs,
ammunition or gas is useless. Moreover,
the modern airplane carries equipment
at the right place and at the right time.

In the short time of three years, El-
mendorf Field has grown from a wilder-
ness spot to a base that handles a traf-
fic load comparable to that of a large
rail terminal and has the shops, installa-
tions and housing of a fair sized city.
When the last round in this war has
been fought, and Japan is ready to fall
face down on her own sword, it will not
be surprising to find the hilt braced
squarely and solidly against the land
bridge of Alaska and the Aleutians. El-
mendorf Field and other Alaskan bases
are due to go into the history of World
War IT as having played a big role and
played it well.

Nor is there any reason to believe

that the importance of this base will
decline after the war. Air navigation has
made it an important station on the
crossroads of the world. The old ex-
plorers’ dream of opening a northwest
passage to Asia has become real. Alas-
ka’s historical development, due to the
type of difficulties of transportation
connecting it with the world, has large-
ly been pioneer, island-like, end-of-the-
road character. The new Alaskan air
bases, aided by the recently completed
Alcan Highway will, in a sense, engineer
the end of this pioneer civilization.

Many men stationed at Elmendorf
Field and throughout Alaska have rec-
ognized and caught a glimpse of the
rich future slowly unfolding in this em-
pire on top of the world. These men
are studying Alaska’s natural wealth
and its possibilities in industry and
trade, with the intentions of participat-
ing in its post-war growth. To them,
these possibilities hold the key for the
forming of a self-sufficient, immensely
rich territory.

Report on Capacity Loss From
Silt in California Reservoir

A REPORT has been issued by the Soil
Conservation Service on the sedimenta-
tion surveys at Little Rock reservoir in
Los Angeles County, Calif. It was writ-
ten by Carl B. Brown, head of the sedi-
mention section and is based on surveys
conducted by E. M. Flaxman and as-
sistants.

It states that the reservoir was built in
April, 1924, had an original capacity of
4,217 ac. ft., and serves as a source of
water supply for irrigation of about
2,500 ac. in the Palmdale and Little Rock
farm districts bordering Mohave desert.

Prior to the severe storm of March
1-3, 1938, the reservoir had lost less than
2 per cent of its capacity, but this one
storm carried approximately 480 ac. ft.
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of sediment into the basin, causing loss
of 11.4 per cent of its capacity. Between
June, 1938, and October, 1943, an addi-
tional 244 ac. ft. of detritus was deposited
in the reservoir, causing a present ca-
pacity loss of 19.3 per cent. Much of this
later material came from deposits left in
channels above the reservoir by the 1938

The report recommends several con-
trol methods. These include : removal of
sediment now in the basin, either by
dredging or sluicing, the retention of
potential additional deposits through
the construction of debris dams in ap-
proach channels, and increased water-
shed protection by fire control, re-seed-
ing, and check dams on small tributaries.
storm.
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OUTLET WORKS and_power plant at Green Mountain dam of the Colorade-Big Thompson Project, including the switchyard.
Power plant consists of two 15,000-h.p. Francis-type turbines and two 12,000-kva. alternating current generators. Head, 203 ft.

Penstocks at Green Mountain

Installation of 102-in. penstocks through Green
Mountain dam of the Colorado-Big Thompson
Project presented interesting design problems—
Irrigation release passes through 50-in. pipes
branching off penstock tubes—Pipes welded, and
tested by X-ray to eliminate faulty joint sections

DESIGN, FABRICATION, test-
ing and installation of the 102-in. pen-
stocks and outlet pipes at the Bureau of
Reclamation’s Green Mountain dam, a
recently-completed unit of the Colo-
rado-Big Thompson project, presented
engineering problems which were solved
by the Bureau’s engineers and the con-
tractors for the work. Material short-
ages and priority difficulties slowed
down the operation and made necessary
some changes in design, but the power
plant was put in operation last summer,
The penstocks deliver water both for
power generation and irrigation.

General features of the project

Green Mountain dam, located on Blue
River, about 110 mi. west of Denver,
Colo., was constructed by the Bureau
for the purpose of protecting water
users of the Colorado River Basin
against a depletion of their water supply
due to the transmountain diversion re-
quired by the Colorado-Big Thompson
project. The dam is an earth and rock-
fill structure, 274 ft. above stream bed,
with a crest length of 1,150 ft., contain-
ing about 4,500,000 cu. yds. of compacted
material and providing a storage ca-
pacity of 152,000 ac. ft. Tts design con-
forms, in general, to the accepted prac-
tice for structures of this type. A spill-
way of 25,000 sec. ft. capacity is located
at the left abutment and is controlled
with three 25-ft. by 22-ft. radial gates
operated with electric-motor-driven
hoists and automatic float mechanism.

The outlet works consist of a 15-ft.
5-in. vertical intake shaft protected by
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By P. J. BIER

Senior Engineer
Bureau of Reclamation, Denver, Colo.

a trashrack tower within which can be
installed a 20-ft. 5-in. timber cylinder
for the emergency unwatering of intake
shaft and tunnel. The shaft connects
through a 90-deg. bend with an 18-ft.
outlet tunnel terminating at a gate
chamber under a 20-ft. vertical shaft
and hoist house located on top of the
dam near its axis.

In the gate chamber are two 102-in.
ring-seal gates which control the flow
of water into two 102-in. penstocks in-
stalled in a modified horseshoe tunnel.
Two 50-in. outlet pipes connect to the
penstocks and terminate in 42-in. tube
valves which control the irrigation re-
lease. The downstream ends of the pen-
stocks are reduced to 84-in. for connec-
tion to the turbines.

During construction, the outlet tun-
nel was connected with diversion chan-
nels at both ends for diverting the river
flow. Shortly before completion, how-
ever, the intake of the upstream diver-
sion channel was bulkheaded to permit

the construction of a concrete plug at
its lower end, thus connecting the 18-ft.
tunnel to the trashrack intake shaft.
During the same time the ring-seal
gates were installed in the gate cham-
ber, and the diversion channel below
the tunnel portal was removed.

Power development

The 67x97-ft. reinforced concrete
powerhouse is located on the east bank
of the Blue River, immediately below
the dam. The generating equipment con-
sists of two 15,000-h. p., 257-r. p. m.,
vertical-shaft, - single-runner, Francis-
type hydraulic turbines with two oil-
pressure, actuator-type governors, and
two 12,000 kva. 6,900-volt, 6-cycle, 90 per
cent p. f. alternating-current generators,
with direct-connected main exciter and
pilot exciter. The transformers and oil
circuit breakers are located in a switch-
vard adjacent to the powerhouse. The
plant is operated under a variable head
of from 120 ft. to 255 ft., and the turbine
rating is based on a net effective head
of 203 it.

The turbine scroll cases are of riveted
plate steel construction designed for a
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pressure of 170 p. s. i. The governors
are adjustable for a rate of turbine gate
movement between 4 and 10 sec. for a
full gate-opening or gate-closing stroke,
An automatic shut-down ‘device was
provided for automatic closure of the
turbine gates and shut-down of the tur-
bine during an overspeed condition,
failure of oil pressure in governor, or
excessive temperatures in the main
shaft bearings. The annual power out-
put is estimated at 71,000,000 k.w. hr.,
most of which is furnished to the Pub-
lic Service Company of Colorado, to be
used for war production and commer-
cial purposes. The remainder of the
power is used by nearby towns and for
the construction of the transmountain
diversion tunnel which is a principal
feature of the Colorado-Big Thompson
project. After completion of the entire
project, a portion of the power will be
used for pumping water from Granby
reservoir into Shadow Mountain lake
for diversion through the transmoun-
tain tunnel.

Design of penstocks and outlet pipes

The penstocks and outlet pipes were
designed for the dual purpose of sup-
plying water for power production and
for irrigation. The tunnels and pen-
stocks are on a slight slope downstream,
except the penstock sections below the
tunnel, which are level. In plan they
turn 45 deg. left below the portal. Pen-
stock No. 1 is 830 ft. long, penstock
No. 2 is 847 ft. long, and the two outlet
pipes are 275 ft. long. All pipes below
the tunnel portal are encased in rein-
forced concrete. The outlet pipes branch
off at 45 deg., then run parallel with
the penstocks to the tube valves dis-
charging into a concrete channel lead-

ing to the tailrace below the power-
house,

With the two valves at the same ele-
vation, it was necessary to raise outlet
pipe No. 1 sufficiently to pass over pen-
stock No. 2, then lower it again to the
elevation of the valves. An automatic
air and vacuum relief valve was pro-
vided at the high point.

The upstream ends of the penstocks
were provided with forged steel flanges
for a bolted connection to cast iron
conduit liners embedded in the con-
crete below the ring-seal gates. The
downstream ends of the penstocks are
connected to the turbine scroll cases,
with double butt-riveted joints, using an
outside butt strap and rivets counter-
sunk on the inside.

An expansion joint was provided in
the center of the 660-ft. tunnel portion
of each penstock to permit free tem-
perature movements in the pipe. It con-
sists of a 134-in. thick outer sleeve re-
inforced with two stiffeners and a 1-in.
inner sleeve machined on the outside.
The outer sleeve has a machined recess
at its upper end to form a stuffing box
for 8 rings of §4-in. square lubricated
flax packing, which are backed up with
a steel seat ring and are compressed
with galvanized steel studs and packing
gland. Naval brass seat rings and stain-
less-clad inner sleeves were originally
specified, but due to a wartime scarcity
of the metals, steel was substituted for
these parts.

The penstocks were designed for a
maximum static head of 260 ft. and a
water hammer head of 197 ft., based ona
normal operating condition, with the
governor adjusted for changes in oper-
ating head so as to effect closure from
14 gate in 1 sec. Under this condition a

design stress of ¥4 of the yield point of
the steel was used and the plate thick-
nesses were proportioned accordingly.

The penstocks and outlet pipes were
made of low tensile strength carbon
steel plates of structural quality for
welding, designated as ASTM A78-40, in
accordance with the American Society
for Testing Materials. This material has
the following physical and chemical
properties.

Tensile strength, min
Yield point, min.....__. . 2

Elongation in 8-in. min..... 25%
Carbon, max....ce... 22%
Manganese, max....... . 60%
Phosphorus, max ... 06%
Sulphur, max. 2l 055%

The computed plate thicknesses vary
from #-in. to 7¢-in. for 102-in. pipe, are
t3-in. for the 84-in. pipe and ¥-in. for
the 50-in. pipe. A joint efficiency of 90
per cent was used, based on radio-
graphed welds, all shop- and field-weld-
ed joints being radiographed for their
entire length to insure the removal and
repair of faulty welds.

Over the points of support a slightly
heavier plate was used for a width of
5 ft., which was stiffened with a double
ring girder, to prevent deformations in
the shell due to concentrated pipe and
water loads. Columns of 8-in. I-beams
welded between the stiffener rings on
each side carry the load to cast-steel
base plates which are anchored and
trouted to concrete support piers for
the tunnel portions of the penstocks. A
bronze bearing plate attached to the
bearing shoes on the support columns
will reduce the frictional resistance at
the supports due to temperature move-
ments. Supports were placed 40 ft, apart
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CONCRETE ENCASEMENT of penstocks below tunnel portal. Because much of this
work was done in periods of very low temperature, artificial heating with steam pipes,
nders and electric heaters, was resorted to to prevent temperature stresses.

except at the ends and near the expan-
sion joints.

The pipe bends were designed with
large radii, and small deflection angles
to reduce hydraulic losses. Substantial
concrete anchors were placed at the
bends to absorb the static and dynamic
forces during operation. The branch
outlet connection fitting for the 50-in.
pipe is made from 1-in. plate with a
1%4~-in. reinforcement around the outlet
opening. The outlet is coneshaped, with
a T-shaped curved girder and two 6-in.
tie rods at the crotch, to carry the un-
balanced load due to internal pressure
concentrated at that point. The ends of
the plates were tapered to the thickness
of the adjoining lighter plates as re-
quired by the code.

Penstock No. 2 and the 50-in. outlet
pipe connected to penstock No. 1 are
provided with 8-in. by-pass connections,
located in the powerhouse, to be used
for filling the pipes. Drains are provided
both at the upstream ends and above
the reducers near the downstream ends
of the penstocks.

The pipes were made accessible by a
steel walkway placed in the center of
the tunnel about 7 ft, below its ceiling.
This walkway can be reached from the
powerhouse by a tunnel and stairway.
It is also connected at its upper end to
the gate chamber. The inside of each
penstock is accessible through five 20-
in. manholes located in the tunnel, and
the outlet pipes through 18-in. manholes
placed near the tube valves. All man-
hole openings are lined with light gage
steel fillers or plugs and are closed with
hinged plate steel covers, faced to pro-
duce a watertight joint on forged steel
nozzles welded to the pipe shell.

Each penstock was provided with 2
sets of piezometer plugs spaced at 100-
ft. centers, each set consisting of 4 ori-
fices around the pipe, for the purpose of
making flow and pressure determina-
tions in connection with the turbine per-
formance tests. The orifices were to be
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made from copper-nickel-alloy, which
was changed to steel due to wartime
scarcity of the alloy.

The specifications required that all
pipes be fabricated in sections approxi-
mately 20 ft. long to facilitate shipment
and handling, further, that all sections
be normal to the axis of the pipe within
Tr-in. on the radius; that the net lengths
be equal to the laying lengths without
allowance for weld-shrinkage; and that
the ends be properly prepared for field-
welding and match-marked for field as-
sembly. It was further specified that
after radiographing, all pipe sections,
including expansion joints, be hydro-
statically tested in the contractor’s shop,
at a pressure producing a hoop stress
of 20,000 p. s. i. in the pipe shell. Be-
cause of inadequate testing facilities in
the fabricating shop and the necessity
for speeding up the delivery of pipe, this
requirement was subsequently modified
by substituting a field test for sections
from the upper end to and including the
horizontal bends. To make this possible,
temporary test heads were welded into
the upstream and downstream ends of
the length to be tested.

TUNNEL PORTION of the 102-in. pen-
stocks, showing relative positions of man-
holes and piezometer openings. Pipes were
supported in tunnel by steel support rings
mounted on concrete piers, 40 ft. center-
to-center.

+20"Manholes to be placed ot )
\, focations shown in plan and elevation

™ Piezometer orifices,

Shop fabrication

Only two bids were received for the
fabrication of the penstocks and outlet
pipes: Chicago Bridge & Iron Co. and
Thompson Pipe & Steel Co. of Denver,
Colo., the latter submitting the low bid
at $216,485. The contract was awarded
to Thompson Pipe & Steel Co. on July
26, 1941. Failure to obtain favorable
priorities from the War Production
Board for steel plate allocation, how-
ever, delayed shop production for nearly
a year. When sufficient material was
finally secured to warrant fabrication,
it became necessary to use, for a portion
of the work, the more easily obtained
Universal Mill plates of 46-in. width in
place of the 84-in. sheared plates speci-
fied. This substitution increased the
amount of welding and other shop work,
and raised the contract price by $28,208.

The 50-in. outlet pipes were fabricated
first, then the 84-in. end sections of the
penstocks, followed by the reducers,
branch connections and the 102-in. pipe
sections up to the make-up pieces, when
fabrication was started on pipe sections
for the upstream ends, proceeding
downstream to the make-up pieces. The
plates were first flame-cut to the re-
quired size and shape using one plate
around the circumference, then the
edges were beveled at 30 deg. for auto-
matic welds and at 45 deg. for manual
shop welds. The edges for the field-
welded seams were beveled at 30 deg.
from the inside of the pipe so that most
welding could be done from the inside
due to close tunnel clearances. In the
next step the edges of the plate were
pressed to the proper curvature, then
rolled into a pipe course from 46 in. to
84 in. long, which was tack-welded and
placed on the Unionmelt welding ma-
chine, on which one pass was applied
at each side of the joint. Several pipe
courses were then tacked together and
welded into shipping lengths up to 26
ft. long. The girth seams were first man-
ually welded on the inside, applying two
passes, then the weld deposit was
chipped or flame-gouged to clean metal
from the outside and the seam was com-
pleted on the Unionmelt machine. The
bend sections and some of the seams
in the branch outlets, stiffener rings,
and supports were manually welded by
individual passes and were peened be-
tween passes.

Before radiographic inspection of the
butt-welded joints the welds were
ground to a maximum projection v in.
above the plate surface. A portable
X-ray machine of 200,000-volt capacity
was used. The films were of the slow-
burning type, 4% in. wide x 17 in. long,
A separate exposure was made of each
15 in. of welded seam, which allowed
an overlap of 1 in. at each end. Defects
disclosed in the radiographs were re-
moved by chipping or flame-gouging to
sound metal, then they were rewelded
and reradiographed to check the qual-
ity of the repair welds. At the beginning
of welding operations the number of
radiographs showing welding defects
was very high and shop production was
slowed down due to the many weld re-
pairs necessary. As the welding opera-
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tors became more familiar with this type
of welding the percentage of defective
welds was progressively decreased. Ap-
proximately %5 of the films indicated
weld defects subject to removal and 5
per cent of the repaired welds were re-
paired the second time.

The laying out, fitting, and welding
of the branch outlets and expansion
joints required careful workmanship.
Some of the welds in the branch outlets
were inaccessible for radiographic in-
spection although the difficulty of se-
curing a close fit for the three plates at
the point of intersection made it neces-
sary to deposit a great amount of weld
metal. The expansion joints were stress-
relieved after, welding and before ma-
chining. This was done by heating the
structure to a temperature of between
1100 and 1200 deg. F., holding it at that
temperature for about two hours, then
allowing it to cool slowly in the furnace
to 600 deg. before removal for further
cooling in still atmosphere. After stress-
relieving, the expansion joints were ma-
chined to the specified dimensions.

In welding the supporting columns
between the two stiffener rings, care
was taken to properly aline the two col-
umns, with respect to the vertical and
horizontal centers of the pipe, to assure
a uniform bearing and load transfer to
the base plate set in the concrete pier.
This was accomplished by use of a special
fixture adjusted to the outside of the
pipe which gave the proper setting for
the bearing shoes in.both directions,

Pressure testing

Following the revised scheme, all
pipe sections below the horizontal bends
were pressure-tested in the shop. The
50-in. outlet pipes were tested in a test-
ing machine and the larger pipe and
branch outlets were welded together
into several test units, the ends bulk-
headed with dished heads, and a pres-
sure applied to suit the plate thickness
in accordance with the formula

40,000t
p= , where ¢ = min. plate thick-
ness in test unit, and d = diameter of pipe
in inches. This produced a stress of 20,-
000 p. s. i, which was considered ade-
quate for disclosing objectionable de-
fects. The pressure was applied and re-
lieved three successive times and then
held for a sufficient length of time to
permit a thorough inspection of the
unit for leakage. After the test the pipe
sections were separated by flame-cut-
ting, the bulkheads removed, and the
bevels at the ends of sections restored
for field welding.

When testing the branch outlets,
strain-gage readings were taken at criti-
cal points on the web and flange of the
ring girder, to determine the stresses
developed, for comparison with calcu-
lated stresses. A 2-in. Olson strain gage
was used and readings were taken at
100-, 200-, and 300-1b. pressures. The
ring girder was whitewashed to render
yielding visible on the surface. The re-
sults of strain-gaging under 300 p. s. i.
pressure indicated a maximum stress of
9,900 p. s. i. in the web between the tie
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rods and a maximum stress of 21,400
p. s. i. in the flange of the girder. The
measured stresses at most points showed
poor agreement with design stresses,
which presumably was due to the fact
that in the calculations the ring girder
was assumed to be circular, although
at the 45-deg. deflection angle of the
outlet it showed considerable deviation
from the circle. As the branch outlets
had not been stress-relieved, the resid-
ual welding stresses were not elimi-
nated, and their presence no doubt in-
fluenced the test results. However, as
the structure did not indicate permanent
deformations at any point, including the
tie rods, which were not accessible for
stress reading, it was considered safe.

After testing, each section was marked
for field assembly in accordance with
an erection diagram and was shipped,
unpainted, to the dam by truck and
trailer.

Installation

The installation of the penstocks and
outlet pipes was included in the specifi-
cations for the construction of the dam
and power plant, contracted to the War-
ner Construction Co. of Chicago. J. D.
Fogg was general superintendent iin
charge of all field operations during the
greater part of the construction period.
The hauling, handling, and placing of
the penstock sections was sublet to the
Weicker Transfer & Storage Co. of
Denver, Colo., and the field-welding to
Teleweld, Inc., of Chicago, which in
turn sublet the radiographic work to
Industrial X-Ray Laboratories of Seat-
tle, Wash.

Installation work was started on Au-
gust 25, 1942, and proceeded from the
powerhouse toward the tunnel, placing
first the 50-in. outlet pipes, then the 84-
in. end sections of the penstocks, fol-
lowed by the 102-in. penstock sections

and branch outlets, up to the two bend
sections. Upon delivery at the project,
each pipe was sandblasted to bright
metal both inside and out, and painted
with one coat of cold-application coal-
tar paint, except the outside of embed-
ded pipe which was cleaned by hand-
brushing, but not painted. During paint-
ing the pipe temperature was maintained
at 60 deg. by salamanders and electric
heaters. A narrow band of metal around
the field joints was left unpainted until
after the welding was completed. Paint-
ing the penstock before the pressure
test constituted a departure from the
specifications which was permitted to
expedite installation.

After painting, the pipe was lowered
to the tunnel portal with a guyed der-
rick and moved into position with elec-
tric winch and steel rollers. Supported
on temporary supports, each pipe was
fitted to an adjoining section with a fit-
ting-up ring placed on the inside, which
was expanded until a good fit was ob-
tained around the circumference. The
pipe sections were then tack-welded to-
gether, after which the fitting-up ring
was removed and the joint was com-
pletely welded, using «z-in. electrodes
for the first pass and fs-in. electrodes
for the succeeding passes. For the tun-
nel sections, usually four passes were ap-
plied from the inside of the pipe, then
the weld was cleaned by flame-gouging
and two or three passes were applied
from the outside, All welds were peened
to relieve residual stresses. On the inside
of the pipe the welds were ground to a
maximum projection of !4 in. to im-
prove hydraulic efficiency and facilitate
radiographic work.

All butt-welded joints were subjected
to radiographic inspection by a rubber-
tired portable X-ray machine on the in-
side of the pipe, except for a few in-
accessible closing joints, which were

FABRICATED BRANCH OUTLET at the shop. The workman is polishing the bev-
eled edge to simplify welding. Branches were bulkheaded and pressure-tested hefore

installation.

|

NEws

67



FINAL WELPING OPERATIONS were delayed until winter weather, when tempera-
ture was sometimes 30 deg. below zero. Work was done only on sunny days, and
artificial heating was used in order to avoid excessive differences in temperature.

inspected by gamma-ray, using radium.
The films exposed to gamma-ray showed
less definition for the plate thickness
involved than the X-ray films. The
radiographs of the first half of the field
welds disclosed a high percentage of
weld defects, due to interruptions of the
work in waiting for pipe deliveries and
later resumption with a less experienced
crew. As the work progressed, the radio-
graphs showing weld defects decreased
in number, but the overall average of
37 per cent was still too high. Although
a few weld repairs included the entire
length represented by the radiograph,
most required the removal of only a few
gas pockets or inclusions. Thus the per-
centage of repairs based on length of
welded seams is estimated at 13 per
cent. About 8 per cent of the repaired
welds contained defects and were re-
paired the second time.

Due to the various delays it became
necessary to carry on welding opera-
tions during the winter months with
temperatures as low as 30 deg. below
zero. The work was then so scheduled
that the few joints remaining to be
welded in the pipe below the tunnel were
welded during sunny days when temp-
eratures were comparatively high. In
the tunnel the minimum temperature
was held at 40 deg. with the use of steam
pipes, salamanders, and electric heaters.
Artificial heating was also resorted to
for the concrete work in anchors and
pipe encasement.

When installation had progressed to
the 102-in. bends, deliveries were made
of pipe sections for the upstream end
and installation was started at that
point proceeding downstream. During
erection, the pipe was supported on pre-
viously constructed concrete piers, and
after erection the base plates were
grouted into the piers at the correct
elevation and station. Penstock No. 1
was completed first and was pressure-
tested while installation work proceeded
on penstock No. 2. The plans provided
that the concrete for the common bend
anchor should be placed after the test,
leaving the bend uncovered during the
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test to disclose possible defects and per-
mit their repair. This provision made it
necessary to join the two sleeves of the
expansion joint with temporary tie
plates to prevent the penstock from
pulling apart and subject the unprotect-
ed bend to excessive bending stresses.
Computations showed that the 2l4-in.
elongation anticipated in the penstock
by the bulkhead load due to the test
pressure would be balanced by the con-
traction of the pipe due to Piosson’s
ratio stress and due to a temperature
drop in the steel of at least 10 deg. when
filling the pipe with water.

The pressure-test was performed on
April 9, 1943, with the reservoir water
surface at elev. 7,860. The penstock was
filled through the upstream manhole
with an 8-in. supply line connected to the
tunnel. A 14x4-in. triplex pump was con-
nected to the supply line and to the 3-in.
drain in the bottom of the penstock.
After filling, the manhole was closed
and the pump was cut in to produce the
required test pressure. The pump was
in the gate chamber and a calibrated
pressure gage was placed in its dis-
charge line. After reaching a mean pres-
sure of 275 p. s. i, a leak in the pump
packing prevented a further increase.
This test pressure, producing a hoop
stress of 18,700 p. s. i. in the 34-in. shell,
was maintained for 3 hrs., during which
all plates, welds, and connections of the
penstock were thoroughly inspected,
and, with the exception of some seeps

HINGED STEEL covers and light gage
liners are used on forged steel nozzles
to produce a watertight hole opening.
The manholes are 20 in. in diameter.

Cover-.

Gasker,,

V. €. Manhole

through a manhole, piezometer plug and
expansion joint, were found watertight.
After eliminating all leaks the penstock
was considered satisfactory. The temp-
erature of the water was 36 deg. and of
the pipe 48 deg., which caused a 12-deg.
drop with corresponding contraction in
the penstock as anticipated in the com-
putations mentioned above. After drain-
ing the penstock, the expansion joint
tie plates were removed by flame-cut-
ting, and the test heads were cut into
small pieces to pass through the 20-in.
manholes, then the welded areas were
ground smooth and painted.

Penstock No. 2 was pressure-tested
on May 2, 1943, by a similar arrange-
ment. A pressure of 300 p. s. i. was built
up in the pipe and maintained for three
hours. Only a small leak was found, in
a fillet weld of the expansion joint,
which was sealed up by welding after
the test. Before this penstock was tested
the concrete was placed in the common
bend anchor, except the downstream
end around bend No. 2. This left the
bend section open to view during the
test for the detection and repair of de-
fects. After the test the bend anchor
was completed and the test heads and
expansion joint tie plates removed.

Both penstocks were cleaned after the
test, and painted inside and out with
two coats of cold-applied, coal-tar paint
(CTP #3). A concrete deck slab was
placed over the lower ends of the pen-
stocks and the area between the tunnel
and powerhouse was backfilled with
earth. After the usual generator drying
out operations, performance tests
showed maximum efficiencies of 91.2 per
cent and 97.4 per cent for turbines and
generators, respectively. Unit No. 1 was
placed in commercial operation on May
18, and unit No. 2 on June 1, 1943.

Tests and inspections

The steel plates used in the fabrica-
tion of the pipes were subjected to
physical tests and chemical analyses
from each heat and certified copies of
the results were furnished to the Gov-
ernment, The steel was furnished by the
Carnegie Illinois Steel Corp. Typical
properties for the steel plates were as
follows’:

Carbon . .. 14 to .18%
Manganese . 40 to .50%
Phosphorus.. 015 to .018%
Sulpharr . . 030 to 0.40%
Tensile strength.... 55,000-60,000 p. s. i.
Yield point........... 35,000-37,000 p. s. i.
Elongation ......... 28 to 30%

All welding operators engaged in the
fabrication and installation of the pipe
were qualified in accordance with the
API-ASME Code. Control of produc-
tion welding in the shop was maintained
by the requirement of furnishing pro-
duction test plates for every 200 ft. of
welded joint, from which test specimens
were prepared and tested for physical
properties. All qualification and produec-
tion tests were required to meet the fol-
lowing minimum requirements for the
deposited weld metal:

Tensile strength................ 55,000 p. s. i.
Naeldpomrtes 2.0 N s 30,000 p. s.1i.
Elongation ...........cc.c......20%
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The tests included reduced section
tension specimens, for the Y¥-in. and
¥4-in. plates, requiring a minimum ten-
sile strength of 50,000 p. s. i, also free-

bend, reverse-bend, and nick-break
specimens, which were to meet the re-
quirements of the code.

All shop and field work and all tests
were subject to inspection by Govern-
ment inspectors, who also examined all
radiographs, to determine the accept-
ability of the weld or the repairs neces-
sary. Defective portions of the welds
were traced on strips of paper and trans-
ferred to the pipe seam. Records were

maintained by the inspector of all radio-
graphs and weld repairs. The principal
design and shop inspection work was
performed by V. F. Wetmore and W. H.
Strange, and the principal field inspec-
tion by H. L. P. Stewart.

Organization

The steel penstocks and outlet pipes
were designed under the supervision of
the author and the concrete work un-
der the supervision of S. E. Rockwell.
All mechanical design is under the gen-
eral supervision of W. C. Beatty, Me-

Value of Emulsified Asphalt
For Paving Use Is Protested

Dear Mr. Server:

The illustrations accompanying the
article “Emulsified Asphalt Pavement”
by Stanley M. Hands in the February,
1944, issue of Western Construction
News recalls to mind the original report
on this construction by Mr, L. H. Tay-
lor at the December, 1937, Asphalt Pav-
ing Conference. The construction repre-
sents a short stretch of park drive 1,800
ft. in length and 40 ft. in width, not in-
cluding concrete curbs and 8 ft. width
concrete gutters. It consisted of a 13-in.
emulsion stabilized base course spread
in layers 2 inches in thickness in strips
16 ft. wide and tamped by 16 ft. strike
off tamper operated by two men. After
24 hours, compaction was obtained with
a six ton three wheel roller and final
rolling accomplished with a 10 ton roller
after 3 to 7 days of drying. A week or
10 days would elapse between layers of
the stabilized base course. The work
was started late in 1936 and completed
in the summer of 1937.

As Mr. Taylor reported the construc-
tion in December, 1937, he could not
include a description of the failures
which occurred the following spring, re-
quiring patching and later resurfacing.

The failure of the stabilized base to
properly support the 3 inch penetration
macadam wearing surface under traffic
limited to 434 tons maximum, makes it
difficult to understand why Mr. Hands
selected this construction to illustrate
his article. The accompanying photo-
graphs taken in the spring of 1938 show
the load limit signs erected on each end
of this 1,800 ft. section and the type of
surface failure caused by lack of base
support,

Although Mr. Hands’ article does not
specifically claim that results are equal
or superior to the more standard types
of asphalt construction, this is implied
by certain statements. For example, it is
stated that “differences in the prepara-
tion for use (between emulsified asphalt
and other forms of asphalt) are more in
the nature of economics than in the re-
sulting quality of work.” This would
imply that emulsified asphalt construc-
tion is more economical than construc-
tion with other forms of asphalt such
as cuthacks and paving cement or the

The material in this article came
in the form of a letter to the edi-
tor, in reply to an article contrib-
uted by Stanley M. Hands on the
use of emulsified asphalt pavement
on the clayey soils of Oakland,
Calif. It is the desire of Western
Construction News to present both
sides of this matter, and an effort
will be made to secure additional
data from other cities, as suggest-
ed in Mr. Harsch’s letter.—Editor,

use of granular stabilized bases. No sup-
porting data was advanced to support
this contention.

Another statement which should be
mentioned and emphasized is “This wet
fine material added a week to the drying
back and necessitated the use of thin
compression courses for stable compac-
tion.” An analysis of the time required
for the construction of emulsion stabi-
lized bases of adequate thickness to sup-
port modern traffic, when it becomes
necessary to place the stabilized mixture
in two inch layers to allow for drying,
will quickly demonstrate the practical

chanical Engineér; and L. N, McClellan,
Chief Electrical and Mechanical Engi-
neer. All engineering designs are under
the general direction of J. L. Savage,
Chief Designing Engineer. The field
work was started under the supervision
of Construction Engineer S. F. Cre-
celius and completed under Construc-
tion Engineer R. B. Ward. All engineer-
ing and construction work is under the
general direction of S. O. Harper, Chief
Engineer. All activities of the Bureau
are under the general charge of the
Commissioner of Reclamation, Harry
W. Bashore.

and economic limitations of this type of
construction.

The article in two places refers to “in-
vestigations instigated by the Public
Roads Administration suggesting a field
in which such a product (emulsified as-
phalt) could be used” and “in regard to
the entire situation the Public Roads
Administration reports two important
facts:

“l. Crushed rock or gravel containing
clay binder and moisture enough to ob-
tain maximum compaction will when
consolidated and dry support very heavy
traffic loads.

“2. Clay binders become lubricants
when wet. The soil in Qakland is such
and has brought the problems related
thereto.”

This mention of the Public Roads Ad-
ministration gives an authenticity to the
article which is not warranted by the
facts. In the above, there is no question
that crushed rock or gravel containing
clay binder and moisture enough to ob-
tain maximum compaction will, when
consolidated and dry, support very
heavy traffic loads. A similar statement
can be made for crushed rock and gravel
containing no clay binder plus the addi-
tional claim that it will support very
heavy traffic loads both dry and wet. An
obvious conclusion would, therefore, be
to restrict the amount of clay present
in the aggregate. This is confirmed by
the last sentence in the article which
states “It is possible to get very good

LOAD LIMIT SIGNS on the 1,800-f1. section of Lakeshore Drive paved with emul-

sion, No similar posting is necessary on asphaltic concrete at either end of the section,
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FAILURES of emulsified asphalt pavement on Lakeshore Drive in Oakland, Cali-
fornia. The section at the left was on the inside of a curve, and was apparently caused
by water which had penetrated the porous emulsion surface and been trapped on the
stabilized base by the concrete gutter. The disintegrated section at the right occurred
near the centerline, probably caused by insufficient resiliency for heavy traffic.
It is claimed that many of these failures occurred within a year of the time the pave-
ment was laid, and finally necessitated patching and eventual resurfacing.

“"Builders

BUILDERS OF THE WEST
has officially been launched as a war
and postwar agency of the western con-
struction industry. Rex L. Nicholson,
formerly Western Regional Director for
the Federal Works Agency and con-
tributor to Western Construction News
on the subject of postwar planning, has
resigned that post and on April 1 be-
came Managing Director of Builders of
the West. -

The enterprise has been in the forma-
tive process since March, 1943, and has
now entered a period of intense activity,
according to the announcement of B.
F. Modglin, President. At the present
time the San Diego, Central California,
Northern California, Arizona, and
Mountain Pacific (Seattle) Chapters of
A. G. C. have endorsed the movement
and it is anticipated that it will spread
to the other areas of the West.

Primary objectives have been defined
by the Directors as coordination of the
industry’s present large-scale war con-
struction operations, the creation of a
gigantic reservoir of postwar jobs for
returning service men and discharged
defense workers, and the promotion of
western industrialization through the
recovery of western resources. It is plan-
ned to open regional and field offices in
cities throughout the West, also to
maintain close liaison with the national
legislative scene in Washington.

Proud of construction’s record of per-
forming the impossible since Pearl Har-
bor, the new organization states as its
first postwar objective the creation of a
very large reservoir of employment, not
relief, to absorb returning service men,
released war workers, and the desirable
majority of the thousands who have
come West since 1941. The program is
stated as follows:

1. Gather all available information in
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of West"

Contracters postwar planning
organization officially started
on career by engagement of
Rex L. Nicholson as Managing
Director—Goal is an effective
program of planning to meet
anficipated victory depres-
sion, on an all-West basis

one centralized and capable organiza-
tion covering war construction and all
postwar construction plans formulated

REX L. NICHOLSON, formerly western
regional director of Federal Works
Agency, now manager of “Builders of
the West.”” He has been a construction
manager, structural engineer, and gov-
ernment official, knows public rela-
tions.

W

pavement from local materials but not
with water and clay.”

It is appreciated that f1(!01.1 or your staff
cannot personally check the facts upon
which all of the many articles submitted
to you for publication are based. Being
a resident of the East Bay and familiar
with the condition of Oakland’s streets,
I think you will agree that they are not
of a standard of excellence which would
recommend them as a pattern for other
cities. Considering the cheapness and
availability of asphalt supplies to the
City of Oakland, the resurfacing and
maintenance work does not compare
favorably with the work of Seattle, Ta-
coma or Portland, where asphalt costs
are almost double.

Articles describing this latter work
might prove quite illuminating and help-
ful to “open-minded” engineers of cities
and towns faced with resurfacing prob-
lems, both immediate and postwar.

Very truly yours,
RAYMOND HARSCH.

Launched

or proposed up to date ; including factual
studies and surveys of various phases of
the present war economy, population
changes, industrial developments, con-
version problems, and needed public
works.

2. Disseminate, accurately and fully,
postwar construction information to the
public at large.

3. Establish a headquarters office, and
field offices as needed, adequately staffed
to carry forward the program in each
region of each of the 11 Western States.

4. Assist, consult and advise private
and public agencies to facilitate the com-
pletion of engineering studies and plans
through to the blueprint stage, and to
aid in securing rights-of-way and other
properties requisite to the prompt start
of construction.

5. Develop means of financing projects
of every meritorious kind and nature,
both public and private.

6. Perpetuate the private enterprise
system and its attendant opportunities
for the American worker, as opposed to
work relief.

7. Cooperate with and aid all groups
concerned with the problems of indus-
try, and employment following the close
of the war, including Federal depart-
ments, and such groups as the Western
Conference of Governors, various State
Commissions on Interstate Cooperation,
and similar bodies.

Officers of Builders of the West are:
President, B. F. Modglin, San Fran-
cisco; Vice-President, James Roberts,
San Francisco; Vice-President, M. H.
Golden, San Diego; Secretary, E. S.
McKittrick, Los Angeles; Treasurer,
Wm. C. Tait, San Francisco.

The Executive Committee is com-
posed of Modglin, Roberts, Golden and
Arthur Atherton, Seattle; A. Teichert,
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Jr., Sacramento; A. S. Vinnell, Los An-
geles; and Charles L. Harney, San
Francisco.

Editorial Comment

Western Construction News is happy
to see that the Builders of the West pro-
gram is at last actively under way. Regu-
lar readers will recall the editorial in the
January issue criticizing the contractors
for their delay in launching the new or-
ganization and certain deficiencies which
seemed inherent in the program.

Inasmuch as the essentials of the pro-
gram as outlined in President Modglin’s
announcement now coincide very close-

Oregon ASCE Plans Postwar Planning

ly with the proposals of the January
editorial, and since it is apparent
through the engagement of a compe-
tent and non-political managing direc-
tor that constructive action is about to
begin and that such action is to be on
an all-western basis, this publication
actively supports the movement.
Because of our deep interest in the
future of the construction industry, our
desire to promote the growth of the
western empire and our concern for the
welfare of Americans returning from
military service, the Editors will watch
the development and activities of Build-
ers of the West very critically. So long

Confronted with the regrettable fact that many
communities are not ready to meet postwar
emergencies, and do not know procedures to
follow in getting ready, Oregon Section, A. S.
C. E. and Oregon Technical Council have prepared
a guide to be followed in pre-emergency planning

DURING THE LAST several
months Western Construction News has
attempted to make a tabulation of
projects planned for post-war construc-
tion by localities and agencies of the
western United States. The result has
been disheartening. Many communities
have no plans at all, and many others
have only voluminous and nebulous lists
of desirable projects, and have devoted
no effective thought to planning, financ-
ing or right-of-way.

Organized activities looking to a com-
plete preparation of workable plans are
starting now in a number of directions.
Most promising is “Builders of the West,
Inc.,” sponsored by Associated General
Contractors. As noted in recent issues of
Western Construction News, however,
this well - conceived program has been
slow to start, and after more than a year
of effort and fund-raising, has just
emerged from the organizational stage,
and has not yet produced any effective
work on the problem for which it is set
up.

Meanwhile, the Oregon Chapter of
American Society of Civil Engineers,
deeply concerned about this lack of de-
tailed planning, established a committee
to outline the proper method of pro-
cedure for such work, with Col. Ralph
Tudor, U. S. District Engineer at Port-
land, as chairman. The committee’s re-
port was turned over to the Oregon
Technical Council, which is distributing
it to cities and other agencies, as a guide
to the post-war planning work.

Believing the report to be the most
adequate and clear-sighted plan for plan-
ning yet produced, ¥ estern Construction
News has asked permission of the Ore-
gon section to reproduce it in full as an
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aid to planning bodies in other parts of
the West. It follows:

THE NEED for providing employment
for soldiers returned to civil life and for
civilians now occupied in war produc-
tion industries is generally apparent to
everyone. Just when that need will arise
is not yet evident. It may not be un-
til Germany, Japan and their satellites
have surrendered and the shooting war
throughout the world is concluded. On
the other hand, it is possible that long
before such a time, our industrial pro-
duction for war will be reduced to the
point where some employment must be
provided for many of those who are thus
released.

It would appear that a realistic pro-
gram of needed public works should be
set up as soon as possible by communi-
ties, states, and the Federal Government.
This program should be designed to pro-
vide employment as the need arises and
to continue on an accelerated basis until
private industry can return to normal
production and employment.

There is presented herein a plan of
procedure which is suggested for any
community desiring to set up such a
public works program. This plan is
feasible and can be varied to suit cir-
cumstances. While it is stated in terms
applicable to a city or similar commu-
nity, it would also apply, with but minor
modifications, for larger or smaller
bodies. The plan is first stated in brief
outline form. There then follows an
amplified discussion of each step.

PLAN OF PROCEDURE

1. Organize a small but effective com-
mittee of interested and qualified per-
sons.

NEews

as the organization is dedicated to un-
selfish promotion of needed and worth-
while construction projects, and so long
as sectional jealousies or disunity are
not permitted, the editorial support of
the magazine will be whole-hearted.
Should these unhappy conditions arise,
however, they will immediately be
called to the attention of our readers
and the directorate of the organization
for appropriate action.

Believing thoroughly in the ideals of
Builders of the West, and trusting the
sincerity of its organizers and manager,
Western Construction News wishes the
new organization well.

2. List all projects that have been sug-
gested or can be thought of.

3. Critically examine the foregoing
list and eliminate the following:

a. Projects that should properly be
sponsored by some other agency.

b. Projects that are not actually
needed.

c. Projects that are obviously beyond
the means of the community.

d. Projects that are for work relief
only.

e. Projects that are highly controver-
sial and are likely to be delayed.

4. Roughly estimate the total cost of
each project and the cost of preparing
necessary plans and specifications.

5. Determine the method of financing
each project.

6. Determine the legal steps neces-
sary to permit accomplishment of each
project.

7. Review the list of projects and
eliminate any remaining that now ap-
pear impossible or unlikely of accom-
plishment.

8. List the remaining projects in the
order that they should be undertaken.

9. Provide money to make any neces-
sary engineering investigations and pre-
pare plans and specifications for those
projects where this is necessary. Have
this work done.

10. Review and revise the cost esti-
mates for each project in the light of
more detailed information and engineer-
ing analysis.

11. Accomplish necessary legal steps to
clear projects.

12. Complete financing.

13. Obtain right-of-way where this is
necessary.

14. Build in an orderly way and in ac-
cordance with good engineering prac-
tices.

DISCUSSION

There follows a discussion of each of
the fourteen points above outlined.

1. Committee Organization: This com-
mittee should be small but representa-
tive and composed of individuals unsel-
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fishly interested in the community. They
should be willing to undertake the ardu-
ous and thankless task involved. There
should preferably be an engineer and an
attorney included.

2. List of Projects: This initial list
should include everything that can be
suggested and which might be under-
taken within the geographical limits of
the community. Organizations and in-
dividuals should be encouraged to sub-
mit suggestions. The elimination of the
absurd and inappropriate follows.

3. Elimination :

a. Many good projects will undoubt-
edly be suggested that should be accom-
plished by some other agency. For ex-
ample, a new highway bridge might not
be appropriate for a city but would be
a proper job for the state. These should
be eliminated.

b. No project should be included that
is not actually needed either immedi-
ately or at some time in the future by the
community. Triumphant arches, over-
size stadiums and the like should be se-
riously questioned.

¢. The community should not under-
take anything that 1s beyond its means.
For example, a small community should
seriously consider the obligations in-
volved in the maintenance and opera-
tion of a large and expensive airport
before they obligate themselves to spon-
sor such a project.

d. The entire purpose of a large, well-
thought-out post-war program is to
avoid purposeless work for relief only.

e. Some projects that are otherwise
entirely sound should be eliminated from
this program if through misfortune, or
otherwise, they have, or are likely to
become, very controversial in the com-
munity. If they remain, they may
threaten the entire program.

4. Rough Cost Estimates: It is essen-
tial at this stage to make a rough cost
estimate of each project. Without this,
neither the individual projects nor the
program as a whole can be adjusted to
meet the capabilities of the community.
It is also essential to determine the cost
for preparing the necessary plans and
specifications and other things that must
be accomplished before the project can
be put under way. The engineering mem-
ber of the committee will be in a posi-
tion to assist in this matter.

5. Financing: There are several ways
of financing projects and it is not at all
unlikely that a combination of methods
may be adopted for a single project. The
following should be considered:

a. Taxation: Any project such as
street repairs, utility repairs, and the
like, may be directly financed from cur-
rent taxes. In some instances, with
proper forethought, taxes may be col-
lected over a period to provide a block
of money to finance new construction.
A sewage plant or water treatment plant
might be such an example.

b. Bond Issues: Within certain re-
strictions, communities are generally in
a position to issue bonds for sale either
to the public or to some such agency as
the Reconstruction Finance Corpora-
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tion. These bonds may either be se-
cured by taxation or by revenues from
the project being financed.

c. Public Grants: There is a general
feeling that the Federal Government
may be in a position to grant money to
communities for certain types of post-
war projects. It is impossible, at this
time, to foresee what types of projects
and under what circumstances this may
be applied. Communities should not put
their entire faith on such a possibility.
On the other hand, they should be in a
position to take advantage of this offer
if and when it is made. It will be neces-
sary to watch developments closely. If
public grants are not available, the com-
munity should go just as far on its own
account in development as its resources
will permit.

6. Legal Steps: Each project will pre-
sent legal problems. In some instances
it may be necessary to hold elections to
authorize bond issues, to adjust the tax
rate, or clarify other matters which will
permit the community to undertake the
project under consideration. The legal
member of the committee should be
helpful in these matters.

7. Review of Projects: At this stage
additional information is available which
will permit a further review and pos-
sible elimination of some projects be-
fore money is uselessly spent upon them.
Financial or legal difficulties may be so
great that one or more projects should
he separated from the program.

8. Priority of Projects: In establish-
ing the order in which the various
projects should be undertaken, there are
two principles that should be borne in
mind. They are:

a. Early in the program there should
appear several of those projects which
can be undertaken quickly and which
will provide employment for an appre-
ciable number of individuals with the
least possible delay. These will generally
be projects involving the least engineer-
ing and probably of maintenance or re-
pair nature,

b. Projects should be programmed
wherever consistent with subparagraph
(a) above, so that those things needed
first by the community will be provided
in that order.

9. Engineering: On those projects re-

quiring engineering investigation, and .

the preparation of plans and specifica-
tions, such work should be accomplished
as early as possible. It should precede
the actual need for providing employ-
ment in the community. To this end,
some funds should be made available
and the engineering accomplished. An
estimate of the cost of engineering could
probably be obtained from the engineer-
ing member of the board.

10. Cost Estimates: During prepara-
tion of engineering plans and specifica-
tions it will be possible to prepare a more
exact estimate of cost for each of the
projects. This should be done as early as
possible.

11. Legal Clearance: While the engi-
neering is proceeding, and for the same
reasons, all legal hazards should be

eliminated. In many instances it will he
advisable and even necessary to accom-
plish this legal clearance prior to any
engineering.

12. Financing: The financing should
now be completed so that money is in
hand for the work. The procedure that
this will follow is governed by the source
from which the money comes.

13. Right-of-way: Obtaining right-of-
way very frequently delays a project.
Because of this, right-of-way should he
obtained early. This phase is, of course,
not a part of the employment relief
program.

14. Construction: When the forego-
ing program has accomplished its pur-
pose, a list of projects will be ready to
be put under construction when the
need arises. There should, therefore, be
no excuse for anything other than
orderly procedure. Except for that work
which is of a maintenance nature, it
is recommended that work be accom-
plished by contract and that awards he
based upon competitive bids. Unjustified,

restricted contract clauses should be

avoided, and in general, the spirit of
American competitive enterprises should
be encouraged.

British Columbia Cannot
Keep Up Alaska Highway

THE MINISTER of Public Works of
British Columbia has informed the Ca-
nadian Government that the province
refuses to bear the cost of upkeep on
the 600 mi. of the Alaska Highway
which passes through its territory. He
estimates that the annual maintenance
cost would be between $4,000,000 and
$5,000,000 and he states that the high-
way would not return equivalent value
to the province. Title to the highway,
which was built by the U. S. Govern-
ment as a military road, will revert to
Canada six months after cessation of
the war. One member of the Provincial
Cabinet is reported to have said that if
the highway is maintained it will be by
American funds.

Qil Line to Puget Sound
Planned by New Company

A FIRM has been incorporated in Bill-
ings, Mont., to construct a pipeline from
Thermopolis, Wyo., to Puget Sound.
Members of the new organization are:
Lt. Gov. Ernest T. Eaton of Montana,
E. A. Beeler, L. R. Hines, Ernest E.
Murray and P. J. McKay, all residents
of Billings. The line will run from Ther-
mopolis through the Elk Basin oil fields
near Frannie to Harlowton, Mont. A
secondary line from Great Falls, Mont.,
will pass through Lewistown and con-
nect with the main line at Harlowton,
from which point the combined line
would run to Seattle.

The company is incorporated for $1,-
000,000 and in the articles of incorpora-
tion it is stated that the line will be
used to conduct salt, sulphur, oil, gas
and other minerals.
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Colorado Plans for Post-War

POST-WAR PLANNING in
Colorado includes numerous highways,
flood control, irrigation and power
dams, sewers, bridges and municipal im-
provements.

Public Roads program

An extensive highway system is
planned by the Public Roads Adminis-
tration. Work is now under way on the
actual preparation of plans and specifi-
cations for the following projects: com-
pletion of Loveland pass tunnel and
bridges, length 3.2 mi.; a 4-lane limited
access highway east of Colorado
Springs, length 26 mi.; an alternate
route with limited access through Rifle,
length 3 mi.; five bridges and enlarge-
ment of 3 tunnels in Clear Creek can-
yon between Golden and Forks Creek,
length 12 mi.; an alternate north-south
route, with one bridge and elimination
of two railroad grade separations at
Aquilar, length, 11.5 mi.; north-south
limited access highway through Pueblo,
with bridges and grade separations,
length 7.5 mi.; a new north-south high-
way east of Greenhorn, length 7 mi.; a
freeway north from 38th and Fox Sts.,
Denver, length 6.2 mi.; reconstruction
of Buchtel Blvd. in Denver and south-
erly, length 18 mi.; relocation of U. S.
285 from Denver city limits to east of
Morrison, length 4.8 mi.; a limited ac-
cess highway through Trinidad, includ-
ing a 2,000-ft. viaduct, length 1 mi.; de-
velopment of east entrance to Fort Col-
lins, including a grade separation, length
2 mi.; an alternate route limited access
highway through Palisade, length 1 mi.;
relocation of U. S. 85 through Greeley,
length 3.2 mi.

City of Colorado Springs

The city of Colorado Springs is plan-
ning post-war improvements valued at
$1,082,200. These include: the Temple-
ton Gap flood prevention project, esti-
mated to cost $749,500, of which the
United States government is to pay
$505,500; storm sewers, estimated to
cost $286,000, for which plans are 50 per
cent completed; and three small steel
bridges, estimated to cost $46,700, for
which enly preliminary surveys have
been made.

Federal Works Agency

War public works projects authorized
for construction in Colorado have a total
value of $1,327,628, of which sponsors
will contribute $506,351, and the balance
will be financed by Federal grant. The
largest item included is a sewage dispo-
sal plant at Lakewood to cost $496,750.
Other large projects are: a school at
Denver, costing $248,583; a sewage dis-
posal plant at Denver, costing $256,157;
and a school addition at Fort Logan,
costing $62,793.

Colorado Water Conservation Board

A program roughly estimated to cost
$300,000,000 is proposed by the Colorado
Water Conservation Board, to include
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After victory program for Colo-
rado includes extensive high-
way and water conservation
development — Colorado-Big
Thompsen, Mancos, and John
Martin projects proceeding
now, but will also extend into
post-war

irrigation, flood control and power proj-
ects. This list includes some projects
now authorized, but curtailed or stopped
because of the war, and others which
have been reported upon but not yet
authorized.

The largest of the authorized projects
is the Colorado-Big Thompson develop-
ment calling for diversion of 320,000 ac.
ft. of water from the headwaters of the
Colorado river to the east slope of the
Rockies. The total estimated cost is $54,-

000,000, of which about one-third has

been expended.
Construction is also proceeding on

Location,
Name Near Stream
Blue River Denver Colorado and
South South Platte
Platte Rivers
Collbran Collbran Plateau Creek
Florida Durango Florida River
Hunter Rifle Buzzard Creek
Mesa
La Plata La Plata, La Plata River
Colorado
Minnesota  Paonia Beaver Creek
Div.
Montrose Montrose Uncompahgre
Power River
Pine River Bayfield Pine River
Silt Rifle Rifle
Trinidad Trinidad Purgatoire
West Rifle West Divide
Divide
Dolores Dolores Dolores River
Gunnison-  Pueblo Gunnison-
Arkansas Arkansas
NEews

the Mancos project, costing $1,500,000.
The John Martin dam (formerly known
as Caddoa dam), a $14,500,000 flood con-
trol and irrigation project, is 90 per cent
completed, the remainder to be done as
a post-war project. The Paonia project
on the Gunnison river has been autho-
rized. This includes an earthfill dam and
canal extensions. The estimated cost 1s
$1,500,000. The San Luis Valley project
in the Rio Grande basin will provide
flood control and furnish supplemental
water to 400,000 ac. of irrigated land,
which includes the Wagon Wheel Gap
concrete dam on the Rio Grande and
one or two earth dams on the Conejos
river, as well as a diversion canal. Total
estimated cost is $17,000,000.

The Cherry Creek flood control proj-
ect to protect the city of Denver will
cost $10,500,000, and involves construc-
tion of an earthfill dam and reconstruc-
tion of Castlewood reservoir.

Additional projects under investiga-
tion, or already reported but not au-
thorized, are summarized below:

Acreage
Served
400,000

Work Involved

Reservoir system in Blue water-
shed, tunnel through continen-
tal divide, conduits and power
plants on eastern slope and
regulatory reservoirs on South
Platte tributaries.

Earthfll dam at Vega site and
main canal along mesa south of
Collbran.

Earthfill dam and some canal
extension.

Earthfill dams and ‘canal to
carry water from Buzzard Creek
to Mam Creek.

Earthfill dam and inlet and out-
let canals.

21,000

20,000

21,000

24,000

Earth dam to supplcxpcnt sup-
ply for existing irrigation.

Three power plants and con-
duits and earth dam for power
and flood control.

Canals to permit full use of
Pine River storage.

Earth dam on Rifle Creek and
repair of existing canal.

Earth dam will also provide
flood control.

Earth dam and canal system to
supplement supply for existing
irrigation.

Earthfill dam below McPhee
on Dolores River, Canyon con-
duit and canal system to de-
velop new lands in Dove Creek
area.

500,000 Dams in Gunnison watershed,
tunnel through continental di-
vide to Salida, power plants on
eastern slope between Salida
and Canyon City. Regulating

storage near Canyon City.
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Economies in Welded Bridges

[

-
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OBLIQUE VIEW of “Structure B" discussed below. It s 260 ft. long and 30 ft. 4 in. in width. Span lengths are
58 ft. It contains 410 cu. yd. of concrete, 60 tons of steel.

MODERN BRIDGE design
demands strict adherence on the part of
the designer to the economical use of
materials, in order that increased de-
mand for new highways and wider high-
ways by the users of these facilities may
be handled within the limits of the high-
way gasoline tax funds available for
such purposes, As bridges are a neces-
sary part of any highway building pro-
gram, it is necessary to make the avail-
able bridge construction funds stretch
over as many projects as possible.

Present war production demand for
bridge building materials makes it even
more necessary that structures be de-
signed to meet the essential load-carry-
ing requirements with the most effective
use of materials.

The majority of bridges are in the
short span range between 20 and 100 ft.
and, individually, attract little attention
from engineers at large. On occasion, it
is necessary to construct a bridge of
major proportions across an important
waterway. Considerable attention is fo-
cused upon these structures because of
their size; yet in terms of financial ex-
penditures per year, the small bridge of
short-span length deserves real atten-
tion, because, in the two-year period
covering 1940 and 1941, approximately
30 million dollars was spent in the
United States by various agencies on
bridges with spans of 40 to 80 ft. Very
few individual bridge projects exceed
this expenditure but require consider-
ably more than two years to construct.

A 19 per cent reduction in expendi-
ture for bridges in the 40 to 80-ft. span
range is worth approximately $2,800,000
annually. It can be shown that an all-
welded composite steel heam and con-
crete slab bridge of 60-{+ ~vpan will save
19 per cent of the cost oi (he ordinary
type of steel beam and concrete slab
bridge, which does not utilize the con-
crete slab to resist stress.
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Composite design of short span bridges, which fea-

ture steel beams and concrete slabs used to resist

stress, are found 19 per cent more economical than

structures in which the slab is not a structural

member. Welded shear keys, pier assemblies and
cross diaphragms aid economy

By GLENN L. ENKE
Assistant Chief Engineer
Utch—Pomeroy—Morrison
Provo, Utah

Specific examples

Two all-welded highway bridges,
featuring use of the concrete roadway
slab as an integral part of the steel
girder section were designed by the
writer and constructed by the Califor-
nia Division of Highways during the
two-year period, 1940 to 1942. These
bridges, referred to hereinafter as Struc-
ture “A” and Structure “B,” were de-
signed and constructed to conform to
American Welding Society specifica-
tions which, however, were not at that
time and are not now recognized by
the American Association of State High-
way Officials for main stress carrying
members.

The A. A. S. H. O. viewpoint on weld-
ing is stated in their 1941 Specifications
as follows:

“Welding is not permissible in main
members or their connections where the
failure of the weld would endanger the
stability of the structure.”

As the two bridges mentioned did not
lie on Federal Aid Highway routes, it
was possible to construct them without
adherence to the welding restrictions set
forth in the A. A. S, H. O. Specifications.

By coincidence, Structure “A” was ad-
jacent to, but on a different highway

route, than another bridge to be re-
ferred to as Structure “C.” Both bridges
cross the same river, are within 2 mi. of
each other, and were advertised for bids
within a three-months period. Structure
“C” is on a Federal Aid Highway route,
and did not employ welding for main
members.

The concrete slab on Structure “C”
was not allowed for composite action
to resist dead load, as welded shear keys
were used. The Bureau did, however,
permit its consideration for live load
only in view of the relative improbabil-
ity of maximum live loads ever being
on the structure.

It is therefore possible to show com-
parative costs of the all-welded de-
sign with full composite action of con-
crete slab versus a similar riveted de-
sign, with a limited amount of welding
on secondary members, and relatively
little use of the slab in composite action.

Composite girders

Welding offers large economies in the
design of composite steel beam and con-
crete slab bridges, in which the concrete
slab is used as the top flange of a “tee”
girder section.

Very few composite steel and concrete
bridges have been built, because, among
other reasons, the expense of an ade-
quate riveted shear connection between
slab and girder is prohibitive. The writer
has developed satisfactory construction
details for this type of bridge, using
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an all-welded design in steel with butt
welded field splices in heavy rolled beams
and welded shear keys. The two struc-
tures of this type discussed here are be-
lieved to be the first of their particular
kind.

Rolled steel beam and riveted steel
plate girder spans represent one of the
earliest modern types of bridges. Scien-
tific development of design and con-
struction of reinforced concrete to its
present high standard of quality has led
to the use of a concrete deck slab sup-
ported upon longitudinal steel beams or
girders. This highway bridge type is
the most successful ever developed, as
“time” deflection of the concrete slab
due to plastic flow produces transverse
deformation only and does not affect the
surface riding qualities of the bridge.

Very few bridges of this type, how-
ever, have used the concrete slab as a
top flange. This has been due primarily
to the expense of developing a good
riveted shear key to resist the hori-
zontal shearing stresses created between
the top girder flange and the concrete
slab that occur whenever the girder sec-
tion receives load and is deformed by
the resulting bending moment. To ig-
nore this stress is to assume that the
slab will slip along the top flange of the
steel beam. Actual results show an un-
determined amount of friction. Because
it is undetermined, two bad effects re-
sult:

1. The ability of the slab to resist
stress is neglected, resulting in the use
of an excessive amount of steel in the
girder,

2. Dead load deflections cannot be ac-
curately determined, frequently result-
ing in undesirable riding qualities of the
finished deck.

When an estimated (rather, an as-
sumed) deflection fails to materialize, or
is excessive, a positive shear connection
permits an accurate determination of de-
flection of the composite section, sub-
ject only to the usual variation in modu-
lus of elasticity of the concrete. Welding
is ideal to overcome this condition as it
permits practically any type of key to be

OUTSIDE GIRDER in Structure A, showing a completed field splice. The girder is a

3-in. I-section, and the spans are 61 ft. long. Temporary timber

staging is employed

during field welding of the splice and during the pouring of the concrete slab.

connected to the flange, using fillet welds
of proper length and size to develop the
horizontal shearing stresses.

Shear keys

A riveted shear key on a rolled beam
requires the drilling of holes in an other-
wise blank top flange. An angle shear
key is probably the only satisfactory type
using rivets, but it requires a horizontal
leg of sufficient length to accommodate
a line of rivets. The vertical angle leg,
however, is the only useful part of the
key, the vertical area in contact with the
concrete times tlie permissible unit bear-
ing stress against concrete in a confined
area determining its value. As this verti-
cal leg is subjected to heavy bending
stress a fairly thick leg is necessary to
permit any reasonable height of angle.
As the horizontal leg must be equally
thick and of sufficient width to accom-
modate rivets, 50 per cent or more of
the angle weight is wasted in engag-
ing rivets rather than resisting bearing
shear.

STEEL AND FORM arrangement for deck on Structure B. Shear keys are welded on
top flange of girders. Also visible are cross diaphragm members with gusset plates
welded between the beam flange and the girder web. The beams are 14-in. I-sections.
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Zee shapes have been used for this
purpose but are difficult to obtain due
to infrequent rolling schedules and re-
quire even more metal. They do serve
to lock the slab down to the beam, which,
however, is an advantage more apparent
than real, because bending stresses in a
beam do not cause vertical separation of
beam elements.

A welded shear key comparable to a
riveted angle is a single bar of propor-
tionate height and thickness welded to
the flange. No metal is wasted; all of
the key is used to resist bearing. A
welded key therefore weighs 50 per cent
or less than a riveted key of equal shear
value.

From a practical standpoint further
economies appear. Rivets in an angle
must be arranged symmetrically in pairs
to secure equal loading. This means that
the shear key value changes bv incre-
ments of 12,000 or 16,000 1b. (for 34 or
7 in. rivets). Welded shear keys may
be proportioned to any shear kev value,
using a size and length of fillet weld to
meet exact requirements.

Considerable waste is therefore present
in the riveted arrangement, as it is un-
usual for equal strengths to result in
both rivets and angles; further, angle
widths in the desired range vary by %2-
in. units, whereas flat bars for welding
may be obtained from stock in 14-in.
increments. Extreme flexibility in de-
sign is therefore obtainable with the
welded key in addition to the: initial
weight saving.

Girder splices

A butt welded field girder splice is
used with the following essential char-
acteristics: (2) A nominal 2-in. field
clearance between ends of girders is pro-
vided for erection purposes.

(b) Ends of beams are square cut
(either hot sheared at the mill or flame
cut in the fabricating shop).

(¢) Flanges and webs are scarfed for
welding. Flanges are scarfed from the
top only with single Vee to permit down
hand welding. Webs are scarfed from
both sides for a double Vee weld.
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CONSECUTIVE STEPS in field welding of main girders. The opening is about two
inches wide; both flanges and web are scarfed, flanges on top only, web on both
sides; a filler bar is cut to fit and tack welded in place: finally the weld is completed.

(d) Filler bars of proper width are
inserted into the opening, and field
welded to each end of each girder.

Allowable stresses on this type of
joint are 85 per cent of the full section
in conformance with American Welding
Society specifications because of the
single Vee flange weld. This is ample,
however, as the splice is always located
near the quarter point in the span where
maximum positive or negative moments
for dead plus live load rarely exceed
40 per cent of the beam strength. The
advantage of down hand welding is
considerable, as overhead welding from
staging hung on the beam is difficult
and expensive. A final overhead pass is
necessary on the flanges after cleaning
out the root of the first dewn hand
pass. :

The nominal 2-in. field clearance re-
quires filler bars 134 in. wide and of
thicknesses equal to beam flange and
web for proper butt welding of the
splice. As the nominal 2-in. clearance
may vary considerably, due to mill cut-
ting tolerances if hot sheared, and
temperature at time of erection, stock
lengths of bars in widths varying by 14
in. are made available to the job, thus
insuring a field welding clearance on
each side of the filler bars of not greater
than 14 in. These bars are readily flame
cut to length in the field. In the event
a tapered filler bar becomes necessary
due to vertical curve, camber or inac-
curate beam cutting, a suitable bar can
be flame cut to proper shape at the job
with little trouble.

For greatest economy composite beam
and girder spans should be supported at
their third points with temporary bents
until the slab has been poured, as it per-
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mits the composite section to resist full
dead load, as well as live load. It also
furnishes false work for steel erection
which affords opportunity to jack the
beam into exact position at the splice
and requires a bar minimum of splicing
material for fitting up purposes.

In the two completed structures de-
scribed herein, two small splice plates
fastened on one side of the web, with 2
bolts in each plate were sufficient to
rigidly ‘hold the splice in position for
field welding. These were removed as
soon as tack welding of the filler bars
was completed.

Temperature and shrinkage stresses
in the splice during the welding process
were largely eliminated by providing for
a temporary sliding connection on each
pier. This also assured an accurate con-
trol of temperature stresses in the fin-
ished structure. Girders were welded
down to the piers, only after all splices
were welded, concrete deck poured, and
at an average air temperature for the
region.

Pier bearings

The pier bearing is a compact welded
plate assembly using a 2%4 in. rocker bar
resting upon a base plate. The edges of
the rocker are chamfered to prevent ex-
cessive edge stresses when heam rota-
tion occurs due to deflection. This con-
struction is much less costlv than ma-
chining the rocker bar to a large radius
and serves the same purpose in a prac-
tical way, as the singular deflections at
this joint, due to live load and tempera-
ture, are extremely small. Small keeper
bars prevent lateral and longitudinal
slippage and effectively transmit tem-
perature and earthquake stresses to the

pier, yet do not interfere with the hing-
ing action of the joint for rotation.

The pier assembly is field welded to a
small beam set flush into the top of the
concrete pier. This beam contains less
steel, is more rigid than a base plate, re-
quires no anchor bolts, and is therefore
less costly, and more satisfactory.

The absence of anchor bolts in the
welded assembly is particularly helpful
during construction, as a slight mis-
alignment in any direction is of no con-
sequence. The bearing beams must be
held to proper grade, which, however,
is not difficult, as the beams bolt through
the top flange to cross struts directly to
the pier forms.

A similar bearing assembly design
in riveting would involve expensive
countersinking of rivets and in gen-
eral produce a weak joint. For this
reason, other types of bearings such as
a steel pin between two steel castings,
have been more satisfactory than a
riveted bearing. The total cost of this
welded bearing plate assembly is ap-
proximately 20 per cent of a steel as-
sembly, and is distinctly more compact.

Cross diaphragms

Intermediate cross diaphragms be-
tween longitudinal girders in a bridge
serve two purposes:

(1) Distribution of live loads between
girders when live load is applied eccen-
trically to the bridge in the central por-
tion of the span. This eccentricity re-
sults in unequal girder deflections, and
creates severe shearing and bending
stresses in the intermediate diaphragms.

(2) Provide rigid edge support to the
roadway slab at slab expansion joints.
A rigid diaphragm is very important at
these locations, as the passage of live
load across an open slab joint causes
high impact and a rough riding surface
unless both edges of the slab are at the
same elevation and rigidly supported.

The all-welded diaphragm used in this
design is shop fabricated from a 14-in..
30-1b. I-beam and two gusset plates, one
at each end, butt welded against the
beam flange parallel to the beam web.

The intermediate diaphragms are
erected with the 14-in. beam sup-
ported upon the bottom flange of the
girders with gusset plates lap welded
against stiffener plates on the girder
webs. The roadway slab does not rest
upon these diaphragms, as it is impor-
tant that transverse slab supports be
eliminated as far as possible in the in-
terests of a good riding surface, for
reasons described earlier. End dia-
phragms at expansion hinges are identi-
cal to the intermediate diaphragms, but
lap under the girder top flanges, with
gusset plates underneath.

The diaphragm design described here-
in has proven very satisfactorv in the
finished structures. The decks are no-
ticeably more rigid than similar riveted
structures under passage of live load in
spite of the high ratio of length to ‘span
depth and show a marked reduction in
vibration due to live load impact. While
the rigidity is accomplished principally
by making full use of the slab with a
good type of welded shear key, the all-
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PIER BEARING assembly for the
welded composite bridges. The 214-in.
rocker bar rests on a base plate which
is in turn welded to a beam set flush in
the top of the concrete pier. Rocker bar
edges are slightly chamfered to prevent
edge stresses when the girder rotates.

welded diaphragms play their part in
reducing the live load impact vibration
that is noticeable to a marked degree in
all-riveted span.

Girder expansion joints

Girder expansion joints, necessary to
relieve temperature stresses, are located
near the quarter point of a span to avoid
disrupting the continuous girder ar-
rangement. Distances between joints are
dependent upon the flexibility of the
concrete piers supporting the girders,
which, in the two structures described,
were made as slender as possible and
attached with a hinged connection, de-
scribed earlier, to each girder.

In one of the structures described, pier
heights were sufficient to permit a dis-
tance between expansion joints of 390 ft.
This distance creates a total change in
length of 3 in. over 100 deg. temperature
range, requiring a normal joint opening
of 174 in. + 1 in. clearance, or 214 in.

The tension hanger plates, suspended
from a steel pin through the web on the
cantilever side of the expansion joint,
support the span on the other side of
the joint by a similar pin. The girder
webs must be reinforced with pin plates
for bearing against the pin,

These plates are welded to the girder
webs prior to boring the pin holes. As
welding produces a rigid connection, in
contrast to the considerable slippage
necessary to cause a riveted joint to act,
welded pin plates are definitely more sat-
isfactory.

Lateral motion of the span beyond
the expansion hinge, due to wind or
seismic forces, is prevented by two small
guide bars welded on one side of one
joint to the girder flange and bearing
against guide bars on the other flange.
The detail is readily put together and
field welded after the girders are as-
sembled and adjusted to line and grade.

Supporting data

1. Proportionate cost saving in per-
centage per complete unit produced by
arc welding over that produced by the
previous method:

Two types of savings may be demon-
strated for the all-welded composite
steel and concrete slab highway bridge
over similar or competitive types:

(a) Difference in cost between all-
welded and all-riveted construction,
both types making full use of the con-
crete slab as an integral part of the
section.

(b) Differences in cost between all-
welded composite type of construction,
usual riveted steel type of construction
not utilizing the slab as an integral part
of the section, and usual reinforced con-
crete tee beam and slab type of con-
struction.

Saving (a): Total cost of Structure
“A,” an all-welded composite design,
was $169,920. Additional cost in ma-
terials, fabrication and erection if this
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EXPANSION JOINT assembly viewed
from underside. The hanger plates are
suspended from a pin in the cantilever
side of the joint, and the other pin goes
through the suspended section. Pin
holes in the girder are reinforced with
plates welded in place for greater bear-
ing surface. Normal opening is 215 in.

structure were redesigned as an all-
riveted composite design would have
been $31,840. This represents an increase
in cost of 19 per cent, or a saving of
approximately 16 per cent.

Saving (b) : Unit square foot cost of
Structure “A,” an all-welded continu-
ous composite steel and concrete de-
sign, was $3.45. Unit square foot cost
of Structure “C,” an ordinary riveted
type of continuous steel beam and con-
crete slab design, not using the concrete
deck slab to resist bending stresses, but
similar in all other respects to Structure
“A,” was $4.35.

Relative cost of structure is 81 per
cent of “A” “C,” or a saving of 19 per
cent in favor of the all-welded composite
design.

Relative costs of Structure “A” and
a reinforced concrete bridge which had
a unit square foot cost of $3.94, indicate
a saving of 10 per cent in favor of the all-
welded composite design.
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Relative costs of Structure “C” and
the reinforced concrete bridge show a
saving of approximately 10 per cent in
favor of the reinforced concrete design.

2. Estimated total annual gross cost
savings:

Cost saving (a): Approximately $2,-
000,000 was spent by this highway’s or-
ganization in the two year period 1940
and 1941 for construction of short span
bridges in the 40 to 80-ft. span range.
Of this amount, approximately three-
fourths, or $1,500,000, was spent on re-
inforced concrete bridges. The use of
all-welded composite steel and concrete
for all of the structures in the reinforced
concrete group would have produced a
saving of 10 per cent of $1,500,000, or
an annual saving of $75,000. This same
type of construction substituted for the
riveted steel design without composite
action would have saved 19 per cent of
$500,000, or an annual saving of $48,000.
A total annual saving of $133,000 is
therefore possible.

Cost saving (b): Written inquiries
sent to all of the state highway organ
izations in the United States, and to se-
lected municipalities that had an apore-
ciable amount of bridge construction,
revealed the fact that approximately
$30,000,000 was spent during the period
1940 and 1941 on bridges of all types
in the 40 to 80-ft. span range. Construc
tion seemed fairly equally divided be-
tween reinforced concrete and struc-
tural steel bridge types, and for pur-
poses of this analysis may be taken as
50 per cent for each type.

Total annual savings possible, there-
fore, by the adoption of the all-welded
composite steel beam and concrete slab
bridge in the short span range would

CROSS DIAPHRAGM members are

shop-fabricated and gusset plates are
welded to girders in the field. This design
produces noticeably stiffer deck, with
reduction in vibration under live load.




amount to 19 per cent of $15,000,000 plus
10 per cent of $15,000,000 or a total of

3. Increased service life, efficiency and
social advantages accruing from the use
of arc welding in producing all struc-
tures of the type treated:

Detailed descriptions appearing above
show the increased structural rigidity
and better riding qualities of the bridge
deck achieved through the use of all-
welded composite steel beam and con-
crete construction. These advantages are
not definable in terms of cost; yet con-
tribute measurably to a more satisfac-
tory bridge structure from the highway
users’standpoint. Further, the service life
of an all-welded bridge with composite

slab constructionisdefinitely greaterthan
other structural steel types, due to the
increased structural rigidity. Unfortu-
nately, the two structures described
herein have not been in operation for a
long enough time to determine their
maintenance cost. The writer feels, how-
ever, that they will fully justify his
expectations for long and continued
service.

NOTE: Data and illustrations are from a
study submitted by the author to The
James F. Lincoln Arc Welding Foundation
in its recent Industrial Progress Award
Program for reports of advancements and
improvements made by the application of
arc welding in design, fabrication, construc-
tion and maintenance,

New Compound Developed for Making
Soil Waterproof and Eliminating Mud

MUD WILL NO LONGER present a
hazard in the construction of roads, air-
plane landing fields and other projects
here and abroad. The Hercules Powder
Company has just announced their de-
velopment of a chemical method of mak-
ing soil waterproof. The compound is
known as Stabinol.

This announcement is good news to
motorists because it means the end of
muddy streets and roads. If properly
used, Stabinol should be a great help,
too, to the men who make the roads.
Where mud delays progress in road
construction work the chemical will be
a time saver. And in rural areas where
traffic is light it can be used to stabilize
unsurfaced dirt roads or, mixed with
soil, it will serve as the base on main
highways with hard wearing surfaces.

Stabinol serves as a “raincoat” for
roads. It is a resin compound which,
when mixed with the top few inches of
soil, makes a waterproof surface. Water
cannot seep through the treated soil and
turn it into mud. Rather, the water
drains off or evaporates. The producers
of the compound say that treated soil
will not only resist penetration of sur-
face water but also the capillary rise of
moisture from below.

A rainstorm has no effect on a Stabi-
nol-treated dirt road. Pedestrians need
no longer jump for cover te keep from
being mud-splattered by a passing truck
or automobile. Trucks move along with-
out ¢churning up mud or digging ruts;
and a car splashing through a “puddle”
will kick up dry dust, not mud, behind it.

This “soil stabilization” climaxes sev-
eral years of laboratory and field tests
with various resin compounds. The
chemical company states that Stabinol
does mot increase the load-bearing ca-
pacity of soil but will prevent soil from
getting wet and thereby losing its
strength. To “stabilize” soil only frac-
tional amounts of Stabinol are required,
usually about 1 per cent of the total
soil to be treated. Oddly enough, soil so
treated looks just like the original dirt.

The treatment is by no means a
temporary measure. T he manufacturer
states that soil stabilization will last for
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vears. Evidence is given in roads which
are still waterproof though they were
laid down more than five years ago.

The company did not mention the lo-
cation of military projects such as air-
plane landing fields but did state that
resin-stabilized roads have been put
down in various eastern states with the
cooperation of city and state highway
departments.

Stabilization work has not been con-
fined to the United States. Panama and
French Guiana are two of the territories
where experimental work has been car-
ried on,

In the company’s soil laboratory in
Wilmington, Del., there are many ex-
amples of the phenomenon of water-
proof soil. Here complete soil studies
are made. Test cylinders of stabilized
soil which have been totally submerged
in water for 90 days or more, still show
no signs of softening into mud. By sub-
merging these test cylinders the chem-
ists are able to chart moisture absorp-
tion. Many stabilized soil cylinders,
compacted to maximum density and
only about two inches in diameter and
not more than two inches high, will
support the full weight of a man after
having been totally submerged for long
periods.

Plans for Post-War
Housing Must Come
From Communities

POST-WAR HOUSING will be
primarily a job for private enterprise and
the responsibility for planning should rest
with communities themselves, according
to National Housing Administrator John
B. Blandford, Jr.

The main post-war undertakings of the
Federal Government in relation to hous-
ing should be in a fiscal, insurance and
credit framework, with any aid given to
publicly financed housing made a part of
"t}:lctl: whole housing picture”, Blandford
said.

“If our housing future is shaped in these

terms, a program of 1,000,000 to 1,500,000
houses a year for a 10 to 20-year period,
becomes clearly an attainable goal. This
might mean a capital investment, prepon-
derantly private, running up as high as
$8,000,000,000 a year and a volume of
employment running up to 4,000,000 or
5,000,000 workers—taking no account of
the indirect economic benefits of such a
program.”

NHA does not regard the war expe-
rience as any guide whatsoever as to the
relative amounts of private housing and
public housing that should be built. Dur-
ing the war, private enterprise provided
about half of the new construction. But
in the few years before the war, more than
95 per cent of all the housing in the coun-
try was privately financed, and NHA is
confident that the post-war situation will
be very much more like the pre-war situa-
tion than like the situation during wartime.

Undoubtedly, for the lowest income
groups and for some of the slum clear-
ance jobs, public aid in whatever forms
prove most desirable will continue to be
necessary to carry forward a balanced
housing program for all groups. But it is
not believed that public housing is a part
of public works. Determinations with re-
gard to public housing should be coordi-
nated with the stimulation and encourage-
ment of private housing—and that the two
must be handled together, insofar as activi-
ties of the Federal Government are con-
cerned.

NHA believes also that any public hous-
ing after the war should be local projects,
with maximum feasible local aid, repre-
senting maximum feasible community
agreement, and with only such Federal aid
as is necessary to serve the need. Even
where the Government extends aid to hous-
ing in the form of mortgage insurance, or
loans, or other forms of aid, the Govern-
ment should not invelve itself in determin-
ing peacetime community housing needs.
These needs should be werked out at the
community level, through the voluntary
cooperation of all groups in the commu-
nity interested in housing—builders, real
estate people, labor organizations, con-
sumer and local public agencies.

Arizona Water Users OK
Horseshoe Dam Project

SHAREHOLDERS of the Salt River
Valley Water Users’ Association, on
April 4 voted by a majority of 4%4 to 1
to accept the proposal of the Phelps
Dodge Corporation for diversion of
water from the Black River to the Cor-
poration’s plant in Morenci, Ariz., and
construction of a dam on the Verde
river to replace the diverted flow. Bids
have already been received for construc-
tion of the dam, and will be found in the
Unit Bid Summary in this issue of ¥ est-
ern Construction News. Tt is anticipated
that contract for construction will be
awarded soon. Preliminary tunnel and
access road construction is already un-
der way.

Leeds, Hill, Barnard and Jewett of
Los Angeles, Calif., are the engineers in
charge of the construction for Phelps
Dodge.
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Quonset Huts for California Camp

CONSTRUCTION CREWS of Barrett
& Hilp, general contractors of San
Francisco, Calif., recently completed the
building of Camp Parks, Seabee replace-
ment center near Pleasanton, Calif., with
the erection of some 1,000 Quonset huts,
together with streets, sidewalks and
utilities.

The job was a rush order from the
beginning and it was mainly on the
strength of Barrett & Hilp's reputation
for speedy construction performance, in-
cluding completion in a bare 180 days of
a city of 5000 workers’ homes near
Portsmouth, Va., that the Navy awarded
the $4,000,000 Camp Parks contract with-
out the necessity of calling for bids. Less
than four months after breaking ground,
Camp Parks was completed and turned
over to the Navy.

The Quonset hut, originally designed
for our fighting forces in the Arctic, is
an odd-appearing structure resembling
a section of a huge culvert half-buried in
the ground. But despite its peculiar ap-
pearance, it has many virtues. It 1s,
among other things, easily shipped and
can be quickly assembled, once the
“hang” of the work is mastered. It makes
snug, comfortable quarters and has yet

to be disturbed by even the severest
gales of Greenland or the Aleutians,
where many of them are serving well.

Ranging in size from the 16 x 36-ft.
living quarters to the 50 x 100-ft. mess
halls, the Quonset huts were delivered to
the contractors in pre-fabricated form.
The huts, although of the same basic de-
sign, come in two types. One of these
has a framework resembling a gambrel
roof and is used for the smaller huts.
The other is composed of quarter-cir-
cular ribs which are set up in opposing
pairs. All structural members of the huts
are of light steel fitted with slots into
which the insulation and interior panels
are fitted. The members are secured by
bolting together in assembling.

So simple is the assembly of the Quon-
set hut that a crew of eight men can
easily complete one of the small units
in a working day. The sills are laid on
wood block footings, the sectional ply-
wood floors laid and the framework set
up. The Masonite interior panels are
next installed by securing the panels to
metal splines on the frames sulat-
ing batts are then inserted between the
frame members outside the interior pan-
els, The exterior is then covered with

sections of corrugated iron which come
curved to fit the job. Pre-fabricated
front and back sides, or end panels, fitted
with necessary doors and windows, are
bolted to the frames.

Because of the elliptical design of the
huts, the ribs themselves act as trusses
and no cross-members are required
to give complete support. The wooden
horses used in setting up the frames are
removed after the frames are secured
and moved on to the next hut.

From every indication, the Quonset
hut will probably vie for post-war popu-
larity with the jeep. Being readily
knocked down and shipped, the huts
have taken the fancy of all who have
worked with them. In their various sizes,
Quonset huts will evidently find a ready
post-war market for uses ranging all the
way from summer homes to barns, small
warehouses, implement sheds and other

ime conversions.

plished under the direction of Harr;
Tuck, project manager, and James Lind
say, general superintendent, assisted by
Al Retzlaff and John Miller, superin-
tendents, respectively, of the two con-
struction areas.




Preliminary Design Chart . .. XII
Selection of Bridge Cranes

EFFICIENT WEIGHT LIFTING
in our shipyards, powerhouses, facto-
ries and other war production plants
has been one of the outstanding factors
in achieving heretofore unheard of pro-
duction goals. One of the tools most
used is the overhead traveling bridge
crane.

The preliminary selection of an over-
head bridge crane based upon class of
duty, capacity and span is a problem
that confronts the industrial engineer.
When planning new developments or
retooling a plant for new processes it
is decidedly helpful to have some idea
of the cost of bridge cranes without
reference to the manufacturers of this
equipment. An inquiry addressed to the
manufacturer is usually answered by a
request to the engineer for much de-
tailed information. If the project is in
a preliminary and formative stage only,
these data are not available, the engi-
neer being only interested in establish-
ing boundary or limiting factors for his
job. Also, since a broad field of final
competitive bidders is always desirable
when a purchase is to be made, the plan-
ning engineer does not relish the
thought of being restricted to one manu-
facturer because of information fur-
nished. It is to aid these engineers that
this article is written,

Duty classification

Bridge cranes can be broadly classi-
fied as (1) operating constantly, twenty-
four hours per day and seven days per
week and, (2) those having only inter-
mittent duty. Each of these two groups
can be broken down further into indoor
service and outdoor service. In ecither
group or sub-group the important ele-
ments affecting cost are the lifting ca-
pacity of the crane and the span be-
tween crane rails. When either in-
creases, the cost increases. The increase,
however, is not directly proportional. It
will be shown just how cost varies with
these factors and also some of the minor
considerations that influence the price
of the delivered cranes.

The question of cost is so vital and
essential that the designer must keep it
constantly in mind. The variation in
cost with load, span, and type of duty
is a major problem for the planner of
industrial layouts; it outranks the mi-
nor details of construction that are sub-
sequently covered in specifications for
the machine. Cost analysis comes even
before the drawing of plans and specifi-
cations and remains as a function and
responsibility of the designer until the
crane is actually in place. Assurance

COST CHART for heavy-duty, high-speed,
continuous-use type of bridge cranes suit-
able for shipyards, factories or foundries.
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Two types of bridge cranes,
those used constantly, as in a
factory or foundry, and those
vsed intermittently, as in a
powerhouse or pumping sta-
tion, are discussed, their cost
given with relation to span
and lifting capacity in each
case

By A. E. NIEDERHOFF
Design Engineer
Oregon Shipbuilding Corp., Portland, Ore.

must be given the owner that the equip-
ment is not only the best that can be
built for the money but also that vary-
ing the span or load capacity of the
crane will affect the cost in a determi-
nate amount. Having settled upon the
span, load capacity and duty classifica-
tion, the engineer should know enough
about the details of good crane design
to insist upon a machine that will have
a low operating and maintenance cost.

New cranes subject to only intermit-
tent duty are used in powerhouses,
pumping stations, storerooms,-and ware-
houses. In the case of powerhouse
cranes it is necessary to have a large
capacity weight lifter that will function
for only a short interval. After it has
served its initial purpose it remains idle
until repairs or replacements of gen-
erating machinery are required. In- the
event that only a portion of the generat-
ing machinery is installed at one time
the crane does useful work during sub-
sequent installations and additions. In

the meantime, however, the crane just
sits idle on the rails representing a large
capital investment on which there is no
return. Faced with this possibility, the
engineer finally selects a crane which is
usually a slow moving device having
great lifting power but devoid of the
niceties incorporated in a heavy duty
weight lifter,

Heavv duty cranes give constant serv-
ice in shipyards, foundries and factories,
frequently operating 24 hours per day.
They must be high speed machines hav-
ing endurance, reliability, easy accessi-
bility to repair points, and a large factor
of safety to resist shock loads. Produc-
tion must not suffer because a crane is
out of service so the normal procedure
is to operate cranes constantly until
they break down. If temporary repairs
can be quickly made and the machine
placed in limited service until parts can
be shipped by the crane manufacturer
the maintenance man and factory man-
ager know they have a good machine.
Such cranes cost more than those of
like capacity and dimensions but having
only intermittent duty.

Crane dimensions

Selecting the load capacity for a
powerhouse crane is not difficult if the
turbine and generator manufacturers
will give information on the weights of
their products. About the heaviest piece
that must be lifted into place is the rotor
of the generator. Two bridge cranes
using an equalizing lifting beam form
an efficient team in power house lifting.
In the absence of known weights the
formula given below has been used suc-
cessfully in preliminary estimates of re-
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quired crane capacity at hydro-electric
stations :

i 1
Conaicity i o Mf— . (1)
Aapacity 1 tons = ./5 H

Where P = the rated horsepower of the
largest turbine,

H = the rated head for that tur-
bine.

To establish the validity of the above
statement Table I has been prepared
comparing formula (1) values with ac-
tual figures for four modern, representa-
tive hydro plants. These plants have
heads ranging from 60 ft. to 190 ft. and
turbines from 15,000 to 80,000 h. p.

No such generalization can be made
for heavy, constant duty cranes. The
machines used in West Coast shipyard
plate shops, sub-assembly buildings, ma-
chine shops and pipe shops have capaci-
ties ranging from 5 to 15 tons. These
are high speed machines and are con-
fined to lifting single plates or small sub-
assemblies. Larger weights are lifted by
two cranes using an equalizing beam or
by special rigging involving auxiliary
hoist engines. As an example, the 37-ton
stern frame of a Victory ship had to be
hoisted about 3 ft. onto a working slab
in the machine shop of the Oregon
Shipbuilding Corp. The machine shop
bridge crane had a rated capacity of only
10 tons. By lifting one end of the stern

Table I
P
Horse- H Actual Crane Capacity per
Name of Plant power Feet Capacity, tons formula (1), tons
Bonneville....... = 74,000 60 2@300 = 600 600
Norris.......... . 66,000 165 250 222
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DOUBLE-HOOK, 200-ton capacity bridge
crane during assembly in the LaGrande
powerhouse addition of the city of Ta-
coma, Wash. This type crane is for inter-
mittent duty and will lift very heavy gen-
erating units.

frame at a time, placing rollers under-
neath it and working it up an improvised
ramp by use of a haulage engine on a
truck, the casting was finally skidded
into position. This operation was time-
consuming but it illustrates the ability
of bridge cranes to stand overloads.

Shocks and overloads are anticipated
by designers of heavy duty cranes and
a large factor of safety is built into the
machines. Naturally, this added strength
costs more but the expenditure is war-
ranted because of the extreme variation
in type of load and the constant, unin-
terrupted service demanded of the
crane,

The span of cranes is fixed by con-
siderations of cost, flexibility of opera-
tion, maintenance and duty. Each proj-
ect has a peculiar set of conditions that
govern the span, and no adequate guide
can be given that has universal applica-
bility. On power house cranes for large
projects a formula sometimes used is:

P
Span in feet=2.5 \/ —Z40ft.....(2)
H

This formula is purely informative in
character and is not to be construed as
a hard and fast proposition contradict-
ing more reliable and specific data.

The total weight of a bridge crane is
a function of the span and the lifting
capacity. Based upon studies of 20 rep-
resentative high speed cranes with ca-
pacities of 5 and 10 tons for spans rang-
ing from 37 to 90 ft., an empirical for-
mula was developed. This formula is an
average for products made by four dif-
ferent manufacturers.

(-850
Weight in kipse—=———

Where C is the crane capacity in kips
and § is the span in feet.

Checking this formula against recent
crane installations at Oregon Ship-
building Corp. showed a maximum
variation of 6 percent from weights car-
ried on the bills of lading.

Crane costs

Chart I has.been prepared to show at
a glance the cost of bridge cranes when
the capacity and span have been deter-
mined. This chart has been prepared for
heavy duty, high speed cranes made in
the Mid-West and used on the West
Coast. Prices have been adjusted to cur-
rent levels,

Chart II gives identical information
for intermittent duty cranes. The cost
index has been adjusted in the same way
but the use of the crane is not confined
to the West Coast and the places of

COST CHART for intermittent-duty, large
capacity bridge cranes, suitable for use in
powerhouses or pumping stations.
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TEN-TON BRIDGE CRANE with span of 74 ft. 814 in. in assembly room of Oregon

Shipbuilding Corp., Portland, Ore. Thi

is crane has a

40-hp. hoisting motor turning

at 1170 r.p.m. The rail motor is 5 hp. and bridge motor is 15 hp. This crane is in
24-hr. operation, and is a typical installation of the lighter type overhead machine.

manufacture are unknown. The figure
given by both charts is an f. 0. b. cost at
the factory. Cost of freight can be esti-
mated based on distance hauled for
weight given by formula (3). Erection
labor can also be estimated from the
weight of the cranes.

To use the charts, enter the left hand
side with the capacity in tons and pro-
ceed horizontally to the intersection
with the proper diagonal line represent-
ing the span in feet. Turn down ver-
tically and read the cost of the crane
in dollars on the lower horizontal line.
As an example, suppose a heavy duty
crane with a capacity of 5 tons and a
span of 40 ft. is desired. The cost is ob-
tained by entering the left hand edge
of Chart I at 5 and passing to an inter-
section with the diagonal line labeled
“Span 40 ft.” Going vertically down-
ward, the cost is given as $5,900.

Specifications for bridge cranes

A description of a high speed, heavy
duty bridge crane may be of some use
to specification writers. The data given
below should not be ‘considered the
acme of perfection in cranes, neither are
they the only sizes of component parts
that will perform the required service.
However, it is information on a crane
that has actually been in use and has
been found satisfactory.

The capacity of the crane is ten tons
with a lift of 20 ft. and a span of 90 ft.
The cost of this 70,000-1b. crane in 1941
was $13,000, exclusive of freight and
erection expense. The earliest delivery
date was one year. Comparing these data
with the chart and formula (3) values
it will be noted that current price levels
indicate a cost of $18,000 and an esti-
mated weight of 75,000 Ibs.

Hoisting speed of 36 ft. per min. was
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specified for a 15-in. drum using a 4-part
line consisting of 34 in. flexible steel
cable. The motor geared to the hoisting
drum was a 25 h. p. 1050 r. p. m. direct
current motor operating at 250 volts. A
smaller 3 h. p. motor controlled the trol-
ley with its speed of 150 ft. per min.
Trolley wheels are only 10 in. in diam-
eter, producing a headroom clearance
above the top of the 60-1b. A. S. C. E.
crane rail of 5 ft. 8 in.

Truck wheel data

Bridge truck wheels are 15 in. in diam-
eter with a maximum travel speed of
300 ft. per min., actuated by a 20 h. p.
motor. Symmetry in design of the dou-
ble flange wheels and the bearings
equalizes the load and reduces wear on
the moving parts of the wheel as well
as on the stationary crane rail. The
wheel tread is slightly tapered which
keeps the crane lined up on the runway.
Crane wheel replacement time is a mat-
ter of less than one hour—an important
consideration for a crane that is used
constantly. Two wheel trucks having a
wheel base of 13 ft. vield a maximum
load per wheel of 33.3 kips.

For long span, heavy load cranes a
four wheel truck consisting of 2 bogies
is necessary. In this case, pin connected
equalizing bogies compensate for lack
of rail alignment or smoothness. Truck
frames usually consist of a couple of
channels and cover plates forming a
box section that provides strength and
rigidity in a horizontal as well as ver-
tical direction. Roller bearings are al-
ways specified for wheels in the in-
terest of smoothness of operation and
reducing power consumption. Rail
sweeps on both ends of the truck are
good insurance against derailment or
damage to hose, electric leads or other

material that may fall across the rail.

The above description will serve as
an indication of what one particular
bridge crane was like. Specifications for
new cranes should also include the type
of bridge girder desired or more par-
ticularly the vertical and horizontal de-
flection allowable under maximum load.
Such items as an open or closed opera-
tor cage, type of control equipment,
footwalks and handrails are items that
affect the final cost and the general
convenience when operating and main-
taining the crane. Perhaps the most
essential consideration for a heavy duty
crane is the accessibility and ease of re-
placement of any parts that may wear
out,
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Mathematical Error
In Water Hammer
Article Corrected

Western Construction News expresses re-
gret for two unfortunate errors which oc-
curred in the article written by Oscar Gold-
man of the San Francisco, Calif.,, Water
Department on the subject of Water Ham-
mer, and which was published in the March
issue of the magazine.

Because of the interest of hydraulic
engineers in this subject, and because
they may wish to make a pencil correc-
tion in the original article, for preserva-
tion among their other techmical arti-
cles, the two corrections are noted, as
follows:

On page 84, equation (7a) should
read: The surge pressure is:

Swwy Sa -
g 1— (— ) } ...... (7a)
g Ss

On the same page, equation (10)

should read:
P,

Lomy W o7 W 0 Ty
P2

It is anticipated that, in future issues,
Mr. Goldman will contribute additional
discussions on important phases of hy-
draulic engineering.

P
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Consulting Engineer Reports
On Sonoma County Sewerage

SONOMA COUNTY, one of
California’s original 27 counties, holds a
prominent place in the early history of
the state. It is the leading non-irri-
gated agricultural county in California
and is noted for its poultry, dairy and
delicious fruit products. Sonoma County
is easily accessible from the congested
Bay Region and its clear streams and
beautiful valleys have long been popular
recreational attractions.

The epidemic of poliomyelitis (infan-
tile paralysis) which occurred through-
out much of California during the sum-
mer of 1943 was at the start more severe
in Sonoma County than in any other
part of the state. In response to popular
demand for remedial action, the Board
of Supervisors on July 19, 1943, passed
a resolution recognizing the emergency
and authorized the County Health Of-
ficer to survey and investigate sanitary
conditions throughout the county and to
take such measures as necessary to cor-
rect conditions disclosed by the survey
to be inimicable to public health. A fund
of $10,000 was appropriated for carrying
out the terms of the resolution and all
county departments were authorized and
directed to cooperate with the Health
Department in eradicating unhealthy
conditions found to exist.

Sanitary engineer engaged

On July 23, 1943, Charles H. Lee, con-
sulting sanitary engineer of San Fran-
cisco, was engaged as sanitary engineer-
ing advisor. He made recommendations
for immediate action in improving un-
sanitary conditions which might have
relation to the current epidemic. These
first recommendations, submitted in the
form of a preliminary report, were :

1. Continue the sanitary survey of
stream banks being made at the time
under the direction of Dr. Barnett,
County Health Officer, to locate septic
tank, cesspool or privy outlets which
permit the discharge of sewage or sew-
age effluent down the bank, through
highly permeable sand or gravel, or di-
rectly into the stream.

2. Fill up standing pools of water in
the creek channel between Santa Rosa
water works dam and the east city
boundary,

3. Remove floating moss or vegetation
from water flowing in Santa Rosa creek
within the boundaries of the City of
Santa Rosa and spray with distillate all
slowly moving or standing water and
shallow margins to destroy breeding
places of mosquitoes.

4. Spray with distillate or other effec-
tive liquid all standing or slowly moving
moss-filled water along Santa Rosa creek
outside of the city from N. W. P. Ry.
bridge to Willow Lane.

5. In the continuously flowing section
of Santa Rosa Creek between N. W. P.
Ry. bridge and Stoney Point Road re-
move obstructions to low water flow

from the channel, and where there are
several channels, divert all low into one
channel, trenching in wide shallow runs
where necessary to concentrate the
stream — for the purpose of draining
areas covered by stagnant and slowly
moving water.

6. Burn all accumulations of com-
bustible rubbish and dry vegetation
along the banks of Santa Rosa creek
within the city boundary, particularly
below Main Street bridge, which serve
as shelter for rats.

7. Clean up all important breeding
places for flies in the City of Santa Rosa
and adjacent county and in particular
destroy fly larvae in the under portion
of the scum on the septic tanks at the
Santa Rosa city sewer farm. Also screen
and systematically wash down with
pressure hose the division box at the
end of the sewer main and the inlets
into the septic tanks,

8. Remove accumulated ripe sludge
from the bottom of septic tanks at the
Santa Rosa city sewer farm so as to in-
crease the cross-sectional flowage area
and detention volume. Crust should also
be removed as soon as practical. Both
crust and sludge should be deposited
upon sludge drying beds prepared for
this purpose.

9. Prepare plans and construct ap-
propriate seepage ditches and contour
basins to dispose of the efluent from the
septic tanks at the County Hospital cen-
ter.

On February 1, 1944, there was pub-
lished a report with accompanying illus-
trations summarizing and analyzing the
findings of the field survey and Lee’s in-
vestigations. Accompanying the report
are specific recommendations for the
permanent improvement of sanitary con-
ditions in Sonoma County, having in
view particularly the eradication of con-
ditions favorable to the spreading of
communicable diseases.

Recommended correctives

The cause, transmission and control
of communicable diseases together with
the legal aspects of disease control are
set forth. The report further describes
the existing sanmitary units contained
within the county and gives the results
of the field survey. Finally presented are
recommendations covering the entire
county, and in addition, each of the va-
rious cities and towns within the county,
The following are recommendations of
action to be taken by the appropriate
governing bodies for the purpose of pre-
vention and more effective control of
future epidemics. The recommendations
are based upon a study of the data as-
sembled in the course of the survey and
the information presented in the report.

1. A Code of Health and Sanitation
should be adopted by the Board of Su-
pervisors. This code should include all
applicable provisions of codes adopted
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by other counties which have proved
workable and effective and any addi-
tional provisions which conditions in So-
noma County require. Provisions for li-
censing of septic tank service men is
suggested as a means of curbing the un-
necessary pumping out of septic tanks
now prevalent.

2. The formation of a joint County-
City Health Department for Santa Rosa
and any other incorporated city of the
county desirous of such service.

3. Formation of the Central Sonoma
Mosquito Abatement District should be
encouraged to include the thickly popu-
lated portion of the county from Healds-
burg to Petaluma and from Santa Rosa
to Sebastopol and all adjacent contigu-
ous areas where mosquitoes breed.

4. County or joint city and county
garbage dumps should be acquired at
appropriate locations in various parts of
the county and an ordinance adopted
prohibiting the dumping of refuse in un-
incorporated territory at points other
than the officially provided community
garbage dumps. Prohibit the feeding of
hogs on any but wet garbage,

5. Formation of County Sanitary Dis-
tricts at Guerneville and Bodega Bay is
recommended at this time r