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TEXACO SIMPLIFIED LUBRICATION PLAN 

Ask your Texaco Lubrication Engineer about the 

Texaco Simplified Lubrication Plan for contractors 

— how you can handle all your major lubrication 

with only six Texaco lubricants. Saves mistakes and 

money. 

EXACO URSA OIL x** works for you two ways. 

It 1) lubricates and 2) keeps engines clean. 
This puts mose “push” in your engines by letting 

full power come through. Same time, it cuts down 

the fuel you use and‘slices a healthy amount from 

your maintenance costs. 

Texaco Ursa Oil X** is fully detergent, fully 
dispersive. Harmful carbon, gum and sludge don’t 

get a chance to form. Rings stay free. Bearings get 

ace-high protection against wear and corrosion. 

Texaco Ursa Oil X** will stand up in the toughest 
service. 

In chassis bearings, use Texaco Marfak. Because 

TEXACO 

REGTM 

it stays in the bearings, your equipment stays out 
of the shop. And that goes for Texaco Marfak 
Heavy Duty, too — the long-lasting protection for 

wheel bearings that needs no seasonal change. More 

than 500 million pounds of Texaco Marfak have 
been sold! 

To get the most out of your equipment, call in 
a Texaco Lubrication Engineer. Just contact the 
nearest of the more than 2,000 Texaco Distributing 

Plants in the 48 States, or write: 

w wv w 

The Texas Company, 135 East 42nd Street, New 
York 17, N: Y. 

TUNE IN .. . TEXACO STAR THEATER starring MILTON BERLE, on television Tuesday nights. METROPOLITAN OPERA radio broadcasts Saturday afternoons. 



s always the same! 
Contractor 

after CO0- 

st again and again: 

s that add to their fleets 

ant that one out O 

t order in th 

& Watson 
of Oakland, 

Calif. 

sed by this 
well-known 

Year after year it i 

tractor buys Northwe
 

Obviously contractor 

contractors. 
It is signific 

Northwests
 sold is a repe4 

contractors
 like Fredri

ckson 

This is the 18th Nort
hwest purcha 

western outit. 

Northwests
 af 

Fredrickson
 & 

from rock 
to O 

They have pro 

dent Growd. They know 

ave successful 

f every three 

el has to do and 

of digging 

nows shovels. 
hardest job 4 shov 

implicity means lowet 

de possible by 
the 

the Northwes 

Swing Clutches and 
ased output and 

Pressure 

have proved their worth. Th
e incre 

that these Northwest
 features make possible, 

ages, have made one 

Northwest 
advant 

Id a repeat
 OF er. 

combined 
Ww 

three Northwests
 so 

You can plan to have a Northwes
t. 

all about 
them. Talk it over with a 

GINEERIN
G COMPANY

 

NORTHWE
ST EN 

: 135 South LaSa
lle Street 

Chicag® 3, Ilinois 

N ORTHWEST SALES OFFICES: 

LOS ANGELES, CALIF. | 
BUTTE, MONT., H 

» MONT., Hall-Perry Machine ry Co. 

RENO, NEVADA, Sierra Machinery Co., In MEDFORD, ORE., Cal-Ore Machinery Co., Inc 3 

CHEYENNE, WYO., Wilson 
Equip. & nent. PORTLAND, ORE., Balzer Machinery 

Co : SA ieee 

: . &Supply Co. DENVER, COLO., Cons ee eeae irag 
., Constructors Equipment Co. 255 Tenth Street 

SALT LAKE CITY, UTA , H, Amol i id Machinery Co. 
Pate WASHINGTON 

ixth Ave., South 



Editorial Director 

JaMEs I. BALLARD 

Assistant Editor 

Ralph Whitaker, Jr. 

Managing Editor 

John J. Timmer 

Editorial Assistants 

M. A. Carroll 

i June A. Siringer 

* 

Volume 28 FEBRUARY 1953 Number 2 | peng se 
: KING PUBLICATIONS 

609 Mission Street 
San Francisco 5, Calif. 

Telephone YUkon 2-4343 

‘ 

Arthur F. King © <' ><, f0)) Presid 
James I. Ballard . . Vice Presid 

ARTICLES L. P. Vrettos . . V.-P. & Treasu 
L: BY King.) 22 eaeneerepemecree 

i i ; Franklin B. Lyons . . . Sales M . een Freeway structure design and construction techniques 57 Sn tee ee 

By J. W. GREEN R. L. von Thurn . Asst. Circ. M 
Gerald Ray . . . Production M : 2 So you want to be asuperintendent? . . . . . . . 61 Please addvess all cogmube aout 

As told to RAY DAY by “SMOKY” WOOD t the San Francisco Office 

“Manufactured” sand for concrete in large dams . . . 63 aes Bs * 
By W. R. WAUGH 

**Tri-dimensional”—the shape of airports to come? . . 68 District Offices 
By R. B. ROGERS NEW YORK OFFICE 

2 P Richard J. Murphy, Eastern Manag 
Concrete facing of Bear River rockfilldam . . . . . 70 107-51 131st Street 

Richmond Hill 19, New York 
Telephone Jamaica 9-265) 

Versatile crane speeds oil well drilling . . . . . . « 73 Clnver eee 

Clifford E. Beavan, District Manag 

i - i SBR Met sie 3307 E. 149th Street Safe yield of ground-water reservoirs . 74 eT Ee oan 
By D. M. BAKER Telephone SKyline 1-6552 

Oldest cableway for concrete—when and where? . . . 77 CHICAGO OFFICE 
a a ro parca Seite er 

° ° a 0 iy 3423 Prairie Ave., Brookfield, 
Fast action in building Montana mountain road . . . . 78 Telephone Brookfield 532 

; A : a FRANCISCO OFFICE 
Denver’s experience in use of prestressed concrete . . . 80 C.. Dowdle, District. Manager 

609.) Mission ne San Francisco 5, Ca 
2 4 ‘elephone on 2-4343 

Tips on the best use of steel scaffolding . . . . . . 83 
LOS ANGELES OFFICE 

Jerome E. Badgley, pie Manag 
87 128 So. Mansheld d Ave., Los Angeles 

Telephone WeEbster 8-8512 

How the Navy trains Seabees. . . . . . . . . .. 88 PACIFIC NORTHWEST 
Arthur J. Urbain, District Manage 

609 Mission St., San Francisco 5, 

DEPARTMENTS ‘ Telephone YUkon 2-4343 

Editorial Comment. . . . 55 Bids and Contracts . . . . 114 N'B|P | 

How It Was Done . . . . 90 Unit Bid Prices. . . . . 118 

How an Arizona county uses soils cementfor roads . . . 

News Review. . . . . . 96 New Literature . . . . . 131 

Néw Books, 050.902) se 102 New Equipment. . . . . 134 Subscription Rates 

Calendar of Meetings . . . 104 News of Distributors . . . 143 The annual subscription rate is 

Engineers On the Move . . 106 Classified Advertisements. . 145 in the United States and countr 

Deaths. . . SES th OD Advertisers In This Issue . . 149 aes pa Pape 
Supervising the Jobs ah tose Ae LO) Backfill, uncompacted. . . 150 Single Copies, 35¢' 

FRONT COVER 
Change of Address 

Send your new address along w 

ARTISTRY keynotes the cover of Western Construction this month. Setting old address, enclosing if possi 
the tone of a sincere layman’s portrayal of what a modern airport should your address label, to Circulati 
be is a retouched photograph of a model of the “tri-dimensional”’ airport. Department, Western Constructi 
Raymond Rogers has created a realistic illusion through the use of drafts- 609 Mission St., San Francisco 
manship and an airbrush. You can almost hear the operations officer calling Calif. Allow one month for | 
clearance to one of the big planes from control tower! (See article page 68). change to become effective. 

* 

Entered as Second Class Matter at 
Post gets e ra ae So Sor 

° aj ute ° 5 . ° nia under the Act o arch 3, 1 
The Construction and Civil Engineering Publication of the West Coypright, 1953 by King Publicatic 



Vol. 28, No. 

JAMES |. BALLARD 
RALPH WHITAKER, Jr... 
JOHN J.TIMMER. 2. 

Editorial Director 

. Assistant Editor 

Managing Editor 

The owner calls for progress... 

_ Pressure from the owner, who wishes to see “the dirt 
fly” on his job, is well understood by the construction 
industry. Ground breaking ceremonies recognizing ini- 
tial operations have become commonplace, especially 
where the owner is a public body—a district, city or 
‘state—that might generate a lot of collective anxiety. 
_ The custom is generally a happy one, and it obviously 
furnishes a needed opportunity for engineers to advise 
laymen on the conduct of engineering work. Occasion- 
ally, however, legitimate engineering problems arise at 
the last minute before such public ceremonies and 
threaten to embarrass everyone concerned. The in- 
\genuity of contractors is perhaps nowhere so well illus- 
trated as in these situations. 

A recent steel erection job in Southern California is 
a case in point. The steel fabrication and erection con- 
tractor was under fire for failure to have his crews in 
‘the field before the ink was dry on his contract. The 
sight of an empty pedis site unnerved the owner, 
whose money was there . . . and yet, it wasn’t! A happy 
solution came from the contractor’s shop. Spotting the 
huskiest, most authoritative looking piece of structural 
‘steel in the place, the contractor had it trucked to the 
building site and erected on a hastily prepared concrete 
footing. Nothing further happened immediately there- 
after; but the distraught owner was pacified. When 
actual construction of the building finally began, the 
“stand in” column was quietly removed and shipped 
to the job for which it had originally been intended. 
- In another instance at a Western damsite the day 
had arrived for pouring the first bucket of concrete. 
But, on that day the owner’s inspector had rejected 
all aggregates as not grading up to specification. What 
to do? An elaborate speaker’s platform had been built 
down in the hole, celebrities and officials had already 
arrived, and in appropriate speeches the occasion had 

en. marked as one to “view with pride”! 
“a The contractor met the occasion: he lowered away 
with the prescribed 8-yd. bucket—filled with grout. 
‘After it had been quite literally poured into place, the 

dignitaries were shooed away to the cook house for 
Beach: and the contractor broke out hoses to clean the 
foundation once again. Actual pouring began two 
weeks later. 

And so go the little white lies of the construction 
industry. Misunderstanding by laymen is avoided, repu- 
tations are saved; and certainly the contractor is assured 
of at Jeast one last laugh. _ ; 
Ny 
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Contractors think differently 

Young engineers who go to work for contractors must 
learn promptly that there is a contractors’ approach to 
construction projects. This admonition applies to those 
graduates who look forward to working up to positions 
of responsibility on contractors’ administrative staffs. 
The beginner must come to the immediate realization 
that a contractor’s objective is to take a set of plans and 
specifications and apply all the know-how and ingenuity 
of his organization to the problem of finding a way to 
build the project at the least cost. This is the contrac- 
tor’s function, and the way he stays in business. 

Concern over the reason why the designer did as he 
did, or contemplation of ways for improving the design 
tends to mix engineering with contracting and that 
usually should be avoided. 

Bringing engineering principles and methods of 
analysis to bear on the problems of carrying out the 
field operations is very much in order. In fact, engi- 
neering understanding is essential for the bidding of 
a modern engineering project. But having established 
the objective, all efforts of a contractor are non-pro- 

ductive that do not contribute to finding methods of 
doing the required work for the least amount of money. 

Airports in the goldfish bowl 

Engineering works have the ultimate purpose of 
serving human needs, In many instances the relation- 
ship and distance between the originating structure 
and this final service eliminates much public concern 
and comment over the engineering design. A hydro- 
electric plant is a good example. The domestic user of 
power has no concern over the appearance of the plant 
or the relation and function of its engineering elements 
as long as the power goes on when he turns the switch. 

Not so the modern air terminal. Here the facilities 
that involve so much civil engineering design and skill 
are under direct observation and searching comment 
from the public. The same man who would not care in 
the least about the design of a hydro plant will be 
visioning all manner of improvements in the airport 
facilities while he waits for his plane. 

It is not surprising, therefore, that a layman should 

advance definite ideas on improvements for modern air 
terminals. The author of the airport article in this issue 
is a commercial artist with a long and keen interest in 
air transport. Although engineers may enjoy picking 
possible flaws in technical details, there is no denying 
the challenge of his basic new concept. In a field where 
advance is as jet-propelled as aviation it may be that 
an entirely new approach to airport design is worth 
considering. 
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They said it of the 

“one-lunger” of 1907, and 

they say it today... “A ustin- Western rollers stay on the 

yob day after day, and month after month, with less time 

Jost for mechanical adjustments, maintenance and repair.” 

That’s DEPENDABILITY! Add to it the precision job of 

rolling that results from such things as Proper Weight 

Distribution, Vibrationless Power Units and Smooth Acting 

Clutches, and you have everything needed for top grade 

performance. The Autocrat is made in'10- and 12-ton sizes. 

Each has full-length side plates for maximum rigidity; low 

center of gravity for smooth operation, and hydraulic power 

steer. Each may be had with gas or diesel engine. Special 

equipment includes lights, sprinkling system, canopy top 

and powerful hydraulic scarifier. 

ARIZONA—SHRIVER MACHINERY COMPANY..........-..0.:corereneesores-PRHOOMIX MONTANA— WESTERN CONSTRUCTION EQUIPMENT CO.............Missoula 

CALIFORNIA—ED WARD R. BACON COMPANY..........-..-.. San Francisco 10 NEVADA—C. D. ROEDER EQUIPMENT COMPANY... 

CALIFORNIA—SMITH EGOTH USHER COMPANY... NEW MEXICO—N, C. RIBBLE COMPANY........... = 

COLORADO—LIGERTY TRUCKS & PARTS COMPANY OREGON—COLUMBIA EQUIPMENT COMPANY.................. -.Portland 14 

IDAHO—COLUMBIA EQUIPMENT COMPANY....... cewboent UTAH—WESTERN MACHINERY COMPANY.................... Salt Lake City 13 

MONTANA—WESTERN CONSTRUCTION EQUIPMENT CO. WASHINGTON—COLUMBIA EQUIPMENT COMPANY....... serene ceecnnens SOGT® 
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Key problem in the Los Angeles area is — 

FREEWAY STRUCTURE PRACTICE 
With their cost almost equal to paving, the 
complex engineering design and construc- 
tion problems for bridges represent a major 
element in building expressways through 

a metropolitan area 

By J. W. GREEN 
Southern Representative, Bridge Department 

California Division of Highways 

EPRESENTING a cost which approximates that of 
the multi-lane pavement, the structures required on 

the miles of freeway in the Los Angeles metropolitan area 
involve unusual design and construction problems. The 
volume of this work, which is required to provide street 
separations, traffic interchanges, elimination of grade 
crossings, not to mention bridges over waterways, has 
produced a trend toward standardization in both-design 
and field procedures. A review of these current practices 
and their evolution represents a distinct chapter in high- 
way bridge building in the West. The elements of this de- 
velopment are outlined in this article, with particular ref- 
erence to field practice and the operation of the con- 
tracting forces. 

Traffic pressure dictates 

The proposed Los Angeles Metropolitan Freeway Sys- 
tem contains some 613 mi. of freeways, of which about 
one-fourth (165 mi.) is a part of the state highway system. 
Of this latter about 48 mi. are completed and 29 mi. are 
under construction. Since the war, the California Division 
of Highways has spent or obligated about $180,000,000 
for these freeways, and it is estimated that from $500,000,- 
000 to $600,000,000 will be required to complete the main 
state highway arterial routes necessary as the basic net- 
work of the overall system. 

Since the passage of the Collier-Burns Act in 1947, 
which launched the present freeway program, an all-out 
effort has been made to keep pace with the tremendous 
population growth in this area. As a result the increase 
in state highway bridge work in California has been con- 
siderable. Prior to World War II, the annual expenditure 

for bridge work in California was about $3,000,000. In the 
1949-50 fiscal year, the state budget for bridge work was 
$16,000,000. In the 1951-52 fiscal year it had increased to 
$30,000,000. Today there are 55 state bridge construction 
contracts under way in the southern part of California 
totaling about $30,000,000. In January 1952 about five- 
sixths of the state bridge department design work was 
devoted to freeway structures planned to reduce conges- 
tion and speed the flow of traffic in metropolitan areas. 
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Even with this increased expendi- 
ture the program is hardly keeping 
abreast of the demands of mounting 
trafic. A few months after the open- 
ing of a portion of the Hollywood 
Freeway it was carrying over 100,- 
000 cars per day. There are more than 
2,000,000 motor vehicles in Los An- 
geles County alone, which is a larger 
number than registration in 41 of the 
48 states. It is expected that this num- 
ber will approach 3,000,000 by 1960. 
Estimates indicate that Los Angeles 
County motorists travel more than 
17,000,000,000 miles per year. 
As an example of costs, the 10-mi. 

length of Hollywood Freeway is be- 
ing completed at an expenditure of 
some $55,000,000, of which right-of- 
way accounts for $27,000,000 and con- 
struction another $28,000,000. Struc- 
ture costs amount to about half of the 
total construction, or some $14,000,- 
000. Of course it should be pointed 
out that these proportionate costs do 
not necessarily apply in all cases, but 
vary considerably with local condi- 
tions. 

Freeways accept street patterns 

Where freeways traverse fully de- 
veloped sections of cities, the design 
of the freeway itself must usually 
meet the established street pattern. 
This will generally mean that separa- 
tion structures will be closely spaced 
in developed urban areas. In order to 
avoid excessive right-of-way damage 
it is generally necessary to maintain 
existing grades on streets in de- 
veloped urban areas, and to depress 
or elevate the freeways where neces- 
sary at crossings of those streets. 

Since structure work is one of the 
large cost items in constructing met- 
ropolitan freeways, and since the 
projected freeways require numerous 
separations at major cross streets, it 
is anticipated that freeway structure 
work in the Los Angeles metropolitan 
area will be of considerable magni- 
tude for many years. 

Peculiar problems 

Design and construction of free- 
way structures in cities, in many 
ways, is similar to the design and 
construction of structures over rivers. 
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LONGEST of their type yet built in the Los 
Angeles area, these 146-ft. concrete box 
girder spans (left) carry Olympic Boulevard 
across the Santa Ana Freeway. 

HEAVIEST steel girders in Los Angeles free- 
way system (below), these bridge the Santa 
Ana Freeway to carry four tracks of the Santa 
Fe railroad. 

In the case of freeway separation 
structures, however, there are very 
few stream flow and scour problems. 
Instead, other problems make the 
work interesting. For example, there 
are traffic, utility, and right-of-way 
problems, and the problems of de- 
signing with tight controls of curva- 
ture and grade. It is usually advan- 
tageous to keep the distance from 
freeway grade to separated street 
grade as small as possible, thus mak- 
ing thin decks extremely desirable. 
Thin decks are often needed to make 
possible the building of off-and-on 

roadway connections on reasonable 
grades at reasonable cost. Frequently 
some structure economy must be sac- 
rificed to secure overall road econ- 
omy. 

General design features 

With the increased volume of 
bridge design and construction, con- 
tinuous attempts are made to develop 
practical standard designs in an effort 
to expedite the preparation of struc- 
ture plans and to reduce the cost of 
construction. Combined with this aim 
is the desire to provide structures 

SINGLE RECTANGULAR piers carry Marianna Ave. on-ramp traffic to the Santa Ana Freeway. 
Eastern Ave. overcrossing is in the background. Note accentuated horizontal lines, obtained 
by use of straight soffits, light metal railing. 
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with architecturally pleasing lines 

i been accentuated in the structural 

and proportions, especially in and 
around the metropolitan areas. To 
‘conform with the concept of high 
speed traffic, horizontal lines have 

design. There has been a trend from 
curved to straight soffts. Galvanized 
‘steel bridge railings have been substi- 
tuted for the previous concrete rail- 
‘ings to accentuate the horizontal 
lines of the structures. Steel railings 

also help reduce the apparent mass 
of the superstructures, particularly 

in the longer spans. 

_ Box girder standard 

Various types of structures have 
_ been used to conform with varying 
requirements of the bridge sites. 
However, the reinforced concrete box 
girder type has practically become the 
standard type of freeway separation 
structure in the Los Angeles area. It 
_has been found that this structure is 
especially well adapted to the require- 
ments of freeway construction. It 
provides a well proportioned struc- 
ture and possesses the required stiff- 
ness for structures built on curves 

and involving large skew angles. It 
also lends itself well to locations re- 

quiring relatively thin superstruc- 
tures. The hollow cells within the 
structure provide idéal ducts for car- 
trying water lines, gas mains, tele- 

_ phone ducts, signal systems and vari- 

TYPICAL SECTIONS of reinforced 
concrete box girders illustrate a 
type of structure that is practically 
standard on much of the freeway 
construction in Southern California. 

ous other utilities, the relocation of 
which has become a major problem 
in the metropolitan area. 

Box girders have been constructed 
for spans as long as 150 ft. Because 
of the heavy reinforcement required 
in several of the longer spans, espe- 
cially the steel in the caps, the neces- 
sary clearance required for the plac- 
ing of concrete has been obtained by 
tying reinforcing bars in “bundles” 
of 4 bars. 

Single-column piers 

Another trend in design is the 
round, single column pier, which has 
been extensively used in this area, for 
one or two lane bridges. Combined 
with the boxed girder deck, the single 
column pier presents a pleasing ap- 
pearance and provides a maximum of 
clearance for roadways passing be- 
neath the structures regardless of the 
angle of intersection. In the design 
of these structures, an attempt is 
made to standardize on the diameter 
of single columns to permit a maxi- 
mum re-use of coluntn forms. How- 
ever, circular single column piers are 

SPIRAL RAMP approach gives access to pedestrian overcrossing on Ramona Freeway. These 
structures are built using welded steel girders, as here, or concrete girders. Where space permits, 
approaches may be straight ramps or stairways lying parallel to the freeway. 

(9S PA ry ee ; 
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not the rule, since several structures 
using single rectangular column piers 
have also been constructed. 

Right-angle crossings are the ex- 
ception in freeway design. Since the 
free flow of traffic is the prime con- 
sideration, the bridge structures must, 
of necessity, be located as governed 
by the lines and grades required to 
maintain a high standard of geomet- 
ric design. The need for bus lanes and 
on-and-off ramps further complicates 
the layout of the structures. 

Because of the variety of terrain in 
this area, foundation material ranges 
from granite in mountainous area to 
alluvial deposits near the coast. These 
varying conditions call for a wide 
variety of footing designs. Spread 
footings, or footings on timber piles, 
precast concrete, cast-in-place con- 

crete, drilled-in concrete piles and 
structural steel H-piles, are used as 
required to best meet conditions at 
the site. There are locations where 
economy has been effected by remov- 
ing unsuitable material below the 
planned grade of footings to expose 
adequate foundation material and 
then backfilling with crushed rock to 
planned grade, thus eliminating the 
expense of piling or the added cost of 
lowering concrete spread footings. 

Evolution in construction 

When the box girder type of struc- 
ture was first designed for use in this 
area, a lack of contractor experience 
in this type of construction was re- 
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CONCRETE POURING over large areas like this Ramona Freeway structure was done with 
a belt conveyor by Griffith Company. Coordination of crane and mixer spots discharge ever 
any selected point. 

flected in a slight rise in bid prices for 
the reinforced concrete in such struc- 
tures. As contractors gained experi- 
ence, lower bids were received. Bids 
on concrete box girders now compare 
favorably with bids received on ex- 
posed beam types, unit bids varying 
between $40.00 and $50.00 per cu. yd. 
It might be pointed out that the 
exposed surfaces of the box girder 
structures are more simple than sur- 
faces of T-beam structures and the 
forms for exposed surfaces are more 
readily constructed and more readily 
removed without injury. In fact sev- 
eral contractors have expressed a 
preference for box girder construc- 
tion over the more conventional T- 
beams, giving lower form labor costs, 
greater speed of form building and 
lower surface finishing costs as rea- 
sons. 

In the case of wide box girder 
structures constructed over city 

streets, it is\not uncommon for the 
contractor to construct a Section of 

falsework on steel rollers so the entire 
unit of falsework can be moved ahead 
as the work progresses. 

Plywood is specified for forms for 
all exposed surfaces, but ship-lap or 
nearly worn-out plywood is ordinarily 
used for forming surfaces inside of 
the structure. 

Pouring sequence 

The box girder decks are usually 
poured in two operations: (1) the 
bottom slab and girder stems and (2) 
the top slab. In pouring the soffit and 
girder stems, experience has shown 
that it is more satisfactory to pour the 
bottom slab a short time in advance 

- of the girder stems. This eliminates 
boiling-up of the concrete near the 
bottoms of girder stem forms and 
avoids the possibility of voids in the 
concrete at the base of the stems. 

Following the pouring of the bot- 
tom slab and girder stems, the boxes 
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are stripped and construction of top 
deck forms begins. The floor joists ~~ 
which support the top deck forms are 
usually supported on a ribbon fixed 
to the girder stems. The ribbons are 
usually held in place by form bolts or 
by nails shot into the concrete by 
means of powder-actuated guns. In 
box girder cells which do not con- 
tain utilities, the forms for the top 
deck are ordinarily left in place. How- 
ever, it is customary to remove forms 
in those openings containing utilities 
to provide greater clearance for 
maintenance operations. 

Biggest pours 

There has been a tendency toward 
the construction of wall forms in 
larger units to effect savings in labor. 
Forms for retaining walls and abut- 
ments are often constructed in panels 
as large as 30 x 30 ft. and placed by 
means of a crane as the work pro- 
gresses. These forms are made un- . 
usually heavy and are used as many 
times as practicable. 

In placing concrete, the trend is 
toward larger and larger pours. Con- 
tractors find that this is more eco- 
nomical on work of this magnitude. 
With the large volume of work 

now in progress, it is not unusual for 
one contractor to be low bidder on 
two or more adjacent contracts in- 
cluding the construction of several 
freeway separation structures, In 
such cases the contractor handles all 
of the bridge work on adjacent con- 
tracts as one large project. In this 
way, he can organize specialized 
crews to handle special phases of the 
work for the entire job, such as erec- 
tion of falsework, placing concrete, 
and deck finishing operations. 

Contractors. own batches 

As a result of the larger units of 
concrete work, several contractors 
have found it economical to erect 

their own batching plants for con- 
crete aggregates. This provides them 
with better control of the production 
and delivery of concrete. The same 
plant can be used for several con- 
tracts in the same area. 

In placing deck concrete distribu- 
tion into the forms is usually carried 
out by means of hand-operated or 
power-driven concrete buggies, or by 
hoisting concrete buckets to all points 
on the deck with cranes operating 
alongside the structure. 

Innovation 

Griffith Company of Los Angeles, 
contractor on several of the Ramona 
Freeway structures, has successfully 
used a method of distributing deck 
concrete by means of an endless belt. 
A crawler-type pavement mixer is 
located on the bridge approach. One 
end of the steel frame supporting the 
conveyor is attached to the paver. The 
other end of the frame is supported 
by a crane also located on the ap- 
proach but equipped with a boom > 
long enough to move the discharge 
end of the belt to any point on the 
bridge deck. By maneuvering the 
crane and the mixer during the plac- 
ing operation, concrete is distributed 
to the entire deck area, thus entirely 
eliminating the need for hoppers, 
runways, concrete buggies and con- 
crete buckets. This operation is 
shown in the accompanying photo- 
graphs. It was used recently in the 
placing of concrete for a portion of 
the deck of a continuous flat slab 
structure, 45 x 90 ft. The maximum 
rate of pour during this operation 
was 85 cu. yd. per hr. 

Principal contractors 

The greater part of the freeway 
structure work in the Los Angeles 
area has been or is being done under 
contract by the following contractors, 
to name a few: 

Guy F. Atkinson Co. 
James I. Barnes Const. Co. 
Bent Const. Co. 
Bongiovanni Const. Co. 
W. J. Disteli 
Fredericksen & Kasler 
J. E. Haddock, Ltd. 
Peter Kiewit Sons’ Co. 
Charles MacClosky Co. 
Walter F. Maxwell 
Oberg Bros. 
Peterson & Baker 
R. M. Price Co. 
C. B. Tuttle Co, 
United Concrete Pipe Corp. / 
Webb & White ( 
Winston Bros. Co. 

Personnel 

F. W. Panhorst, Assistant State 
Highway Engineer, is in charge of 
the design and construction of all 
state highway bridges in California. 
The writer is in charge of the south- 
ern office located in Los Angeles. Geo. 
T. McCoy is State Highway Engineer 
of California. 
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“Nobody calls a superin- 

_ tendent in the middle of 

the night to say that 

things are going right. 

W hat they get him out of 

bed for is to shoot trouble 

and straighten things 

out.”’ 

So you 

_ Want to be a SUPERINTENDENT? 
F ANYBODY BELIEVES. it’s 
easy to be a modern construction 

‘superintendent, or that this piece 
contains any easy short cuts, he can 
stop reading right now. 

For there are no short cuts. To- 
day’s superintendent or project man- 
ager has one of the toughest jobs in 
America. 5 
There are no substitutes for the 

things he needs. They’re as definite as 
black and white. Today’s modern con- 
struction job calls for a trained psy- 
chologist with the patience of Job to 
exemplify all the old-time values 
while directing engineering and con- 
struction work which daily gets big- 
ger, more difficult, and more complex. 
It takes 24 hours a day 7 days a week 
to do the job properly. 

Need many talents 

A good superintendent must have 
many long years of experience. He 
must have the ability to pick the right 
man for each key job, and the courage 
to delegate authority. He must have 
a hundred different manners for dis- 
seminating orders to various men. He 
must command their loyalty, and 
must keep close harmony among dis- 
similar individuals. 
__ Today’s superintendent must have 
the ability to select and plan the setup 
of plant outlays running into million- 
dollar figures and more. Unless he 
does it right the first time, his mis- 
takes can break a contractor. Yet he 
must make his decisions without hesi- 
tation, and take all the responsibility 
if things go sour. He must get along 
with engineers and other people from 
the agency paying for the work. He 
must work in harmony with labor 
union bosses. 
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By C. W. "Smoky'’ WOOD 
Project Manager 

Hungry Horse Dam 

AS TOLD TO 

RAY DAY 

And last, though certainly not least, 
he must command just as much re- 
spect and confidence from the con- 
tractor-owners as he does from the 
lowest priced laborer on his job. It is 
an important factor in developing the 
financial backing a good superintend- 
ent must have on his job to show the 
best possible profit. 
Nobody calls a superintendent in 

the middle of the night to say that 
things are going right. What they get 
him out of bed for is to shoot trouble 
and straighten things out. 

In a way, such adverse factors as 
these are good for the construction 
business. A man either belongs in 
construction or he doesn’t. He be- 
longs, and he can go far, if he is man 
enough to accept such harsh rules 
and still look ahead to the deep inner 
satisfaction which comes from work- 
ing with them and getting a job done 

right. Young men from the 1952 engi- 
neering schools who can forget 40 
hours a week and concentrate on 
making these adverse rules a part of 
their lives 24 hours a day, 7 days a 
week, can practically write their own 
ticket a few years from now. For the 
rules are just as basic and even more 
essential to success than they were in 
Abraham Lincoln’s time. 

The man who gives this advice 
speaks, after considerable thought, 
from a 30-yr. background in Western 

construction and engineering. He is 
C. W. Wood, better known as 
“Smoky” Wood, Vice President of 
General Construction Co. of Seattle 
and project manager of the USBR’s 
big Hungry Horse Dam on the south 
fork of the Flathead River near Co- 
ram, Montana. Smoky Wood _ has 
supervised his share of the big ones: 
first and second steps at Ross Dam, 
Hetch Hetchy Dam (O’Shaughnessy 
Dam, raised 85 ft. in 1935-36.—Ed.), 
Harbor Island Shipyard at Seattle, 
and Tacoma Shipyard. He was assist- 
ant superintendent on Bonneville 
Dam, the San Francisco-Oakland 
Bay Bridge piers, Owyhee Dam, and 
many smaller jobs. Wood has literally 
watched the construction business 
grow up. 

Theories useless unless practiced 

Like all theories or rules, the ones 
- for a construction superintendent are 
no good unless they are used and lived 
with day after day for many years, 
How can a superintendent learn to 
command respect on a big job, for ex- 
ample, unless he has merited respect 
for many years on smaller ones? How 
can he straighten out trouble on a 
pressure grouting crew or help a rig- 
ger boss aniless he has actually pres- 
sure grouted or worked at rigging 
himself? 

To those who would be construc- 
tion superintendents, then, one of the 
first things to do is to start living with 
the rules, ironing out adverse condi- 
tions, and practicing all the things a 
man will need later on. Somehow all 
the priceless assets a man must have 
to direct big work must be sown, 
sprouted, nurtured and strengthened 
through the earlier, formative years. 
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There is absolutely no substitute nor 
any short cut. 
“Smoky Wood’s methods. are his 

own, and they are not at all unique. 
They are what every successful con- 
struction superintendent uses, bas- 
ically, and the difference is only in 
degrees. Jack McEachern, under 
whom Wood worked for many years, 
used the same basic rules coupled 
with a demand for near perfection 
from his subordinates as well as from 
himself. 

“Tt was a definite and favorable fae- 
tor in the professional growth of 
everyone who worked close to Jack 
McEachern,” Wood explains, “be- 
cause his demands helped every one 
of these men grow; helped them be- 
come resourceful.” 

The school of hard knocks 

When Wood was asked to name the 
things important these days to a 
superintendent, the first thing he put 
down was “Experience,” in big let- 
ters. Wood is a graduate engineer 
from the 1921 class at Colorado A & 
M, and he believes an engineering 
education advisable or even necessary 
for men who want to be the construc- 
tion superintendents of tomorrow. 
But in any discussion of the subject, 
he emphasizes the importance of 
practical experience in large quanti- 
ties as soon as the formal schooling 
of the individual is finished. 

“One of the valuable things about 
an engineering education is the fact 
that it gives a man an analytical 
mind,” is the way Wood puts it. “A 
man with that kind of mind can ana- 
lyze different aspects of a job, correct 
trouble, lower his costs, and do a 
better job than average of balancing 
the various economic values against 
each other. But they’re not worth a 
damn unless a man makes up his mind , 
to get some experience. How can you 
think, without the material to think 
with? 

“Take the setup for a modern ag- 
gregate plant on a big concrete dam, 
for example. Lots of things have to be 
balanced against lots of other things. 
How far is the haul? How far up- 
grade can you lift the stuff econom- 
ically so the cableway can drop most 
of it into the dam, instead of having 
to doa lot of hoisting? How deep can 
you go in your gravel pit? What 
equipment should you select? How 
tough are the specs? 

“Unless a man deliberately goes out 
as often as possible and exposes him- 
self to learning some of these things 
firsthand, he can’t very well plan or 
direct such a setup. And it’ll be even 
more important 10 or 20 years from 
now than it is today.” 

Think objectively 

Wood holds regular project con- 
ferences to promote harmony and 
understanding these days, as do most 
superintendents on big projects. The 
young man aspiring to become a 
superintendent himself some day can 
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MOST IMPORTANT is experience: 
“Take the setup for a modern aggre- 
gate plant on a big dam, for example 

. Unless a man deliberately exposes 
himself to learning things firsthand, 
he can’t very well plan or direct such 
a setup.” 

gain a lot of experience from these 
conferences by listening and keeping 
his eyes open on the job. At the very 
least, such conferences teach a man 
to think of a project in its broadest 
perspective. When a foreman of em- 
bedded metals can see that his work 
interferes at certain times with a 
higher priced carpenter crew, he has 
come a long way in this experience- 
perspective business. 

There are many ways for a con- 
struction man to gain experience, and 
one of the soundest is at once the 
toughest and most obvious. If a man 
will simply demonstrate a willingness 
to learn thoroughly a wide variety of 
jobs, it will pay dividends twice. 
First, it will teach him as nothing else 
can the fundamentals of a wide vari- 
ety of work. Second, it will mark him 
at once as a man with a promising 
future. And construction manage- 
ment will see it, too, for that particu- 
lar human trait is on the wane in this 
day of over-specialization and short 
hours. 

How the other guy does it 

In addition to the wide variety of 
experience possible on any job, to be 
had for the asking, one of the im- 
portant extra-curricular activities any 
would-be superintendent owes him- 
self is an occasional visit to another 
construction job nearby. A man can 
alwzys see two things on any project. 

He can see some new innovation he 
can use sometime to his own advan- 

tage, or he can see mistakes he can 
profit by; mistakes he’ll never make 
on his job. Either one is good ex- 
perience. 

The technical engineering-con- 
struction magazines of the trade are 

excellent extra-curricular material — 
for broadening a man’s theoretical 
experience, too, says Wood, whose 
office always contains current copies 
of many engineering periodicals. A 
foreman would do well to broaden his 
knowledge by this type of reading, © 
because much of the information he 
learns can be put to good use when | 
the great day comes to take over his 
first superintendency. 

The importance of grabbing big 
chunks of practical construction ex- 
perience as fast as possible cannot be 
over-emphasized, because later on, 
how well a man has gained experi- 
ence will determine how well he 
handles one of his toughest jobs: 
human contacts. 

Demonstrate abilities 

In many respects, a superintend- 
ent’s human contacts can make or 
break him faster than anything else. _ 
No superintendent is any better than 
the organization behind him; and to 

_a large extent the organization is di- | 
rectly.dependent on the superintend- | 
ent for its creation, its work, and its 
efficiency or lack of it, 
Many of the key men at Hungrv 

Horse demonstrated their talents 
along various lines back in the days 
when the project manager was a proj- 
ect engineer, foreman, or superin- 
tendent on jobs considerably smaller 
than the present one. The man who 
hopes eventually to be superintend-— 
ent in his own right will do well to 
watch for other men with potential 
talent along various lines. It culti- 
vates a healthy respect for the talents 
of other people, and that’s good for 
anyone on a construction job. It’s 
more than good for the man who, 
some day, will manage his own job 
and have to depend on many of these 
people to supervise the details. 

Keep in touch 

Loyalty, harmony, mutual respect, 
confidence; all owe their existence 
to the intangibles in human contact, 
There are no set rules for making 
such things spring up and grow. But 
it seems highly significant that on the 
jobs where these things are most in 
evidence, the superintendent or proj- 
ect manager works harder at staying 
close to his job than ever. 
Smoky Wood is no exception to 

this rule. The hours Wood has to 
spend on administrative matters in 
his office are so much drudgery as far 
as he is concerned, and he manages to 
delegate much of that work to admin- 
istrative subordinates. Wood con- 
siders his most effective hours those 
he spends out on the job, close to 
details, and close to his men, Only by 
being close to his men can he sense 
incipient trouble in the making. 

Possibly one of the worst causes of 
trouble and jealousy between men on 
a construction job is too little to do. 
There’s always more trouble and 

Concluded on page 84 

WESTERN CONSTRUCTION —February, 1953 
< 



Production and use of stone-sand 
in the concrete f 

_ Where natural sand is not suit- 

able for fine aggregate, con- 

tractors are being required to 

manufacture the product—More 

jobs are going to involve the 

making of stone-sand at moun- 

_ tain sifes—Stricter grading spe- 

cifications will tend to accentu- 

ate this trend 

ANY concrete dams have been 
constructed in regions where 

there were no natural aggregates 
available within economic range. This 
has often been the case where ‘high 
concrete dams have been built in the 
upper reaches of tributary streams. 
Lack of natural aggregates in these 
locations results from the fact that 
the very processes of nature which 
made and delivered the natural aggre- 
gates to their final location began in 
the reaches of the river near the dam 
site, but final deposit of the materials 
occurred a hundred or so miles away. 
When such a condition exists it be- 
comes necessary to transport natural 
materials for great distances or to 
find bodies of suitable rock near the 
dam site that can be quarried and 
manufactured into concrete aggre- 

gates. The final decision in any such 
case becomes largely one of eco- 
nomics. : 

Basis of knowledge 

-As in the past, there will no doubt 
be many instances in the future where 
the decision will be to use crushed 
stone coarse aggregate and stone- 
sand made from a locally available 
body of rock. Considerable experi- 
ence has been gained in recent years 
in the manufacture of stone-sand 
which should serve as a basis for mak- 
ing improvements in the plants and 
operating procedures on future proj- 
ects. , 

The importance of stone-sand in 
dam construction during the last 10 
to 12 years is shown in the table on 
page 64 that lists 23 concrete dams 
completed or under- construction 
since 1945. Thirteen of these have 
been constructed using stone-sand. 
These represent a volume of 14,600,- 
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IN THE WEST more and more 

contractors will be required to 
"make" sand at mountain loca- 

‘tions for dams and other struc- 

tures involving closely controlled 
concrete aggregates. The proc- 
ess of grinding rock down to fine- 
aggregate size is not new, but 

the trend toward using the result 
in concrete has increased during 
the last few years..Use of air- 
entraining agents, and the add- 
ed requirements for following the 
specified grading curve, have 
put more importance on the re- 

finements of making sand. 

Everyone concerned with the — 
specifying, producing or han- 
dling of concrete must be famil- 
iar with this subject, for the next 
job may be one where stone- 
sand is the logical answer for 
fine aggregate. To provide an 
authoritative review of the sub- 
ject this article was secured from 
the office of the Chief of Engi- 
neers. The information it con- 
tains adds helpful material to our 
coverage of modern develop- 
ments in concrete construction. 

—Editor. 

or large dams 

000 cu. yd. of concrete or about 48% 
of the total volume in all of the dams 
listed. It is interesting to note that of 
the 16,200,000 yd. placed using natural 
sand 6,500,000 yd. is in one structure. 
It can thus be seen that the use of 
stone-sand has played an important 
part in the construction of massive 
concrete dams in recent years. 

Trends in grading requirements 

Advent of the use of entrained air 
in concrete and the development of 
new methods for control of tempera- 
ture changes in mass concrete have 
influenced considerably the trends in 
grading requirements for fine aggre- 
gate. Prior to the advent of the use 
of entrained air in concrete, there was 
a tendency to use relative coarse 
crushed stone fine aggregate with a 
rather high percentage of minus #100 
material. It was considered desirable 
to have sand with a fineness modulus 
in the range 2.70 to 2.90 with the 
minus #100 material in the range from 
12% to 16% as delivered to the mix- 
ers. 

Grinding during the mixing process 
also usually increased the amount of 
fines and it was not unusual to find 
that after mixing the minus #100 in 
the sand had increased appreciably. 
In one unusual situation the minus 
#100 in the sand was found to have 
increased from about 12% to 14% as 
batched, to about 18% to 20% in the 
mixed concrete. Relatively high pro- 
portions of minus #100 was found to 
be desirable for use in lean interior 
mass concrete, particularly if a rea- 
sonable proportion of the minus #100 
was also minus #200. There was also 
the matter of economy since in most 
grinding or pulverizing operations an 
excess of fines is produced and the 
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use of as much of this material as 
possible resulted in a minimum of 
waste. 

Tighter specs now 

In recent years specifications have 
been written so as to provide some- 
what finer sand, having less minus 
#100 material than previously used. 
A table shows a comparison between 
a typical sand grading used in non- 
air-entrained mass concrete during 
the 1935 to 1945 period, with a sand 
grading now considered desirable for 
use in air-entrained mass concrete. 
Specifications have also been “tight- 
ened up” in recent years, particularly 
with regard to uniformity of grading. 

Corps of Engineers’ specifications 
set a limit on variations in fineness 
modulus of 0.10 from the average of 
fineness moduli of samples of sand 
produced over a period of the pre- 
vious 30 days for nine out of each ten 
samples taken. The trend toward the 
requirement of less minus #100 mate- 
rial in the sand for air-entrained con- 
crete results from the fact that the 
entrained-air supplies a superior form 
of “fines” which improves the co- 
hesiveness and workability in very 
lean mass concrete. 

The need for uniformity of grading 
has always been recognized, but uni- 
formity of gradng becomes a “must” 
with the very lean air-entrained con- 
crete. Without uniformity of grading 
it is impossible to control the quantity 
of air in the concrete. Control of the 
quantity of air and uniformity. of 
grading of the sand are both essential 
to achievement of the use of a mini- 

mum of cement which is a necessary | 
part of temperature control. 

Proportioning of lean mass con- 
crete mixes for use in the interior of 
a gravity dam is probably the most 
exacting of all concrete proportion- 
ing problems. The objectives, as in 
any other proportioning problem, are 
to produce with the available mate- 
rials the most economical mixture 
possible having the required work- 
ability and other characteristics. One 
of the most important of the other 
characteristics is the lowest prac- 
ticable cement factor. In order to 
achieve this important objective, the 
essential factor is to determine what 
is the optimum ratio of fine aggregate 
to coarse for the materials in ques- 
tion. 

Proportioning of lean mixes 

These very lean mixes are ex- 
tremely sensitive to variation in grad- 
ing of fine aggregate and to changes 
in proportion of fine aggregate to 
coarse aggregate. It is this extreme 
sensitivity which makes proportion- 
ing so much more exacting than it is 
for relatively rich mixes. Once this 
optimum proportion has been deter- 
mined, close control of batching is 
essential to sustained production of 
concrete having the desired low ce- 
ment factor. Properly graded and uni- 
formly controlled fine aggregate are 
prerequisites to achievement of great- 
est economy and lowest practicable 
cement factors in the concrete. 

As a general rule stone-sand con- 
crete, with which almost invariably 
crushed stone coarse aggregate is 

Type of aggregate used in dams completed 
or under construction since 1945 

PROJECT 
NAME 

Philpott 
Conemaugh. _. 
Narrows. 
Harlan County 
Jim Woodruff. 
Allatoona 
Whitney........... 
Ft. Gibson ee: 
Buggs Island. 
Mt. Morris 

PROJECT 
LOCATION 

_.Brazos River—Texas 

_..Genesee River—N. Y 
New River—W. Va 
Caney Fork River—Tenn......._.. 
American River—Calif. _.. 
Columbia River—Wash. 
Savannah River—Ga. 

Cumberland River—Ky 
Willamette River—Ore. _..... 

N. Santiam River—Ore 
White River—Ark. and Mo 

Kings River—Calif. 
Little Tenn. River—N. C. 

_.Flathead River—Mont. _. 
Sacramento River—Calif. 

Chief Joseph 
Clark Hill 

Bull Shoals 
Pine Fldticis hoe. ® 
Fontana 

Hungry Horse. 
Shasta 

* Natural sand and stone-sand blended. 
CS—Crushed Stone. G—Gravel. 
SS—Stone Sand. 

_....Smith River—Va. ___.... 
_.Conemaugh River—Pa. _.. 

“Republican River—Neb. 
__Chattahoochee River—Ga. ..... 

Etowa River—Ga. 

Grand (Neosha) River—Okla. 
Roanoke River—Va. and.N. C. 

VOLUME OF 
CONCRETE AGGREGATE 
(Cubic Yd.) Coarse Fine 

330,000 cs Ss 
330,000 cs NS 

410,000 G NS 

430,000 6S NS 
460,000 cs NS 

520,000 cs SS 

520,000 cs Ss 

530,000 cs Ss 

650,000 cs Ss 

760,000 cs ss 

940,000 cs *Blend 
960,000 cs SS 

1,000,000 G NS 

1,050,000 G NS 

1,050,000 cs Ss 
1,380,000 cs SSs* 

1,490,000 cs Ss 

1,530,000 cs SS 
2,100,000 cs Ss 

2,200,000 G NS 

2,800,000 cs SS 
2,900,000 G NS 

6,500,000 G NS 

TYPE OF 

30,840,000 

NS—Natural Sand. 

used, requires more water per unit of 
volume for a given slump than con- 
crete made with natural coarse ag- 
gregate and natural sand of compar- 
able grading. Also, because of the 
angularity and the rough surface tex- 
ture a higher proportion of stone- 
sand to total coarse aggregate is nec- 
essary to provide the required quan- 
tity of mortar for given plastic prop- 
erties than is necessary with concrete 
made with natural sand and natural 
coarse aggregate of comparable grad- 
ing. It follows therefore that for a 
given water-cement ratio the quantity 
of cement per unit of volume of con- 
crete, of given plastic properties, 
made with stone-sand and crushed 
stone coarse aggregate is usually 
higher than for natural sand and 
natural coarse aggregate of equivalent 
grading. 

Effect of “fineness” 

The relative “fineness” of the sand 
also influences the proportions re- 
quired for a properly balanced mix. 
Assuming a good continuous grading, 

__the optimum proportion of relatively 
“coarse” sand will be higher than for 
relatively “fine” sand for equivalent 
balance. For example, the optimum 
proportion of stone-sand of fineness 
modulus 2.90 (relatively coarse) fora 
lean interior mass concrete mix with- 
out entrained air and containing 6-in. 
maximum size aggregate would nor- 
mally be about 32% of the total ag- 
gregate; and for sand of fineness 
modulus 2.40 (relatively fine) it 
would be about 28%. Within reason- 
able limits of variation in fineness 
modulus the unit quantity of water 
required for a given consistency re- 
mains about constant when the pro- 
portion of sand to coarse aggregate is 
optimum for a particular set of mate- 
rials. It therefore follows that for a 
fixed water-cement ratio the cement 
content should also remain constant 
for all practical purposes. 

Changes with entrained air 

Use of entrained air does not alter 
the qualitative relationships ex- 
pressed in the foregoing but it does 
materially modify the quantitative 
relationships. When the entrained air 
is added to a mixture the net result 
simply stated is that the mortar phase 
is “bulked.” In other words the yield 
of a mixture of sand, cement and 
water is increased by a percentage- 
amount equal to the quantity of air 
entrained. With this in mind there is, 
therefore, a basis for adjusting from 
non-air-entrained concrete to air-en- 
trained concrete for a given set of 
materials. 
Having determined what the pro- 

portions for a non-air-entrained con- 
crete are, a reduction in the amount 
of sand to be used at the rate of about 
14% to 1%% for each per cent of 
air entrained can be made in the pro- 
portions for the entrained-air con- 
crete. Two other adjustments will 
follow: (1) a reduction in unit water 
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{ODERN STONE-SAND PLANT, showing the relatively standard features of surge storage 
ile, raw feed conveyor, screening structure, rod mill, wet classifier, classifier waste launder, 
nd finished sand conveyor. 

equirement and consequently a re- 
uction in unit cement content for a 
iven water-cement ratio will result 
or a given consistency; and (2) an 
icrease in unit quantity of coarse 
ggregate 1s necessary.to maintain 

he yield. 
While the method described above 

; not the usual approach to propor- 
ioning of a mixture it can be so used 
rhen a non-air-entrained mixture 
as already been successfully propor- 
ioned with a given set of materials 
nd it is desired to change to air- 
ntrained concrete. 
The method of proportioning lean 

oncrete mixes which is most com- 
aonly used is the “trial mix” method. 
\nalytical methods have been de- 
eloped which offer means of arriving 
t starting proportions and aggregate 
trading but a great amount of experi- 
nee with many kinds of materials is 
lso. available and provides a simpler 
asis for arriving at the proportions 
or the first trial mix. The process 
hen boils down to making adjust- 
nents in succeeding trials until pro- 
ortions which give greatest economy 
nd desired properties are arrived at. 
This work is usually done in the 

aboratory, and provides a starting 
asis for field production of concrete. 
t is invariably necessary, however, 
o make field adjustments based on) 
ybservations and experience with the 
ggregates as produced on the job in 
yrder to arrive at the final propor- 
ions which give the best results 
inder the existing field conditions. 

frends in plant design 

_Manufacture of stone-sand for use 
n concrete for dams as a specific 
yperation aimed at a product meet- 
ng predetermined grading require- 
nents has largely come about during 
he last 20 to 25 years. Prior to that 
ime it was sometimes customary to 
ise “screenings” from a coarse ag- 
yregate plant for sand or mix the 
‘screenings’ with natural sand, but 
ylants specifically designed for the 
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manufacture of stone-sand were the 
exception rather than the rule. 

In the period since the manufacture 

of stone-sand was first started, many 
different plant designs and operating 
procedures have been used. Plants 
have been of wet, dry, or a combina- 
tion of dry grinding and wet classifi- 
cation. The grinding equipment used 
has included rolls, cone crushers, 
hammer mills, impactors, rod mills 
and other types. With the wet proc- 
ess, hydraulic classifiers of various 
types have been used. With the dry 
process air separators have been used 

for classifying. In some instances 
careful comparisons of grinding 
equipment have been made either 
under field conditions or under pilot 
plant conditions for the purpose of 
determining what was the most satis- 
factory piece of equipment for a par- 
ticular application. 

All too often, however, grinding 
and other components of a stone-sand 
plant have been selected on the basis 
of what was most readily available 
or was of lowest first cost. In one par- 
ticular instance ten major plant 
changes and numerous operating 
changes were made in a plant during 
the first six months of operation in 
an attempt to produce sand meeting 
specification requirements. The mate- 
rial being processed was not unusual 
in nature and it is believed that pre- 
liminary grinding tests prior to de- 
sign of the plant would have provided 
a sound basis for selection of proper 
equipment and avoided all of the ex- 
pensive changes which were made. 
As experience has been gained and 
requirements more firmly established 
and better understood, more atten- 
tion has been given to selection of 
equipment and to plant design. 

Equipment makes a difference 

Prior to the advent of air-entrain- 
ment good workability in lean mass 
concrete was difficult to achieve. 
Then, particular attention was given 
to improving the two characteristics 
of grading and particle shape for the 
sand that offered the best possibilities 

Equipment and methods used in manufacture 
of stone-sand on recent projects 

ROCK 
DAM TYPE 

Philpott... Granite 

Allatoona 2... ‘Dolomitic 
. Limestone 

Whitney... ..... Limestone 

Ft. Gibson. ise Aes Limestone 

Buggs Island aa Granite 

Mt. Morris... Cherty 
Limestone 

Genter Hill 23 es Limestone 

Clarkorl Wire ties Wye ts eda er, Granite 

Wolf Creek... Dolitic 
Limestone 

Lookout/Poinkint oo eee Diabase 

Datroskucete Sot see ce ene ee Diorite 

Bull Shoals... Limestone 

Rantanics ae oes ee Quartzite 

METHOD OF GRINDING 
CLASSIFYING EQUIPMENT 

Dry 2 Short head cone crushers 
1 Roll crusher 

Wet 2 Roll crushers 
and 2 Hammer mills 
Dry 1 Impactor 

Dry 4 Pulverizers 
1 Hammer mill 

Dry 1 Short head cone crusher 
2 Hammer mills 

Wet 1 Rod mill (wet) 
Center periphery discharge 

Wet 1 Rod mill (wet) 
Center periphery discharge 

Dry 1 Hammer mill 
1 Impactor 
1 Roll crusher 

Wet 1 Rod mill (wet) 
Center periphery discharge 

Dry 2 Roll crushers 
2 Hammer mills 
1 Short head cone crusher 

Wet 1 Rod mill (wet) 
Center periphery discharge 

Wet 2 Rod mills (wet) 
Center periphery discharge 

Dry 3 Hammer mills 
2 Impactors 

Wet 2 Rod mills (wet) Overflow 
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of achieving the low cement factor 
concrete of required workability es- 
sential to proper control of tempera- 
ture. Tests proved that for a given 
material some grinding equipment 
produced a better graded sand than 
other equipment. Also some equip- 
ment produced particles of superior 
shape, whereas other equipment pro- 
duced sand with poorly shaped par- 
ticles. The matter of economy ‘also 
has had and will continue to have a 
bearing on trends in plant design. 

Production economics 

The two major points for consid- 
eration have been amount of waste 
and cost of metal. The first of these 
has at times become a problem be- 
cause the grinding or crushing unit 
which produced material with the 
least waste also produced material 
having the least desirable particle 
shape and grading. However, where 
proper consideration has been given 
to all of the aspects of the problem, 
the advantages of desirable particle 
shape and good grading have out- 
weighed the disadvantages of higher 
waste and resulted in selection of the 
unit which produced best particle 
shape and grading. 

Considerations of metal-loss have 
exerted a major influence on trends in 
plant design. In an effort to get de- 
sirable grading and particle shape, 
grinding equipment of the high speed 
impact type such as the hammer mill 
and the impactor has been success- 
fully used when the material being 
ground was low in silica. With highly 
siliceous materials such as granite, 
diorite, quartzite and similar mate- 
rials metal-loss becomes a major con- 
sideration. 
Wear in the grinding operation 

sometimes amounts to from .75 to 1.00 
Ib. of metal per ton of sand produced. 
Although hammer mills (and impac- 
tors) will produce sand from these 
materials having very good particle 
shape and grading there are two 
major objections to their use. First 
the cost per pound of the manganese 
steel used in the hammers, where 
most of the metal loss occurs is high, 
and second the downtime for replac- 
ing worn hammers cuts production 
and adds to cost of operation and 
maintenance. Some hammer mills of 
recent design are reversible which 
eliminates the turning of hammers 
and thus reduces the downtime. 

Rod mills most common 

Objections to the high-speed im- 
pact units for grinding highly abra- 
sive material has no doubt influenced 
the trend toward use of rod mills for 
this purpose. The advantage in the 
use of a rod mill lies in the fact that 
the loss in metal is largely rods which 
cost only about % to 1/5 as much 
per pound as the mariganese steel 
used in hammers. Metal loss from lin- 
ers made of steel comparable to that 
in hammers is only a fraction of the 
total metal loss in rod mill grinding. 
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While other types of grinding 
equipment have been used in plants 
built during the last 10 years, the rod 
mill has probably been more pre- 
dominantly used than any other type, 
particularly in the most recent plants 
(see table). Both overflow and 
center-periphery-discharge mills have 
been used with a very definite trend 
toward use of the latter in the more 
recent plants. 

Sand classifying 

Wet classification of sand has been 
more predominantly used recently 
than dry classifications for several 
reasons. The outstanding reason is 
the fact that weather conditions and 
other factors such as water encoun- 
tered during quarrying operations 
make it very difficult, and often al- 
most impossible, to keep the raw feed 
dry. 

Use of the rod mill as the grinding 
unit has also influenced this trend. 
The capacity of the rod mill operated 
wet is probably twice that when oper- 
ated dry. Also the rod mill produces a 
much smaller quantity of excess fines 
when operated wet than when oper- 
ated dry with a resulting decrease in 
waste. For these two reasons it has 
been universal, as far as is known, to 
grind wet with the rod mill when pro- 
ducing sand for use in concrete for 
dam construction. It therefore fol- 
lows that wherever a wet rod mill is 
used as the grinding unit, wet classi- 
fication will also be used. 

Segregation problems 

Most of the other types of grinding 
units such as hammer mills, rolls and 
cone crushers will handle either dry 
or damp feed and therefore have not 
exerted any material influence on 
choice between wet or dry classifica- 
tion. Where the raw feed is alter- 
nately wet and dry it is considered 
necessary to dry the raw sand before 
introducing it into the air separator. 
This is particularly important when 
dry and uniform results are to be 
obtained. This increases both plant 
and operating cost. Where dry classi- 
fication is used there is also the prob- 
lem of avoiding objectionable segre- 
gation during processing in the fin- 
ished sand. Preparatory to introduc- 
ing the dry sand into the air separator 

it is essential that handling be very 
_ carefully done. Segregation whict 
can occur in handling will result it 
non-uniformity of the raw sand fec 
to the air separator with resultin 
non-uniformity in the finished san 

After classification it is customary 
to deliver the finished sand to conica 
storage by belt conveyor. It is neces 
sary then to add a uniform and ade. 
quate amount of moisture to the fin: 
ished sand, preferably as it is dis 
charged on to the final conveyor 
otherwise fines will be blown away 
as the materials drop from the end o: 
the belt to the storage pile and thy 
coarse particles will separate from the 
fine at the apex of the storage pile 
This kind of segregation is typica 
with dry sand and can largely nullify 
the results of otherwise careful anc 
satisfactory processing unless th 
moisture is added. - g 

In addition to the other problem: 
where dry processing is used, there 1 
the dust hazard which presents « 
menace to both health and equip 
ment. To alleviate properly the dan 

“gers\involved there should be in 
cluded in the plant dust collectin; 
equipment. This also adds materiall: 
to the equipment and operating cost 
and has influenced the trend towar« 
use of wet processing. 

Hydraulic sizer 

In one stone-sand plant of recen 
design, which is now in operation 
two pieces of equipment relativel: 
new to sand manufacture are bein; 
utilized. The first of these is the hy 
draulic sizer by use of which thi 
minus #16 sand from a wet grindin; 
rod mill is separated into eight frac 
tions. On this project the sand i 
separated into two size fractions 
The coarse sand is #4 to #16 and thi 
fine sand is minus #16. In this cas 
the sizer is utilized only to removi 
excess fines from the minus #16 al 
though provisions are made in thi 
plant for wasting parts of any of thi 
eight fractions if excesses occur. It 
a natural-sand processing plant nov 
in operation a similar piece of equip 
ment is used and provisions are madi 
for storing excesses in any size grou 
for later use when deficiencies occur 
Utilization of this piece of equipmen 
in future plants seems to offer an un 

Typical gradings of stone-sand for lean mass 
concrete with and without entrained air 

Used in Concrete Considered Desirable 
Without With SIZES 

(Square Mesh Sieve) 

Pass #4—Ret. #8 
Pass #8—Ret. #16 
Pass #16—Ret. #30 
Pass #30— Ret. #50 
Pass °#50— Ret. #100 2. Ss ee 
Pass’ 100 qeivan serene wey 

Fineness Modulus .....--........--2s--ccccceeeeeeeoeee 

Entrained Air Entrained Air 

20%, 10% 
22%, 15%, 
Ws 25% 
14%, 25%, 
Hoe 17%, 
14%, 8% 

100%, 100% 
2.80 2.52 
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sual/opportunity for control of grad- 
g and uniformity of grading never 
fore possible. — 
The second piece of equipment is 
dewaterer which is used to remove 
le excess water carried by the minus 
[6 sand as it is discharged from the 
ydraulic sizer. The sand and water 
ixture is actually a slurry with 
ore than 20% free moisture (water). 
he dewaterer reduces this to 15% 
ee moisture which is about a stable 
oisture content for this sand. This 
advantageous from two points of 
ew: (1) Concrete of uniform con- 
stency can be more easily produced 
hen the free moisture content of the 
ysregates, particularly the fine ag- 
‘egate, is uniform; and (2) when ice 
id refrigerated water are used for 
-ecooling the lower the quantity of 
ee moisture in the aggregate the 
‘eater the quantities of cold water 
yd ice which can be added. 
With the recent developments in 
poling techniques in which all of 
ie materials which go into the con- 
ete may be cooled, the latter is of 
ss importance but maintenance of 
w uniform free moisture content of 
ie aggregates as delivered to the 
ixers is prerequisite to production 
"concrete of uniform consistency. 
Ithough this device has not been 
sed for reducing the free moisture 
yntent of sand produced in one size 
‘4 to pan) to a stable moisture con- 
tion it seems logical that such could 
> accomplished, The dewaterer is of 
irticular interest because the method 
"putting the fine aggregate into free 
‘ainage storage for a minimum 
riod in an attempt to attain low 
niform moisture content has not 
2enl entirely satisfactory in the past. 

onsiderations in plant design 
id operation 

Many improvements have been 
ade in the last few years in both de- 
gn and operating techniques of 
one-sand plants. Valuable experi- 
ice has also been gained and should 
tve as a basis for making further 
iprovements. Job conditions such as 
train, location of quarry, and other 
ant considerations will influence to 
great degree the arrangement of the 
ant. Every situation will be differ- 
it and will therefore require a plant. 
ssigned for the particular conditions 
iat prevail. Nevertheless there are 
me basic considerations which 
lould be taken into account in the 
ssign and selection of equipment for 
very plant. 
The crushing and grinding char- 
teristics of the stone which is to be 
anufactured into stone-sand should 
- investigated as a basis for selection 
equipment. If similar material has 
sen previously used a critical review 
the plant used and the results ob- 
ined should be made. Almost invari- 
ly the manufacture of stone-sand is 
sociated with the manufacture of 
ushed-stone coarse aggregate. The 
anner in which the stone crushes 
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SEGREGATION IS APPARENT in this conical surge storage pile of feed material for a stone- 
sand plant. 

will often determine what will com- 
pose the raw feed for the manufacture 
of the stone-sand. 

Whenever practical a full scale 
crushing test is desirable in a plant 
reasonably equivalent in size. As an 
alternative, crushing tests in a pilot 
plant may be conducted in which sev- 
eral types of crushing and grinding 
equipment can be utilized under vary- 
ing operating procedures. Results of 
one or a combination of these meth- 
ods of investigation of the crushing 
and grinding characteristics will yield 
valuable basic information.. With 
such information it is possible to 
select equipment which will give the 
best balance between quality of the 
aggregates produced and economy in 
production. 

Factors which influence the choice 
between wet and dry processing have 
been previously outlined. Under most 
conditions it is believed that wet proc- 
essing is more practical and less ex- 
pensive than dry processing. The 
trend in recent years to the wet rod 
mill for grinding seems to verify this 
conclusion, 

Plant flexibility 

Flexibility should be given due con- 
sideration in the design of a plant. 
This does not mean that a plant must 
be replete with devices for varying 
or modifying all of the operations 
through an infinite range. It is essen- 
tial however that the basic steps in 
the processing procedure will be 
made reasonably flexible so that proc- 
essing idiosyncrasies of the material, 
which were not apparent during the 
preliminary investigation, can be cor- 
rected for by varying the operating 
procedure. With a wet grinding rod 
mill, for instance, rate of feed, grading 
of feed, pulp density, size and grading 
of rod charge and speed of the mill all 
have an influence on the product of 

the mill. It is not usually practical to 
provide variable mill speed although, 
it is practical to change the mill speed. 
Provision can be made for control- 
ling and varying the rate of feed and 
the pulp density in the mill. It is not 
usually practical to make provisions 
for varying the grading of the feed. 
The size and grading of the rod 
charge can be varied and once a de- 
termination of the proper size and 
grading of the charge has been made 
it should be maintained as nearly con- 
stant as practicable. 

Two plants 

The sand plant should be inde- 
pendent of the coarse aggregate plant 
with which it is usually associated. 
This is accomplished by providing 
surge storage for the material which 
is to be used as feed for the sand 
plant. This has become common prac- 
tice in the design of sand plants in 
recent years. 

Grading and rate of feed to a rod 
mill should be as nearly constant as 
practicable. It is believed that when 
difficulty has been encountered in 
producing sand of uniform grading 
by wet rod mill grinding the problem 
has resulted from variations in grad- 
ing of the feed. It has been quite com- 
mon in recent plants to put the pri- 
mary fines (minus #4 from coarse 
aggregate production) and the coarse 
material (usually #4 to 5£-in. or 34- 
in.) in a common conical stock pile. 
Because of variations in production 
of the coarse aggregate this results in 
a random mixture which may vary 
quite widely in grading. Segregation 
also occurs as the materials are placed 
in storage and this aggravates the 
situation. 

The obvious solution to this prob- 
lem is separate storage, preferably in 
bins rather than conical piles from 

Concluded on page 82 
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A fresh outlook on terminal traffic handling is — 

THE TRI-DIMENSIONAL AIRPORT 
ESS THAN FIFTY years ago the 
Wright brothers put their heads 

together and developed the first suc- 
cessful flying machine. Their fantastic 
mechanism has stimulated more mass 
thinking and has shown a greater ac- 
celeration of development than any 
other form of transportation. Our 
modern airplane is truly the crowning 
achievement of this age of mechan- 
ical marvels. 

However, no form of transporta- 
tion can advance in speed and effi- 

About the author... 

RAYMOND B. ROGERS is a 

commercial artist in the Pacific 
Northwest. He describes himself 
as having been "an interested 
spectator in the development of 
aviation since the time of the 
Wrights," though his own flying 
has been confined to "'the cush- 
ioned seats of regular airline 
planes." 

The result of Rogers’ thoughts 
on air terminal facilities has been 
the "tri-dimensional" airport de- 
scribed here. Rogers has de- 
parted completely from current 

By RAYMOND B. ROGERS 
Portland, Oregon 

ciency if its terminal facilities do not 
keep pace. For example, how could 
the tremendous cargoes of ore, lime-* 
stone and coal be moved so continu- 
ously over the Great Lakes if it were 
not for the ingenious bulk cargo 
handling machines to be found at 
every major lake port? 

There has been unmistakable evi- 

airport design, feeling that evo- 
lution along the present pattern 
is infeasible. He has considered 
many phases of the handling of 
air and ground traffic, and in 
numerical procession he has 
touched upon each of them here. 
Furthermore, he has used _ his 
professional talent to illustrate 
them in a manner that, by com- 
parison with our more accus- 
tomed blueprint, is evocative in- 
deed!—Fditor. 

(Further editorial comment 
on page 55.) 

: t 

dence during the past ten years that 
the nation’s airport facilities are not 
keeping pace with the technological 
development of the aircraft they are 
supposed to serve. What are these 
conditions found on every major air- 
port which cause delays and irrita-+ 
tions, and which develop hazards that 
offset many of the advantages of the 
modern aircraft’s speed and efh- 
ciency? It is only necessary to men- 
tion a few of these air-age “handi- 
caps.” 

( 

Air-age “handicaps” 

First, there is too much real estate 
involved because of the present poor 
area design. Then, there is the usual 
maze of hazardous intersecting run- 
ways and taxiways. All this causes a 
tremendous loss of time during take- 
offs and landings. Loading and un- 
loading are primitive and time con- 
suming, being based on similar opera- 
tions with much slower surface ve- 
hicles. The loading apron is usually 
cluttered with every type of “peram- 
bulator” imaginable from huge gas- 
tank trucks to mobile stairs, This 
Open-air activity is not bad in fair 
weather but during sleet, hail and 
rain storms it becomes a mess! Pas- 
sengers are frequently drenched and 
wind-blown as they walk between 
plane and station. 

Maintenance hangars are, in many 
cases, built too close to the terminal 
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tation sn loading: areas, causing 
onfusion and delays during rush 
eriods. And lastly, there is the air- 

t limousine. This notorious vehicle 
f the “age of flight” probably causes 
nore than one air traveler to wail, 
Next time I’ll try the train!” 
The foregoing introduction has 
ketched some of the growing pains 
f the present-day airport. The (Plain 
act of the case is, the present “two- 
limensional” type air terminal cannot 
ye expanded or even designed larger 
vithout multiplying the above men- 
ioned difficulties. 
Air line operators, aircraft manu- 

acturers and city officials have all 
een groping for an answer to the 
nique problems of our air terminals, 
vhich have all too suddenly evolved 
om, lowly cow pastures. Therefore, 
is the purpose of this article to 
dice an entirely new idea to 
ope with these problems. This idea 
1as been developed into a design 
alled the “tri-dimensional airport” 
yecause its central portion is con- 
iderably higher than its outlying 
rea. This effect is plainly shown in 

e accompanying photo of the scale 
nodel. The numbered pointers on the 
nodel refer to major features of the 
lesign which are described in the 
ollowing text and illustrated with 
chematic drawings. 

Runways are mechanical 

“The Number One feature is the 
nique runway design. These run- 
vays are to be operated in pairs and 
heir inclined sections determine the 
reneral form of the airport as a whole. 
-roperly engineered, the runway in- 
lines are mechanical in function. As 
hown in Fig. 1, gravity is used as a 
Ositive force to act on a plane in 
notion to such an extent that exces- 
ively long landing and take-off runs 
ire eliminated. This force is used in 
nany other forms of transportation, 
vhy not use it as suggested here? 
‘The second major feature of this 

lirport is found in the runway pat- 
ern. Each strip is a free and inde- 
pendent unit of ample width and 
ength (Fig. 2). There are no haz- 
irdous intersections or connecting 
axiways. Planes always finish their 
anding runs on the loading apron 
ind from here they always take off. 
And, because the terminus of each 
‘unway is offset from that of its twin 
yy the width of the apron, it will be 
yerfectly feasible and safe for one 
lane to land at the same time another 
s taking off. Such independent run- 
way operation on our present “lat 
Ids would not only we dangerous 

put pracically impossible. 

Terminal i is nichoval 

_ Feature Number Three is the ter- 
ninal proper. This unusual structure 
s, in fact, a huge multi-storied build- 
ng with the loading apron for its 
roof. It has been conceived as being 
puilt from the mean ground level to 
ts: oomecaae height with an ex- 
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tensive earth fill smoothly graded up 
to the roof or apron surface. The in- 
ternal plans would be based on scien- 
tific studies by trafic engineers to 
obtain the smoothest flow of passen- 
gers, mail, and freight. To this end 
there would probably be more me- 
chanical gadgets used than in any 
major terminal today. 

This introduces Feature Number 
Four: the use of dozens of hydraulic 
elevators, especially designed to go 
beyond the exterior surface to load 
and unload level with the aircraft 
floor. This feature is sketched in 
cross-section in Fig. 4. It is obvious 
that this method of transferring pas- 
sengers, mail and baggage would be 
100% weatherproof. Fig. 4 also illus- 
trates the use of larger elevators for 
super- speed freight “capsule” load- 
in 
pene Number Five has to do 

with the service of the planes on the 
loading apron. The star performer 
here is a tractor-tanker, which always 
meets a plane just as it finishes its 
landing run. Connections are made 

and the aircraft is towed to a precise 
position beside a pair of elevator 
hatches. Here the transport is halted, 
signals given, the elevators rise to the 
floor of the plane and it is quickly un- 
loaded. After the last load has been 
lowered into the terminal and the 
hatches closed, the plane is moved 
to the next pair of elevators and just 
as quickly loaded. All this while the 
towing-tanker has been pumping fuel, 
oil and water into the ship’s tanks. 
This service should be completed in 
a half-hour or less, fair or foul 
weather, Then the empty tractor is 
disconnected and the plane moves a 
very short distance to the take-off 
position. Seconds later, due to the © 
tri-dimensional runway, it is speeding 
to its next destination. 
Number Six points out the “hub” 

structures at the center of the airport. 
Obviously, the control tower is situ- 
ated here. Due to the tri-dimensional 
design, this control station is two or 
three times higher than any airport 
tower in use today. Furthermore, it 

Concluded on page 119 
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Rock work was one jump ahead as contractor poured — 

Concrete face on Bear River Dam 
INAL STEP in rock-fill dam con- 

JL” struction is the pouring of a rein- 
forced concrete facing slab over the 
upstream blanket of select placed 
rock. This operation has recently 
been completed by Utah Construction 
Co., contractor for Pacific Gas & 
Electric Co. on the lower Bear River 
project in central California. The 
project consists of two dams, located 
on the Bear River, a branch of the 
Mokelumne. An outline of the proj- 
ect, including design details, appeared 
in Western Construction for March 
1951, pp. 63-66; quarrying methods 
and rock placing were later reviewed 
in the issue of February 1952, pp. 61- 
64. The following description is con- 
fined to the design of the concrete 
facing slab and to the method used 
to cover almost 300,000 sq. ft. of 
crane-placed dry-rubble masonry. 

Placed-rock considerations 

The principal resisting element ofa 
rock-fill dam-is the weight of the 
dumped rock, which is deposited in 
horizontal lifts and thoroughly 
sluiced to secure maximum contact 
of the large rocks. Specifications on 
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Progress on select rock placement controlled all 
other work on P. G. & E. project — Utah Construc- 

tion Co. used Pumpcrete to keep face concreting 

separate from derrick-stone operations shown 

this job provided that nearly all the 
fill be of 1- to 10-ton size or larger. 

On the upstream face of ‘the 
dumped fill, a layer of select rock was 
placed as an intermediate between the 
loose fill and the concrete face. The 
purpose of the placed rock is three- 
fold:(1) it distributes load from the 
concrete slab to the fill, (2) it acts as 
a retaining wall for the dumped fill 
when the upstream slope is to be 
steeper than the natural angle of re- 
pose of the fill, and (3) it supports 
the concrete membrane against un- 
equal settlement of the fill, which 
would otherwise rupture the mem- 
brane. Natural angle of repose for 
loose fill such as was placed on the 
Bear River job is between 1.32:1 and 
1.38;1. The upstream faces of the two 
structures were designed for slopes 

of 1.3:1 (No. 1, the main dam) anc 
1:1 (No. 2). Obviously, then, espe 
cially in the case of the secondary 
dam, the placed rock was to act as < 
retaining wall. 

In fulfilling its functions, and fo: 
the sake of economy, the placed-rocl 
section was designed to have a vary 
ing cross section. At the crest of th 
mdin dam, for instance, it is 10 ft 
thick, nonmal to the face of the dan 
(16.3 ft. horizontally), At any poin 
below the crest, its thickness was de 
signed to be 10 ft. plus 0.05h, wher 
h was the increment of dam heigh 
measured downward from the crest 
Maximum thickness at the dam toe 
as a result, is 29.7 ft. normal to th 
slope, and 48 ft. horizontally. Thi 
feature of the design was develope 
from a similar method used on th 

WESTERN CONSTRUCTION —February, 195. 

rey! 2S 



record-height Salt Springs Dam built 
by P. G. & E. in 1931. 
Material for the placed-rock section 

was handled in individual pieces by 
cranes and trained crews and was 
placed to conform to the design slope 
of the upstream face of the dam. Spe- 
cifications provided that the rock in 
the upstream face be placed in ap- 
proximately horizontal planes. This 
resulted in a stepped appearance for 
the face of structure, with the “upper 
front corner” of each rock thereby 
established about on the theoretical 
slope line of the dam. 

Rock work progress 

Problems in placing this rock, inci- 
dentally, constituted the key to prog- 
ress on the entire job. Although the 
placed-rock accounted for only 8% of 
the volume of the dam structure, it 
controlled progress in every other 
phase of work. Quarrying and dump- 
ing the loose fill, or pouring the fac- 
ing slab, did not represent any par- 
ticular independent problems. How- 
ever, the handling of large sections of 
quarried granite is a skill that is not 
frequently included in present-day 
construction work. 
Requirements for the operation 

were such as/are encountered in work 
of the type known as dry-rock paving, 
which includes tightly knit placing 
and chinking of the rock. The differ- 
ence was that this job had to be con- 
structed with derrick stone. As a re- 
sult, it was necessary for the contrac- 
tor first to train men for the work and 
then to maintain a training program 
that would provide both for replace- 
ments and for expansion of the op- 
eration along the lengthening crest. 

In the final phases of the program 
last year, during the rush to com- 
plete the job on schedule and before 
the winter season, the contractor had 
as many as eleven large cranes and 
rock placing crews strung along the 
rising crests of both dams. 

In the toe of the placed-rock face 
and extending up along both abut- 
ments to the crest a trench was ex- 
cavated in the solid granite to provide 
for a concrete cut-off wall. This wall 
also served as a tie between the facing 
slab and the foundation rock. At 
streambed level this trench and cut- 
off wall reached a maximum section 
of 3 x 22 ft., but this size org 
reduced to a minimum of 3 x 5 ft. 
near the crest. This cut-off was 
poured in advance of both select rock 
and facing slab and was kept ahead 
of the rock placement as that work 
advanced upward. 

Concrete facing 

' The reinforced concrete facing 
represents the watertight membrane 
1 quired for a structure of this type. 

he concrete was formed in about 60 
x 60-ft. squares (some miscellaneous 
sizes and shapes also required), and 
each was reinforced to act as a struc- 
tural unit. Individual slabs were sep- 
arated by a spacing of 1 or 2 in., de- 
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CLOSE SCHEDULE is apparent in work on secondary dam. Note small-unit face forms still in 
position on completed pour. Rock work wore out about 50 wire-rope slings daily, kept 8 iron- 
workers busy splicing new ones. 

pending upon the anticipated move- 
ment, and a copper waterstop was 

installed around all sides. This design 
provided an articulated face that will 
conform with any gradual settlement 
in the fill, maintaining an adequate 
watertight structure. 

Thickness of the slab varies from a 
maximum of 3 ft.,9 in. to a minimum 
of 1 ft. along the crest. The reduction 
in thickness is gradual, with reinfore- 
ing proportioned to maintain a uni- 
form percentage of steel. The pattern 
ranges from two layers of l-in, square 
bars at 14-in. spacing each way at the 
toe of the dam, to a minimum of one 
layer of l-in. square bars at 13-in. 
spacing each way for the top slabs at 
the crest. 

One minor but important problem 

was the securing of materials of 
proper characteristics to maintain the 
concrete underneath the waterstops 
at the specified separation during 
pouring operations. The object was 
to fill this space with something that 
would support the concrete as 
poured, but would not provide 
enough strength to resist any move- 
ment as the slabs later adjusted. An 
aerated plastic, Styrofoam Type 1, of 
extremely light weight and adequate 
strength, was used for this purpose. 
In the space above the waterstops, a 
conventional type of filler covered 
with a hot mastic was used. 

Construction joints 

Since the placed-rock face was ir- 
regular, provision had to be made at 

EXCEPTION TO THE RULE was use of crane and lay-down bucket to place facing concrete. 
Concrete at bottom is already stable and forms are being moved up for re-use on continuation 
of same pour. . 
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construction joints to define the 
thickness of the slabs and support 
them at those points. To do this, the 
stair-step pattern of rock was altered 
at 60-ft. intervals up the face, creat- 
ing berm-like depressions (keyways) 
4 ft. deep and 2¥ ft. high. Face forms 
held concrete poured along these key- 
ways, filling them out to a smooth 
surface parallel to the plane of the 
dam face. 

Other keyways, extending up the 
dam from cut-off to crest, and spaced 
60 ft. apart, were also provided in con- 
struction of the placed-rock layer. 
These keyways were also filled with 
concrete, and the whole result was a 
60-ft. grid of unreinforced concrete 
stringers over the face of the dam. In 
pouring the facing slabs, joints were 
established along the centerlines of 
these stringers, giving support to the 
slab edges and defining their thick- 
ness uniformly. 

Production of concrete aggregate 
from crushed quarried granite was 
not allowed, but crushing of river 
gravels was permitted for the pur- 
pose. Most of the sand and gravel was 
obtained from a natural deposit along 
the river about % mi. upstream from 
the main dam. The material was 
washed and screened and hauled to 
stockpiles. It was batched and mixed 
as required and transported by means 
of transit mixers and Dumpcretes to 
the placing equipment. 

Concrete placement 

Concrete arriving at the upstream 
face of either dam was handled from 
there either by crane or by Pump- 
crete. Since select-rock placement 
along the crest and concrete pouring 
across the face were going on at the 
same time, and rush conditions ap- 
plied to both, it was necessary to keep 
the operations entirely separate from 
and independent of each _ other. 
Cranes would have been the obvious 
way of handling concrete for the fac- 
ing slab, and they were used at times 
—mostly for pouring the cut-off wall. 
But, constant employment of cranes 
standing atop the dam would have 
interfered with their more important 
task on the rock work, and use of 
special cranes there, just to handle 
concrete, would have cluttered the 
scene additionally. Thus, about 80% 
of the concrete was moved into posi- 
tion by Pumpcrete. Incidentally, this 
illustrates an evolution in concrete 
placing procedure during the 20 yr. 
since similar work was carried out 
when Salt Springs Dam was built. At 
that time, concrete was hauled in rail 
cars by gasoline-driven locomotives 
and dumped into wooden chutes lead- 
ing to the forms. 

It was feasible to divert cranes from 
rock placement in order to pour cut- 
off concrete for a couple of reasons. 
First, such pouring was intermittent, 
more so than the facing slab pours. 
Secondly, the cut-off locations, 
against the abutment, meant that 
cranes working on the pours were out 
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DETAIL AT ABUTMENT shows steel in posi- 
tion, form walers bolted to extensions of 
anchorage rods drilled into rock. 

of the main area of rock work. 
Forms for the top face of the slabs 

were a heavy-gauge modification of a 
standard metal panel with bent-up 
flanges for clipping together. These 
forms were quite similar to the type 
used in wall construction for con- 
crete buildings. The use of a weighted 
sliding form which could be pulled up 
the dam face as the pour advanced, 
and which had been used at Salt 
Springs, was considered by the con- 
tractor but discarded. An extended 
slope length is needed to make sucha 
form economically feasible. Also, a 
heavy form would have required a 
crane atop the dam to assist in lateral 
positioning; and this would have 
interfered with rock placement. 

Handling form panels 

For the Bear River job, form panels 
were built. in small units, 2 ft., 3 in. 
wide and 7 ft., 8 in. long, which could 
readily be handled by manpower 
alone. Larger sizes would have be- 
come cumbersome mainly because of 
the weight of necessary extra stiffen- 
ing. Steel walers formed of double 
channels were laid vertically on the 
face of the dam at 7 ft., 8-in. centers 
to support the form panels. The wal- 
ers in turn were supported on anchor- 
age rods drilled into the placed rock. 
These rods were spaced at 7 ft., 8-in. 
centers horizontally and 5 ft. verti- 
cally, and were used also to position 
the reinforcing steel for the facing 
slabs. A threaded rod welded to an 
anchorage rod permitted adjustment 
of a she-bolt to place the walers at 
proper height. 

Concreting sequence 

In general, the pouring plan car- 
ried alternate slabs ahead checker- 
board style, so that the copper water- 
stops were first half-embedded and 
then completely covered as the slabs 
advanced, For a given slab, form 
panels were installed three-high (6 ft., 
9 in.) at the outset, clear across the 
slab, and pouring begun. From a stra- 
tegically placed receiving hopper, the 
concrete was conveyed by chute 
down into the forms. As the chute 

was swung through an arc along the 
face of the dam, concrete was dis- 
tributed across the 60-ft. width. 

Installation of succeeding lifts of 
form panels (two-high for each lift) 
followed close behind the movement 
of the chute. When the chute had fin- 
ished at one end, panels were ready to 
receive concrete back at the begin-_ 
ning once again. 

Progress and payment 

Concrete was placed at a rate of 
about 40 cu. yd. per hr.; and when 
3 hr. had €lapsed, the pour was gen- 
erally about half-way up the slab, or 
about 30 ft. Beyond this point, it was — 
not necessary to install new panels; 
those at the bottom of the pour were 
unclipped and walked up for re-instal- 
lation. Hunt’s curing compound was 
sprayed on the concrete shortly after 
stripping. 

Naturally, a certain amount of con- 
crete dropped into the space between 
the rocks, not to mention the con- 
siderable volume required to fill the 
roughly triangular spaces where the | 
placed rock stepped up the slope. 
Payment was at a flat unit price per 
cubic yard for the concrete quantity 
required for the theoretical volume 
of a given slab, plus an additional 8 in. 
of depth over the slab area. Overrun 
beyond this quantity was paid for ata 
unit price established by the specifica- 
tions, a figure low enough to dis- 
courage such overrun. 

Personnel 

J. E. Cooney was project superin- | 
tendent for P. G. & E. G, B. Thacher 
was project engineer and C. E. Joslin, 
resident engineer, 
The contract was carried out by 

Utah Construction Co., with R. K. 
Ames as project manager. Ted Ames 
was general superintendent for the 
work, and B. O. Sandberg was proj- 
ect engineer for the contractor. 

Arizona steam plant 
being expanded 
A FEW MILES south of Tempe, 
Ariz., the $13,000,000 addition to Ky- 
rene Steam Plant of the Salt River 
Power District is under way with 
Bechtel Corp. men hard at work on™ 
foundation excavation. More than_ 
900 of the 4,000 cu. yd. of concrete 
necessary to complete the job were 
poured by the first of the year. The 
new unit is designed to outwardly re- 
semble its companion piece but will 
house considerably larger major 
equipment, such as the turbo-gen- 
erator, boiler and condenser. Its 
capacity of 66,000 kw. will more than 
double the generating capacity of the 
present 30,000 kw. plant. Bechtel 
Corp. now employs about 70 men on 
the job but peak construction will 
necessitate 250 workers. The plant is 
expected to be completed by June 
1954. . 
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HE INSTALLATION of drill 
and pump platforms in oil fields, 

where wet ground is low in support 
value, was a time-consuming labor 
job until E. F. Core, a Bakersfield, 
Calif., contractor, introduced a mech- 
anized Hydrocrane to speed this 
phase of oil drilling. In the Navy’s 
Elk Hills reservation, Core has cut 
the installation time for a drill plat- 
form to one day. Wells up to 4,500 ft. 
deep are being completed from start 
to finish in two weeks. 

Core had to overcome an oilman’s 

Oil well platforms go in faster 

with assist from versatile crane 

natural resistance to small rigs to 
get his method introduced, but it is 
now so successful that he has more 
work than he can do. He is planning 
to add another machine to his line to 
help with oilfield work, gravel un- 
loading, basement excavations, pipe- 
line work and tank cleaning jobs he 
does around Bakersfield, California. 
How Core goes about the various 

parts of a typical oil drill platform job 
is shown in this picture sequence, and 
is described in detail on the picture 
captions. 

START of a summer day's work in the Elk Hills 
country finds the temperature already over 
100 and E. F. Core (above) squinting through 
dark glasses as excavation for a drill platform 
begins. Before many passes are done, the 
area of the concrete pad takes shape, and 
screed forms are laid around the sides. 
Machine is a Bucyrus-Erie H-3 Hydrocrane, 
shown (right) excavating trench in which to 
lay pipe that will carry drilling tailings into 
dammed gulley in background. 

STILL RIGGED to the Hydrocrane boom by 
its tagline, clamshell stands to one side while 
cellar form is swung into position over guide 
pipe. Platform area has been fine-graded, 
cellar trimmed, and lug bolts set in position 
ahead of form. (below) 

IN PLACE, cellar form is 
quickly centered on guide 
pipe, the enly installation 
made before Core and his 
crew moved on the job. A 
few bolts have to be fas- 
tened, and this part of the 
job is done. (right) 

CONCRETE finishes the job after reinforcing steel is placed 

and tailings pipe laid in its trench and backfilled. Pipe 

being embedded in the concrete will anchor J-bolts placed 

to hold down oil pump that will eventually be installed. 
(right) 
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Basic facts and emerging concepts on the — 

Yield from ground-water reservoirs 
NCREASED DEVELOPMENT 
of ground-water, coupled with 

recent dry years, has brought to the 
forefront in many arid sections of the 
country the matter of the safe yield 
of ground-water reservoirs, and the 
magnitude of the probable overdraft. 
When water supplies are derived 

from surface streams, the discharge 
usually has been or can be measured. 
The relative paramountey of the 
various rights involved is seldom a 
particularly complicated matter, and 
administration of such rights, if 
undertaken, is not a too difficult pro- 
cedure. There is just so much water 
in a surface stream at any given time, 
at a given location. When rights to 
such water have been adjudicated, 
each owner of a water right knows 
that when the flow at his diversion 
point exceeds a certain quantity, he 
will have water available. When the 
flow falls below such quantity there is 
no water for owners of inferior rights, 
and a dry streambed is visible evi- 
dence of the lack of supply. 

Ground-water is not visible. Even 
when production from a ground- 
water reservoir exceeds safe yield, 
there is still usually a large amount of 
water stored in the reservoir. The de- 
termination of safe yield is an ex- 
tremely expensive and involved pro- 
cedure and is seldom undertaken until 
a serious condition of overdraft has 
occurred. It has, however, been ac- 
complished in the case of some 
ground-water reservoirs, and will 
ultimately be accomplished in many 
others. However, we are still on the 
threshold of securing a vast amount 
of information and of acquiring new 
concepts concerning subjects dealing 
with ground-water, in spite of the 
large amount of knowledge already 
available. Many of our original con- 
cepts concerning the safe yield and 
the behavior of water in ground- 
water reservoirs are being modified 
with experience and with increased 
knowledge. 

Basic concepts 

In the early stages of development, 
most laymen and many engineers 
were of the opinion, or at least acted 
upon the assumption that ground- 
water supplies were inexhaustible. 
While this opinion still prevails in 
many places, it is generally being re- 
placed by a widespread recognition 
of the fact that, over a prolonged 
period of time, it is not possible to 
produce more water from an under- 
ground source than is supplied to 
such source. This fact leads to the 
following basic equation in ground- 
water hydrology: 

Total Recharge = Total Discharge 
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There is no simple solution to estimating the safe 
production from an underground basin — Vol- 

ume of recharge and production control remain 

essential factors, but changing conditions in the 

area and the underground movement of the 

water in the reservoir are receiving more study 

By DONALD M. BAKER 
Consulting Engineer 

Partner, Ruscardon Engineers 

Los Angeles, California 

Since the total discharge may con- 
sist of natural discharge plus artificial _ 
discharge the production equation 
then becomes: 

Total Recharge = Natural Discharge + 
Artificial Discharge 

which indicates that, with a given re- 
charge extending over a prolonged 
period, production must be at the 
expense of, and therefore reduce 
total natural discharge. 

If the natural discharge could be 

USE OF underground water re- 
sources in the West will expand 
and intensify in line with the 
mounting demands of irrigation, 
industry and a booming popula- 
tion. In spite of a continuing con- 
servation of surface supplies, the 
vast stores of water in natural 
sub-surface reservoirs will need 
to be studied and developed for 
perpetual service. In the past 
there was a tendency to consider 
them inexhaustible, La from the 
declining artesian area of New 
Mexico to the lowering water 
table in the San Joaquin Valley, 
the stern lesson of overdraft has 
been learned. Attention has been 
re-focused on balancing draft 
with replenishment, and related 
phases of the problem that have 
been little understood. 

For taking stock of this im- 
portant Western resource, it is 

proper to present basic informa- 
tion on evaluating the perma- 
nency of underground supplies, 
and authoritative discussion of 
some of the more recent concepts 
on analyzing safe yields.—Edi- 
tor. 

completely eliminated as a result of 
production, the latter could be in- 
creased in quantity to a point where 
it would equal recharge and, under 
such conditions, safe yield would be 
equal to recharge. This situation, 
however, is seldom possible, or at: 
least feasible. | 

If it is found by investigation that 
over a prolonged period of time, total 
discharge (natural + artificial) is in 
excess of recharge, such excess must 
have been derived from stored water, 
which has accumulated within the 
ground-water reservoir in past years. 
Thus: 

Overdraft = Natural Discharge 
+ Artificial Discharge 
— Recharge 

This reduction of the quantity of 
water in storage will equal the total 
overdraft over the prolonged period 
or the quantity of production which 
has been in excess of safe yield. Over- 
draft is usually expressed as an aver- 
age quantity per year over the pro- 
longed period of time. In other words, 
the total overdraft over a given period 
of time would be divided by the num- 
ber of years in the period, but usually, 
as discussed hereafter, it is an in- 
creasing quantity varying, although 
not always directly, with increasing 
production. 

The safe yield of a ground-water 
reservoir is usually definedas: ~ 

that average quantity of water—per 
unit of time—which can be produced 
continuously from a ground-water 
reservoir over a prolonged period of 
time, by pumping or other artificial 
means of production, without com- 
pletely depleting the supply of water 
in such reservoir. 

Practical considerations, however, 
require the addition of the following 
qualifications to this definition: 

(a) without lowering the pressure or 
free water level in the reservoir to 
elevations which will cause produc- 
tion to become uneconomical, and 

(b) without incurring the threat of in- 
trusion into such reservoir of water 
of a deleterious character. 

Two types of reservoir 

Ground-water reservoirs, particu- 
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larly as found in unconsolidated al- 
luvial formations, are of two general 
types: 

(a) Free water reservoirs, in which 
changes in the elevation of the 
' water surface, as evidenced by 

changes in the water levels of wells 
tapping such reservoirs, represent 

: changes in the volume of water 
; stored in the reservoir, and 

(b) Confined reservoirs, in which 
_. changes in water level in wells tap- 
__ ping the reservoir represent changes 

in water pressure in the water con- 
taining formations caused by: (1) 
changes in amount of storage in re- 
charge or discharge areas with 
which the confined reservoir must 
be in hydraulic continuity, and/or 
(2) changes caused by fluctuating 
rates of production from the con- 
fined portion. 

The water containing formations in 
a confined reservoir are overlain by 
impermeable formations, and are 
completely saturated with water. The 
quantity of stored water is constant, 
except for small changes due to pres- 
sure fluctuations that are usually 
negligible. Such reservoirs, however, 
must have hydraulic continuity with 
a free water reservoir (recharge por- 
tion) that can receive recharge and 
transmit the latter to the confined 
reservoir, which is usually but a por- 
tion of an entire ground-water reser- 
voir. They likewise must have. the 
same continuity with a free water 
reservoir (discharge portion) to pro- 
vide for discharge from the confined 
portion. 

Taking the entire area overlying a 
ground-water reservoir, recharge will 
be derived from the following primary 
sources: 

a. Precipitation falling upon the surface 
of the recharge portions, 

b. Streamflow passing into and over the 
_ recharge portions, 

ec. Subterranean recharge from adjacent 
ground-water reservoirs, and 

d. Water imported to any portion of the 
reservoir, 

while discharge occurs in the follow- 
ing ways: 

a. Evaporation from moist soils and 
transpiration from plants on the sur- 
face overlying the reservoir (evapo- 

transpiration), 

b. Streamflow passing out-of the dis- 
charge portion, 

c. Subterranean discharge to adjacent 
ground-water reservoirs, and 

d. Water exported from any portion of 
the reservoir. 

Problem of overdraft 

Seldom is any effort made to deter- 
mine the safe yield of a ground-water 
reservoir until a condition of over- 
draft has occurred or appears about 
to occur. The usual signal is a pro- 
longed lowering of water in wells tap- 
ping the reservoir. This, however, is 
not always a definite indication of an 
existing or approaching condition of 
overdraft. It may merely be an indica- 
tion thet: the regimen of ground- 
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water in a reservoir is adjusting itself 
to changed conditions due to chang- 
ing production. 

If it were possible to evaluate with 
reasonable accuracy all of the items 
from which recharge is derived and 
also those which constitute discharge, 
and express these items as average 
quantities over a prolonged period, 
the difference between the recharge 
and discharge items should equal the 
overdraft for such period. Some of 
these items, however, particularly 
underground recharge and discharge, 
are frequently difhcult or even impos- 
sible of evaluation, and others may 
have to be estimated. 

Estimating overdraft 

If the decrease in storage over a 
prolonged period can be determined, 
this will likewise provide a reason- 
able basis for an estimate of over- 
draft. 

The difficulty usually encountered 
in making such an estimate is a lack 
of an adequate quantity of basic data 
of good quality, extending over the 
prolonged period selected. This is 
usually resolved by taking a shorter 
period, during which an average 
streamflow and average precipitation 
approximate the averages of such 
quantities over the longer period— 
data as to these items usually being 
available. The overdraft is then esti- 
mated (if possible) for the shorter 
period, using the difference between 
the estimated recharge and discharge, 
and also from the decrease in storage. 

If a reasonable amount of basic 
data of good quality is available, and 
sound judgment is exercised, esti- 
mates made by each method should 
be in substantial agreement. Fre- 
quently, however, it will only be 
found possible to estimate the over- 
draft from the change in volume of 
water in storage and this is comphi- 
‘cated by the fact that the changed 
regimen itself may cause a lowering 

Photos by Los Angeles County Flood Control District 

HANSEN DAM in the background was built by the Corps of Engineers and controls flow in 
Tujunga Wash for discharge on spreading grounds. Changing conditions on the recharge area 
which affect run-off and percolation are important aspects of yield from the underground storage. 

even when there is no overdraft. 
If the sum of the recharge items 

exceeds the sum of the discharge 
items, or an increase in storage 
rather than a decrease, has occurred, 

it can either be assumed: (1) that the 
period selected was not a proper one 
for determining average quantities, or 
(2) that a lag exists between periods 
of high recharge and high discharge, 
and of low recharge and low dis- 
charge. This lag will vary with such 
items as the relation of recharge to 
total underground storage capacity, 
transmissibility. of material in the 
reservoir fill, distance and difference 
of elevation between principal areas 
of recharge and discharge, etc. Some- 
times estimates of overdraft may have 
to be modified because of this phe- 
nomenon of lag 

The solution for a condition of 
overdraft naturally requires that the 
safe yield of the reservoir be not ex- 
ceeded. This calls for increasing the 
recharge or reducing the natural and/ 
or artificial discharge, or both, until 
a condition of equality is reached. 
Customary methods of increasing re- 
charge are spreading water on porous 
areas in the recharge area, injecting 
water into wells, or increasing perco- 
lation of streamflow through plough- 
ing or other treatment of stream 
channels. 

Reducing the discharge 

Reduction of natural discharge may 
be accomplished by a modification of 
the pumping pattern, involving in- 
creased production near discharge 
areas, with reduction of production at 
points distant from locations of dis- 
charge, and by reduction of evapo- 
transpiration losses in moist areas. 
Reduction of artificial discharge may 
be accomplished through mandatory 
limitation of production, and/or by 
encouraging the substitution of sur- 
face use of supplemental water to re- 
place existing use of ground-water. 

75 



2ub 

SPREADING GROUNDS are the accepted means of placing more surface water in underground 
reservoirs. This view shows a spreading area in the Arroyo Seco, operated by the Los Angeles 
County Flood Control District. 

Mandatory limitation of produc- 
tion as a solution of overdraft in an 
area whose economy has been cre- 
ated, at least in part, through utiliza- 
tion of ground-water will usually re- 
sult in such large economic losses that 
the development of a supplemental 
water supply, even though it be very 
expensive, will usually be found to be 
feasible. 

A common misconception 

A misconception frequently en- 
countered in solving a problem of 
overdraft is the assumption that the 
quantity of overdraft to be elminated 
is the average overdraft for a speci- 
fied period of time. In practice, how- 
ever, it is usually found that produc- 
tion from a ground-water reservoir 
has been increasing year by year over 
the selected period, and that the aver- 
age overdraft will be considerably less 
than the figure for the latest year. 

As a simple example, assume that 
over a selected 15-yr. period, the total 
overdraft was found to be 150,000 ac. 
ft., or an average overdraft of 10,000 
ac. ft. per year. If production was 
found to be 20,000 ac. ft. per year dur- 
ing the first year of the period, and to 
be 30,000 ac. ft. per year during the 
fifteenth year, and average replenish- 
ment for the period to have been 15,- 
000 ac. ft. per year, the annual over- 
draft would have been 5,000 ac. ft. 
for the first year of the period, and 
would have increased to 15,000 ac. ft. 
per year during the last year, when 
the investigation was made. Conse- 
quently, in solving the problem of 
overdraft, the quantity of 15,000 ac. 
ft. should be used, rather than the 
average quantity of 10,000 ac. ft. 

Safe yield is not constant 

Once the safe yield of a ground- 
water reservoir has been estimated 
and production is maintained at a 
quantity equal to such estimated safe 
yield, the latter quantity will not al- 
ways be found to hold constant in the 
future. It will vary with changing 
conditions, most of which are beyond 
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the control of the producers from the 
reservoir or of any agency admin- 
istering production. Among these 
changed conditions which will be 
found to influence the safe yield will _ 
be: 

a, Changes in the location of production 
to points closer to the location of 
natural discharge. These will fre- 
quently reduce the latter through re- 
duction of discharge gradient, with a 
consequent increase in the safe yield. 

b. Increases in water surface or pressure 
level elevations, resulting from re- 
duced production or from increased 
replenishment. These may reduce 
underground storage capacity, with 
consequent reduction of total quan- 
tity of streamflow percolation and, 
because of reduction of the gradient 
of underground recharge, may also 
reduce same. On the other hand, out- 
flow gradient may be increased, with 
resulting increase in natural dis- 
charge. 

c. Changes in surface cover upon re- 
charge areas from natural vegetation 
(usually deep rooted) to shallow 
rooted unirrigated crops. This will in- 
crease deep percolation of rainfall and 
consequent recharge. Changes from 
shallow rooted to deep rooted irri- 
gated crops in such areas will usually 
decrease deep percolation of irriga- 
tion water applied, with a resulting 
decrease in replenishment. 

d. Changes from rural to urban develop- 
ment on recharge areas which may 
increase surface runoff, during heavy 
storms, causing such runoff to pass 

out of the recharge area, and reduce 
replenishment. If such urban areas be- 
come sewered, export of domestic and 
industrial sewage to points beyond 
the recharge area will reduce replen- 
ishment. 

e. Changes from irrigation to domestic 
use, which will usually, from an eco- 
nomic standpoint, allow greater 
pumping lifts with a consequent fur- 
ther lowering of water surface or 
pressure level elevations. This will 
result in increase in storage capacity 
and in inflow gradients of under- 
ground recharge, both resulting in in- 
creased replenishment. These changes 
might likewise reduce outflow gradi- 
ents with a consequent reduction of 

natural discharge, and an increase in 
the safe yield. 

The above indicate che: imper- 
manency of any estimate of safe yield, 
made at a given date, and also the 
necessity of revising such estimate 
from time to time after it has once 
been made. This in turn calls for the 
continued collection of necessary 
data after the initial investigation of 
safe yield has been made. 

The prevailing opinion concerning 
the solution of a problem of over- 
draft is that when production is de- 
creased or replenishment is increased 
in an amount equal to the estimated 
overdraft, even when the quantity of. 
current overdraft is used, the latter 
will be reduced to zero. This is fre- 
quently not correct, particularly if 
the estimated overdraft is substantial 
in amount. 

Adoption of either of these reme- 
dial measures will usually result in an 
increased elevation of water surface 
or pressure levels, which in turn may 
result in decreased gradients of 
underground inflow, causing reduc- 
tion imreplenishment, and likewise i in 
increased outflow gradients, thereby 
increasing both underground and sur- 
face outflow. This, in turn, may re- 
quire an increase in the original esti- 
mate of the quantity of overdraft. As 
a result of this combination of cir- 
cumstances, it may be found neces- 
sary to modify the quantity of water 
originally estimated as necessary to 
eliminate the condition of overdraft. 
Information on this condition will 
usually develop during subsequent in- 
vestigations carried on to put in effect 
the remedial measures. 

Movement in the reservoir 

Another concept widely held is that 
a condition of overdraft in a ground- 
water reservoir can be eliminated 
solely through increased replenish- 
ment or decreased production. This 
concept rests upon the assumption 
that the reservoir fill is a homoge- 
neous mass, and that the transmis- 
sibility of the permeable formations 
in the fill is sufficient to allow such 
replenishment to move to the various 
parts of the reservoir. These are the 
locations where production is being 
made in quantities and at rates suffi- 
cient to supply such production with- 
out the necessity of increasing water. 
surface or pressure level gradients 
unduly, with consequent increases in 
pumping lifts. 

There are many ground-water res- 
ervoirs where no overdraft is found 
to occur in the reservoir considered as 
a whole, vet 1n certain sections pro- 
duction will exceed replenishment, 
due to the lack of transmissibility of 
aquifers. It then becomes necessary 
to steepen water surface or pressure 

gradients towards such areas by sub- 
stantially increasing pumping lifts to 
produce the required flows of water 
in quantities and at rates equal to 
production. When this becomes nec- 

Concluded on page 117 
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CABLEWAY CONCRETE CAME EARLIER THAN 1905 
1898... | 
Editor, Western Construction: 

_ Lalso note with interest the photo- 
graph and statement in your October 
1952 issue, as did Mr. D. E. Root of 
Guy F. Atkinson Co., relative to the 
arst cableway used for placing con- 
crete. 
I have on the wall of my office sev- 
eral photographs taken in 1898 show- 
ing two stationary head towers with 
main gut, fall-rope carriers and stéel 
open-end skip ... [The skip] held 
about two yards of very dry concrete 
which was tamped by hand with flat 
iron pads on the end of wooden 
handles, after the skip was up-ended. 
Horizontal boiler fed the reversible 
hoist. 

‘My father is actively present in 
frock coat and derby which appar- 
ently denoted the boss from the men. 
The cableway was used on the West 
reakwater in Cleveland harbor . 

I still do not believe this was the first 
ever used. Who knows of another? 

S. E. HUNKIN, President 
‘ The Hunkin- Conkey nate 
we struction Co. 

Cleveland, Ohio. 

1885... 
Editor, Western Construction: 

‘We refer to your article on page 
163 of your October 1952 issue 
wherein it is tentatively established 
that the first job to use a cableway 
for the overhead placement of con- 
crete was carried out in 1905. We 
refer also to Mr. D. E. Root’s letter 
published in your November 1952 is- 
sue, page 90, wherein Mr. Root calls 
attention to the construction of 
League Island Drydock No. 2 about 
1905.. 
Our records are rather complete, 

and we can give you the following in- 
formation in this connection: 
Our first recorded sale for a cable- 

way as a complete plant was in 1885 
and covered an 8-ton capacity cable- 
way shipped to Brandywine Quarry 
Co. at Wilmington, Delaware... 
The first traveling cableways were 
made and sold in 1894 to Charles H. 
Locher for use in the construction of 
the Chicago Drainage Canal. These 
plants hada Repecity of 8 tons, witha 
span of 700 ft. . 
- The planitn hich Mr. Root referred 
to was No. 491, sold and shipped in 
1905 to the Scofield Company, Phila- 
delphia. This was a traveling type, 
having a capacity of 5 tons, witha 
540-ft. span. The main cable was 2)4- 
in. diam. cast steel, and the operating 
ropes 34-in. This outfit was powered 
by Basin No. 22630, double eyuetet 

10 x 12, with double drums and auxili- 
ary conveying spool drum. 

It is interesting to note that the 
cost of this cableway plant, consisting 
of the hoisting engine complete with 
all ropes, sockets, sheaves, and other 
fittings for the wood towers, and the 
carriage, was $5,100 f.0.b. cars, Brook- 
Dyany ING Wo oa 

Our records also disclose that the 
following cableways were sold and 
shipped for dam construction... in 
the West, prior to 1900: 

Traveling cableway, 10-ton capac- 
ity, 950-ft. span, for the construction 
of Lower Otay Reservoir, owner 
Southern California Mountain Water 
CO OS 

Basin Creek Dam, Butte, Montana 

Water Works, fixed towers, span 890 
ft., 6-ton, 1893 . 

Tasofar as Ace concrete “by 
aerial placement,” we also find that 
in 1897 Hunkin Brothers, Cleveland, 
Ohio, purchased Plant No. 177, a 
fixed cableway having a span of 500 
ft., with a capacity of 2 tons, for the 
rebuilding of the Cleveland break- 
water. The concrete was carried out 
to the piers anchoring this break- 
water by means of a three-chain sus- 
pended skip... 

We are pleased to loan you some 
very old photographs which may be 
of some interest... 

W. G. SCHALSCHA 
Lidgerwood Industries, Ine. 
New York, N. Y. 

COLLECTOR’S ITEMS A LA MODE DE LIDGERWOOD 
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Short season calls for fast action in building — 

MONTANA MOUNTAIN ROAD 
Operation techniques of rock plant superintendent avoid downtime — 

Less maintenance and a boost in production result, assure completion 

of crushed-rock surfacing before snow flies on high-elevation job 

N THE NORTHWESTERN part 
of the United States, some of the 

nation’s last primitive areas are being 
conquered’ by road builders. Wilder- 
ness country still as wild as it was in 
the days of Lewis and Clark is being 
penetrated by new roads, which will 
serve the public in many ways: rec- 
reation, logging, and industry. 

Diamond Match Co. and the U. S. 
Forest Service recently cooperated 
in the construction of such a wilder- 
ness road up the Trout Creek Canyon 
for a distance of 20 mi. south of Su- 
perior, Mont. Eventually the sale of 
timber to Diamond Match Co. will 
pay for the cost of the highway con- 
tract. Union Construction Co. of Mis- 
soula, Mont., had the contract for 
surfacing the new road with crushed 
rock, and the job is of more than usual 
interest because working time was 
short in that area. Crushed material 
had to be turned out and placed at 
high speed before winter snow set in. 

Diamond Match Co. has under con- 
struction near Superior a new match 
manufacturing plant, whose timber 
will he hauled by logging trucks on 
the new highway. In addition, the 
road will be open to the public for 
anyone who wants some fine fishing 
or just a look at some magnificent 
wilderness country. The road rises 
4,000 ft. from the match plant to the 
summit at the Montana-Idaho line. 
Eventually, another 20-mi. link is ex- 
pected to he built down the summit 
from the state line into Idaho. 

The highway was previously 
graded and blasted along the canyon 
walls by General Construction Co. 
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Union Construction Co. surfaced the 
road with from 4 to 10 in. of crushed 
rock to make a good riding surface. 
The graded roadbed is 20 ft. wide; the 
crushed rock blanket is 16 ft. wide. 
Forest Service specifications gov- 
erned the production and installation 
of the crushed material. 

All told, Union had to produce 15,- 
000 tons of 34-in. minus, 30,000 tons 
of 1%-in. minus, and 32,000 tons: of 
l-in. minus material. How this was 
done, at elevations up to 6,000 feet 
above sea level, is a tribute to the 
portability and working capacity of 
their equipment. 

Two crushing spreads 

Union Construction Co. has built 
many of the important highways in 
Montana and Idaho and has been on 
many a job where bears around camp 
made cooks hard to get and hard to 
keep. Its prime concern about the 
Trout Creek road was the hardness 
and availability of the rock which had 
to be crushed, along with conditions 
of haul. 

Early studies showed the rock to 
be a bluish limestone which appeared 
to be exceedingly hard. Drillers on 
the previous contract had used tung- 
sten carbide bits to get the powder 
holes down. Union’s officials feared 
the worst, so they brought equipment 
which had been tried and tested on 
previous jobs. 

First, they moved in a Pioneer 46- 
VE Duplex rock plant. This plant 
worked at two locations; one about 
10 mi. in from the start of the job, and 
another pit at the Idaho-Montana 

WORKING at 6,000-ft. elevation, 
portable plant put out 150 tons per 
hr. Long drive belt kept diese! power 
away from dust, reduced mainte- 
nance problem. 

{ 

summit at 6,000-ft. elevation. In ad+ 
dition, a subcontract was arranged 
“with Glenn Geery of Missoula to help 
speed the rock production ’ job 
through. Geery also used a Pioneer 
plant with a considerably longer his- 
tory. Geery’s plant was set up about 
8 mi, below the summit in a stream 
bed where gold was panned many 
years ago. 

The plus production values built 
into both plants paid good dividends, 
according to General Superintendent 
C. R. Pilcher of Union Construction 
Co., and the material was turned out 
in rates as high as 150 tons per hr. in 
34-in. material. The older plant of 
Geery’s was grinding out 130 tons 
per hr. in l-in. minus crushing when 
the job was visited. 

Union’s operations 

At both of Union’s setups, quarried 
stone was crushed to develop the best 
possible base material. High up on 
the canyon walls, of course, there was 
little raw material except solid rock. 
The Pioneer 46-VE worked this mate- 
rial down to size. 

Quarry equipment consisted of a 
600-cfm. compressor, two 500’s, a 365, 
and 5 wagon drills. The blue lime rock 
was indeed so hard that tungsten car- 
bide drill bits had to be used to pene- 
trate it, and even then, they often 
wore out in less than 80 ft. of drilling. 
Tungsten carbide bits usually give 
500 ft. or more, but this rock was un- 
usually hard and abrasive. The holes 
were spaced on 5-ft. centers, sprung 
lightly, loaded with 40% powder, and 
shot. Surprisingly, the rock broke 
into fine pieces, usually not over 400 
lb. to a chunk. 

The broken rock was loaded to a 
couple of Euclids by a 4-yd. tractor- 
mounted front-end loader, which 
hauled it a short distance to the trap. 
A plate feeder delivered the material 
to a conveyor which dropped it 
through a 20 x 36 bull crusher. The 
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entire input then passed to the bot- 
tom deck on the Pioneer plant, where 
everything acceptable to the speci- 
fications was quickly removed, leav- 
ing only the crushable rock to work 
on. This feature, according to Pil- 
cher, was one of the most valuable, 
because it definitely helped to boost 
output—important on such a hurry- 
up job—and it reduced equipment 
maintenance because the fines did not 
drop through all the remaining parts 
of the plant. 

Basic components in the 46-VE 
consist of a 10x36 jaw and a set of 
40x22 rolls, along with a 314-deck, 4 
x 12 screen. Pilcher did some inter- 
esting things with this screen, as we 
shall see. The screens were inter- 
changed to produce whatever size 
material was being run, and trucks 
hauled the finished material away 
from a 25-ton surge bin to the new 
road, where it was placed by motor. 
graders and pneumatically rolled. 

Dust troubles 

Pilcher has a fairly permanent 
scheme of setting up the plant so it 
works to its best advantage. For ex- 
ample, he buys a little extra belt for 
the main flat-belt drive from a 260-hp. 
General Motors diesel, and sets the 
main engine at least 100 ft. away from 
the plant. This distance puts it out of 
the bad dust, which pays off in re- 
duced maintenance, and puts less 
wear on the belt itself. A longer driv- 
ing belt seems to develop less torque 
at the drive pulley, too. 

The plant is fully electrified beyond 
this main drive. A supercharged die- 
sel-electric set furnishes the power 
for conveyor motors and so on. Pil- 
cher often gives this big diesel a bit 
of extra work. He routes its high- 
velocity exhaust to the stacker con- 
veyor to remove fine dust from the 
material. On several occasions he has 
produced acceptable %%-in. minus 
armor coat chips by this method, 
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from pits which normally would ex- 
pect to be washed. On the Trout 
Creek job the specifications called 
for not more than 12% of 200-mesh 
material. In the dustiest material, 
Pilcher put the exhaust blower to 
work to remove some of the excess 
fines. 

“Stealing” chips 

He does another neat trick on road 
jobs where small tonnages of chips 
have to be made: he makes them at 
the same time he runs his base course. 
The easily changed Pioneer screen 
decks make this relatively simple. 
Suppose, for example, a thousand 
tons of %-in. chips were needed out 
of the production of l-in. minus base 
course rock. Pilcher simply places a 
Y%-in. screen over the first half of his 
top deck, and places a standard No. 4 
square mesh screen on the second 
deck. Chips % in. and smaller drop 
through the top deck, and everything 
smaller than No. 4’passés through the 
second deck to rejoin the base course 
material. The chips are then retained 
on the %4-in. screen, pass out a side 
delivery chute to a short stacker con- 
veyor for storage. Pilcher often 
“steals” 1,000 tons of armor chips 
over a period of 2 weeks or so while 

Union Construction C. R. PILCHER (right), 
superintendent on the job, has a visit from 
Lake Hayes (left) of Diamond, Match, whose 
company cooperated in building new road, 
will haul timber over it. 

IN-PLACE YARDAGE (left), a hard blue limestone, was drilled on 5-ft. centers, wore 
out tungsten carbide drill bits in 80 ft. or less. 

EXCAVATED YARDAGE (above), nicely broken to about 400-Ib. size or smaller, was 
loaded out to trucks for haul to crushing plant. 

the plant is busy turning out com- 
pletely acceptable base material. 

In fact, intelligent analysis of any 
pit balanced against what has to be 
done will often make pay combina- 
tions possible where material other- 
wise might have to be wasted. The 
46-VE has easily adjustable jaws and 
rolls to permit quick changes with 
varying pit characteristics. 

Both Pioneer plants handled the 
hard rock without undue trouble. The 
Trout Creek setups were no excep- 
tion to Pilcher’s impressive back- 
ground of “keeping ’em running,” and 
some of the records he has set with 
this plant seem incredible even to 
Union’s owners. 

At Polson, Montana, for example, 
Pilcher lost exactly 1% hr. operating 
time on a 30,000-ton job of 34-in. 
minus material in heavy crushing, 
and the production rate for that job 
was maintained at 125 tons per hour. 
On another 18,000-yd. job, he aver- 
aged 123 yd. per hr. in 34-in. crush- 
ing; 156 yd. per hr. on l-in. minus 
crushing. 

Portability 

Pilcher has the plant so portable 
that it can move to a new location, 
set up, and be operating in two shifts 
if the move isn’t over 10 mi. In 1951 
when floods hit Montana the plant 
had to turn out 20,000 tons in an 
emergency from 7 separate pits. It 
was a job of virtually continuous 
moves. Pilcher and his men made one 
of these moves in 11 hr., set up, and 
again started crushing. 

The plant has done well over 500,- 
000 tons of crushing in its short life; 
100,000 tons on Beavertail Hill near 
Garrison, Mont., and other tonnages 
at Glacier Park, Babb, Kalispell, and 
considerable work back in the wild- 
erness on the Lolo Road. It is this 
kind of background which paid divi- 
dends at Trout Creek as the construc- 
tion season of 1952 came to a close. 
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PRESTRESS: a summary of 
tay eX 

construction experience in Denver 
Thoughtful but increasing use of prestress in Colo- 
rado city amounts to ‘‘methodical enthusiasm”’ 

— Demand for precast, pre-tensioned units has 

justified commercial manufacturing venture that 
has already expanded once 

REAT STRIDES in prestressed 
concrete construction have been 

made in the Denver area since the 
collective minds of engineers, archi- 
tects and owners decided for its ac- 
ceptance. 

In November 1949 Kurt Billig, an 
internationally known British engi- 
neer, presented one of the first dis- 
cussions of prestressed concrete to 
Denver engineers and architects. His 
appearance was under the sponsor- 
ship of the University of Colorado. 
After that first meeting, the con- 
sensus seemed to be that the subject 
was interesting but that the use of 
prestressing would be a long time 
coming to Denver (or even to the 
United States). After all, labor here 
is high-priced in comparison to that 
of Europe, and we do not yet have to 
worry too much about materials be- 
ing exhausted. 

In the following three years, how- 
ever, a profound change in attitude 
has occurred, and great interest is 
now being evidenced among engi- 
neers, architects, and contractors in 

the Denver area. Many meetings of 
engineering, architectural and stu- 
dent groups have been assembled to 
pursue the subject. 

Abortive starts 

Two “fairly serious” attempts were 
made in Colorado to utilize prestress- 
ing before a project was finally 
awarded. The early attempts sought. 
incorporation of prestressing for part 
or all of two roof systems; the at- 
tempts failed because of lack of suf- 
ficient interest and knowledge on the 
part of the owner. The first was the 
roof structure over a school gym- 
nasium and auditorium. The owner 
in this case did not feel he wanted to 
pioneer with taxpayers’ money, and 
he required a check of the proposed 
design which would have delayed the 
bid opening of the project. The sec- 
ond attempt failed because the owner 
was too optimistic about the amount 
and type of building that could be 
secured with the available funds. A 
complete redesign of this structure 
was later made. 

Late in 1951 and early in 1952 the 
greatest impetus for growth of the 
new industry occurred when Jacl 
Perlmutter, of Perlmutter & Son: 
Co., started developing a manufac 
turing technique with definite plan: 
for producing prestressed concret 
units of all kinds. His faith in the pos: 
sibilities of the industry and his per 
sistence in overcoming the disap 
pointments involved in selecting sat 
isfactory manufacturing details have 
resulted in a process and organizatio1 
which is now capable of quantity pro 
duction. 

The original start was made bj 
building a casting bed 48 ft. long witt 
anchors on either end capable of re 
sisting total stresses up to 175 tons 
The-easting surface itself was a con 
crete slab 48 in. wide cast over con 
tinuous channels that were integra 
with the built-up structural steel an 
chorages. The pre-tensioning syster 
was used throughout. A 60-ton hy: 
draulic jack was used to stress twe 
7-wire Roebling strands at one time 
End anchorages for the strands wer« 
cones developed by the company. 

A system of stacked plates wa: 
uséd on either end to separate the 
strands and space them both verti 
cally and horizontally according tc 
the design of the particular membe! 
being manufactured. After the 
strands were placed and stressed te 
the proper tension, forms were buil 
and braced on the casting bed, and ¢ 

The methods and scope of prestressing 
IN THE LAST three months, 
articles in Western Construction 
have told of applications of con- 
crete prestressing in the Pacific 
Northwest (November, pp. 56 and 
74) and in Southern California 
(December, p. 66). The article on 
these pages is valuable for the 
manner in which it surveys the ac- 
ceptance and growth of the new 
construction medium in another 
Western area. 

Today, prestressing is gaining 
acceptance rapidly. The philos- 
ophy of its use seems now to be 
more than merely substituting a 
prestressed member for one that is 
not prestressed in a given design. 
Horizons have been broadened, 
with prestressed concrete mem- 
bers being designed for functions 
that would never have gone to re- 
inforced concrete in the first place. 
Two general systems of pre- 

stressing concrete have been used. 
In both cases, the idea is to obtain 
the maximum utilization of the 
properties of the concrete and the 
steel. As more fully described in 
“The A B C of Prestresed Con- 
crete,’ Western Construction, De- 
cember 1950, p. 66, the stressing of 
high tensile steel bars or wires in 
the member introduces an initial 
compression in the concrete. Thus, 
when later loaded and working in 
its intended function, the concrete 
cannot be brought into a condition 
of tension without cancellation 
first of its initial compression. 
Steel, in tension, and concrete, in 
compression, are thereby working 
as they are best suited. 

In pre-tensioning, the steel is 
stressed between anchorages be- 
fore the concrete is cast. The pre- 
stress is transferred to the concrete 
through bond forces after the con- 

crete has attained a predetermined 
compressive strength. This system 
lends itself well to production at a 
central plant and has the advan- 
tage of close control of quality of 
concrete and uniform labor prac- 
tices by a trained crew. 

The post-tensioning system pro- 
vides for casting the concrete 
member first, usually with the steel 
in place but not stressed. Bond is 
prevented at this time by lubricat- 
ing the high-tensile strands or by 
threading them through light con- 
duit. Transfer under this system is 
obtained and the steel stressed by 
jacking against the ends of the 
concrete member after a specified 
compressive strength has been 
reached. This system lends itself 
to field application where elab- 
orate anchorages are not available. 
Since transportation of the struc- 
tural member is not involved, 
longer spans and heavier loadings 
may be undertaken. 
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ery dry 8-sack concrete mix placed, 
arefully vibrated and finished. Mem- 
ers were then steam-cured, cables 
sleased, forms stripped and units re- 
1oved from the casting bed to make 
90m for the next production cycle. 
ompressive strengths of concrete up 
) 6,000 psi. were attained in 24 hr. 

‘lant provided 

After gaining a great deal of know- 
ow by casting a variety of shapes 
nd sizes, the company proceeded to 
lan and build a new plant in north 
Jenver capable of much larger pro- 
uction capacity both as to size and 
uantity of units. Perlmutter’s activi- 
ies in this field have now been reor- 
anized and operations are being car- 
ied on by a new company under the 
ame of Prestressed Concrete of 
‘olorado, Inc., organized for the spe- 
ic purpose of the manufacture and 
rection of prestressed concrete units. 
The new plant includes a 280-ft. 

asting bed 10 ft. wide which was de- 
igned and built with intermediate 
tub columns on each side every 20 
t. Behind these can be dropped port- 
ble anchorages. Stressing is accom- 
lished by the use of a flexible as- 
embly with two hydraulic jacks 
apable of stressing up to a total of 
00 tons. This provides for stressing 
il the strands or wires in a member 
n one operation. Equipment neces- 
ary for the manufacture of post- 
ensioned members is also installed 
t the new plant site. A steam boiler 
ias been installed with a steam main 
unning the length of the casting bed. 
Viultiple valves along the main pro- 
ide complete flexibility for curing 
yne unit or the full capacity of the 
asting bed. 
A batch plant with overhead ce- 

nent silo has been installed, a transit- 
nix truck provided to deliver the 
oncrete to the forms, and a 20-ton 
nobile crane is available for lifting 
inits from the casting bed to tempo- 
ary storage or to special trailers that 
ransport them to the site. 
In addition to the plant, a test bed 

1as been built capable of testing full 
ize units up to 60 ft. in length with a 
maximum load of 275,000 lb. This 
ervice will be available where a full- 
ize test is required by specifications, 
ince at the present time there are no~ 
icceptable standard tests established 
or prestressed concrete design and 
yerformance such as are recognized 
or other construction materials. 

Municipal acceptance 

Prestressed concrete units have 
yeen approved and accepted for use 
n the City and County of Denver by 
he chief building inspector on the 
yasis of performance tests. Denver’s 
yuilding inspector and his staff are 
ilways alert to new developments in 
he construction field, and most co- 
yperative in establishing criteria and 
ests for new media which may lead 
0 savings for owners. This attitude 
oy those in a position to approve or 
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disapprove has helped appreciably in 
the development of this fast growing 
industry. 
A great deal of credit for develop- 

ment of prestressed concrete in Den- 
ver is due to the cooperation of the 
firm of Phillips, Carter & Osborn, 
Inc., which had done the design for 
most of the prestressed units built or 
under contract at the present time. 
The design of the new stressing bed, 
test bed, and stressing assembly was 
also done by this firm. Nat Sachter 
and Ib Falk Jorgensen, Denver struc- 

CLEAR AND OPEN dock area (above) 
for loading and unloading trucks was 
achieved by use of 41 ft., 6-in. pre- 
stressed beams. 

PRE-TENSIONED UNITS (right) by 
Prestressed Concrete of Colorado, Inc., 
constitute the entire roof system here. 
One 30-ft. beam supports twenty 18-ft. 
channel slabs, gives clear area’ of 
30 x 36 ft. 

T-SLAB (below) for roof of Spitzer 
Electric Co. building is 39 ft. long. The 
units are getting bigger. 

tural engineers, have also made de- 
signs of units under contract, and 
other engineers and architects are be- 
coming familiar with design proce- 
dure. Considerable research work has 
been and is being carried on by the 
engineering school of the University 
of Colorado. 

So far, prestressed concrete units 
have been installed in five projects in 
this area and delivery will start short- 
ly on material for five more large 
contracts. 

The first project built in Denver 



ASSEMBLY LINE is achievement of Prestressed Concrete of Colorado, Inc., its new plant featur- 
ing a 280-ft. casting bed for pre-tensioned units. Concrete is batched in background, mixed and 
moved by transit-mixers to pour site along slab. Set-up shown is for casting five 39-ft. T-slabs. | 

utilized five 18-ft. beams supporting 
the center of the garage portion of 
a 50 x 130-ft. building. It was built 
in February of 1952. 

The second project, a refrigerated 
meat processing plant for the Plat 
Packing Co., was built in March 1952. 
The roof was supported by one 42-ft., 
four 25-ft., and sixteen 18-ft. pre- 
stressed concrete beams furnished by 
Prestressed Concrete of Colorado, 
Inc. The cost of unfireproofed struc- 
tural steel beams was compared to 
that of prestressed concrete and 
found to be $300 cheaper. Concrete 
was chosen, however, because it 
eliminated maintenance ‘costs which 
would have been necessary with the 
other material because of the high 
humidity present in the meat proc- 
essing operation. The 18-ft. and 25-ft. 
members support the roof of the re- 
frigerated section of the plant and 
provide support for the heavily 
loaded monorails. The 42-ft. girder 
provides interior roof support over 
the dock section (see cut). 

Prestressed roof systems 

The third project was a small 30 x 
36-ft. addition to a feed mixing plant 
for the Denver Livestock Feeding Co. 
This was the first all-prestressed con- 
crete roof system built and consisted 
of one 30-ft. girder across the center 
and twenty 18-ft. channel slabs span- 
ning from the girder to the end walls. 
This arrangement provides for a clear 
area the full size of the building and 
demonstrates what can be done to 
provide economical Class 1 construc- 
tion with few intermediate supports. 

In another case three 40-ft. beams 
were manufactured and delivered to 
Jones Construction Co. for incorpora- 
tion in the office portion of a new 
building for Landes, Zachary & Pet- 
erson in Denver. These beams were 
furnished on short notice and enabled 
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the contractor to complete the build- 
ing for occupancy much sooner than _ 
otherwise possible had it been neces- 
sary to wait on steel. 

In another case two 28-ft., and four 
34-ft. beams were manufactured and 
installed in a 62 x 120-ft. L-shaped 
building for the Bowman Biscuit Co. 

Roof units for the Spitzer Electric 
Co. repair garage in Denver are the 
first being turned out at the new 
Perlmutter plant. They consist of 
fifteen 39-ft. T-beams and fifteen 50- 

Stone-sand in concrete 
for large dams 

... Continued from page 67 

which the two materials can be with- 
drawn in controlled proportions for 
feeding to the rod mill. Most of the 
recent plants include feeders by 
which the rate of feed is controlled 
and this is essential, but without uni- 
form grading the benefits of uniform 
rate of feed may be nullified. 

Control of rate and grading of feed 
is just as necessary to the production 
of uniformly graded sand with other 
types of grinding equipment as it is 
for the rod mill. A high uniform rate 
of production not only is essential to 
uniform production of sand but ob- 
viously is very desirable from the 
standpoint of cost. 

Challenge to contractors 

The strict requirements for grad- 
ing and uniformity of grading of fine 
aggregate for use in very lean mass 
concrete for dams are a challenge to 
the ingenuity of designers of plants 
to accomplish the desired ends with 
the utmost economy. Many improve- 
ments in design and operating tech- 
niques have been made but it is be- 
lieved that the ultimate in precise con- 
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ft. T-beams, giving a roof structure of 
- 4,200 sq. ft. These units are designed 
for vehicle parking. 
The prestressed concrete roo! 

structure in place, for the Beatrice 
Foods Co. refrigerated warehouse ir 
Denver, was awarded to Prestressec 
Concrete of Colorado, Inc., under z 
separate contract. In general, this i 
made up of girders spanning 57 ft. ir 
one direction and double T-beam: 
spanning 23 ft. in the other. A tota 
of 37,000 sq. ft of roof area is costing 
the owner about $1.40 per sq. ft. Thi: 
project was designed by Nat Sachter 
Denver structural engineer. 
Another contract is in force for 

supplying 16,000 sq. ft. of roof for the 
University Junior High School ai 
Boulder, Colorado, designed by 
James Hunter, architect. This projec! 
consists of 20-ft. and 25-ft. channe 
slabs. : 
A new elementary school in Love. 

land, Colorado, designed by J. K 
Monroe, Denver architect, will bé 
provided with 20-ft., 30-ft., and 37-ft 
channel slabs and 49-ft. T slabs ag 

_-gregating 25,000 sq. ft. of roof area 
Twenty-seven prestressed concrete 

beams are being furnished for thi 
Denver Feed Co. in North Denver t 
support the roofs of two warehouses 
128 x 45 ft. and 100 x 45 ft. Mayer & 
Osborn are the designers and build 
ers, and Ib Falk Jorgensen designec 
the prestressed beams. 
Some very good prospects seem t¢ 

be developing for the use of pre 
stressed concrete units in bridge: 
with spans from 30 to 70 ft., and load 
ings up to H-20, S-16. 

trol, reduction in waste and econom: 
of production is yet to be achieved 
The use of new ideas and new equip 
ment in the most recent plants ap 
pears to offer opportunities for pro 
ducing stone-sand of uniformity o 
grading never before achieved. 
Recognizing the advantages of hig] 

uniform rates of production, contrac 
tors will no doubt design plants it 
which control of the flow of material 
is largely automatic, and dependence 
on manual control is almost totalh 
eliminated. As is often the case, th 
stricter requirements for grading an 
uniformity of grading which first ap 
pear to be extremely difficult an 
costly to achieve finally turn out t 
be relatively simple, and eventuall: 
influence the cost of production fay 
orably rather than unfavorably. , 

Recent experience has indicate 
that the plants that have the simples 
flow and ihe fewest pieces of primar: 
equipment have given the best re 
sults. The trend in future plant de 
sign will be toward simplification, ye 
with ample flexibility. Contractor 
have demonstrated remarkable inge 
nuity in solving this problem of pro 
ducing stone-sand to date and ma: 
be expected to develop plants in th 
future that will produce an improve 
product at even lower unit costs. 

» See 



TIPS on the best use 

of STEEL SCAFFOLDING 
Y 
t 
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(XONTRACTORS are finding that 
iS steel scaffolding methods cut 
costs and speed work with greater 
safety. In addition to replacement of 
wood scaffolds for standard uses, they 
Sf . . e 
are discovering many other time and 
labor saving applications. Among the 
advantages of steel scaffolds over 
wood scaffolds built on the job are: 
(1) safety for the worker; (2) speed- 
ed construction jobs; (3) lower scaft- 
folding costs; (4) decreased fire haz- 
ard; (5) improved appearance; (6) 
scaffolding designed, built and tested 
by experts. 
. Most steel scaffolding equipment 
can be either purchased or rented. 
Purchase is usually to a contractor’s 
advantage only if a steady volume of 
work keeps his scaffolds busy. Many 
construction firms buy a basic quan- 
tity of scaffolding and rent more 
when needed. Also, many scaffolding 
suppliers offer complete services in- 
cluding layout, erection, inspection 
on the job, dismantling and recondi- 
tioning. 

Built-up types 

_ In general, steel scaffolds for the 
construction industry fall into three 
main classifications, built-up, hang- 
ing, and rolling scaffolds. Built-up 
scaffolds are of two types: 
A. Sectional frame scaffolding is 
erected from prefabricated welded 
tubular steel frames of various de- 
signs and heights. Width is usually 

SECTIONAL FRAME scaffold is illustrated as, assembled for masonry 
work by W. L. & Harry Henson on the Union Oil Co. addition in 
Seattle. Note how varied frame heights and adjustable legs give 
level working platforms despite street slope. 

Three basic types of steel scaffold are available 

- —pick the one having proper strength and 
flexibility for the job — Engineered units have 

built-in safety but precaution is still necessary 

5 ft. The frames are placed one on 
top of another and are connected by 
diagonal cross braces of various 
lengths to give desired spacing be- 
tween frames. 

Sectional-frame scaffolds are com- 
monly used for bricklaying, stone 
setting, steeple and tower work, for 
refacing, plastering and electrical in- 
stallations. They are also useful on 
concrete pouring operations where 
they can support the forms or make 
a concrete wheeling scaffold. 

How to be accident-proof 

To get all the safety that is built 
into sectional scaffolds, follow these 
recommendations: (1) Observe the 
manufacturer’s instructions regard- 
ing maximum load. (2) Use 2-in. scaf- 
fold grade lumber, or heavier, for 

platforms. (3) Tie the scaffold into 
the building every 20 ft. of height and 
25 ft. of length. (4) Install guard rails 
and toe boards. (5) Use suitable over- 
head protection against falling ob- 
jects. (6) While scaffold is in use, do 
not allow any structural part to be 
removed without permission from 
the proper authorities. (7) Use 
enough bracing to insure stability. 
(8) Inspect scaffold when it is erected 
and periodically during use. 

B. Tube-and-couples scaffolding 
has been used on nearly every type of 
building and for almost all construc- 
tion trades. It is most versatile be- 
cause working levels can be estab- 

plant in California. 

HEAVY-DUTY SUSPENDED scaffold is well 
suited to masonry work on building exteriors, 
Rigging and hoisting equipment are designed 
for heavy loads of workmen and their mate- 
rials. Job shown is the Robert Driscoll Hotel 
at Corpus Christi, Texas. 

lished at desired heights by means of 
couplers. Curved surfaces, extreme 
heights, uneven ground and building 
set-backs are no problem with this 
type of equipment. 

Tube-and-coupler scaffolding is 
erected from only four basic parts: 
galvanized steel tubes of various 
lengths joined by fittings locking to 
form a continuous tube; standard, 
right-angle couplers for right-angle 
joints; adjustable couplers for joints 
at other than right angles; bases, on 
which the scaffold is erected. The 
tubes are usually 2 or 2% in. in diam- 
eter and from 6 to 13 ft. long. 

All the safety precautions for sec- 
tional scaffolds should be followed 
when using the tube-and-coupler 
type. Also, check the scaffold after 
erection to be sure that match marks 
on the members indicate the joints 
between connecting tubes are locked. 

Hanging types 

Hanging scaffolds also fall into two 
types: 

A. Heavy-duty suspended scaffolds 
use steel rope wound on a ratchet 
drum mechanism, as a raising and 
lowering device. The scaffolds are 
generally suspended from steel or 
aluminum outrigger I-beams, with 

TUBE-AND-COUPLER scaffold gives most flexibility in choice of plat- 
form levels. Scaffold shown was erected for concrete pouring on Stone 
& Webster job for Pacific Gas & Electric Co. at its Moss Landing steam 

ane 
e OP teiee a H : i 

ebruary, 1953 —WESTERN CONSTRUCTION 



LIGHT-DUTY SWINGING scaffold must not 
be overworked. It is intended mostly for main- 
tenance work by few men with hand tools— 
glazing, pointing up masonry, painting, etc. 

each beam supporting two of the 
hoist mechanisms. Pairs of drums and 
their connecting putlogs are spaced 
not more than 9 ft. apart lengthwise 
to accommodate 12-ft. planks which 
deck the platform solid. Standard 
platform width is 5 ft. 
When erecting suspended scaffolds, 

remember these safety precautions: 
(1) When work is in progress above, 
install overhead attachments for pro- 
tection against falling objects. (2) In- 
spect the scaffolding, drum mech- 
anisms and wire rope periodically. (3) 
Use guard rail and keep it in good 
condition. (4) Install toe boards to 
prevent falling objects from the scaf- 
fold. (5) Where I-beams are rigged 
over the parapet wall, make sure that 
it will carry the load of the outrigger 
and scaffold, or that suitable bench 
or blocking is installed. (6) Do not 
overload the scaffold. (7) Overlap 
planks at least 1 ft. on each side of 
the putlog. (8) Make sure that the 
wire ropes are always hung perpen- 
dicularly. 

B. Swinging scaffolds for light- 
duty service, also employ steel wire 
rope and a mechanical raising and 
lowering device. They are fitted with 
one cable and hoist mechanism at 
each end of a prefabricated stage that 
is generally 16 to 22 ft. long and from 
20 to 28 in. wide. 

For safety when using swinging 
scaffolds: (1) Test the platform be- 
fore using by supporting it 18 in. 
from each end and having two men 
stand on the middle. (2) Inspect rais- 
ing and lowering mechanism fre- 
quently. (3) Remember that this is a 
light-duty scaffold for men with hand 
tools and minimum materials, so 
don’t overload it. (4) Be sure there 
are at least three turns of wire rope 
on drums at all times. Do not lower 
the scaffold below this point. (5) 
Equip the stage with toe boards and 
guard rail, properly supported at both 
ends and in the center. 

Rolling scaffolds can be erected 
from sectional steel scaffolding units 
or from tube-and-coupler scaffolding 
components fitted with casters. In 
nddstinn +n thece. there are tum tunec 

section rolling scaffolds are made up 
of end frames and braces, generally 
have dimensions of 4% x6 ft., and are 
designed with an interior stairway. 
Aluminum sectional ladder scaffolds 
are erected from 2-ft. wide ladder 
units of various heights. They have 
innumerable uses. f 

For basic safety, these suggestions 
should be followed with rolling scaf- 

Want to be a 

SUPERINTENDENT? 
. . . Continued from page 62 

jealousy in winter, when men are 
loafing along on a slow bell, than 
there is in summer when they’re 
working their guts out to meet near- 
impossible schedules. It takes a good 
psychologist to understand that those 
tough schedules give a man character, 
and that if other conditions are right 
he’ll feel prouder of having made an 
impossible schedule than he possibly 
could of having spent a few easy 
winter months. 

Semantic qualifications and an en- 
gineer’s thorough appraisal of all the 
facts may be fine in their place, but 
they’re dynamite for a construction 
organization if they prevent a super- 
intendent from giving fast, positive 
decisions. Let an outfit run into un- 
foreseen conditions, such as those on 
most jobs. If the superintendent looks 
the situation over and then makes his 
decision rapidly on what scheme to 
use getting rid of the trouble, he al- 
ways commands respect. If he dilly- 
dallies around for days and weeks, it 
marks him as a man who lacks ex- 
perience, and it almost always under- 
mines the efficiency of his organiza- 
tion by losing him the respect he had 
from his men. 

Be cynical? 

It may be all right for ministers to 
believe that all men are good per se, 
but a construction superintendent will 
build better human relations and a 
stronger organization with a much 
more negative—even cynical—atti- 
tude. Men simply are not all nice and 
civilized. They have jealousies just as 
apparent to a perceptive superintend- 
ent as those of a snarling dog whose 
supper is threatened by some in- 
truder. Men have hates and angers 
and fears and insecurities, along with 
the nobler virtues. The smart man- 
ager of men will watch out for un- 
healthy attitudes and correct them, if 
possible: Many a good construction 
man got that way because some fine 
superintendent headed off his un- 
healthy attitudes and corrected his 
mistakes before they could happen. 

It may be, 1f you look at this thing 
thoroughly, that here is the “secret” 
of many of the nation’s top project 
managers. Help a man to broaden 
himself without making it obvious, 
Pet. ane eo ay ED PE ae fy oy RS sea oe ehh 

folds: (1) Do not erect a rolling scaf- 
fold higher than recommended by the 
manufacturer. (2) Avoid overloading. 
(3) Keep scaffold from being struck 
by trucks or other equipment. (4) 
Erect guard rails around working 
platforms. (5) Neither roll the scaf- 
fold with workmen on it nor allow 
workmen to pull themselves along 
on the scaffold. 

comes to love and respect “The Old 
Man,” and to regard him as some- 
thing of a wizard. He’ll obey The Old 
Man’s orders without question in the 
middle of the night. Here may be one 
explanation for the respect some men 

_ command on their jobs. 
It might again be well to note that 

it took plenty of man-hours of work 
and interest, and an amazing series of 
right decisions and advice, to sow the 
seeds of that respect. Neither should 
it be forgotten that a good superin- 
tendent admits the mistakes he 
makes, and is quick to assume his full 
share of responsibility for whatever 
happens in his organization. 

It is the sum and substance of all 
these things—a man’s experience, the 
organization he builds, the profes- 
sional excellence he displays, the 
human contacts he handles, the re- 
spect he commands—which go to 
make up his reputation. They deter- 
mine whether his job shows a good 
profit, or a loss. And the superintend- 
ent who runsa profitable, harmonious 
job is the one who invariably gets 
infinite financial backing and good 
equipment from his contractor-own- 
ers, with a minimum of managerial 
interference. There are always a 
dozen ways to do a thing. If a super- 
intendent has built a good reputation, 
most people will let him do a job his 
way. « 

It should be emphasized again that 
there are no short cuts. Success fol- 
lows only the somewhat revolution- 
ary concept (for this day and age) 
that hard work is honorable, is a lot 
of fun, and gives great satisfaction. 
Unless a man is willing to devote all 
his time to his job, he’ll never be a 
successful superintendent. 

There are rewards 

Assuming that there are those who 
still are willing to pay this price and 
live by all the old-time values of life, 
the life of a top-notch construction 
superintendent has its rewards, spir- 
itually as well as financially. 

For who can doubt that when the 
President of the United States stood 
at rostrums dedicating such massive 
dams as Bull Shoals in Arkansas or 
Hungry Horse in Montana, the con- 
struction stiffs who transformec 
these projects from paper to concrete 
commanded considerable respect in 
the President’s mind? 

Yes, building a big construction 
project has its problems, but it alsc 
ouvee ate hisildar!t camethinco sel ees 
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URING World War II, the Sea- 
bees were made up principally of 

petty officers. Ratings were estab- 
lished at the time of enlistment be- 
cause most of these petty officers had 
worked in the construction trades in 
civilian life and the Navy had no com- 
parable petty-officer rates. At the end 
of the war most of these men re- 
turned to their civilian occupations. 
As early as the fall of 1945 the Bu- 

reau of Yards and Docks saw the need 
of training regular naval personnel to 
replace these skilled craftsmen and 
established what is now U. S. Naval 
Schools, Construction, at Port Hue- 
neme, California. 

They start from scratch 

Most of the personnel coming into 
fhe Seabees today are young men 
fresh from boot camp, with little or 
no construction experience. The 
training program of the Naval con- 
‘struction school is designed to intro- 
duce them to the techniques of the 
‘construction trades. The basic prin- 
ciple of the school is “Learn by do- 
ing.” The program covers apprentice 
training for Drivers, Construction 
Electrician Mates, Steelworkers, 
Utilities Men, Builders, Surveyors 
and Draftsmen. In addition, advanced 
courses for experienced construction 
personnel are conducted in all sub- 
jects except Surveyor. The primary 
courses are 13 weeks in length. The 
advanced courses are presented for a 
period of 15 weeks, About 25% of the 
school time is spent in the class room, 
the balance being spent in practical 
training in the field. 
_ The Driver schools conduct basic 
training in the operation and pre- 
ventive maintenance of trucks, 
crawler tractors with attachments, 
clam shells, carryall scrapers, cranes 
with attachments, graders and_ well 
drilling rigs. Each student gets from 
10 to 15 hr. of actual operating time 
on each type of equipment. 

_ The advanced course covers self- 
propelled carryall scrapers, » rock 
‘crushers, draglines, shovels, back 
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By 
LT. DONALD L. LEDBETTER, 

CEC, USNR 

Naval Construction Battalion Center 

Port Hueneme, California 

hoes, trenchers and other special con- 
struction equipment. 

Most of the students assigned to 
the 13-week basic Drivers course are 
selected from boot camp because of 
an aptitude and desire to be equip- 
ment operators. About 60% of them 
have had limited experience in con- 
struction work during summer vaca- 
tions before entering the Navy. The 
course is divided into one-week sec- 
tions, each section covering one type 
of equipment or operation. Classes 
are scheduled in such a way that skills 
developed on one type of equipment 
are further utilized amd developed in 
subsequent operations. 
Equipment is assigned to the stu- 

dents at the beginning of the week 
and students are responsible for 
“their” equipment. Cleaning, lubrica- 
tion, field adjustments and servicing 

are performed by students under in- 
structor supervision. 

Basic driving instruction is given 
on 6x6 2%-ton military cargo trucks. 
Many students who have never been 
behind a wheel learn to drive in the 
first week of truck school. With basic 
operation, lubrication, safety regula- 
tions and rules of the road in hand, 
the class moves on to two weeks of 
dump trucks and truck tractors with 
semi-trailers. At the end of the course, 
license examinations are given and 
men who qualify are issued govern- 
ment operator’s permits. Two full 
days are required to undergo the 
necessary psychological, written, and 
operational examinations in order to 
qualify for these permits. 

Crane training 

After a thorough indoctrination in 
special safety procedures, hand sig- 
nals, and operating practices, the 
class begins crane operation. The first 
few days are devoted to light hoisting 
and manipulation of controls. A week 
of clam shell work follows, then a 
week of heavy hoisting work into 

Continued on page 117 

"STEAMING IN COMPANY," these Seabee students in various types of equipment operation 
work together in a combined class project at Port Hueneme. Official U. S. Navy photographs 
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With heavy traffic on its 4,200-mi. system, this — : 

Arizona county uses soil cement 
Heavily traveled farm-to-market road outside Phoenix 

provides opportunity for one of the first applications 

of soil cement to county road construction in the state 

ITH AN AREA equal to that 
of New Jersey, Delaware and 

Rhode Island, and the largest popula- 
tion of any county in the state, Mari- 
copa County has developed a large 
mileage of good all-weather roads. 
But continuing growth in population, 
together with the development of 
new agricultural land, has maintained 
a steady pressure for new roads. 

In strengthening an existing road, 
on which heretofore it had been al- 
most impossible to maintain an all- 
weather surface, the county has for 
the first time adopted a relatively new 
road building tool, soil-cement. 

Using our own forces, we have 
recently completed construction of a 
36-ft. wide, 6-in. thick soil-cement 
base course on 8 mi. of Cotton Lane 
Road. About 25 mi. northwest of 
Phoenix, Cotton Lane Road is a farm 
produce trucking route serving as a 
storm water channel as well. 

Carrying surface drainage from the 
nearby White Tank Mountains, the 
roadway has been gradually eroded 
year after year, until it is now de- 
pressed from 2 to 4 ft. below the natu- 
ral ground profile. Existing soil is 
primarily a fine sandy loam easily 
eroded. Use of a 6-in. soil-cement 
base was selected to provide adequate 
load carrying capacity, to prevent 
further erosion of the roadway and 
to hold an all-weather surface. A 2-in. 
road-mix bituminous surface course 
was specified. 

Construction of soil-cement base 
began on November 12, 1952, on a 
36 x 2,600-ft. section. 

Bulk cement trucked to the project 
in tankers was spread over the shaped 

By HOWARD SHELP 
Maricopa County Engineer 

Arizona 

section’ in the amount of 4% cement 
by volume, using a Hercules cement 
spreader. Immediately behind the 
cement spreader, two Seaman Pulvi- 
mixers began dry-mixing the cement 
and existing soil to a compacted 
depth of 6 in. 
When a uniform dry mix had been 

accomplished, two trucks mounted 
with water tanks and spray bars 

_ moved in to add water and the rotary 
mixers began moist-mixing, continu- 
ing until the optimum moisture con- 
tent had been reached. 

Moisture control 

Tests made of job soil-cement mix- 
tures indicated an optimum moisture 
requirement ranging from 10% to 
12% in order to obtain maximum 
compacted densities, which ranged 
from about 123 to 115 lb. per cu. ft. 
During early days of the work, eve- 
ning rains provided just about the re- 
quired moisture, and it was necessary 
to add water during the moist mix 
only to compensate for evaporation 
and to assist in final finishing. 

These “chain” operations began on 
a right hand strip for the full length 
of the section. As soon as the Pulvi- 
mixers had completed the moist mix 
on a strip sufficiently wide, a sheeps- 
foot tamping roller began prelim- 
inary compaction. The mixers began 
dry mixing the adjacent strip to the 
left. 

After a few trips through, the 

sheepsfoot roller had compacted the 
bottom 4 in., and walked out to with- 
in 2 in. of the top. The mixers then 
moved through once again, adjusted 
to mix only the top 2 in., thereby re- 
moving all compaction planes. This 
left a smooth even layer of loose ma- 
terial ready for final compaction 
without further shaping. 
Two passes of a multiple-wheel 

pneumatic roller tightened the loose 
2-in. layer sufficiently to prevent 
“pickup” under the 8-ton steel tam- 
dem roller, which obtained final com- 
paction. ; 
_The smaller of the two water tanks 

-€quipped with a pressure spray bar 
lightly fogged the surface after fina! 
compaction and the pneumatic rolle1 
was again used to produce a tight 
closely knit surface. 

Each step in the process was trans- 
ferred in turn to adjacent lanes on the 
left, until the full 36-ft. width was 
completed. Cross section was main. 
tained sufficiently close that fina 
blade shaping was not considered 
necessary. 
Completed base sections were kept 

moist by sprinkling when necessary 
until a bituminous curing seal coulc 
be applied (approximately .25 gal. pe: 
sq. yd. of MC-2). A 2-in. road-mis 
bituminous surface is to be used as < 
wearing surface on the completec 
base. 
While the initial soil-cement sec 

tions were processed in 2,600-ft 
lengths, the average was over 3,000 ft. 
30 ft. in width. The daily constructior 
average was in excess of 12,000 sq 
yd. 

Construction of this project wa: 
accomplished without interruption o1 
great inconvenience to traffic. Jot 
construction procedures were workec 
out by, and direct field supervisior 
was under P. N. Syler, Assistan 
County Engineer. 

PULVIMIXER (left) gets in on the act twice. After moistened soil-cement mixture is thoroughly worked, the roadway is compacted by sheepsfoo 
roller. Then the Pulvimixer returns, as shown, to re-work the top 2 in. and remove compaction planes. Next to last step is pass by pneumatic rolle 
(right), followed by steel wheel roller. 
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more usable aggregate 
_ from every ton of rock 

Ty mmm, 
, a“ “lly, UM, 

| TRAYLOR’S 

CURVED CRUSHING SURFACES 
reduce waste fines to cut aggregate costs. 

\ 

WOO 

Traylor Jaw Crushers are equipped with Curved Jaw 

Plates. These plates are designed to apply crushing 

force in.a direct line! This drastically reduces the 

churning and lifting of material in the crushing cham- 

ber. Each zone in the crushing chamber is of increas- 

ing capacity. As material is crushed it is free to drop 

‘immediately toward the discharge opening. 

PROGRESSIVE CONTRACTORS who are pro- 
ducing their own aggregate on the job, will 
find in any Traylor Jaw Crusher the means to 
further reduce costs. Traylor curved crushing 

surfaces have two major effects upon aggre- 
gate costs. Not only do they produce more 
usable aggregate, but they reduce power costs 
on every ton of material reduced. 

Bulletin 4105 gives complete information on 
Traylor Type H and HB Crushers. Mail cou- 
pon for your copy today and see how to get 
maximum savings on job produced aggregate. 

i I 
| I'm interested in better aggregate at less cost. Send | 

bulletin 4105 on Traylor H & HB Crushers. : LEADS TO. GREATER PROFITS i i 
Be) | Name: 4 

la i 
TRAYLOR ENGINEERING & MFG. CO. i osition: ‘ 

528 MILL ST., ALLENTOWN, PA. € 1) Coneuny: 4 
West Coast Branch: 607 Sharon Bldg., 55 New Montgomery St., San Francisco 5, Calif. 
Northwest Distributor: Balzer Machinery Co., 2/36 Southeast 8th Ave., Portland, Ore. | Address: State: g 

| I 
: | 

“Primary Gyratory Crushers Rotary Kilns Secondary Gyratory Crushers Ball Mills Jaw Crushers Apron Feeders 
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L. A.’s steel ribbed roof 

for surviving the shakes 
FIRST BUILDING in Los Angeles to be erected with 
steel ribbed roof deck is the new Hostess Cake Bakery for 
Continental Baking Company in the Slauson-Western 
district. 

ey 

? ‘ 

This highly functional construction served two main 
purposes for Van Dyke and Barnes, architect and struc- 
tural engineering firm who designed the plant. First, no 
diagonal earthquake bracing was needed; the deck acts 
as a diaphragm to resist earthquake forces. Second, this 
type of construction enabled the designers to get away 
from plaster, for great cleanliness and less maintenance, 
highly important to the baking industry. 
With the ribbed deck, Van Dyke and Barnes were able 

also to do away with exposed wiring conduits. Wiring for 
power drops and lighting is carried in girder cells. 

Radar detects breaks in 
P. G. & E. power lines 
SUCCESSFUL USE of radar for almost instant location 
of distant breaks in high voltage electric power transmis- 
sion lines is reported by Pacific Gas and Electric Com- 
pany. 

P. G. and E. is one of the first utilities in the nation to 
put the newly-available specialized radar equipment into 
service. The equipment has been under test on the com- 
pany’s system for several months and winter storms now 
have provided the first actual operating experience. Dur- 
ing a recent heavy snowstorm in the mountains of Trinity 
County, the repair of a break that occurred on a snow- 
laden 60,000-volt power line from Shasta County to Eu- 
reka was materially speeded. Operators at P. G. and E.’s 
Shasta Substation near Cottonwood were able within 
minutes to pinpoint the trouble 75 mi. away, the com- 
pany said. 

Formerly, crews in the field have had to check damaged 
lines by repeated switching, checking the entire length of 
line a few miles at a time until the break was found. Now, 
the radar set sends high frequency impulses along the 
wire to the point of the break, from where part of the 

90 

pulse energy bounces back to the sending set. The dis- 
tance of the break from the transmitting point then is 
read directly from a dial calibrated in miles. 

The instruments have a maximum effective range of 
200 mi. They are so sensitive, P. G. and E. engineers say, 
that the presence of a lineman on a steel tower, washing 
insulators with a stream of water, could be detected by 
an operator in a substation miles away. 

The company so far has three sets. One is based at 
Shasta Substation to service three vital transmission lines 
carrying power over the mountains to Eureka and the 
entire Humboldt area, as well as other lines bringing 
power from P. G. and E.’s string of big hydroelectric 
generating plants on the Pit River. 
A second set is based at Drum Powerhouse on the Bear 

River above Auburn, from where high voltage lines climb 
the Sierra to a-summit connection with power lines sery- 
ing Reno. The third set will be stationed at Willits for 
service particularly on a line to Garberville that is subject 
to snow damage. Additional sets may be installed at other 
strategic points when more operating experience has been 
obtained. 

P. G. and E. also is testing another type of electronic 
device intended especially for locating trouble on lower- 
voltage distribution lines directly serving customers. This 
device is not yet being commercially marketed. 
An experimental set, one of the first half-dozen in the 

nation, is installed at the company’s Kerckhoff Power- 
house in Fresno County. It is hooked to a 12,000-volt line 
from which numerous tap lines branch to serve rural and 
other customers over a wide area. Recently someone acci- 
dentally felled a tree across one of the tap lines. The 
location of the break was signalled instantly at the power- 
house and repairs were made quickly. 
Expanding use of radio communication is an essential 

part in P. G. and E.’s constant effort to make electric 
service as nearly failure-proof as possible and reduce the 
length of interruptions that do occur because of accidents. 

The company now has in operation 58 central radio 
stations which maintain communication with 717 radio- 
equipped service cars and trucks, including 18 Sno-cats 
which can skim over the top of snow, carrying personnel 
and materials for repairs. Walkie-talkie sets are carried 
by line crews afoot or traveling on skis and snowshoes. 
Licenses have been issued to the company for 20 addi- 
tional base stations which are awaiting installation. 

PALISADES CONTRACTORS use Caterpillar DW10 tractor and a John 
Deere-Killefer offset disk to scarify clay fill material during early con- 
struction of Palisades Dam near Irwin, Idaho. The dam involves some 
14,000,000 cu. yd. of borrow. Progress in 1952 was described 
Western Construction last December, included 430,000 yd. of this 
impervious material. 
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Qh the 35-mile access road to Dugway Proving 
Ground, in Utah, Olof Nelson Construction Co. used 
several kinds of “Caterpillar” equipment. But the machine 
that did much of the finishing work and helped complete 
the contract on schedule was a “Caterpillar” No. 112 
Motor Grader. 

Here are some of the features that make this unit an 

all-round road-building favorite: 

1, Every inch of it is “Caterpillar”-designed and built. 

2. Weight, horsepower and speed are perfectly balanced for 
top performance. 

8. Tandem drive assures constant power delivery and traction. 

4. Mechanical controls provide instant, positive blade action 
in all conditions. 

5. Constant mesh transmission makes shifting easy, fast and 
smooth. 

6. Operator has a full view of the road, the blade and the job. 

7. A complete range of blade positions gives the machine 
maximum versatility. 

The “Cat” No, 112 is built to handle every type of 
grader job from ditching, bank shaping and scarifying to 
oil mixing, fine finishing and maintenance. Get the full 
facts on this money-saving unit from your “Caterpillar” 
Dealer. He stands back of every machine he sells with 
genuine “Caterpillar” parts and reliable service. 

CATERPILLAR, SAN LEANDRO, CALIFORNIA; PEORIA, ILLINOIS 

REG. U.S. PAT. OFF. 
CATERPILLAR 

yING EQUIPMENT 

ES 
pieseL ENGIN oToR GRADERS 
TRACTORS 

EARTHMO 
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Ameriean River rise halts 

ehannel work at Folsom Dam 

CONCRETE PLACEMENT and 
other work in the American River 
“hole” at Folsom Dam were sus- 
pended for the winter on January 9 
when the upstream cofferdam gave 
way and let the river come through. 
Two bents of a steel trestle being 
built across the channel were lost in 
the first rush of water, and D. E. 
Stinson, project manager, estimated 
their loss alone at $350,000. 

Actually, work in the area pro- 
tected by the 40-ft. cofferdam has 
been done “on borrowed time” since 
November 1. After that, floods in ex- 
cess of diversion capacity (9,000 cfs.) _ 
are generally considered a normal oc- 
currence. The two months of “bonus” 
time in the river channel were of par- 
ticular value to the contractor, who 
had not been able to divert as early as 
first planned. As it turned out, nearly 

six months altogether were available 
for excavation and concreting in the 
river channel portion of the site 
About 70,000 cu. yd. of concrete were 
placed during that period, some of i1 
in areas well above high water, where 
the work will continue even now. 
A close watch on the cofferdam a: 

rains swelled the American River flow 
permitted the evacuation of men anc 
equipment to be orderly. It also re- 
sulted in an alarm among resident: 
downstream, who feared a wall o: 
water might descend on them. Ac: 
tually, the cofferdam was subject tc 
considerable seepage, and final fail. 
ure was surprisingly fast; but even sc 
the water was not released in one 
great wave. The initial break was < 
local one, widening until it embracec 
the entire width of the cofferdam. 
Damage at the power plant sit 

against the right bank and just below 
the axis of the dam consisted of the 
loss of five cells of a cofferdam buil 
there for the Bureau of Reclamation 
-The Bureau’s operations at Nimbu: 
Dam, a re-regulation structure 7 mi 
downstream, were not affected. 

Hells Canyon Dam 
again before Congress 

FULL DEVELOPMENT of the 
power potential of the Snake Rive: 
by the construction of a high storagt 
dam, reservoir and power plant at the 
Hells Canyon site has again been rec: 
ommended to the Congress by the THE SEASONS are strikingly illustrated in these shots of the American River at 

Folsom Dam. Current pheto (above) views site from a point below the powerhouse 
right after failure of the upstream cofferdam on January 9. Two trestle bents were 
lost along with five cells of powerhouse cofferdam at left. Photo of excavation last proposed for construction deep in the 
October (below) includes cofferdam in background for comparison. Hells Canyon through which the 

Utes aiceean weeye Ew nae Snake River flows. The canyon anc 
— Se ee river form the boundary betweer 

Oregon and Idaho and the dam sité 
is midway between Weiser and Lew 
iston, Idaho. 

The dam would be about 740 ft 
high and would provide a storage 
reservoir with 4,400,000 acre-fee 
capacity. The power plant installed a 
the dam would have 900,000 kw. o 
capacity. With downstream benefits 
the project would add 1,124,000 kw. o 
prime power to the Columbia Rive: 
system. Cost of the Hells Canyor 
dam and power plant is estimated a 
$356,810,000. 

Authorizing legislation for Hell: 
Canyon was introduced during: th 
last Congress but hearings were no 
held until very late in the session. 

Bureau of Reclamation. 
The Hells Canyon Dam project i: 
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SOTTLENECKS CHOKING YOUR PROFITS? 

INE-SOURCE advantages of the 

With one-source equipment, you have the advan- 
tages of one-source maintenance and repair service 
for all your equipment. There’s no need to waste 
time and effort running down the parts or service 
you need .. . often one phone call to your Blaw- 
Knox distributor is all that’s required, because one 
Blaw-Knox trained man can service all your pack- 
age equipment. And when he services the machine 

' that needs immediate attention, he can check over 

all the rest of your equipment to stop trouble before 
it starts. Preventive maintenance is standard prac- 
tice when all your equipment belongs to one family. 
From your Blaw-Knox distributor you get prompt 
Service on genuine factory-built parts as well as 
expert attention to your problems from men who 
are experienced on all kinds of construction work, 
who know “package” operation backwards and 
forwards and who are trained to help you get the 
Most out of your equipment. 

In addition, you get all these other one-source 

DIVISION of Blaw-Knox Company 
Pittsburgh 22, Pennsylvania 

70 BIRMINGHAM © WASHINGTON ® SAN FRANCISCO 

ACKAGE” of concrete paving equipment 

advantages ... you get every piece of equipment 
you need in 2 package to fit your specific job. You get 
it all on one order, in one shipment, with just one 

financial contact, and backed by one reliable manu- 
facturer who gladly assumes responsibility for the 
field performance of all your equipment. 

When you bid successfully on a contract, your 
battle starts against weather, supplies and aggra- 
vating downtime. Blaw-Knox can’t do anything 
about the weather, but when you use the Blaw-Knox 

“Complete Package” of equipment and service, you 
can be sure of licking profit-choking maintenance 
bottlenecks. 

Whether your job is large or 
small, it will pay you to find out 
all the advantages of the Blaw- 
Knox “Package” paving systém. 
Talk to your Blaw-Knox dis- 
tributor today. rs 

BIAWERNOX 



Alaska C. of E. suggests 
bid invitation deposit 

UP IN ANCHORAGE, the Alaska 
District of the Corps of Engineers 
is inaugurating a welcome policy 
whereby contractors, subcontractors, 
suppliers and other interested parties 
may place an annual deposit of $400 
on a fiscal year basis, either in the 
Seattle Branch Office or the Anchor- 
age Office, for the purpose of drawing 
plans and specifications without the 
necessity of placing an individual de- 
posit for each set drawn. Moreover, 
it will not be necessary to initiate 
another deposit on July 1 because the 
present deposit will be transferred to 
the succeeding fiscal year. In that way 
the parties involved will be relieved 
of the necessity of securing individual 
funds in order to obtain plans and 
specifications on an individual deposit 
basis. Firms drawing from both An- 
chorage and Seattle will be required 
to place a deposit at each point. The 
provision of the bid invitations re- 
quiring the return of plans and speci- 
fications in good condition within 60 
days after bid openings will remain in 
force on plans and specifications is- 
sued at either point against the an- 
nual deposit. In case the sets are not 
returned in time a reduction in the 
deposit will be made in the amount 

indicated for the specific case in- 
volved. This annual deposit is not re- 
quired and does not affect individual 
bid invitations but it is intended to 
be a convenience for interested 
parties. : 

Those who now have plans and 
specifications drawn on individual de- 
posits must return them under the 
present system since they will not be 
transferred to the annual deposit. 

Better pre-register for the 
ASCE S., F. convention 

CIVIL ENGINEERS of the West 
are urged to pre-register for the San 
Francisco Convention of ASCE to be 
held March 3, 4, 5, and 6. That’s the 
latest word from San Francisco Sec- 
tion and its co-hosts, Sacramento and 
Hawaii sections. The technical pro- 
gram, the ladies’ program, the excur- 
sions and social events have all been 
planned, and the responsible commit-— 
tees have now figuratively begun their 
trek to convention headquarters, the 
Fairmont Hotel on Nob Hill, where 
they will greet their fellow engineers 
at the first official gathering of the 
Society in its second century of ac- 
tivity. 

Technical sessions will begin on 
Tuesday afternoon, March 3, and will 

RIGHT JOB ... WRONG CONTRACTOR 

When this picture of Big Cliff Dam in Oregon appeared on page 58 of our January 
issue, the caption under it erroneously “‘awarded”’ the contract for its construction 
to a joint venture of Guy F. Atkinson Co. and Ostrander Construction Co. We have 
since been reminded by Frederic L. Copeland, vice president of Bates & Rogers 
Construction Corp., that the work is actually being performed by Consolidated 
Builders, Inc. This firm is a joint venture of H. J. Kaiser, Kaiser Engineers, Walsh 
Construction Co., Utah Construction Co., Bates & Rogers Construction Corp., Gen- 
eral Construction Co., Pacific Bridge Co., and J. F. Shea Co. Copeland adds that 
Atkinson and Ostrander ‘‘never had anything to do with this job except that they 
were the second bidder’”’! 

continue the following afternoon, an¢ 
will fill the entire day on Friday 
March 6. Wednesday morning 
March 4, is given over to general ses- 
sions, and Thursday to a series 0! 
field excursions. Altogether, 20 half- 
day technical sessions are planned 
involving 12 divisions: Air Trans- 
port, Construction, Power, Engineer- 
ing Mechanics, Sanitary, Hydraulics 
Structural, Highways, Irrigation 
Soil Mechanics and Foundations 
Surveying and Mapping, and Water- 
ways. 

There are now three field trip: 
from which to choose: all-day excur. 
sions either to the Pittsburg steam 
plant being built for Pacific Gas & 
Electric Co., or to the supersonic 
wind tunnel under construction fo: 
the NACA at Moffett Field, and < 
half-day excursion to the Naval ship: 
yard at Hunters Point. 

Social events of the gathering ar¢ 
headed by the dinner dance schedulex 
Aor Wednesday evening, March 4, i1 
the Gold and Nob Hill rooms of th 
Fairmont Hotel. 

All program details for the conven 
tion and its accompanying event 
were published in the January issu 
of the Society’s magazine “Civil Engi 
neering.” In addition, forms for pre 
registration both for the conventio1 
itself and for hotel space were pub 
lished (pages 88 and 90). Pre-registra 
tion will prevent confusion at th 
convention, and it is the only way t 
assure space at some of the limitec 
functions—two of the excursions anc 
the dinner dance. 

Ladies’ activities for the conven 
tion week are fully planned, and in 
clude tours to outlying areas of th 
San Francisco peninsula. Among th 
scheduled stops is one at the ney 
suburban offices of “Sunset” maga 
zine. Friday’s feature will be a lunch 
eon and aquacade at the Tonga Roon 
of the Fairmont. Program headliner 
will be the famous Crystal Plung 
swimming team and several Olympi 
Games performers. 
The post-convention tour convene, 

in Honolulu on Tuesday, March 10 
That day will be devoted to busines, 
and technical sessions, with three 
papers to be presented. The following 
day will be taken up on tours of natu 
ral and engineering features of th 
island of Oahu. 
Wind-up of the official agenda wil 

be a genuine luau arranged by Hawai 
Section. Hawaiian entertainment wil 
be provided, guaranteed to be au 
thentic and of high quality. Weai 
your fanciest “aloha shirt” and brins 
ten dollars, the price for the entir« 
evening, including dinner and “tre 
freshments.” 

General chairman for the Sar 
Francisco Convention is L. A. Else: 
ner. Carl A. Trexel is chairman of the 
Technical Program Committee 
Presidents of the respective host sec: 
tions are: J. G. Wright, San Fran: 
cisco; Walter G. Schulz, Sacramen 
to; and George C. Wallace, Hawaii 
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for 6 years, we’ve been 

calling our 186 hp, 19 meh 

rubber-tired tractor 

a Teournadozer... 

_ this name may have suggested 

_ application to dozer work only. 
7 

We should have told you otherwise. Actually, over the years, 
this unit has proved to be much more than a dozer. 

It’s an all-purpose tool — just as effective as a pull-tractor, 
or a push-tractor, or a haul-tractor as it is a dozing-tractor. 
Its high speeds and fast maneuvering are of even greater 
advantage on hauling and pushing than on dozing where output 
requirements and range of operations are limited. 

To clarify its many applications, we are re-naming the unit 
“Tournatractor’”. We are also revising our price lists to 
show our price for the tractor unit without the A-frame, 
blade, and blade controls, so that it will be directly comparable 
to crawler-tractor prices. On this basis, you will find you can 
buy a 4-wheel, high-speed, rubber-tired Tournatractor, 
FOB Longview, Texas, for only $18,840 (with 18.00 x 25 tires). 
You then can add the matched attachments you want. 

This price structure is similar to that charged for any big, 
heavy-duty crawler-tractor, but look at the money-making 
advantages you get with Tournatractor: 

1. Power... 186 hp. 
2. Anti-friction power flow, engine to treads.. 
3. Speeds forward — to 19 mph. 
4. Speeds reverse — to 8 mph. 
5. Instant speed change .. . constant-mesh transmission. 
6. Go-anywhere, 4-wheel-drive on rubber . . . wider 

range of work and profit opportunity ... no plank- 
ing curbs, no trailer haul. j 

7. Electric fingertip control steer and shift . . . easier, 
faster maneuvering. 

8. Giant safety air brakes... 2822 sq. in. on 4 wheels. 
9. Low maintenance . . . elimination of some 500 

crawler-track assembly parts that grind and wear in 
dirt on crawling tractors. 

10. Easier operation, less fatigue, easier to get good 
operators. 

Investigate this rubber-tired tractor... it will do 85% of your 
tractor jobs twice as fast as a crawler. Ask your LeTourneau 
Distributor to arrange a demonstration and prove it on your job. 
Make your own comparison of production, You'll 
find the profits with Tournatractor too big to miss. 
Write'or phone today. 

67,000-LB. WINCH For skidding 
logs, pulling mired trucks, etc. Operates 
at 56 or 112 ft./min., in or out, while 

tig is in motion or stationary. Can pull 
from any angle up to 90°. 

Da 
' 

Seattle, Washington @ ROCKY MT. Mach. 

Co., Pocatello, Idaho; Salt Lake City, Utah 

@ SIERRA Mach. Co., Inc., Reno, Nevada 

@ WESTERN Construct. Equip. Co., Billings, 
Mont.; Missoula, Mont.; Great Falls, Mont. 
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SNOW PLOW V-type. Mounts on 
same A-frame as Bulldozer or Angle- 

dozer. Has 12/4” clearing width, 61/2’ 
clearing height. 9’ electric-control Snow 
Wing available as optional equipment. 

FOR SCRAPER OPERATION Double 
electric PCU operates any cable-con- 
trolled scraper. For LeTourneau electric 

scraper, optional electric jack can replace 
PCU. Just ‘plug in’’ and go to work. 

Tournatractor—Trademark Tournadozer, Angledozer—Trademark Reg. U. S. Pat. Off. T-313-G 

re. c. LeTOURNEAU, inc. 

Peoria, Illinois 
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Job accidents 

take their toll 

THESE were the accidents that re- 
sulted in deaths on the West’s con- 
struction jobs during December: 

The first fatal job accident at The 
Dalles Bridge project in Oregon took 
the life of Arthur Ziesmer, 25. Zies- 
mer was standing near the edge of 
an excavation when the bank col- 
lapsed. 
A freak accident on a pipeline job 

near Corinne, Utah, killed Milan 
Gutke, 27. Gutke and another worker 
employed by the Salt Lake Pipeline 
Co. were attempting to open a valve 
on the end of a pipe to clean a main 
line. Gutke was holding a 2-in. pipe 
about 2 ft. long in place against the 
valve while the other worker was hit- 
ting it with a sledgehammer. After 
one of the blows, the pipe flipped into 
the air and came down to strike Gutke 
behind the left ear, killing him in- 
stantly. 

ACCIDENTAL DEATHS and 
serious injuries on the West’s con- 
struction jobs are reported each 
month in the interest of promoting 
safety-on-the-job. 

At Seattle, W. A. Burke, 32, a rig- 
ger, was killed when he fell 90 ft. from 

.a ladder. The accident occurred dur- 
ing the dismantling of a water tower. 
A metal beam pulled free from the 

- water tower by a crane struck Burke. 
At Benicia, Calif., Buford Radons, 

29, was crushed to death when his 
bulldozer toppled off a bank at a 
quarry. Two cranes were required to 
lift the machine off his body. 

At Helena, Mont., R. T. Plouffe, 
35, was electrocuted when the crane 
he was working on hit a high tension 
wire. Plouffe was on the boom guid- 
ing a cable which was being used to 
lift a marquee. 

At Torrington, Wyoming, David 
W. Tolton, 29, Bureau of Reclama- 
tion employee, was electrocuted as he 

cities © asiet engee theyre e ost. Twin Disc Power Take-Offs are | | worked on the ground near a trans- 
cape «ker, © do wer fh serv Station? available with clutches ranging mission line. Apparently, a piece of 

nae en they os thor’ Parts” ocked: from 6.5” to 24” single-plate, pipe conduit he was handling touched 
And Wc stests MO eld —W ie aged AO° * justrial from 11.5” to 24” double-plate. | a fuse on a 33,000-volt circuit. 

the jo om e Be ee c St ste eae Housing sizes No. 6 S.A.E. to 

e-O jn Vt rane No. 00 S.A.E. Capacities up to 
g Factor? nab ee sult ne Facto ed for 650hp. Write forcomplete speci- 

Be he a te fications, Bulletin No. 129-C. How about a 
vacation with pay? 

HERE’S A CHANCE to combine 
vacation with a paying job this sum- 

Twi a (Disc mer. Construction jobs costing more 
AR than $2,000,000 are scheduled this 

SE une! Nee ae oe year at Carlsbad Caverns National 
Park near Carlsbad, New Mexico, ac- 
cording to Park Superintendent R. 
Taylor Hoskins. Improvements to be 
built include two new elevators to 
hoist people out of the caverns at a 

TWIN DISC CLUTCH COMPANY, Racine, Wisconsin + HYDRAULIC DIVISION, Rockford, Illinois rate of 1,440 per hour, and a new pub- 

REG.U.S. PAT. OFF. 

BRANCHES: CLEVELAND + DALLAS + DETROIT + LOS ANGELES + NEWARK + NEW ORLEANS + SEATTLE + TULSA lic use building. 
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GM DIESEL 

CASE HISTORY No. 5211-4 

USER: R.L. Coolsaet Construc- 

tion Co., Dearborn, Mich. 

INSTALLATION: GM Diesel-powered 

Ingersoll-Rand 600 cfm rotary 

compressor replacing a 500 

cfm compressor, supplies air 

to a tractor-mounted multiple 

drill—six drills 12" apart. 

PERFORMANCE: Previous Diesel 
compressor Supplied 75 lbs. of 

air to each drill and took time 

to build up pressure after each 

move. GM-powered compressor 

Supplies steady 95 lbs., 

starts drills immediately and 

saves 20% in fuel costs. Unit 

drills 600 lineal ft. per day. 

_ NEW GM DIESEL-POWERED RIG 

CUTS PAVEMENT-BREAKING TIME IN HALF 

R. L. Coolscet figures his pavement-breaking time is 
cut right in half with this rig when compared to the 
old way with one man on each drill. Now he drills 
six holes at once—gets twelve holes drilled in six feet 
and moyes up for the next series, all in three minutes, 

and one operator handles the job. 

This is another good example of how General Motors 
Diesei-powered equipment gets work done faster and 
reduces costs at the same time. Two-cycle operation 

It pays to standardize on 

Write for booklet “A 50,000,000 Horsepower 

Insurance Policy” thot tells you why. 

February, 1953 WESTERN CONSTRUCTION 
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delivers a smoother, steadier flow of power—gives 
instant response to overcome sudden load changes, 

Simple design makes if easier to maintain—lower- 
cost parts make it cheaper to maintain. Add it up 

and you'll see why GM Diesels give you power at the 
lowest cost per horsepower hour—for any job. 

DETROIT DIESEL ENGINE DIVISION 

GENERAL MOTORS + DETROIT 28, MICHIGAN 
SINGLE ENGINES .... 16 to 275°H.P. MULTIPLE UNITS... Up to 840:H.P. 

GENERAL MOTORS | 

DIESEL 
POWER 
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Handles a Wide 

Range of Jobs 

Drill Holes 

6’’ to 36% dia. 

up to 12’ in depth 

Designed for the greatest num- 
ber of jobs, Buda Model Y-1 
Earth Drills have the stamina, 
speed and dependability to 
reduce digging costs. Quick 
hydraulic tower adjustments, 
full stroke hydraulic lift and 
feed, reduce set-up and drilling 
time to a minimum. They will 
drill vertical holes, or angle 
holes to 90° from vertical. May 
we send you specifications to 
meet your job and the name of 
your distributor? 
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Fast...Flexible...Low Cost 

The Buda Company, Harvey, Illinois 

Neu BUDK MODELY-1 
EARTH DRILL 

Model Y-1 is built on a sturdy steel frame ready for 
mounting on 1¥2 to 2% ton truck, half-track or other 
suitable conveyance. 

YN 
Operator's position, as shown above, is 

safe with full view of the drilling. 

<4 Drilling 45° hole for pole anchor. 

Building a dependable 
line of products since 1881 

Prestress design course 
begins at L. A. this month 

TO GIVE A SERIES of lectures on 
design of prestressed concrete struc- 
tures, T. Y. Lin, associate professor 
of civil engineering, University of 
California, Berkeley, will be in Los 
Angeles during February, March and 
April under auspices of University of 
California Extension. 
The well-known civil engineer will 

lecture on consecutive Friday eve- 
nings, beginning February 27 from 7 
to 9:30 and Saturday mornings from 
9 to 11:30 at the University of Cali- 
fornia Extension Center, 813 South 
Hill Street. 

Lin is chairman of the Committee 
on Bridge Loadings, ASCE, and 
chairman of the Advisory Committee 
on Stress Measurements on Bridges 
and Pavements, Institute of Trans- 
portation and Traffic Engineering, 

_University of California. In the field 
of prestressed concrete, he repre- 
sented the University of California 
while cooperating with the California 
Division of Highways on the testing 
of the Arroyo Seco _ prestressed 
bridge. He co-labored with Ellison 
and King, consulting engineers, in the 
design of the famed heavy prestressed 
girders for the Barrett-Lick Garage 
in San Francisco. He is author of a 
long list of publications in his field. 

Information concerning the Uni- 
versity Extension lectures is available 
on request to the Center (TUcker 
6123) or U. C. L. A. (BRadshaw 
26161) offices of Engineering Exten- 
sion. 

Map shows electric 
facilities in California 

A NEW MAP has been published by 
the Federal Power Commission show- 
ing principal electric facilities in Cali- 
fornia. The map is the latest in a 
series covering 25 states and the Dis- 
trict of Columbia. The California 
map, like others in the series, shows 
the location, capacity and ownership 
of important generating stations, both 
hydroelectric and fuel-electric, as 
well as the location, ownership, nom- 
inal voltage, length, conductor size, 
material and high voltage lines of 22,- 
000 volts or more. Both existing facili- 
ties and those under construction are 
designated. The new map is repro- 
duced in several colors on a scale of 
20 mi. to the inch. It is approximately 
44 by 22 inches in size. Copies of the 
California map may be purchased 
from the Publications Division, Fed- 
eral Power Commission, Washington 
25, D. C., for $1 each. The order num- 
ber is M-37. Other maps in this series, 
also available at $1 per copy, are 
Washington (issued 1948); Arizona, 
Colorado, Wyoming, Utah, Montana, 
Idaho, New Mexico, Nevada and Ore- 
gon (issued 1949). 
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Northwest road men will 
get together this month 

THE ANNUAL Northwest Con- 
ference on Road Building will be held 
at Oregon State College on February 
26 and 27. Sponsored this year by the 
Oregon State College School of En- 
gineering and the Student Chapter of 

the American Society of Civil Engi- 
neers, the conference will be directed 
by Martin P. Coopey, Professor of 
Civil Engineering and James L. Gray, 
Instructor in General Engineering. 
The conference is an outgrowth of 

the Oregon State Roads and Streets 
Conference and the Northwest Con- 
ference on Road Building held an- 
-nually at the University of Washing- 
ton. Beginning last year, these two 
conferences were combined to be 
held each year at alternate campuses, 
Oregon State College and the Uni- 
versity of Washington. 

The program will feature nation- 
ally known experts in the fields of 
road construction and maintenance. 

Finale at Canyon Ferry 

THE FINAL major contract to com- 
plete construction early in 1954 of the 
Canyon Ferry Dam, power plant and 
switchyard on the main stem of the 
Missouri River, 17 mi. from Helena, 
Montana, has been awarded by the 
Bureau of Reclamation to Eiseman, 
Seabrook and Elliott, of Chula Vista, 
Calif., on a low bid of $694,183.50. The 
220-ft. high concrete.dam, with reser- 
voir storage space for 2,050,000 acre- 
feet of Missouri River waterflow, will 
have a power plant of 50,000-kw. gen- 
erating capacity. 
Under the contract, work on the 

final stages of construction in the 
power plant will begin February 15, 
with the first of the three 16,660-kva. 
generators scheduled to produce 
power 300 days later; the second in 
360 days, and the third in 420 days. 
Final stages of work on the switch- 
yard will begin not later than July 15. 
Major work features in the contract 

include the installation and testing of 
three 23,500-hp. hydraulic turbines 
and three 16,660-kva. generators in 
the power plant, erecting steel struc- 
tures for switchyard and furnishing 
and installing heating and ventilating 
systems. 

The turbines, costing $522,600, are 
being manufactured by the Newport 
News Shipbuilding and Dry Dock 
Co., Newport News, Va., under a Bu- 
reau of Reclamation contract award- 
ed in January 1950. 

The generators are being furnished 
by the General Electric Company, 
awarded the contract in December 
1949, on a low bid of $887,074. 
Construction began on the unit in 

the 1948 fiscal year, and work on the 
dam and power plant was begun in 
1949. Total cost of the project is esti- 
mated at $29,036,000. 
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VEY WHEELERS 
COST LESS TO OWN... LESS TO OPERATE... 

. . ALL THE WAY! and, they’re HEAVY DUTY. 

You get ALL the benefits of Mod- 

ern Manufacture when you specify 

MM Wheelers. Standardized, 

heavy duty parts and modern as- 

sembly procedures cost you less to 

begin with. Quality control in parts 

and assembly offers maximum pre- 

cision for longer service on the job. 

And, those same efficient produc- 

tion methods permit special MM 

design features that give better 

loading performance—greater 

loading capacity. 

Every day, more and more careful 

buyers are getting the facts from 

MM distributors . . . buying MM 

Wheelers for lower first cost— 

lower operating costs. 

MINNEAPOLIS-MOLINE 
MINNEAPOLIS 1, MINNESOTA 

WESTERN MACHINERY CO., Phoenix, Arizona; EDWARD R. BACON CO., San Francisco, Oakland, Stock- 

ton, Fresno, Sacramento, California; CASEY-METCALF MACHINERY CO., INC., Los Angeles, California; 

GUNDERSON-TAYLOR MACHINERY CO., Denver, Colorado; THE SAWTOOTH CO., Boise & Idaho Falls, 

Idaho; THE FARM MART, Bainville, Montana; CROSKREY MOTORS, Kalispell, Montana; CENTRAL MA- 

CHINERY CO., Great Falls, Montana; TRACTOR & EQUIPMENT CO., Miles City, Montana; MISSOULA 

MERCANTILE CO., Missoula, Montana; CONTRACTORS EQUIPMENT CORP., Portland, Oregon; TAYLOR 

MACHINERY CO., North Salt Lake, Utah; BOW LAKE EQUIPMENT CO., INC., Seattle, Washington; 

MODERN MACHINERY CO., INC., Spokane, Washington; TORRINGTON IMPLEMENT CO., Torrington, 

Wyoming; MUTUAL MACHINERY CO., Pueblo, Colorado; SIERRA MACHINERY CO., INC., Reno, Nevada. 
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Does your 

give you 

this kind of service? 

“Measured by the ton mile, Hercules 

Red-Strand preformed outlasts others about two to 

one,’ reports one operations manager. Another 

operator testifies, ‘‘Our records show Red-Strand 

is considerably out in front of four other ‘ropes.”’ 

What's the reason for such performance and praise? 

In simple terms, it’s because higher-than-rated 

quality in Red-Strand preformed delivers Jonger- 

than-expected service. 

If you're not completely satisfied with your wire 

rope service, try Red-Strand preformed. You'll 

experience the difference too. 

HERCULES 
Red-Strand wire 

rope made by 

A. Leschen & Sons 

Rope Company, 

St, Louis 12, 

Missouri 

WIRE ROPE 

AND SLINGS 
In business only to 

make wire rope 

... better wire 

rope...since 1857 

DISTRIBUTORS IN ALL PORE NCC APPA Ls oC OLE Ss 
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C. of E. has office at 

Castle Air Force Base 

A NEW projects office to supervise 
its military construction work at 
Castle Air Force Base at Mer- 
ced, California, Riverbank Ordnance 
Plant in Stanislaus County, and other 
projects in that area, has been estab- 
lished by the San Francisco District, 
Corps of Engineers, U. S. Army. 

According to Colonel Henry Walsh, 
San Francisco District Engineer, the 
new office will be known as the Valley 
Projects Office. It incorporates the 
activities of the District’s existing 
projects offices at Castle and at River- 
bank. Headquarters of the new office 
will be at Castle AFB, Colonel Walsh 
said, 

Walter J. Campbell, who for the 
past year and a half has supervised 
the Corps’ rehabilitation and con- 
struction program at the Riverbank 
Ordnance Plant, has been designated 
by Colonel Walsh as Valley Projects 
Engineer. Personnel of the Riverbank 
and Castle field offices are being trans- 
ferred to the new unit. 

CALENDAR OF 
MEETINGS 

February 17-19— American Con- 
crete Institute, annual conven- 
tion, at Statler Hotel, Boston. 

February 23-26—National Sand & 
Gravel and National Ready 
Mixed Concrete Associations, 
annual conventions, at Fair- 
mont Hotel, San Francisco. 

February 25-28—American Con- 
crete Pipe Association, annual 
convention at Baker Hotel, Dal- 
las. 

February 26-27—Northwest Con- 
ference on Road Building, meet- 
ing at Oregon State College, 
Corvallis. 

March — Arizona Chapter, AGC, 
annual meeting at Westward 
Ho Hotel, Phoenix. 

March 3-6—American Society of 
Civil Engineers, national con- 
vention, at Fairmont Hotel, San 
Francisco. 

March 23-28-—Associated General 
Contractors, 34th annual con- 
vention, at Miami, Florida. 

September 14-16 — Associated 
General Contractors, mid-year 
board meeting, at Edgewater 
Beach Hotel, Chicago. 

1954 

March 1-4— Associated General 
Contractors, 35th annual con- 
vention, at Statler Hotel, Los 
Angeles. 
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THE NEW 

BARBER-GREENE 

U 

MEETS THE NEED FOR ALL 
MAINTENANCE AND SMALL PAVING JOBS 

The quotation at the top of this page is 

typical of impartial observers who have 

seen the new Barber-Greene MIXALL per- 

form. There is widespread agreement 

among editors, road builders and govern- 

ment officials that the need for a machine 

_ capable of on-the-spot production of even 

the highest type hot mixes has been an- 

swered by the development of the MIXALL. 

maintenance to prevent major break-ups 

of much needed roads, the MIXALL also 

opens the market for surfacing of side- 

walks, driveways, parking lots, service sta- 

_ tions, playgrounds and countless others. 

Once you see the MIXALL perform, 

you'll quickly recognize the business- 

building possibilities it holds for you. See 

your Barber-Greene Distributor for the full 

Primarily designed for “stitch in time” story—or write for information. 

B-G Redi-Fab Series Sectional Truss Belt Conveyors 
IN STOCK — IMMEDIATE DELIVERY 

Columbia Equipment Company Jenison Machinery Company 
5030 First Avenue, §S. 28th and Tennessee Sts. 

Seattle, Washington San Francisco 7, California 

See your Local Distributor: BROWN-BEVIS-INDUSTRIAL EQUIPMENT CO., Los Angeles 58, California; COLUMBIA EQUIPMENT CO., Spo- 
kane, Washington, Seattle, Washington, Boise, Idaho, Portland 14, Oregon; WILSON EQUIPMENT & SUPPLY CO., Cheyenne, Wyoming, 
Casper, Wyoming; CONTRACTORS EQUIPMENT & SUPPLY CO., Albuquerque, New Mexico; RAY CORSON MACHINERY CcO., Denver 9, 

Colorado; JENISON MACHINERY CO., San Francisco 7, California; WESTERN CONSTRUCTION EQUIPMENT CO., Billings, Montana, Missoula, 
Montana; KIMBALL EQUIPMENT COMPANY, Salt Lake City 10, Utah; STATE TRACTOR & EQUIPMENT CO., Phoenix and Tucson, Arizona. 

Kimball Equipment Company 
222 West 17th South 

Salt Lake City 10, Utah 
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‘ENGINEERS 
ON THE MOVE 

The appointment of Cmdr. William 
E. Parker as city engineer was ap- 
proved by Seattle’s City Council on 
the first of the year. The post was 
filled temporarily by Robert Hub- 
bard, who replaced Ralph W. Finke 
who resigned last November. 

q 7 rt 

J.D. McCoy, assistant project engi- 
neer on the San Diego Aqueduct’s 
second barrel, has won the Bureau of 
Reclamation’s rarely-given superior 
accomplishment award. Spokesman 
for the Bureau, E. G. Nielsen, direc- 
tor of Region 3, explained that “Mr. 
McCoy’s work in connection with 
preconstruction surveys and collec- 
tion of design data which preceded 
the start of construction ... was the 
key to the rapid progress which has 
been made on this project.” McCoy, 
then area planning engineer at Es- 
condido, began the preconstruction 
surveys in November 1951 aided by 
only three employees. With this 
small group, one which reached a 
maximum of 15 employees, he com- 
pleted the work and forwarded the 
results to the design office rapidly 
enough to permit bid openings for the 
first section last August 22, and the 
last section on November 20. McCoy 
joined the Bureau in November 1938. 

Berrigan McCoy 

Col. Paul D. Berrigan has been as- 
signed Division Engineer for the 
South Pacific Division, Corps of En- 
gineers, succeeding Col. Donald S&S. 
Burns who goes to a European com- 
mand. Col. Berrigan’s first assign- 
ment was with the 3rd Engineers in 
Hawaii, where he served from 1927 
to 1930. Since 1951 he was assigned 
to the Office of the Joint Chiefs of 
Staff in Washington, D. C., as Army 
Assistant Director, Joint Logistics 
Plans Group. 

Col. Berrigan’s new responsibili- 
ties will include the Corps of Engi- 
neers’ military and civil works con- 
struction in California, Arizona, Ne- 
vada, Utah and the Territory of Ha- 
waii, plus the civil works construction 
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in those areas of Wyoming, Colorado 
and New Mexico where the water- 
sheds drain into the Pacific Ocean, 
and the Klamath River basin of Ore- 
gon. 

tA T q 

Audley C. Butler, since 1927 super- 
intendent of Horse Mesa Dam, Ariz., 
recently retired. 

7 %, t 

A California highway construction 
employee Milton F. Masters has been 
transferred from District. 7 to Dis- 
trict 5, with headquarters in San Luis 
Obispo. Masters was resident engi- 
neer in District 7 and now is con-  ~ 
struction engineer at his present ap- 
pointment. 

y 7 A 

Among various changes at South- 
ern Pacific Co., William M. Jaekle 
holds the newly-created position of 
assistant chief engineer. Jaekle, for- 
merly assistant engineer, maintenance 
of way and structures, will continue 
to maintain headquarters in San 
Francisco. He is succeeded in his 
former position by Harry M. Wil- 
liamson, who had been division engi- 
neer at Portland, a vacancy now filled 
by Godfrey J. Lyon. Two other newly 
created positions are filled by Roy B. 
Chapman, general superintendent, 
maintenance of way shops and equip- 
ment, and Joseph A. Holmes, con- 
struction engineer. Both headquar- 
ters are in San Francisco. Other ap- 
pointments are: Victor R. Cooledge, 
formerly of structural design, now 
engineer of bridges, and Shirley 
White who is now general bridge and 
building supervisor. 

ws if qt 

H. L. Vosse is heading the planning 
and scheduling department as new 
department engineer at Kaiser Engi- 
neers, Inc., Richland, Wash. Vosse 
previously had been resident engineer 
for the Corps of Engineers at the 
Utah General Depot, Ogden. 

qt t 1 

Flood Control Engineer J. A. Brad- 
ley recently resigned from his post in 
Orange County, Calif. 

1 1 t 

Harold C. Schwalen, Professor of 
Agricultural Engineering at the Uni- 
versity of Arizona, has been elected 
president of the Arizona Section, 
American Society of Civil Engineers. 
Other officers are: Dario Travaini, 
first vice president; Hanen H. Wil- 
liams, second vice president, and Wil- 
bur L. Heckler, secretary-treasurer. 

J. A. Rau, retiring president, was 
named as director. These new officers 
officiated over the Chapter’s member- — 
ship at a joint meeting in Phoenix on 
February 6 with the American Weld- 
ing Society, the host, and the Amer- 
ican Institute of Architects. This 
joint meeting whereby an engineer- 
ing technical society officially meets 
with societies in other technological 
fields is said to be one of the first of 
its kind in the United States. 

_ Schwalen Kimball 

Stanley Kimball, pictured above, 
recently has been named assistant 
resident manager at the Hanford, 
Wash., plutonium works by Kaiser 
Engineers Division of Henry J. 
Kaiser Co. He formerly had been 
chief construction engineer respon- 
sible for joint-venture heavy con- 
struction activities at Kaiser Engi- 
neers’ headquarters in Oakland, Calif. 
Kimball, a native of the state of 
Washington, received a degree in 
civil engineering from Stanford Uni- 
versity in 1924. He joined Kaiser at 
Bonneville Dam in 1934 and moved 
to Oakland in 1938. Some of the well- 
known Kaiser projects on which he 
has been a major figure are, a con- 
crete pier job at Mare Island Navy 
Yard and the Kaiser Richmond Ship- 
yards. 

¢ of oA 

State Engineer of California Ar- 
thur D. Edmonston, has attained life 
membership in the American Society 
of Civil Engineers. Edmonston grad- 
uated with a degree in civil engineer- 
ing from Stanford in 1910. In 1924 he 
became a State employee as engineer 
in charge of investigations and prepa- 
ration of reports on the water re- 
sources of California. He was directly 
in charge of the State Water Plan 
and plans for the Central Valley Proj- 
ect, and California’s largest water 
project, the Feather River Develop- 
ment, owes its inception to him. 

EL ob te eats 

British Columbia reports that R. A. 
Hall of Dawson & Hall, Ltd., Van- 
couver, has succeeded J. E. Amund- 
son as president of the General Con- 
tractors’ Association of British Co- 
lumbia. A. J. Hutchinson of Mutual 
Construction Co. Ltd. and L. J. 
Bennett of Bennett & White Con- 
struction Co., Ltd., are the new vice 
presidents. E. D. Allan, A. J. Arm- 
strong, J. T. Auld, H. H. Johnson, 
K. A. Matheson, R. C. Pybus, J. 
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A PARKING 

LOT 

FAST 

‘This busy Caterpillar Diesel HT4 Shovel 
is clearing land in a hurry for an Ohio Bell Telephone 

Company parking lot in Cleveland. Contractor is 

Henry Miesz of South Euclid, Ohio. 

The versatile Cat Shovel can get in and out of 

places bigger specialized equipment can’t touch. 
Because its bucket is wider than any part of the 
tractor, it works close to walls and trees. The operator 
enjoys perfect visibility, too: all hydraulic connec- 

tions are completely enclosed—no hoses or plumbing 

to interfere. It’s a fast shovel . . . one that can raise 

and dump its bucket at the same time. 

There’s plenty of strength built into this ma- 
chine, too. Its frame and mounting and lift arms 
are all welded and cross braced. The bucket has a 
heat-treated high carbon steel cutting edge. And 
there are 11,250 pounds of push at that cutting edge. 

Like all Caterpillar machines, this shovel is a 

tugged, dependable, economical piece of equipment. 

Your Caterpillar Dealer will gladly demonstrate its 

advantages. He’s the man to see, too, for service and 

for the genuine Caterpillar parts which guarantee 

you the kind of quality that’s built into every one 

of these big yellow machines. 

CATERPILLAR TRACTOR CO., SAN LEANDRO, CALIF.; PEORIA, ILL. 

CATERPILLAR 
REG. U.S. PAT. OFF. 



Tucker and T. A. Turnbull are mem- 
bers of the board of directors. 

7 af uw 

Howard Payne, on leave from the 
Bridge Dept. of the California Divi- 
sion of Highways to study for a 
Master’s degree in civil engineering 
at the University of Washington in 
Seattle, has been awarded the Daniel 
W. Mead prize for Juniors for his 
essays on ethics. Payne is a Junior 
member of the Sacramento Section 
of the ASCE. 

t t tr 

H. Loren Thompson of Stevens & 
Thompson Engineers, Portland, has 
been elected president of the Oregon 
Section, American Society of Civil 
Engineers. Other new officers are: 
Kenneth N. Phillips, first vice presi- 
dent; Gordon L. Burt, second vice 
president; Robert M. Bonney, secre- 
tary, and Robert T. Mercer, treasurer. 

Thompson Buell 

A. M. Buell, assistant bridge engi- 
neer for the Washington State High- 
way Commission, has been elected 
president of the Tacoma Section, 
American Society of Civil Engineers. 
H. J. Whitacre is vice president and 
G. H. Andrews is secretary-treasurer. 

of ‘ t 

Election results of the Los Angeles 
Section of the American Society of 
Civil Engineers put Trent R. Dames, 
senior partner of Dames & Moore, in 
the presidental chair for 1953. Vice 
presidents will be Stephenson B. 
Barnes, structural engineer, and 
John M. Server, Jr., editor-in-chief 
of Southwest Builder and Contractor. 
C. Martin Duke, associate professor 
of engineering at U. C. L. A. will be 
secretary. The treasurer, John C. 
Merrell, Jr., has served the first half 
of a two-year term. President of the 
Junior Forum is Richard C. (Dick) 
Gerke, sales engineer for Bethlehem 
Pacific Coast Steel Corp. Harold A. 
Halldin and Hugh C. MacDonald, 
Jr., are vice president and secretary- 
treasurer, respectively. 

5 wt oA 

President of the Seattle Builders & 
Contractors Association for 1953 will 
be Axel Thornberg, who succeeds 
Hans Floathe. Other new officers are: 
Herbert Dohl, vice president; D. A. 
Kiehlbaugh, secretary ; Gordon John- 
son, treasurer, and Lee M. Cannon, 
executive vice president. Floathe, 
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Bernhard Dahl and H. E. Forsman — 
are the Association’s new directors. 

y 4 7 : 

New officers of the Northern Cali- 
fornia Chapter, Associated General 
Contractors, are as follows: Dallas 

Dallas Young (left) and H. C. Maginn 
(see item below) 

Young, president ; H. C. Maginn, vice 
president, and Ben C. Gerwick, Jr., 
treasurer. Directors are: Gordon 
Ball, Ralph W. Brown, E. L. Cle- 
ments, John Delphia, Ben C. Ger- 
wick, Jr., Charles L. Harney, A. E. 
Holt, Jack How, Peter Jacobsen, H. 
C. Maginn, John F. O’Connell, Gor- 
don Pollock, Felix Siri and Dallas 
Young. 

if a! LA 

Hugh A. Martin, Marwell Con- 
struction Co., Ltd., was elected presi- 
dent of the Road Builders and Heavy 
Construction Association of British 
Columbia. First vice president is J. 
E. R. Wood, Vancouver construction 
engineer, and second vice president is 
Carl Anderson of Emil Anderson 
Construction Co. 

A uA cf 

Robert L. Davis, a veteran on the 
Union Pacific’s engineering staff since 
1917, retired from his position as of- 
fice engineer for the railroad’s Spo- 
kane subdivision. 

y uf BA 

Parker D. Shepperd, a Denver civil 
engineer and registered surveyor, has 
been forced to retire from business 
because of blindness. Among his most 
important work was the preliminary 
design and estimate on the Grand 
Lake water diversion project, and, in 
conjunction with the USBR, the de- 
sign of the first superelevation of out- 
side curves for mountain highways. 
Shepperd, 70, sold his business to E. 
L. Shaw, registered surveyor. 

vf, Yr of 

George Thenn joined the staff of 
the earthquake section of the Pacific 
Fire Rating Bureau in San Francisco 
early in December. He will work 
under the direction of Karl Stein- 
brugge there. Thenn’s prior connec- 
tion, for two and a half years, had 
been with Robert D. Dewell, San 
Francisco consulting civil engineer. 

t r ch 

The Corps of Engineers has ap- 
pointed Edwin Jay Burke project en- 
gineer for its Clovis Project office of 
the Albuquerque District. Clovis 

Rabat: 

Project is a multi-million dollar pro- 
gram which will begin at Clovis Air 
Force Base as soon as an award is 
given for the initial work. Burke, who © 
graduated from the University of 
New Mexico in 1949, had been con- 
struction engineer at White Sands 
Proving Ground since 1950. 

bs t if 

The Structural Engineers Associa- 
tion of California has elected its of- 
ficers for 1953. John Rinne is presi- 
dent, Jack Barrish is vice president, 
Les Graham is secretary-treasurer, 
and John Gould is a new director. 

ut uf vf 

George Arthur Sedgwick is the 
newly-elected president of the Struc- 
tural Engineers Association of North- 
ern California. Since 1946 Sedgwick 
has been in charge of structural engi- 
neering design with W. P. Day & As- 
sociates of San Francisco. Other new 
officers are: Michael V. Pregnoff, 
vice-president; John M. Sardis, secre- 

_tary; William K. Cloud, treasurer, 
and Robert P. Moffett, assistant sec- 
retary and assistant treasurer. Rob- 
ert D. Dalton, Robert D. Dewell, Wil- 
liam H. Ellison, John J. Gould and 
J. Albert Paquette are directors. 

Sedgwick Brown 

W. D. Brown was unanimously 
elected 1953 president of the Seattle 
Chapter, Associated General Con- 
tractors at its annual meeting on De- 
cember 9. Brown, general manager of 
Howard S. Wright Co., previously 
served as the Chapter’s vice presi- 
dent, treasurer, and as a member of 
the executive board. Other officers 
elected were: Olav Boen, first vice 
president ; Paul Odegard, second vice 
president; Ray Strand, secretary, and 
Don Clark, treasurer. These officers 
will serve on the executive committee 
with O. B. Daniels, immediate past 
president; George Teufel, chairman 
of the labor committee, Fred Ness 
and Gordon Mowat. 

5 fi t 

William C. Cassidy, a civilian em- 
ployee of the Corps of Engineers 
since 1929, was named a member of 
the United States Committee of the 
International Commission on Large 
Dams. He has been Chief of the Hy- 
draulics Branch in the engineering 
division of the South Pacific Division 
of the Corps of Engineers since 1945, 
and was responsible for studies in 
connection with the design of eight 
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dams in the Sacramento District, 
among them Pine Flat Dam and the 
Folsom Project. The International 
Commission on Large Dams _ pro- 
motes research and collects experi- 
ence in regard to technical problems 
connected with the design, construc- 
tion, maintenance and operation of 
large dams by means of the arrange- 
ment of congresses and the publica- 
tion of scientific documents. Its mem- 
bership is composed of National 
Committees, not of individuals, and 
the central office is in Paris. 

James Herbert Warner, 68, retired 
civil engineer for the Bureau of Rec- 
lamation for 22 years, died January 3 
at his home in San Jose, Calif. He had 
been resident engineer on construc- 
tion of Seminoe Dam in Wyoming 
and Friant Dam in California. 

ee pvin's can. LOAD ENGINEERED™ 
eer pt more than./190 TO SOLVE SPECIAL HAULING PROBLEMS churches and schools in the Los An- 

fore area, died Dec. 31 in Burbank, Gar Wood “Load Engineered” Side Dump Bodies 
5 Cals aed and Hoists, designed and built to solve your special hauling 

Spseoh Allison Eller: 71; retired problems, assure dependable, on-the-job performance. Where 

National City, Calif, building Sone extreme dumping angles are required, Gar Wood double- 

tractor, died Jan. 5 in Escondido, 
Calif. 

tT tf: 5 

Wilburn H. Irish, 56, supervising 
highway engineer for the California 
Division of Highways, died Dec. 12 in 
Grass Valley, Calif. Irish was a major 
figure in the development of the Los 
Angeles freeway system, having had 
charge of highway and freeway loca- 

acting hoist cylinders for high-angle dumping provide hydraulic 

cushioning at maximum dumping angle to absorb shock loads. 

Single or dual hoists are supplied as required, with hoist 

controls mounted in the truck cab for maximum driver con- 

venience. Automatic down-folding sides are available on all 

Gar Wood Side Dump Bodies as optional equipment. 

If you need extra strength and dependability in your 

hauling operation, investigate the merits of ‘Load Engineered”’ 

Bodies and Hoists designed and built by Gar Wood Industries, 

tion in that area from 1933 to 1947. Inc.—the world’s largest manufacturer of dump bodies and 

Fin tit hoists for trucks and trail- 

Tim A. Leach, 52, member of Leach ers. See your Gar Wood 
Brothers Construction firm, Douglas,’ Distributor today! 
Wyo., died Dec..9 in Cheyenne. 

t 5 A t 

Herbert L. Cooper, 63, retired Cali- 
fornia state highway maintenance 
engineer, died Dec. 29 in an automo- 
bile accident near San Ardo, Calif. 

oh if y 

William M. Thomas, 57, retired en- 
gineer with the California Division of 
Highways, died Jan. 1 in Red Bluff, 
Calif. } 

ivan Ate Gar Wood medium-duty side dump bodies, with single 
George A. Gray, 51, division engi- or dual hoists, are available for truck mounting in 

neer for the Great Northern railway capacities from 4 to 6 cubic yards. Double heavy- 
at Whitefish, Mont., died Jan. 1 at duty side dump bodies for trailer mounting are avail- 
Wihitenshe able with capacities from 11 to 25 cubic yards and 

dumping angles to 70 degrees. 

GAR WOOD INDUSTRIES, INC. 

nde xg f 

Raymond E. Gauthier, 43, district 
engineer for Bethlehem Pacific Coast 
Steel Corp.’s Fabricated Steel Con- 
struction Div., Alameda, Calif., died 
in late December. 

RICHMOND DIVISION - RICHMOND, CALIFORNIA 
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SUPERVISING 
THE JOBS 

Construction of the Garvey Reser- 
voir for the Colorado River Aque- 
duct Distribution System in Monte- 
rey: Park, Calif., is under a $3,143,695 
contract for Morrison-Knudsen Cc., 
Inc., and R. A. Westbrook. R. A. 
Westbrook is heading the job as proj- 
ect manager and D. J. Westbrook is 
superintendent. Other key men are: 
B. F. Shultis, excavation superintend- 
ent; F. J. Alford, master mechanic; 
T. J. Hopper, office manager, and 
D. D. Kaun, engineer. 

OWEN J. DALY, pictured above, is 
project manager on construction of 
Idaho’s Lucky Peak Dam, an earthfill 
barrier to be used for both irrigation 
and flood control. 

Robert O. McPhee is superintend- 
ing construction of a $151,434 pre- 
stressed concrete water storage tank 
in Loveland, Colo., for James B. Ken- 
ney, Inc. K. M. Shaddy is concrete 
superintendent and Robert Harvey is 
timekeeper. : 

The Dominguez underpass under 
construction by Webb & White at 
‘Long Beach, Calif., is supervised by 
Jim Peckinpaugh. Don Smith is grade 
foreman and Bill Oglesby is truck 
foreman on this $1,555,929 job. H. K. 
Mauzy is resident engineer for the 
state. The work is scheduled for com- 
pletion in the summer of 1954. 

t # v 

E. H. Hatch is project manager for 
a Walsh Construction Co. contract 
for tunnel construction going on near 
Big Bend in Shasta County, Calif. L. 
E. Huntington is general superintend- 
ent;assisted by O. L. Allen, Wayne 
W. Welmoth and G. W. Herd. Also 
on the job are R. W. McAvoy, 
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master mechanic; R. C. Schultz, chief 
electrician; W. F. Logan, office man- 
ager; R. G. Miller, project engineer ; 
K. K. Thomason, purchasing agent ; 
J. C. Hester, G. Delp and A. E. Wil- 
moth, shift foremen, and John D. 
Sharpe, first aid. 

if yr uf 

Davis Monthan Air Force Base, 
Tucson, Ariz., is the site of runway 
construction nearing completion by 
John Huggard. On the job are: F. G. 
Ray, equipment superintendent, Ray 
Burton, oiling superintendent, Jim 
Schibley, compaction foreman, and 
Frank Schmieder, office manager. 

bs 7 5 A 

Three contracts totaling $4,700,000 
are under way for construction of the 
Colorado Freeway bridge and ap- 
proaches, Pasadena, Calif., by Guy F. 
Atkinson Co. Bob Boyd heads the 
work in the capacity of project man- 
ager. Paul Paulson is general car- 
pentry superintendent for two of the 
contracts, and Ray McLellan holds 
the same position on the other job. 
Brick Marsh is project engineer, and 
Claude “Duke” Fowler superintends 
excavation. Carpentry foremen are 
Frank Brundage, Dick Hellier, Owen 
McLeod, Frank Bartley, Arthur Mau- 
ther and Troy Boles. Others at work 
are: Ermitt Baker, structure fore- 
man; Herbert Young, Marino Frati 
and Lowell Kennedy, labor foremen; 
Pete Schalaba, cement finishing fore- 
man; Don G. Snyder, office manager ; 
Edward Fitzpatrick, timekeeper, and 
Murray Harris, office clerk. Robert 
Lendecke and Lewis Steele are resi- 
dent engineers for the state. Pipe line 
subcontractor is Heisler & Woods, 
who is represented by Lee Woods, 
general superintendent, and Ed 
Hanks, job superintendent. 

14 A of 

Joe Ornelas is superintending con- 
struction of the Riviera Club in Gar- 
dena, Calif., and Gerald Jones is car- 
penter foreman. 

Yr ih pA 

Angier School, San Diego, is being 
built at a cost of $500,000 by L. C. 
Anderson Co. under the supervision 
of Ed Shelstead. Carpentry foremen 
are Boyd Poe, Reiny Gangwich and 
Lewellyn Perry. John Carolan is 
labor foreman. 

Y yr 7 

Chris Larson, project manager for 
all contracts for Golden Construction 
Co., is heading work at Point Loma, 
Calif., where a naval electronics train- 
ing center is going up. Art Vitus is 

general superintendent, Bob Saunders 
is job superintendent, and W. E. Ben- 
nett is form detailer. This job is ex- 
pected to be finished next summer. 

if 7 cf 

Robert Helen is area manager for 
Healy-Tibbitts Construction Co.’s 
$2,000,000 contract for the Santa Ana 
outfall sewer at Newport Beach, 
Calif. General superintendent is R. H. 
Smith and foremen are Barney Bis- 
sett, Red Workman and Harry Digby. 
Lee M. Nelson represents the Orange 
County Sanitary District. 

5 yr cA 

Jim Hastings, formerly assistant 
superintendent for Allison-Honer 
Co.’s contract for Riverside (Calif.) 
School for the Deaf, is now superin- ~ 
tendent for that company and Cox 
Bros. Construction Co.’s work at 
Camp Las Pulgas, part of their con- 
tract at Camp Pendleton. 

ON LOCATION near Irwin, Idaho, are 
(left) Carl K. Miller, superintendent, 
and L. D. Burr, master mechanic on 
rock and gravel operations for R. E. 
Rush Construction Co. 

Jack Adams is superintendent for 
R. M. Price Co.’s $500,000 contract 
for the Compton Creek bridge in 
Long Beach, Calif. Foremen are Ed 
Hayes, carpentry; Earl McClellan, 
labor, and Jack Davis, steel. H. K. 
Mauzy is resident engineer for the 
state. The job will end some time this 
month. 

Y vf nf 

B. W. Horn, project manager; 
Newell Jensen, superintendent, and 
Charles Hamilton, assistant superin- 
tendent, are heading construction of 
a hydroelectric plant on the All Amer- 
ican Canal west of Yuma, Ariz. J. H. 
Stockton is pipe foreman and E. L. 
Ashby is iron worker foreman. Pet- 
tifer-Clark & Horn holds the con- 
tract. 

ze y af 

Construction of Sequoia Junior 
High School in Fresno, Calif., is di- 
rected by A. A. Hedstrom, project 
manager for the contractor, Harris 
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Smoother spooling under all conditions 

is one reason the crane’s 5/8” Tiger Brand 

lines give such long service, says Opera- 

tor P.S. Moran, right. Besides working ~ 

with a hook rig on the $9 million viaduct 

project, the crane is used as a clam shell 

and drag line, and for pavement breaking 

and pile driving service. 

e 
Free performance-record forms, availa- 

ble from your distributor to help you check 

rope costs, are here shown by aTiger Brand 

Representative to Job Supt. Ed Ausnes, 

left, who says: “We use Tiger Brand Wire 

Rope on all 14 of our truck cranes. It 

gives us long, dependable service on any 

job, helps us keep costs down.” 

Load lines and boom lines on this 20-ton truck crane show some of the work Tiger Brand Wire 

Rope does for MacRae Bros. Contractors, Seattle. Rigged with 110’ of “stick”, the crane is moving 

steel “re-bars” onto Seattle’s Alaskan Way Viaduct. Despite steady work on all types of jobs, its 

load lines last over a year apiece, boom lines about 6 weeks each under constant booming. 

MacRae Bros. keeps costs down 
- with Tiger Brand Wire Rope! Geax. Gas 

mm TIGER BRAND 
WIRE ROPE fxg 

ep STATES S, 
For any construction job you handle, rely on tough American Tiger Brand, ol 
the wire rope that’s rigidly controlled by United States Steel from raw ore to 
finished product. To get all the stamina engineered into it, you’re welcome ; 
to the services of a Field Specialist. Contact your local distributor or write 
Columbia-Geneva Steel, Room 1403, Russ Building, San Francisco 6. 

U-S-S TIGER BRAND Wire Rope 
Columbia-Geneva Steel Division, United States Steel Corporation, San Francisco 

UNITED STATES STEEL 
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ee utty 
Lasts Longer Under 

Stresses From Knots & Kinks 

"Tuffy 
Braided Construction 

SLINGS 
Knot it! Kink it--if you can! 
See how easily the patented 
braided construction of 
Tuffy Slings straightens out 
without damage. Only Tuffy 
gives you this extra flexibil- 
ity and long-life strength— 
because only Tuffy has this 
9 part machine-braided wire 
fabric construction that 
fights off knots and kinks, 
yet stands up longer when 
such stresses of distortion 
happen. Mail coupon below 
for your FREE 3-ft. sample 
of Tuffy Sling fabric and 
test it yourself! 

Get Your FREE 
Sling Handbook | 

New! Complete! 
Factual, useful 
data that can 

aN help you cut sling 
\ costs! 

AIL COUPON TODAY 
IUNION WIRE ROPE CORP.| 
| Specialists in Wire Rope and | 

Braided Wire Fabric | 
|2146 Manchester Ave., Kansas City 3, Mo. | 

lo Send FREE Tuffy Sling Handbook and Rig- | 
ger's Manual. 

|G Have my Union Wire Rope Fieldman bring 
| me a FREE 3’ sample Tuffy Sling. 

| Firm Name. 

| 
| 

se gS oS a eee | 

l Address. 

I 

THE FAMILY of Elmer J. 
“Bob” Hallead wishes to locate 
him. Hallead has been missing 
since November 17, 1952, at 
which time he was employed by 
Stone & Webster as an “elec- 
trician’s welder” on work at 
Rock Island Dam, Wenatchee, 
Washington. 

Hallead is described as 5 ft., 
7% in. tall, 46 yr. old, weighing 
128 lb. He has dark brown hair, 
medium complexion. He is the 
worrying type—always in a 
hurry. He was driving a light 
green 1940 Studebaker Com- 
mander 4-door sedan, Washing- 
ton plates, at the time of his dis- 
appearance. He carries Social 
Security No. 710-16-5902. 
Anyone knowing where Hal- 

lead is working should contact 
Mrs. Gwendolyn Hallead, Route 
5, Wenatchee, Washington. 

Construction Co., Inc. Wayne Hayes 
is general superintendent and E. C. 
Smallin is job engineer. Carpentry 
foremen are Harold Kincade, F. D. 
Westcott and C. C. Craig. Swartz & 
-Hyberg, the architects, are repre- 
sented by Byron Brodrick. 

Ralph Wizgle, 
superintendent 
for Claude C. 
Wood Co. 
(see item 
below) 

Ralph Wigle, pictured above, is 
supervising at two California jobs for 
Claude C. Wood Co. He is assisted 
by Orville O’Rielly at a commercial 
rock plant at Clements, and George 
Addler is plant foreman; Walter 
Clay, hot plant foreman; Frank Gas- 
kell, batch plant superintendent; 
Ralph Miller, master mechanic; 
Harry Richards, truck foreman; Har- 
old Baker, purchasing agent. 

Wigle’s other job is grading and 
surfacing from Jackson to Moke- 
lumne Hill. There his assistant is 
George Whilby, and Everett Welby 
is office manager. This latter work 
was expected to be completed at the 
end of 1952. Wigle, we are happy ‘to 
report, has been a subscriber to West- 
ern Construction for 18 years. 

5 t t 

Work on a new plant going up in 
Torrance, Calif., for Dow Chemical 
Co., is headed by Wayne H. Cox, 
superintendent for Bechtel Corp., 
which has the million-dollar contract. 
Cox’s assistant is C. R. Cullar. John 
Cullar is carpenter foreman; Wayne 

ulfy 
SLINGS 

Fight off Kinking! 

BY 

GU te og 

“Couldn’t Kink Them 
Even When We Tried” 

Says Owner of an Eastern 
Construction Company 

(Name on Request) 

This Pennsylvania construction 

company owner also proved to 

himself that Tuffy Slings are 

extra flexible, extra strong. Tuf- 

fy’s patented 9 part machine- 

braided wire fabric construction 

gives you a fabric that can be 

repeatedly bent around abrupt 

corners. And even when one of 

the strands is broken or cut, 

there’s no stranding! Give your 

workmen an easy-to-handle tool 

that eases and speeds the han- 

dling of loads ... can help you 

save up to 40% on sling costs. 

Get Tuffy Slings! 

Contains plenty of 
factual, useful data 
on 12 braided sling 
types. The only 
handbook of itskind, 
and it’s yours for 
the asking! 

TODAY ! | 
UNION WIRE ROPE CoRP.| 

Specialists in Wire Rope and | 
Braided Wire Fabric | 

[2146 Manchester Ave., Kansas City 3, Mo. | 

I Please send my FREE copy of the Tuffy | 
Sling Handbook and Rigger’s Manual. | 

| Firm Ree SO ——————— : 

[Address | 

| City Zone ie ; 

ee 
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Reed, cement foreman; Max Taft, 
labor foreman; William Schellhase, 
engineer, and Dean F. Turner, office 
manager. Lyle Wainwright is repre- 
senting Dow Chemical Co. 

A A Lf 

D. A. Parrish & Sons Sewage Engi- 
neering, Stockton, Calif., is headed by 
M. A. Parrish, president. R. L. Bar- 
tell serves as construction superin- 
tendent, and John Day is estimator, 
Bernie Bassett is dispatcher, Rex 
-O’Neal is office manager, Bud Jensen 
is master mechanic, and Ed Porter is 
timekeeper. 

‘AT WORK on Stockton, Calif.’s sewage 
disposal plant is E. WV. Tuttle (top left), 

superintendent for Fred J. Early, Jr. 
Co., and Terry Shipman, representative 
of J. D. O’Brien, rigging and crane con- 
tractor. G. M. Sumsted (above) is as- 
sistant superintendent for Early. 

Reconstruction work on some of 
the earthquake damage in Bakers- 
field, Calif., is being done by G. A. 
Phares, General Contractor. Scott 
Woodard is superintendent and Audie 
Woodard is foreman on remodeling 
the city hall annex. Johnny Johnson 
superintends work on the Noriega 
court house, and Carl Phares super- 
intends work on the Ray Lobre store. 

7? ee fz 

T. J. Foley of T. J. Foley & Sons 
is heading his company’s reconstruc- 
tion work on the Lan Building in 
Bakersfield. 

q 5 

Russell Wise is supervising. road 
construction at Yuma, Ariz., for Tan- 
ner-Heuser & Garnett. Foremen are 
Don White, Lyle Fish and E. O. Wil- 
lis. Kenneth King is office manager 
for this $500,000 job. 

r tf vA 

Lindgren & Swinerton, Inc., has 
a $1,300,000 contract for building ad- 
ditional factory space for Crown Wil- 
lamette Division of Crown Zeller- 
bach Corp. in East Los Angeles. Gus 
Klammer is job superintendent and 
F. C. Harp is general seprnir agent: 
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4000 pound plant of Samuel Braen’s Sons, 

Hawthorne, New Jersey 

ASPHALT PLANT 

12 sold in Atlantic Coast states alone 

in less than one year 

“California made” Standard RB Asphalt Plants really must 
have something to make East Coast operators “buy ’em 
by the dozen”. That something is balanced performance 
which gives the RB its profit-making extra capacity. You 
just breeze through tremendous tonnages with a STANDARD 
PLANT because there are none of the usual bottlenecks. 
Extra large dryer capacity and oversized elevators, extra large 
vibrating screens and air handling systems all contribute 
to smooth, synchronized performance. Write for illustrated 
Bulletin No. 525 and see for yourself what makes the 
Standard RB now America’s fastest selling asphalt plant! 

UNIT BUILT—8 SIZES, 500 to 6000 POUND CAPACITIES 

| STANDARD STEEL CORPORATION 
5049 Boyle Ave., Los Angeles 58 + 7 East 42nd St., Dept. 49, New York 17 
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CONTRACTS | 
Summary of bids and awards 

for major Western projects 

SE RO. aes 

Alaska 

$1,136,195—Baker & Ford Co., Bellingham, Wash—Award 
for airmen’s dormitories, Ladd Air Force Base; by C. of E. 

$1,453,000—Boen-Koon Construction Co. and Egge-Cummins 
Construction Co., Seattle—Award for an automotive main- 
tenance facility, Ladd Air Force Base; by C. of E. 

$350,000—Kuney-Johnson Co., 235 9th Ave. No., Seattle— 
Low bid for Fairbanks communication station; by C. of E. 

$908,005—Lease & Leigland and M-B Contracting Co., 1501 
N. 35th St., Seattl—Low bid for two organizational main- 
tenance shop buildings, Ft. Richardson; by C. of E. 

Arizona 

$1,214,090—Daum-Donaldson Construction Co., 321 S. 24th 
St., Phoenix—Award for state tuberculosis hospital and senile 
wards, Phoenix; by State. 

$254,001—Fisher Contracting Co., P. O. Box 4035, Phoenix— 
Award for additional sedimentation and filtration basins, with 
supplemental chlorination and pumping equipment for Yuma 
water treatment plant; by Arizona Public Service Co. 

$239,448—Fisher Contracting Co., Box 4035, Phoenix—Award 
for taxiways and electrical installations, Sky Harbor Airport, 
Phoenix; by City. t 

$1,682,675—Peter Kiewit Sons’ Co., 345 Kieways Ave., Ar- 
cadia, Calif—Award for earthwork, conc. lateral lining and 
structures, unit 3, Mohawk Distr. System, Gila Project; by 
USBR. 

$122,701—Kolob Construction Co., P. O. Box 1832, Phoenix 
—Low bid for a 4-span steel girder bridge over Dripping 
Springs Wash 11 mi. north of Winkelman, plus 1 mi. approach 
highway; by St. Hwy. Dept. 

$224,757—-Royden Construction Co., P. O. Box 3707, Phoenix 
—Low bid for an overpass structure and approaches on 
Tucson-Benson hwy. 3 mi. east of Benson, Cochise County; 
by St. Hwy. Dept. 

$124,300—Western Constructors, Inc., P. O. Box 1604, Phoe- 
nix—Low bid for a 5-span steel girder bridge and approaches 
crossing Aravapai Creek 11 mi, south of Winkelman; by St. 
Hwy. Dept. 

$254,200—Young & Smith Construction Co., Beason Bldg., 
Salt Lake City, Utah—Award for repair or removal and re- 
placement of damaged unreinf. conc. lining for Wellton- 
Mohawk canal, Gila Project; by USBR. 

California 

$1,050,640—P. & J. Artukovich, 13305 S. San Pedro, Los An- 
geles, and M. Miller—Low bid for sewer and water system, 
Kearney Mesa Improvement District, San Diego; by City. 

$3,258,046—T. C. Bateson Construction Co., Lovefield Station, 
Dallas, Tex.—Award for hangar and parking areas, Castle Air 
Force Base; by C. of E. 

$13,000,000—C. F. Braun & Co., 1000 S. Fremont Ave., Al- 
hambra—Award for synthetic ammonia plant, Brea; by Brea 
Chemicals, Inc. 

$267,660—R. Flatland, 1205 Harrison St., San Francisco— 
Low bid for Mission District traffic signal system, San Fran- 
cisco; by City. 

$401,985—J. B. Gill Co., P. O. Box 851, Long Beach—Low 
bid for Schedule B, steam generation and distribution, Norton 
Air Force Base; by C. of E. 

$140,585—M. H. Golden Construction Co., 3485 Noell St., San 
Diego—Award for widening drainage, roadway and electrical 
construction, North Island Naval Air Station; by U.S. Navy. 
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$407,805—Gould & Cross, 636 Quay Ave., Wilmington—Low 
bid for 15-m.g. underground reinf. conc. reservoir, Inglewood; 
by City. . 

$4,800,000—Grove, Shepherd, Wilson & Kruge, 2 Pine St., 
San Francisco—Award for electric-electronics shop, Mare 
Island Naval Shipyard; by U. S. Navy. 

$782,000—-Haddock Engineers, Ltd., 1616 Greenwood Ave., 
Montebello—Low bid for facilities for aircraft ranges at China 
Lake, Inyokern; by U. S. Navy. 

$417,470—Lord & Bishop, P. O. Box 812, Sacramento—Low 
bid for bypass sewer, 5th and U Sts. to Sewage Pumping Sta- 
tion No. 2, Sacramento; by City. 

$573,145—Madonna Construction Co., P. O. Box 910, San 
Luis Obispo—Award for 2.3 mi. of grading and constructing 
base, and grading and paving ramps, connections and city 
streets, to provide a 4-lane divided hwy. on U. S. 101 betw. 
Marsh St. and San Luis Obispo Creek in San Luis Obispo; 
by Div. of Hwys. 

$3,665,100—Robert E. McKee, General Contractor, 4700 San 
Fernando Rd., Los Angeles—Award for health and receiving 
hospital, Los Angeles; by City. 

$211,444—M. S. Mecham & Sons, 11125 Garfield Ave., South 
Gate—Award for .8 mi. of grading and asph. conc. paving on 
untreated rock base to provide a 4-lane divided hwy. on Ar- 
tesia St., Compton and Long Beach, Los Angeles County; by 
Div. of Hwys. igeae el : 

$123,360—_Joe D. Miller, 2002 Monterey St., Bakersfield— 
Award for sanitary sewers, Planz Rd., Bakersfield; by City. 

$1,796,760—Nomellini Construction Co., P. O. Box 1177, 
Stockton—Low bid for general purpose warehouse, Travis 
Air Force Base; by C. of E. 

$141,718—R C R Corp., 2240 Parkway, El Monte—Award for 
sewage treatment plant at Palmdale; by Los Angeles County 
Sanitation District. 

$251,728—James E. Roberts, 187 South G St., San Bernardino 
—Award for portions totaling about 4.8 mi. of grading and 
road-mixed surf. on imported base material, betw. 2.6 mi. east 
of Calexico and Hemlock Canal, Imperial County; by Div. 
of Hwys. 

$359,585—Ted Schwartz, Glenbrook Park, Grass Valley— 
Low bid for relocating a portion of Natoma Canal; by C. of E. 

$155,520—T. E. Sherlock, 1103 W. 40th Pl., Los Angeles— 
Low bid for improvements on First St., Main St. to San Pedro 
St., Los Angeles; by City. 

$1,643,500—Carl N. Swenson Co., Inc., 1095 Stockton Ave., 
San Jose—Award for central and test chamber for 8-ft. super- 
sonic wind tunnel, Moffett Field; by Natl. Advisory Commit- 
tee for Aeronautics. 

$6,142,550—Ford J. Twaits Co. and Morrison-Knudsen Co., 
Inc., 449 S. Beaudry St., Los Angeles—Award for an 8-story 
police facilities bldg., Los Angeles; by City. 

$754,620—_N. P. Van Valkenburgh Co., 7699 San Vicente Blvd., 
South Gate—Low bid for water supply system at Marine 
Corps Training Center, Twentynine Palms; by U. S. Navy. 

$144,350—Ventura Pipeline Construction Co., P. O. Box 1252, 
Ventura—Low bid for sanitary sewer mains, etc., Solvang; 
by Solvang Municipal Improvement District. 

$1,095,075—-Clarence Ward Construction Co., 4841 Harvey 
St., Fresno—Low bid for Ft. Miller Junior High School, 
Fresno; by Fresno City Unified School District. 

$9,500,000—-Webb & Knapp Construction Corp., 270 Park 
Ave., New York—Award for 140 two-story apartments, San 
Diego; by Claremont Garden Apartments. 

$939,000—-Wonderly Construction Co., 2694 Lime St., Long 
Beach—Award for Ortega and Carpinteria reservoirs and 
control stations, Cachuma Project; by USBR. 

Colorado 

$108,771—Hunt Construction Co., Steamboat Springs—Low 
bid for uranium access rd., 16.4 mi. of grading, structures and 
surf., State 80, San Miguel and Dolores counties; by St. Hwy. 
Dept. 

$241,325—Jille & Cannon, Eads—Award for 60 mi. of rural 
distribution lines, Prowers, Bent and Otero counties; by 
Southeast Colorado Power Assn. 

$10,000,000—Swinerton & Walberg Construction Co., 2040 
South Navajo St., Denver—Award for distribution center in 
Denver; by Safeway Stores, Inc. 
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$15,000,000—W ebb & Knapp Construction Co., 270 Park Ave., 
New York—Award for a 22-story office bldg. on Broadway 
from 17th to Lincoln, Denver. 

Idaho 

$135,380—Arrington Construction Co., P. O. Box 881, Idaho 
Falls—Low bid for hot cell and hot cell bldg. at Natl. Reactor 
Testing Station, Idaho Operations Office, Idaho Falls; by 
AEC. 

$1,077,315—J. H. Trisdale, Inc., Box 779, Redding, Calif.— 
Award for clearing reservoir area for Albeni Falls Dam; by 
Cxof E. 

$2,100,001—Westinghouse Electric Corp., Denver—Low bid 
for four 30,000-kva. generators for Palisades Dam; by USBR. 

$365,145—Woodall Bros. Co., P. O. Box 246, Eagle—Award 
for grading 8 mi. of Ketchum-Clayton hwy., Custer County; 
by BPR. 

Montana 

$205,257—Bob Gibson and Blacktop Construction Co., Box 
1353, Billings—Award for 8.023 mi. of grading, gravel surf., 
rd. mix oiling and drainage structures, Belgrade West and 
Belgrade So. hwy., Gallatin County; by St. Hwy. Comm. 

$171,551—McLaughlin Construction Co., 12th and Front, Liv- 
ingston—Award for a 390-ft. steel and concrete bridge on 
Livingston-Wilsall hwy., Park County; by St. Hwy. Comm. 

Nevada 

$490,390—Gibbons & Reed, 259 West 3rd So., Salt Lake City, 
Utah—Low bid for forest rd., south boundary of Nevada Natl. 
Forest, White Pine County; by BPR. 

$771,200—Isbell Construction Co., Inc., S. Virginia Rd., Reno 
—Award for widening 2.459 mi. of U. S. 40, west of Verdi 
across California state line, Washoe County; by St. Dept. of 
Hwys. 

$1,064,415—-Lembke-Clough & King, P. O. Box 1391, Las 
Vegas—Award for test structures and facilities, Nevada Prov- 
ing Ground, Mercury; by AEC. 

New Mexico 

$3,050,126—J. W. Bateson, Inc., Dallas, Tex.—Low bid for 
600-ft. hangar, Walker Air Force Base, Roswell; by U.S. 
Air Force. 

$850,210—Colorado Constructors, Inc., W. 39th Ave., Denver, 
Colo.—Low bid for 3 dams nr. Maxwell, incl. rehabilitation 
of previous irrigation project facilities, Vermejo Project; by 
C. of E. 

$394,026—Lowdermilk Bros., Box 501, Los Alamos—Low bid 
for additional parking aprons at Walker Air Force Base; by 
C. of E. 

$293,645—Hugh McMillan, Box 1227, El Paso, Tex.—Low 
bid for access trails and access rds., Holloman Air Force 
Base, Alamogordo; by C. of E. 

Oregon 

$1,186,794—-Atkinson Ostrander Co., Box 833, The Dalles— 
Award for 41 bridge piers for a steel cantilever bridge, The 
Dalles; by Wasco County. : 

$1,291,685—-Atkinson Ostrander Co., Box 833, The Dalles— 
Award for superstructure of The Dalles bridge; by Wasco 
County. 

$19,996,770—Baldwin-Hamilton-Lima Corp., Philadelphia, 
Pa.—Award for fourteen hydraulic turbines for The Dalles 
Dam; by C. of E. 

$816,140—-Bay Construction, Inc., and Don L. Cooney Co., 
1762 Airport Way at Holgate, Seattle, Wash.—Low bid for 
Schedules I and II, McNary Powerhouse 230-ky. transmission 
lines, and Schedule II, McNary-Big Eddy 300-kv. transmis- 
sion lines; by Bonneville Power Administration. 

$206,880—Bonneville Construction Co., Idaho Falls, Idaho— 
Award for 156.17 mi. of telephone lines, Benton, Lincoln and 
Lane counties; by Pioneer Telephone Cooperative. 

$270,655—Miller & Strong, Inc., 3871 Royal Rd., Eugene— 
Award for 2.7 mi. of Collawash River Rd., Clackamas County; 
by BPR: 

$126,480—Thompson & Georgeson, 3256 N.E. Broadway, 

Ploughed fields look like parkways to the Land Rover! Sure of foot and 
packed with power, it takes you where even bird-dogs fear to tread. A 
man-of-all-work, too — it'll tow anything from a trailer to a tree, saw and 
spray with its power takeoffs, handle all sorts of jobs. Seats 3 in front, more 
behind. Farmers! Lumbermen! Truckers! Sportsmen! See the Land Rover 
today at your nearest dealer. 

TRY AND TIE THIS... 4 cyl., 50 hp Rover F-head engine... 4-wheel 

drive, front free wheeling ...8 speeds forward . . . Two power takeoffs. 

AND THE RELIABLE LAND ROVER IS THRIFTY, TOO 
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<ROVER ROOTES MOTORS, INC. 
403 North Foothill Road, Beverly Hills, Calif. 

465 California Street, San Francisco, Calif. 

42-14 21st Street, Long Island City, N. Y. 
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se 
WHATEVER the job... 

WHEREVER the job.... 
BAXCO can fill your needs .. PROMPTLY 
Baxco Long Life Pressure Treated 
Douglas Fir Poles * Creosoted 
and Untreated Douglas Fir Piling 
Creosoted Lumber x* Protexol 
Fireproofed Lumber * Railroad Ties 

SBM-No 8 
q QUICK-ON 

(U.S. Pat. No. 
2506619) 

No. 808 
4) ADJUSTING 

NUT 

No. 801 
4 TENSION 

BOLT 

(37/4” long) 

No. 802 
4 SPRING 

TENSION 
NUT 

.-- for D&'s only 
SILVER BOOSTER now gives you a complete “package” of 
tension bolt parts. Keep one of these Quick-On emergency 

kits on hand for every D8 . . . and guard against those costly 
delays due to broken tension bolts. Quick-On Bolts can be in- 
stalled right on the job! Saves you 6 to 8 hours on every 
breakdown. Order from your tractor dealer today or write 
direct. Immediate delivery. 

SILVER BOOSTER MANUFACTURING CO. 
132 W. VERDUGO AVE., BURBANK, CALIFORNIA 
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Portland—Award for McNary switchyard control house, 
Umatilla County; by Bonneville Power Administration. 

Utah 

$404,540—Ellis W. Barker Co., 302-303 Ness Bldg., Salt Lake 
City—Low bid for sewer treatment plant, Murray; by City. 

$570,954—W. W. Clyde & Co., Springville—Low bid for 4.4 
mi. of plant mix bit. surf. rd., Mills Fork to Red Narrows, 
Utah County; by St. Rd. Comm. 

$341,596—Germer, Abbott & Waldron Construction Co., Tre- 
monton—Award for 21.95 mi. of a 2-in. road-mixed bit. surf. 
rd., Bonanza to U. S. 40, Uintah County; by St. Rd. Comm. 

$346,990—Gibbons & Reed Co., 259 W. 3rd So., Salt Lake 
City—Low bid for a 3-in. rd.-mixed bit. surf. rd., 4.4. mi. in 
Salt Lake and Davis counties; by St. Rd. Comm. 

$219,235—-L. A. Young Construction Co., Richfield—Award 
for 10.6 mi. of a 2-in. bit. surf. rd. on State 63 in Sevier and 
Millard counties; by St. Rd. Comm. 

Washington 

$1,903,290-—J. C. Boespflug Construction Co., 1912 4th Ave. 
South, Seattlh—Award for addition to Harborview County 
Hospital, King County; by County. 

$199,435 — George Chicha~Co., E. 2817 Sharp, Spokane — 
Award -for replacing filter material by tunneling and back- 
filling at left abutment of McNary Dam; by C. of E. 

$529,091—-Curtis Gravel Co., P. O. Box 106, Spokane—Award 
for relocation of Track Rd. betw. Byron and Prosser, Benton 
and Yakima counties; by St. Hwy. Comm. 

$1,248,055—Dahlgren Construction Co., 1700 21st Ave. So., 
Seattle—Low bid for Rainier Ave.-Lake Way overcrossing at 
Atlantic St. approach to Lake Washington Floating Bridge, 
Seattle; by St. Hwy. Comm. 

$284,093—Electric Machinery Manufacturing Co., 1333 N.E._ 
Tyler St., Minneapolis, Minn.—Award for two 4,160-volt gen- 
erators for Chandler power plant, Yakima Project; by USBR. 

$466,180—Erickson Paving Co., 1550 N. 34th St., Seattle— 
Award for 4.4 mi. of State No. 1, Averd Rd. to Hamilton Rd., 
Lewis County; by St. Hwy. Comm. 

$305,160—Fiorito Bros., 1100 Leary Way, Seattl—Award 
for clearing State No. 1, E. B. Hamilton Rd. north, Lewis 
County; by St. Hwy. Comm. 

$261,941—H. Halvorson, Inc., E. 4324 Trent Ave., Spokane— 
Award for aircraft refueling system, Fairchild Air Force Base; 
by. CG. of Ey 

$271,615—-Lewis A. Hopkins Co., 2205 Lincoln Ave., Yakima 
—Low bid for roads, levees and pumping plants, Pasco, 
Franklin County; by C. of E. 

$1,049,095—Peter Kiewit Sons’ Co., 1300 Aloha St., Seattle— 
Award for twin bridges crossing Cowlitz River on State No. 
1 nr. Toledo; by St. Hwy. Comm. 

$1,895,025—Max J. Kuney Co., N. 120 Ralph St., Spokane— 
Award for two central heating plants and heating systems in 
permanent troop facilities area, Fort Lewis; by C. of E. 

$1,051,475—Manson Construction & Engineering Co., 821 
Alaskan Way, Seattle—Low bid for Fox Island bridge cross- 
ing Hale’s Passage in Puget Sound, nr. Warren, Pierce 
County; by St. Hwy. Comm. 

$198,166—C. E. Oneal Co., Inc., Box 268, Ellensburg—Award 
for 3.8 mi. of draining, grading and light bit. surf. on State No. 
10, East Wenatchee to Rock Island, Sect. 2, Douglas County; 
by St. Hwy. Comm. 

$1,164,930—Osberg Constructiom Co., 1132 N. 128 St., Seattle 
—Low bid for earthwork, pipe lines and structures for Area 
P-8 laterals, sublaterals and wasteways, Potholes East Canal 
Laterals, Columbia Basin Project; by USBR. 

$146,220—Charles A. Power, E. 27 8th Ave., Spokane—Low 
bid for reinf. cone. cribbing on 0.13 mi. of Riverside State Park 
Rd., Spokane County; by St. Hwy. Comm. 

$1,613,278—J. A. Terteling & Sons, Inc., P. O. Box 1428, Boise 
—Award for 7.6 mi. of the conc.-lined Chandler power canal, 
incl. 13 timber bridges, pipe and box culvert, etc., Kennewick 
Diy. of Yakima Project; by USBR. 

$1,644,651—-Valley Construction Co., 7722 Rainier Ave., Se- 
attle—Award for utilities for an 8-bldg. area, including streets, 
sewers and water distr. system, Ault Field, Whidby Island; 
by U.S. Navy. 
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Safe yield from ground- 
water reservoirs 

... Continued from page 76 

essary, production may become un- 
economical, or intrusion of water of 
deleterious quality may be threatened. 
Under such conditions, overdraft 
may exist within a portion of a 
eround-water reservoir, while it may 
or may not exist in the entire reser- 
voir. Reduction of production or in- 
crease in replenishment may serve to 
steepen water surface gradients in 
free water reservoirs, and thereby in- 
crease flow of water to the overdrawn 
production area. 

Effects of increased storage 

In confined portions of a ground- 
water reservoir, an increase in the 
elevation of the water level in the re- 
charge area, due to increased storage, 
may cause an increased gradient 
towards an overdrawn area, this in 
turn causing increased flow. Such a 
condition may, at the outset, main- 
tain the gradient, but cause pressure 
levels to increase in the overdrawn 
area. 

Ultimately, however, a condition of 
equilibrium will develop where—if 
production from the area is main- 
tained at a constant quantity—the 
elevation of pressure levels will be 

raised and pumping lifts will be de- 
creased. Because of the many factors 
which are involved in such a situation, 
it is seldom possible to forecast the 
results of such increased replenish- 
ment or of increased storage in the 
recharge area. 

Alleviating overdraft by 
spreading out production 

One method whereby such a con- 
dition of overdraft can frequently be 
alleviated if not remedied is to spread 
out production over a greater area. 
This will provide an increase in the 
cross-sectional area through which 
the ground-water moves to the area. 
Until information can be secured re- 
garding production, after an attempt 
has been made to solve a condition of 
overdraft ina ground-water reservoir, 
there is not always an assurance that 
the solution adopted, if based solely 
upon the quantity concepts of safe 
yield and overdraft, will solve the 

problem. 

Consider both rate and quantity 

Situations may occur where the 
rate concept, in which. the matter 
transmissibility becomes important, 
will be found to be very important. If 
such a physical situation is indicated, 
a consideration of the rate as well as 
the quantity concept of safe yield and 
overdraft must be included in the 
solution. 

How the Navy 
trains Seabees 

... Continued from page 87 

blind areas guided only by hand sig- 
nals. In all, the students service, lub- 
ricate and operate 12 makes and mod- 
els of cranes during this three-week 
period. 

The principles of earth moving are 
introduced during a week of lecture 
and field layout covering grade stakes, 
terminology and surveying. This is 
followed by three weeks of earthmov- 
ing operations with crawler tractors. 
Caterpillar D-7 tractors equipped 
with cable operated dozers are used. 

The third week is spent on carryall 
scrapers pulled by Allis-Chalmers 
HD-14’s. By this time the class is 
skilled enough to construct an earth 
dam or road. A week of operation and 
preventive maintenance on motor 

graders completes the earthmoving 
phase of the schools. 
Where there is construction there 

must be water, and many times the 
Seabees must provide their own. To 
be prepared for this eventuality, stu- 
dent drivers are trained in the prin- 
ciples and terminology of well drill- 
ing. In order to prepare the students 
for any condition, both the percussion 
and rotary type well rigs are used for 
instruction. 

Supplying a continuous output 

of huge boulders for Garrison 

Dam is no pantywaist opera- 

tion, The DROTT SKID-SHOVEL 

stays on the job no matter how 

rough it gets. 

DROTT 
MANUFACTURING 

CORPORATION 
MILWAUKEE 8, 

WISCONSIN 

CONTACT YOUR DROTT-INTERNATIONAL DISTRIBUTOR TODAY 

February, 1953 —WESTERN CONSTRUCTION 117 



moving parts? | 
e In this particular rope construction there are 199 

individual wires. Each is a carefully designed 

“moving part.” 

e Outside wires are one size, Inside wires are another 

size. Core and filler wires are still other sizes. 

e Altogether, 8 different sizes of wire are used, and 

each has a specified strength, toughness and flexi- 

bility. 

e@ Macwhyte has specialized in the manufacture of 

wire rope like this for over half a century. 

e To assure highest quality, all stages of wire manu- 

facture and rope fabrication are closely controlled. 

e An exact “breathing space” between each wire is 

provided in order to increase flexibility. 

e Each wire is protected with a film of lubricant 

that is force-fed cold during the fabricating. 

e Since any piece of wire rope is a complicated 

piece of machinery, precision is as important in 

its manufacture as in the making of a fine watch. ; 

e In designing and manufacturing its thousand and 

One wire ropes, Macwhyte exercises all the special 

care that assures long service and low cost to 

you. May our engineers recommend the right 

rope for your equipment? 

Macwhyte 6x25F PRE- 
formed Monarch Whyte 
Strand Wire Rope with 

pa ee Se a a re ee ee a ee a a 

LW.R.C. 

i MACWHYTE COMPANY 

THE RIGHT ROPE y Manufacturers of Internally Lubricated PREformed Wire Rope, 

Braided Wire Rope Slings, Aircraft Cables and Assemblies, Monel 

Metal, Stainless Steel Wire Rope and Wire Rope Assemblies. 

LOS ANGELES 21. . 2035 Sacramento St., Ph: TRinity 8383 

SAN FRANCISCO 7... 141 King St., Ph: EXbrook 2-4966 

PORTLAND 9.. 1603 N. W. 14th Ave., Ph: BRoadway 1661 

SBA TILE Arauaces cases 87 Holgate Street, Ph: MAin 1715 

FOR YOUR EQUIPMENT 

| MACWHYTE 
COMPANY 
__ KENOSHA, Wis, 

Ask for G-15 Handbook 

1032L 
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TRI-DIMENSIONAL 
: . .. Continued from page 69 

is equally offset from each runway, 
providing excellent visibility along 
the full length of each strip. The area 
surrounding the column might have 
a garden motif. The circular building 
surrounding the tower is the only 
structure on the surface of the air- 
port proper. The surface level of this 
is given over entirely to tractor- 
tanker garages, pumping equipment 
and personnel quarters. The topmost 
rim would provide ample space for 
semi-open air restaurants. 

Feature Number Seven, indicated 
in four places on the model, deals with 
service facilities for a large number 
of operating airlines. 

Feature Number Eight is traffic 
and transportation and its relation to 
the tri-dimensional airport. With this 
design surface-type vehicles can be 
perfectly “insulated” from the air- 
craft. Four short vehicular tunnels 
carry traffic to the interior loop sys- 
tem from where it is routed to load- 
ing platforms or limited parking 
areas. A “belt-line” bus should be 
used between the large exterior park- 
ing spaces and the terminal, and high- 
speed rail cars between the city center 
and the airport. 

_ Each ofthe runwaysis planned to be 
300 ft. wide and 6,000 ft. long. The in- 
clined portion of each runway is 
toughly 2,000 ft., and the elevation of 
its terminus on the loading apron is 
at least 100 ft. The control room in the 
tower is 150 ft. higher. The circular 
loading apron is 2,400 ft. across and 
the hub structure is 800 ft. in diam- 
eter. Each of the aircraft shown on 
the model has a wing spread of 250 ft. 
There are 32 hangars in four large 
service areas. Each hangar is 250 x 
300 ft. 

It is the earnest belief of the author 
of this plan that the present time is 
crucial to the overall development of 
the young but vigorous air transpor- 
tation business. A modern aircraft in 
flight is really a thing of beauty, per- 
fectly adjusted to the element in, 
which it moves. It is efficient and su- 
premely speedy. Its. passenger-mile 
safety record is phenomenal. 

But from the minute it lands on an 
airport all this changes! It rolls too 
far on its stilt-like landing gear, and 
its ground handling methods go 
backward fifty years. These condi- 
tions cannot go on indefinitely. What 
is gained by expanding the present 
type of airport when to do so only 
increases present difficulties? It is 
hoped that this tri-dimensional air- 
port plan will receive serious con- 
sideration not only by those directly 
associated with the industry, but by 
all other aviation enthusiasts who 
optimistically believe that the future 
well-being of the world may in part 
be attained by the widest use of the 
aircraft of commerce. 
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UNIT BID PRICES 
Selected abstracts for Western projects 

Bridge 

Substructure and superstructure, Richmond-San Rafael toll bridge 

California—Marin and Contra Costa Counties—State. Bids were opened December 19 before the 
Division of San Francisco Bay Toll Crossings. Low bidder for the substructure, at $14,234,550, was a 
joint venture comprised of Ben C. Gerwick, Inc., and Peter Kiewit Sons’ Co. Low bidder for the 
superstructure, at $21,099,319, was a joint venture comprised of Peter Kiewit Sons’ Co., A. Soda & Son, 
and Judson Pacific: Murphy Corp. 

Plans call for a 6-lane structure with a total length of about 4 mi., with a high level crossing over 
two navigation crossings. The six lanes of traffic will be handled on two levels with three lanes traveling 
the same direction on each. 

Artist’s conception 
of the Richmond- 
San Rafael Bridge 

Unit bids were presented as follows: 

SUBSTRUCTURE 

(t) Ben, C. ‘Gerwick, Ines and «Peter Kiewit \Sons’ (Co. ie. 2lc ele edie $14,234,550 
(2) Raymond-Pomeroy, a Joint Venture .......-.......... - 15,389,115 
(3) Pacific Bridge and General Construction Co. .... . 16,429,420 
(4) Guy F. Atkinson Co. and United Construction Co - 17,439,972 
(5) Merritt Chapman & Scott Corporation ........... - 18,067,900 
(6) Engineer’s estimate 14,562,000 

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

210,000 cu. yd. struct. excav. (bell pier) 3.00 60 150 2.00 2.00 1.50 
2,100 cu. yd. struct. excav. (cofferdam pier)..... 5.00 3.85 5.00 4.00 4.00 10.00 
1,600 cu. yd. struct. excav. (dry land pier)........ 4.00 8.00 5.00 6.22 7.00 5.00 

30,000 cu. yd. blanket fillin place : 4.00 5.00 3.20 3.50 3.00 3.50 
557,000 lin. ft. furn. steel piling -.... 7.50 5.10 5.60 6.00 6.20 7.00 

470.00 448.00 840.00 700.00 500.00 270.00 5,063 ea, driving steel piles in place 
20.00 30.00 50.00 75.00 62.00 35.00 5,100 ea. sae pile splices in place .... 

69,300 cu. yd. Class B portland cem. conc. below 
a +5,.00 ft. (bell pier) in place........ 58.00 97.00 73.00 85.00 98.00 75.00 

710 cu. yd. Class B portland cem conc. 
(cofferdam seal) in place -............-2....... 60.00 150.00 100.00 40.00 125.00 65.00 

1,280 cy. yd. Class C portland cement concrete 
(footing block) in place ..............--....... 58.00 35.00 50.00 38.00 125.00 40.00 

18,600 cu. yd. Class C portland cement concrete 
(struct.) in place rele td) +6000 48,00. .70.00°,..'88.00"*- 00:00 *5:5:00 

7,000,000 Ib. bar reinf. steel in place . ‘ -08 .08 10 10 10 16 
476,000 Ib. struct. steel (anchor details) in place.... 35 45 -50 30 s25 40 
174,000 lin. ft. furn. treated Douglas fir piling : 

(fender) . 1.70 3.00 2.00 2.75 3.00 2.00 
1,448 ea. drivin treated ‘Douglas fir piles. 

i Geis teuaen) in place ve Lee, P Spee ies 50.00 75.00 50.00 60.00 100.00 60.00 
900 thousand ft. bd. meas. tr. Douglas fir 

timber (pier fender) in placen Meee 440. BY 590. a 500. aS 590. in 850.00 550.00 
165,000 Ib. metal work (timber pier Bteodenyt in ise 25 .50 

Lump sum, engineer’s office -.........-..- . $16, pes $3 she $19, a $18, 60 $45, 000 $27,860 

SUPERSTRUCTURE 

Two cantilever truss spans, each with a 1,070-ft. main span and two 537-ft. anchor arms. 

(1) Peter Kiewit Sons’ Co., A. Soda & Son, and Judson Pacific-Murphy Corp.........$ 9,777,518 
(2) Bethlehem Pacific Coast Steel Corp. -.....000...--... - 12,850,080 
(3) American Bridge Division, U. S. Steel Corp - 12,954,255 
(4) Engineer’s estimate 10,578,400 

QQ) (2) (3) (4) 
2,990,000 lb. heat treated eyebars in place im spans -...1...20---eee 0537162 910.4 7206" 0457-05330) 
3,370,000 Ib. structural manganese-vanadium steel in place in spans 0.2733 0.401 0.419 0.330 

13,780,000 Ib. structural silicon steel in place in spans.......... 0.2717 0.3395 0.368 0.300 
10,080,000 Ib, structural carbon steel in place in spans . 0.2331 0532657 20,3232 "01250 
2,680,000 Ib. structural silicon steel in place in bents . 0.2637 0.381 0.356 0.340 
1,680,000 Ib. structural carbon steel in place in bents - © 012508" 0.957.- 0.322%" 0.330 

,900 cu. yd. lightweight concrete in place (pavem 155.81 125.00 95.00 90.00 
550,000 lb. bar reinforcing steel in place 0.1306 0.254 0.425 0.18 

(Continued on page 120) 



Cuts Costs 
on 

TRENCH 
JOBS! 

Uae BARCO 
RAMMERS 
PEED UP trench backfill jobs! 

S End the nuisance of expensive 

“go back’s” to add more dirt and to 

repair settled pavement areas. Use 

Barco Rammers to get HIGH 

DEGREE COMPACTION of original 

backfill immediately. 

Experienced construction engineers 

report that one man with a Barco 

Rammer can tamp trench 18” wide at 

the rate of 360 to 600 feet per hour, 

with lifts up to 24”, hour after hour! 

ASK FOR DEMONSTRATION 
The Barco Rammer is a new tool with 

many uses! Tamps backfill to 95% 

compaction at amazingly low cost — 

Let us show you actual figures, Ask 

for our nearest distributor to give you 

a demonstration, 

@ Send for 

CATALOG No. 621 

BARCO 
MANUFACTURING 
COMPANY 
1843C Winnemac Ave., 

Chicago 40, Illinois 

Builders of Portable Gasoline 

HAMMERS and RAMMERS 
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CONTINUED UNIT BID PRICES... 

SUPERSTRUCTURE 

Thirty-six 289-ft. truss spans 

(1) Peter Kiewit Sons’ Co., A. Soda & Son, and i se Pacific-Murphy Coy, ---- $11,212,635 
(2) American Bridge Division, U. S. Steel Corp.” Lobe AES Oe 
(3) Bethlehern Pacifie Coast Steel COPD A pinto .- 16,153,940 
(4) Engineer's eatiniate (6503: 2enacliat pesos de ees ate Dea nee dase roscenentt, Lipo aeOUe 

(1) (2) (3) (4) 
19,100,009 Ib. structural silicon steel in place in spans -200.0..4...... 0.2411 0.333 0.359 0.25 
16,980,000 Ib. structural carbon steel in place in spans. Ws obasteatlSe 0.2344 0.295 0.341 0.23 

0.268 0.371 0.383 0.29 2,010,000 Ib. structural silicon steel in place in bents .. 
4,210,000 Ib. structural carbon steel in place in bents -....... . 0.2571 0.34 0.3805 0.28 

7,100 cu. yd. lightweight concrete in place (pavement) . sore LL 6292 95.00 117.00 90.00 
1,350,000 Ib. bar reinforcing steel in: Place 21sec cisoses deesasercocceraasercans ss 0.1306 0.142 0.2255 90.17 

SUPERSTRUCTURE 

Thirty-six 100-ft. girder spans 

(1) American Bridge Division, U. S. Steel Corp. —. 
(2) Peter Kiewit Sons’ Co., A. Soda & Son, and Judson “Pacifie- e-Murphy Corp. 
(3) Bethlehem Pacific Coast Steel sitet ws 
(4) Engineer’s estimate ......... is 

$1,583,773 
". 1,909;024 

_ 2,054,945 
1,908,300 

Q) (2) (3) (4) 
0.238 0.2922 0.3135 0.28 2,650,000 Ib. structural silicon steel in place in spans ... 

2,340,000 Ib. structural carbon steel in place in spans -. 0.2047 0.2483 0.3025 0.26 
4,200 cu. yd. lightweight concrete in place AS Aadays ... 82.00 113.41 90.00 96.00 

910,000 Ib. reinforcing steel in place 2.2.00... = pe oe ASD 0.0850 0.152 0.17 

PEE) ARE pe 17 
All elements combined (two cantilever truss spans, each with a 1,070-ft. main span and two 537-ft. 

anchor arms, thirty-six 298-ft. truss spans, and thirty-six 100-ft. girder spans). 
(1) Peter Kiewit Sons’ Co., A. Soda & Son, and Judson Pacific- areBY, <8F ---$21,099,319 
(2) American Bridge Division, U.S. Steel Corp 28,052,990 
(3) Bethlehem Pacifie Coast Steel CORO ese a 30,014,850 
(a). Bngineds’ ds estimate <a syst sven aeteheibiyedcnzeeeps he sJerenppecsh aa tasers RTA EGLO 

(1) (2) (3) (4) 
2,990,000 lb. heat treated eyebars in place in spans . : 0.349 0.426 0.4555 0.307 
3,370,000 Ib. structural manganese- vane adium steel i in ‘place. in spans 0.2565 0.388 0.3855 0.307 

35,530,000 lb. structural silicon steel in place in spans ....... 0.2391 0.33 0.338 0.281 
29,400,000 Ib. structural carbon steel in place in spans -. 0.2173 0.2935 0.3295 0.240 
4,690,000 Jb. structural silicon steel in place in bents .... 0.2468 0.344 0.37 0.298 
5,890,000 Ib. structural carbon steel in place in bents . hes 0.2356 0.3245 0.365 0.289 

14,200 cu. yd. lightweight concrete in place (pavement) . 102,72 84.00 102.00 81.00 
2,810,000 Ib. bar reinforcing steel in place ......... Vetta ov sd ed 0.1425 0.178 0.17 

Water Supply 

Final section of the San Diego second barrel 

California—San Diego County—USBR. Low bidder on Schedule II for construction of the San Diege 
County section of the second barrel of the San Diego Aqueduct was S. A, Healy Co., Chicago, Ill 
Work involves excavation and the furnishing and laying of concrete pipe. The company’s total bid of! 
$6,798,101 was low for the three schedules. Peter Kiewit Sons’ Co., Steve P. Rados, Inc., and B. J 
Ukropina, T. P. Polich and Steve Kral, Arcadia, Calif., offered a joint low bid of $1,571, 904 for Sched 
ule 1, and they were also low for Schedule IIT with a bid of $2,160,890, Unit bids submitted for Sched. 
ule IJ were as follows: 

Schedule I Schedule II Schedule ITI 

CANES UUA PE eater Cos ak ene $1,715,594 $2,869,252 $2,213,255 
(2) Engineering Constructors AY w. (no bid) 2,998,534 (no bid) 
(3) Peter Kiewit Sons’ Co., Steve P. Rados, Inc., 

B. J. Ukropina, T. P. Polich, Steve Kral. 1,571,904 3,128,970 2,160,890 
(4) Winston Bros. Co. .. 1,941,488 3,341,321 2,563,070 
— Bressi & Bevanda .. 1,968,683 3,420,259 2,454,853, 
— A B C Construction Co, ... PG Ee a 1,973,404 (no bid) 2,382,218 
-— Johnson Western C onstructors ; 2,162,636 (no bid) (no bid) 

L. &. Dixon Co., Kier Construction Wer, 
Ine., The Arundel Co. Harry L, Foster........ 2,004,077 3,634,082 2,694,878 

G5) Ewineer’ gs estimate iis iescentihnopecestipictvetve 1,729,406 2,929,724 2,266,345 

Stipulations: (1) Allor none. (2) None. (3) All or none. 

45,000 cu. yd. excay., stas. $1303-+-34 to $1282-4-00, (1) (2) (3) (4) (5) 
$1233-4-00 to $1185-4-00, $737--00 to $682-4 
00; S6G11200) to (SOS 2HEDO a aneshedinch eee 2,60 |» 2.05. -242 - 9gyio) 4) iB 

55,000 cu, yd, exeav. stas. S1282-4-00 to $1233-4-00, 
$1185--00 to $1090-+-00, S7704-00 to $737- -+-00 1.15 1.55 2.42 2.70 1.51 

11,000 ecu, yd. excav. stas, S1090 00 to $1067-+-00 ........ 265 2,90 2.42 4,00 4.5! 
62,000 cu, yd. exeayv. stas. $1067+4-00 to $859-+4-00 00... 1.20 1.90 2.42 2.90 1.0; 
28,000 cu, yd, excay, stas. S859-|-00 to $770 fO0 H cai 
12,500 cu. yd, execav, stas. S6824-00 to $661-4-00 

160,000 ct.) Vi) DACk AN oe secsececencezoneansse 
9,500 cu. yd. consolidating backfill . 2.10 1.95 1.85 2.10 2.0! 

19,000 cu. yd, compacting backfill . 2.10 3.75 4.15 2.70 3.01 
35 acres scarifying right-of-wa ay Bn 40.00 40,00 40.00 48.00 40,01 
35 acres seeding right-of-way . hate /ithcaitinc des 65.00 32.00 50.00 27.00 75.01 

130 sq. yd. dry-rock paving, ....... Vy oks a leetapeye i 12.00 12.00 25,00 17.00 8.01 
280 cu. yd. conerete in structures . is 110.00 90,00 100.00 90.00 80,01 

4.10 a8 4,50 3.90 4.51 
4.70 4.30 4,60 4.40 5.01 

24,000 bbl. furnishing and handling type ae 
2,500 bbl. furnishing and hdling type V cement . 

14,000 lb, furn. and placing reinf. bars in strue ts. .. VS 18 .20 20 | 
110 lin. ft. furn, and erect, 48-in, diam, cone. pipe for 

shafts for blow-Off Struct, secccccccccscceecsecerscerscersenee 55.00 53.00 46.50 60,00 50.01 
210 lin. ft, furn, and erect, 48-in, diam, std,-str. cone. 

culy, pipe for shafts of structs, .....cccecc ee sceeeerees 50.00 46.00 38.00 55.00 40,0 

(Continued on page 122) 
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LOAD SAND, SNOW, ROCK 
OR SILT WITH EIMCOS 

The Eimco 104 is a heavy-duty machine for 

handling materials such as rock, sand, gravel 

or snow. Use it for digging basements, ditches 

or building roads. For loading trucks in tunnels, 

quarries or sand and gravel pits. 

The Eimco moves forward to load and back 

to discharge. This straight line movement speeds 

up the job and reduces maintenance costs. 

The Eimco is an ideal tool for heavy-duty 

loading jobs. 

TET A AE & 
THE EIMCO CORPORATION 

The World's Largest Manufacturers of Underground Rock Loading Machines 

EXECUTIVE OFFICES AND FACTORIES — SALT LAKE CITY 10. UTAH. U S.A 

BRANCH SALES AND SERVICE OFFICES: 

NEW YORK, 51-52 SOUTH STREET © CHICAGO, 3319 SOUTH WALLACE STREET 
BIRMINGHAM, ALA., 3140 FAYETTE AVE. © DULUTH, MINN., 216 E SUPERIOR ST 
EL PASO. TEXAS, MILLS BUILDING ° BERKELEY, CALIF. 637 CEDAR STREET 

KELLOGG, IDAHO, 307 DIVISION ST. © LONDON W. }, ENGLAND. 190 PICCADILLY 

IN FRANCE: SOCIETE EIMCO, PARIS, FRANCE 

IN ENGLAND: EIMCO (GREAT BRITAIN) LTD.. LEEDS 12. ENGLAND 

IN ITALY: EIMCO ITALIA, SPA. MILAN, ITALY 

\ 
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UNIT BID PRICES... continveo 
FOR YOUR 

WA Cc " (1) (2) (3) (4) (5) 
32 lin. ft. furn. and erect. 72-in. diam. std.-str. conc. 

culv. pipe for shafts of structs. c..1.-ee 2. 50.00 50.00 68.00 70.00 70.0 
27 covers furn. and placing precast-conc. covers, 4 in. 

Li 09 Co) ssh cet He airs hat inp eae ek. pr Prats il SAR fe UR 50.00 45.00 60.00 50.00 50.0 
4 covers furn. and placing precast-conc. covers, 6 in. 

thick 
38 nozzles furn. an 

covers or blind flanges a é A * ; I 
13 nozzles furn. and installing 6-in. diam. nozzles 220.00 205.00 220.00 210.00 100.0 

20,000 1b. furn. and installing cast-iron pipe and fitting: 4 
3,000 lb. furn. and installing steel pipe and fittings .. 

1 valve furn. and installing 20-in. gate valve uy 
10 valves furn. and install. 6-in. 200-lb. W.O.G. globe 

valves 
3 valves furn. 

valves 
10 valves furn. and installing 4-in. gate valves ... 
6 valves furn. and installing 4-in. std. air valves......... A r A 
4 valves furn. and installing 4-in. ex.-hvy. air valves... 330.00 225.00 220.00 220.00 325.0 

9,000 lb. furn. and install miscl. metalwork a E 
230 lin. ft. furn. and erecting chain-link fence 7 3 
310 lin. ft. furn. and laying conc. pipe, symbol B48NC25_, 23050 hag eon 55) 24.70 27.00 
520 lin. ft. furn. and laying conc. pipe, symbol B48NC50 24.50 24.35 = 24.70 ~—-27.00 
144 lin. ft. furn. and laying conc. pipe, symbol D48NC50 26.50 26.25 26.85 29.00 
590 lin. ft. furn, and laying conc. pipe, symbol B48NC75 25.50 25.20 25.25 = 28,00 
144 lin. ft. furn. and laying cone. pipe, symbol A48NC100 25.50 25.20 26.10 28.00 
800 lin, ft. furn. and laying conc. pipe, symbol B48NC100 26.50 26.10 927.15 29.00 
180 lin. ft. furn. and laying conc. pipe, symbol A48@125 27.00 26.55 27.30 30.00 
990 lin. ft. furn. and laying conc. pipe, symbol B48C125. 27.00 26.95 27.70 30.00 
490 lin. ft. furn. and laying cone. pipe, symbol D48C125 29.00 28.75 29.95 32.00 
510 lin. ft. furn. and laying conc. pipe, symbol A48C150 27.50 26.95 27.50 30.00 
680 lin. ft. furn. and laying conc. pipe, symbol B48C150 28.50 28.15 28.80 31.00 
560 lin. ft. furn. and laying conc. pipe, symbol A48C175 27.50)\<27.30" 2) ZBn05' 30.00 
440 lin. ft. furn. and laying conc. pipe, symbol B48C175 29.50 29.25 29.80 30.00 
670 lin, ft. furn. and laying conc. pipe, symbol A48C200 28.50 28.40 29.05 30.00 

1,640 lin. ft. furn. and laying conc. pipe, symbol B48C200 29.50 29,30 30.10 32.00 
190 lin. ft. furn. and laying conc. pipe, symbo! C48C200 30.50 29.95 30.75 33.00 31.1 

1,000 lin. ft. furn. and laying conc. pipe, symbol A48C225 29.00 28.85 29.45 32.00. 30.4 
3,750 lin. ft. furn. and laying conc. pipe, symbol B48C225 30.00 29.65 — 30.40 33.00. 30.8 

360 lin, ft. furn. and laying cone. pipe, symbol C48C225 31.00 30.85 31.55 34.00 31.8 
144 lin. ft. furn. and laying conc. pipe, symbol D48C225 32.00 31.80 32.35 35.00 33.0 

1,340 lin. ft. furn. and laying conc. pipe, symbol A48C250 30.00 29.65 30.40 33.00 30.6 
2,540 lin. ft. furn. and laying conc. pipe, symbol B48C250 31.00 30.40 31.05 33.00 31.4 
1,060 lin. ft. furn. and laying conc. pipe, symbol C48C250 32.00 31.70 32.25 35.00 32.9 
260 lin. ft. furn. and laying cone. pipe, symbol D48C250 33.00 32.65 33.20 36.00 34.0 

1,120 lin. ft. furn. and laying conc. pipe, symbol A48C275 31.00 = 30.30 30.95 2° 33,00. (31.3 
1,030 lin. ft. furn. and laying conc. pipe, symbol B48C275 31.50 31.15 =31.75 += 34.00 = 32.4 

96 lin. ft. furn. and laying cone. pipe, symbol C48C275 33.00 32.50 33.00 35.00 33.9 
1,840 lin. ft. furn. and laying conc. pipe, symbol A48C300 31.50 31.15 31.95 34.00 32.1 

tall 20-in. diam. nozzles with _ 

Th) ed ey 00 OO ee a C5 Oa hoeh COs SSOHOHMSOONIAANAR D, WWNHNNYNKWHNNHDYHNHDNDY 

4,550 lin. ft. furn. and laying conc. pipe, symbol B48C300 32.00 31.85 32.45 35.00 33.0 
4,590 lin. ft. furn. and laying conc. pipe, symbol A48C325 32.50 32.10 32.65 35.00 33.2 
4,670 lin. ft. furn. and laying conc. pipe, symbol B48C325 33.00 32.60 33.15 36.00 ESP, 
260 lin, ft, furn. and laying cone. pipe, symbol C48C325 34.50 33.85 34.40 37.00 35.5 
190 lin. ft. furn. and laying conc. pipe, symbol D48C325 36.00 35.30 35.55 38.00 36.9 
170 lin. ft. furn. and laying cone. pipe, symbol E48C325 38.00 37.25 36.35 40.00 37.6 

3,380 lin. ft. furn. and laying cone. pipe, symbol A48C350 33.50 33.00 33.45 36.00 34,3 
2,770 lin. ft. furn. and laying conc. pipe, symbol B48C350 34.00 33.35 33.80 36.00 34.6 

144 lin. ft. furn. and laying conc. pipe, symbol C48C350 35.00 34.50 35.10 37.00 36.2 
Pentagonal Prisms or Optical 4,170 lin. ft. fur. and laying conc. pipe, symbol A48C375 34.50 33.85 35.15 37.00 38. 

- 4,820 lin. ft. furn. and laying conc. pipe, symbol B48C375 35.00 34.0 34, 37.00 - 
Squares, the size of a plumb bob 530 lin. ft. furn. and laying conc. pipe, symbol C48C375 36. 00. 35.25 35.70 38.00 36. 

j j j 144 lin. ft. furn. and laying conc. pipe, symbol D48C37 37.00 36.40 36.90 39.00 38. 
and ae of a jack knife, 1,930 lin. ft, furn. and laying conc. pipe, symbol B48C400 ' 35.00 34.65 35. 2 ante 36.3 

670 lin. ft. furn. and laying conc. pipe. symbol C48C400 37.00 36.00 36.50 39.00 37.8 
Cah De ept on your watch chain. 510 lin. ft. furn. and laying cone. pipe, symbol D48C400 38.00 37.15 37.60 40.00 39.1 

1,210 lin. ft. furn. and laying conc. pipe, symbol Picnten eo 36.75. 36.90 40.00 38.2 
S ] H 1,520 lin. ft. furn. and laying cone. pipe, symbol B48C500 39.50 38.70 38.70 42.00 40.1 

The Optical Square Isa handy tool 1,600 ae ft. furn, and laying conc. pipe, symbol Piceen ee Ae 40.75 poe ie 
j j 400 lin. ft. furn. and laying conc. pipe, symbol C48C550 41.50 40,50 40.80 43.0 42. 

for checking on location, for - 670 lin. ft. furn. and laying cone. pipe, symbol C48C600 42.50 41.85 42.10 45.00 44.0 
alignment, and for laying out right 1,930 lin. ft. furn. and laying conc. pipe, symbol C48C650 44.50 43.75 43.80 46.00 45.7 

ni 520 lin. ft. furn. and layins cone. pipe, symbol D48C650 45.50 44.50 44.65 47.00 46,3 
angles. Speedily used as a hand 
level, it has an accuracy in leveling 
of 1 inch in 200 feet. The 
instrument is available in single Dam 
and double prisms. 

For further detailed information Alterations to Arrowrock Dam in Idaho 
on the operation and use of Optical Squares $ 

call or write for Booklet WC 2 Idaho—Boise Project—USBR. Morrison-Knudsen Co., Inc., Boise, submitted $110,594, the low « 
only two bids, for alterations to Arrowrock Dam. Unit bids were as follows: 

(1) Morrison-Knudsen Co., Inc. -$110,594 (3) Engineer’s estimate 2.0.0.0 $77,1¢ 

Complete repair & servicing facilities KG) ie SER ger Oe, As ‘ 125,597 
by factory specialists. (1) (2) (3 

4, 500ea. syd; excay,\ Common. for aecess'TOad joe e- tes edad ee 1.50 90 1.0 
El 1,400 cu, yd. excay., rock, for access road ......... 3.00 4.00 BS 

i 160 M. gal. watering access road embankments . 3.00 2.00 5.0 
24 roller hrs. rolling access road embankments 7.00 14.00 12.0 

120 cu. yd. special placement and compaction of selected fill ......... 4.50 3.00 4.0 
280 cu. yd. gravel blanket _. 4.50 5.00 5.0 
550 cu. yd. riprap . ue at geeks 8.00 8.00 7.0 

SURVEYING INSTRUMENTS SUPPLY C0 70 lin. ft. furn, and. laying ‘16- -ga., 18-in. diam., corru, metal pipe . 5.50 5.50 5.( 
. 95 ct Hedner thes oF existing concrete See eae, 105.00 57.00 30.0 

170 lin. ft. drilling holes for anchor bars and grouting bars in n place 3.20 2.00 3.0 
OF AMERICA, INC. 18,500 lb. furn. and placing reinf. bars .... ae 19 .25 ae 

340 bbl. furn. and handling cement 7.50 7.50 5.5 
26 COURT ST., BROOKLYN 2, N.Y. TRiangle 5-0644 190 cu. yd. concrete in structs. 100.00 120.00 90.0 

(Continued on page 124) 
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MODEL “LAI” 

TRACTOR 

This new, extra-strong front axle makes the Model “LAI” 
Case Tractor more than ever the ideal power plant for 
loaders and other front-end equipment. Strong spindles, 
slanted toward tread center, and more extensive use of anti- 

friction bearings along the steering train give gratifying ease 
of handling, even under heavy loads and in soft footing. 
With compact construction and short wheel-base the Model 
“LAI” Tractor offers a happy combination of capacity with 
maneuverability. 

Like all Case Industrial Tractors the mighty Model “LAI” 
has a heavy-duty, moderate-speed engine that picks up 
heavy loads comfortably, lugs through hard pulls at reduced 
speed with seldom a gear shift. It has a heavy-duty transmis- 
sion with big, strong gears and short, sturdy shafts cradled in 
tapered roller bearings, adjustable from outside. From its 
Case-built magneto to its large-capacity hydraulic brakes it 
is built to make hard work seem easy, year after year. For 
full information on the Model “LAI” or any of the three 
smaller Case Industrial Tractors, call your Case industrial 
dealer. J. I. Case Co., Racine, Wis. 

February, 1953 —WESTERN CONSTRUCTION 

Big lifts of lumber are brought from saw 
rig to storage yard at Marquette, Michigan. 
Hydraulically operated loader levels to pick 
up and put down load, tilts back to carry. 

tcc sie 3 

Sure-footed traction of the “LAI”? 
Tractor pulls sheepsfoot roller pre- 
paring grade for new paving of High- 
way 6 at a relocation in New Jersey. 

Scraping up cinders and loading them into 
truck at Stoughton, Wisconsin. Same “LAI” 
Tractor and loader with hydraulic lift and 
dump also stock-piles materials, loads 
trucks during snow removal. 

Superior Equipment Co., Phoenix, Ariz.; Hayward Equipment Co., 
Los Angeles, Calif.; Growers Tractor & Implement Co., Sacramento, 
Calif.; Contractors Machinery Co., San Francisco, Calif.; Lake County 
Equipment Co., Lakeport, Calif.; Electric Tool & Supply Co., San 
Bernardino, Calif.; Contractors Equipment & Supply Co., Fresno, 
Calif.; Liberty Truck & Parts Co., Denver, Colo.; Western Equipment 
Co., Boise and Idaho Falls, Idaho; Hilton’s, Inc., Las Vegas, New 
Mexico; Farmers Machinery & Supply Co., Reno, Nevada; Foulger 
Equipment Co., Salt Lake City, Utah; Wortham Machinery Co., 
Cheyenne, Rock Springs and Casper, Wyoming; Montana Powder & 
Equipment Co., Helena and Billings, Montana; Columbia Equipment 
Co., Portland, Oregon; Hanford Farm Supply Co., Hanford, Calif.; 
Growers Equipment Co., Salinas, Calif.; Star Machinery Co., Seattle, 
Washington. 
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YOU GET IN 

CORRING 
Safety-Pulls 

You can depend on 
Safety-Pull Ratchet- 
Lever Hoists to fully 
protectmen and equip- 
ment. They are fac- 
tory-tested at 100 per- 
‘cent overload. With 
dual ratchet and 
pawl, load cannot 
slip or drop. Hooks 
are specially de- 
signed, alloy steel 
— will not break 
or straighten out. 

Coffing Safety-Pull 
Ratchet Lever Hoists 
Ten models—capac- 
ities from 1,500 Ib, 
to 15 tons. 

naLow-Cost Maintenance 

Heavy-duty construc- 
tion keeps Coffing 
Safety-Pulls on the 
job...out of the repair 
shop. Hoist frame and 

handle are certified mal- 
leable iron. Sprocket and 

ratchet are special alloy, 
heat treated for longer life. 
These and other construction 
extras keep Safety-Pulls work- 
ing under hard, continual use. 

For more information on 
Safety-Pulls and other prod- 
ucts listed below, write Dept. 
WC2SP. 

COFFING HOIST COMPANY 
DANVILLE, ILLINOIS 

Hoist-Alls Mighty-Midget Pullers 

Spur-Gear Hoists © Differential Chain 

Hoists © Load Binders @ |-Beam Trolleys 

Quik-Lift Electric Hoists 

SOLD BY DISTRIBUTORS EVERYWHERE 

124 

UNIT BID PRICES... CONTINUED 

qd) (2) (3) 
90.00 80.00 50.00 

150.00 
40 cu. yd. concrete in plugs 

Lump sum, installing gallery entrance doors .. 
4,100 lin. ft. reaming and cleaning existing foundation drains 

55 lin. ft. drilling holes in downstream face slab ............... 13.00 25.00 10.00 
16,000 Ib. furn. and installing metal pipe, fittings, and valves . 1.00 1.50 75 
1,300 Ib. furn, and installing drainage sump metalwork ..... 1.50 1.00 70 
4, °000 Ib. installing pump units and float control ........... 1.00 -50 -30 

700 Ib. furn, and installing grating and bandrailing 1.20 1.50 -70 
Lump sum, furn. and delivering hosecart EQUIDs situs 300.00 600.00 500.00 
Lump sum, removing 3 existing 25-kva. distribution transformers 350.00 500.00 150.00 

100 lin. "ft. removing existing 34-in. conduit -90 30 235 
300 lin, ft. removing exist. No. 10 AWG insulated elect. wire from conduits 25 -10 05 
600 lin. ft. removing exist. No, 6 AWG insulated elect. wire from conduits .28 sai} 05 

1,200 lin. ft. remov. exist. No. 6 AWG insul. elect. wires from trident supts. -30 .22 .07 
Lump sum, removing exist. exposed lighting conduit, wire, and wiring devices 

at ‘gallery: ‘entrance ji).cc sete ceesn ee ee oa 500.00 50.00 
Lump sun, installing 50-kilowatt engine generator ...... 700.00 $1,500 
Lump sum, installing three 50-kva. distribution transformers - $1,200 500.00 
Lump sum, installing circuit breaker and safety switch - $1,000 40.00 
Lump sum, installing motor- conto equipment ..... 700.00 100.00 

lb. furn. and install. No. 4 AWG bare, stra 3.00 2.50 6 z i 
1,400 lin. ft. furn, and install. 34-in. exposed elect. metal conduit Bp Beer y 2.50 1.00 
500 lin, ft. furn. and install. 1 and %4-in. exposed elect. metal conduit on ‘2.75 1.50 
800 lin. ft. furn. and install. 114-in. exposed elect. metal conduit 3.00 1.75 

3,300 lin. ft. furn. and install. No. 12 AWG, type-RW 600-volt-insulated, 
electrical wire 15 50 4 

400 lin. ft. furn. and install. No. 10 AWG, type-RW oo rolt- insulated, 
electrical wire 16 .60 -20 

1,500 lin. ft. furn, and install, No. 4 AWG, type-RW 600. Rot. insulated, 
Glewtiioa l= war e250 pis goths aie aero tao ty com dnd goatee a See lh teem 30 -70 -40 

2,400 lin. ft. furn. and install. No, 2 AWG, type- -RW 600-volt-insulated, 
electrical wire 

Lump sum, strengthening of spillway channel bridge 
135 1.00 -60 

$8,300 $9,200 $5,000 

Tunnel 

Gateway Tunnel on Utah’s Weber Basin Project 

Utah—Weber Basin Project—USBR. First work on Utah’s Weber Basin Project has begun with 
the award for construction of the Gateway Tunnel to Utah Construction Co., Salt Lake City, on the 
basis of a low bid of $2,486,613. The work, which is located near Ogden, includes primarily the exca- 
vation and concrete lining of 3.25 mi. of tunnel with a 9.33-ft. diameter horseshoe-shaped section and 
open-cut excavation at the inlet and outlet portals. Unit bids submitted were as follows: 

(1); Utah Construction’ = Co. 20.2 $2,486,613 US. A, Healy 0.1.05: eee $3,217,510 
(2) Grafe-Callahan Construction Co. — G. L. Tarlton Contracting Co. 3,327,680 

and Floyd Shofner .... — J. A. Jones Construction Co. 3,343,517 
(3) Gibbons & Reed Co. .... — The Shea Co. .........2.. 3,405,958 
(4) Peter Kiewit Sons’ Co. 5 — S. S. Magoffin Co. 3,484,343 
— The Arundel Corp. -............. 3,140,608 (5) Engineer’s estimate .... . 3,202,207 

(1) (2) (3) (4) (5) 
9,900 cu. yd. excavation in open cut .... 

64,000 cu. yd. excavation in tunnel ...... 22.56 23.00 25.50 28.80 30.00 
250 sq. yd. excavation for tunnel enlargement .... 48.34 49.00 55.00 20.00 50.00 

823,500 lb. furn. and install. perm. steel tunnel supports “12 16 15 aie «22 
143,000 lin. ft. installing perm. steel tunnel supports .... 
10,300 lin. ft. furn. and install. tunnel roof support bo uy 145 4.00 1: 25 2. 00 3.00 

355 M.b.m. furn. and erecting perm. timbering in tunnel 242.00 238.00 150.00 200.00 320.00 
1,720 lin. ft. drilling feeler or pilot holes ahead of tunnel 

@RCAVA LON 1. cposcc gid aca aaa aoe GE 2.10 1.00 1.00 4.00 1.50 | 
1,720 lin. ft. drilling grout holes through conc. tunnel 

Litany poe esir eee ee BS AS ee eat ak ees tact 2.10 1.15 1.00 4.00 2.50 
2,900 lb. furn. and placing grout pipes and connections...... .97 1.38 1.00 38 1.15 
8,600 Kculi tt. pressure grouting) 2) sp. e ete ‘ 3622 2.75 2.50 3.00 3,00 

25 cu. yd. reinforced concrete at tunnel ends ‘ 73,00 70.00 100.00 60.00 80.00 
17,500 cu. yd. concrete in tunnel lining ... 25.78 39.90 35.00 38.00 39.00 
26,900 bbl. furn. and handling cement .. 7.25 3.50 7.00 3.75 4.50 
4,700 lb. furn. and placing reinf. bars ..... 22 28 .16 10 20 

66 lin. ft. placing rubber water stops in joints - 5.00 4.15 3.50 2.00 2.00 
9,400 Ib. furn. and installing weep pipes in tunnel linin 72 oh a Ba 1.00 

8.00 6.00 5.00 6.00 4.00 12,000 lin. ft. constructing 8-in. diam. tunnel drain ...... 

Streets and Highways 

Plant-mix surfacing on untreated rock base 

California—Orange County—State. Sully-Miller Contracting Co., Long Beach, with a bid of $237,405, 
was low bidder before the California Division of Highways for 4. 3 mi. of grading and surfacing with 
plant-mixed surfacing on untreated rock base and B.S.T. to be applied to untreated rock base on the 
shoulders, on Bristol St. and Palisades Rd., between Delhi Rd. and MacArthur Blvd. Unit bids were 
submitted as follows: 

(1) Sully-Miller Contracting Co......... $237,405 
(2) R. J. Noble Co, and 

Ree Nob ee Vie states ee AOL ON 

(3) J. A. Thompson & Son...... 
(4) Griffith Company ........... .-. 266,871 
(5) Clyde W. Wood & Sons, Inc......... 313,285 

qd) (2) (3) (4) (5S) 

$255,275 

226 sta. clearing and grubbing 16.40 30.00 25.00 28.00 20.00 
44,600 cu. yd. roadway excavation ... 61 .70 .65 75 1.00 
9,370 cu. yd. ditch and channel excav. .. 86 .64 Ratt -63 1.00 

(Continued on page 126) 
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Dependable Delivery 
For Efficient Gunite Operations 

One of Gunite’s most potent selling factors is speed of placement. 

Permanente Cement Company, with the co-operation of leading Gunite 

contractors, has perfected a delivery system that places sacked cement 

on the job well in advance of the deadline —to maintain a steady flow 

of materials into the pumping system. 

PERMANENTE HIGH-EARLY STRENGTH PORTLAND CEMENT produces 

concrete that is particularly well adapted to gunite placement. It sets up 

quickly and attains a strength in 24 hours comparable to that attained 

in seven days by ordinary cement. Permanente High-Early, applied by 

Gunite, is widely used by Pacific Gas & Electric Company to maintain 

the canals that feed its wide-spread hydro-electric system. 

PERMANENTE 
CEMENT COMPANY 

PERMANENTE, SANTA CLARA, YOSEMITE AND KAISER BRANDS OF PORTLAND CEMENT AND PERMANENTE LIME PRODUCTS 

OAKLAND ¢ PORTLAND ¢ = SEATTLE 
| ANCHORAGE e¢ FAIRBANKS ¢ HONOLULU J 
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WATCHES 
YOUR 
TEP! 
MWe Donald 

SAFETY BOOT 
AND SAFETY 

INSOLE 

wigs 

_ 9 oe Feet never get 
ee careless with this 
protection! Made of finest quality 
rubber, McDonald Safety Boots 
have a built-in flexible insole of 
overlapping steel strips that stop 
the sharpest spike! Steel toe cap 
is most successful ever devised. 
Safety Insole may be ordered sep- 
arately for insertion in any type of 
rubber boot. Boofs and Insoles in 
sizes 6-12. No half sizes in Insole. 

Write for Bulletin 

and Prices 

BFS Dani 
Manufacturers & Distributors of 

Industrial Safety Clothing & Equipment 

5721 West 96th St., Los Angeles 45 

Other Offices in San Francisco and Houston 

UNIT BID PRICES... CONTINUED 

; (1) (2) (3) (4) (5) 
87,300 sq. yd. compacting original ground ........2.2.......... wy -02 -02 .05 .035 .07 
Lump sum, dev. wat. sup. and furn, wat. equip. $1,650 $5,700 $1,000 $1,400 $10,000 

0 1.20 1.75 80 1.40 2,560 M. ‘eal. applying water 1.9 ad bs 
226 sta. finishing roadway . 8.50 6 12.00 8.50 15.00 

51,460 ton untreated rock base . 1.895 1,82 2.00 2.00 2.40 
"322 ton liquid asphalt, SC-3 o: 

140,080 sq. he preparing, mixing and shaping surf 

62 ton liquid asphalt, Ge: 2 (pr. “et.) 
10,000 ton mineral aggregate (P.M.S.) - 

500 ton paving asphalt (P.M.S,) -... 
22 ton asphaltic emulsion (sl. ct.) ..... 

198 cu. yd. Class ““B’’ P.C.C. (implement crossing) 
347 cu. yd. Class “‘A”’ P.C.C. a(seastiees) ee 

39,290 Ib. bar reinforcing steel . 
860 lb. misc. iron and steel ...... 

ERE ane he setae NSN 5750. -48100 .2 6:75) 8150, 16120 

296 lin. ft. 12-in. C.M.P. (16 ga. 2.98 2.65 3.00 3.50 3.85 
14 lin. ft.'15-in. C.M.P. (14 ga. 3.82 4.40 3.25 4.50 4.00 

508 lin. ft. 18-in. C.M.P. (16 ga. 3.82 4.40 3.80 5.00 5.00 
122-lin, ft." 24-m. CaM, Pi Cl4 pa.) a 4.80 6.40 5.60 7.00 5.40 
10 lin. ft, 29-in ene C.M.P. arch (14 ga.) 4.95 8.00 6.50 8.00 7.00 

108 lin. ft. 48-in. C. 
70 lin. ft. 84-in. ses 

Gravel surfacing in Utah 

Utah—Beaver County—State. Parson & Fife Construction Co., Brigham City, with a bid of $207,886, 
was low before the State Road Commission of Utah for 13% mi. of gravel surfaced road on State 21 
between Frisco and Wah Wah Summit. Unit bid prices were as follows: 

(1) Parson & Fife Construction Co....... $207,886 2) Strong: Con 33s. 
(2) “Marion: Ja Eless sa. wens .. 219,051 — J. M. Sumsion & Sons . 
(3). W. W. Clyde & Co. ... 219,548 — Thorn Construction Co., Ine. 
(4) Sorenson Bros. & England Bros..... 219,918 — Young & Smith Construction Woree 
(5) Reynolds Construction Co. ......2...... 243,538 (6) Engineer’s estimate .......2-1/ceeeeee 

(1) (2) (3) (4) (5) (6) 
79,000 ton gravel surface, Type “A” 20000002... 60 .60 LE -65 65 65 

...-$251,618 
- 268,453 

20,000 ton gravel surface, Type ‘‘A’’ stockpiled 48 55 57 50 50 60 
27,000 cu. yd. selected material base course .. 42 50 48 255 50 80 
3,000 ton cover material, Type ‘‘A’’ in stoc 2.00 2.00 2.00 2.00 2.00 2.50 

196,000 cu. yd. unclassified roadway excay. -............. .24 .26 ye) Uh 35 .25 
50,000 sta. yd. Class “A’’ overhaul : 02 02 02 -015 02 02 
5,000 yd. mi. Class “B”’ overhaul 20 15 15 an fit 15 20 
1,450 hr. rolling, tamping roller 5 8.00 9.00 10.00 9.25 10.00 8.00 
430 hr. rolling, pneumatic tire or power roller. 6.00 6.00 7.00 6.00 7.00 6.00 

2,294 lin. ft. 24-in. corrugated metal pipe 
218 lin. ft. 30-in. corrugated metal pipe -.. 
264 lin. ft. 36-in. corrugated metal pipe ... 
196 lin. ft. 48-in. corrugated metal pipe ... 
226 lin. ft. 60-in corrugated metal pipe ... 
126 lin. ft. 72-in. corrugated metal pipe —. 
64 lin. ft. 84-in. corrugated metal pipe - 

2,000 cu. yd. excav. for structs., unclassified 
1,000 cu. yd. small ditch excav. 
240 hr. mechanical tamping -.. 
100 acre clearing and grubbing - 

2,000 cu, yd. loose riprap ea eget 
20 cu. yd, grouted riprap .. 
60 ea. moving utility poles -.. 

150 ea. right-of-way markers - 
tea. Fs A. P> marker: ..:.....: 

Lump sum, furn. construction signs . 

100 cu. yd. excav. for structs. (unclassified). 
201 cu. yd. concrete, Class “‘ ee 

31,040¢lbs; reinforcing 'steel ihe t i  e Salk be, 14 -16 .16 Aint 

Grading and asphaltic concrete paving in Oregon 

Oregon—Lane County—State. Inter-City Sand & Gravel Co., Eugene, with a bid of $251,647, was 
low before the Oregon State Highway Department for grading and asphalt paving on the Springfield 
section of the McKenzie Highway. Unit bids were submitted as follows: 

(1) Inter-City Sand and Gravel Co....... $251,647 (5) Grimstad & Vanderveldt .... .-..$296,466 
(2) Acme Construction Co. -.- 263,050 (6) Erland & Blickle . 295,146 
(3% Hamiltontand=Thomasia.1. ee 275,229 — J. N. Conley . 334,855 
(4) Central Heating Co. and 

Bl 2 Somes. 235 Siete ee 284,123 

(1) (2) (3) (4) (5) (6) 
All ees clearing and grubbing $4,500 $2,000 $3,000 

450 sq. yd. removal of pavement - ‘ 1.50 1.00 1.00 1.00 1.00 1.20 
320 lin. ft. removal of curbs ......... 5 1.00 1.00 .20 1.00 30 60 

only removal of catch basins 20.00 2500 15.00 20.00 20.00 35.00 
only removal of manholes ........ 35.00 50.00 40.00 30.00 50.00 25.00 

6,400 cu. yd. structural excav., unclassifi 1.50 2.00 2.00 3.50 2.00 4.00. 
me 

ed . 
23,500 cu. yd. general excav., unclassified .. 60 70 70.00 1.00 Be 75 
78,000 yd. sta. short overhaul 02 .02 -03 .02 .02 .02 

800 cu. yd. sta. long overhaul . 50 -60 50 50 .50 -80 
2.18 mi. finishing roadbed and ‘slopes $1,000 850.00 . 700.00 $1,000 500.00 600.00 
240 cu. yd, furn. and placing topsoil i 2 3.00 2 3.0 pe 4.00 

1,550 lin. ft. 6-in. perf: metal drain pipe, coated...... 1.75 1.60 1.80 1.65 1.70 1.70 
6,400 lin. ft. 8-in. perf. metal drain pipe, coated_.... 200 2.10 2.30 2.15 2.20 2.40 

560 cu. yd. 3-1 sin. - 0 backfill in drains _.... 2 4.00 3.50 3.00 3.00 4.00 3.50 
1,300 lin. ft, 18-1 -in. concrete pipe -. 3.00 3.40 3.25 3.10 3.00 3.60 

70 lin. ft, 24-in. concrete pipe 4.15 4.65 4.00 5.00 5.00 5.00 
1,900 lin. ft. 8-in. sewer pipe £225 1.20 1.40 1.40 1.00 1.80 

(Continued on page 128) 
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are engineered to make light work of tough jobs 

Progressive, eyes-ahead engineering is one of the big reasons why’so many 
construction men pick Cummins Diesels for dependability. 

Consider Cummins’ exclusive system of fuel injection and metering—an im- 
portant factor in the unequalled performance records established by lightweight, 
high-speed (60-600 h. p.) Cummins Diesels. No other Diesel fuel system is so 
simple...so rugged! It delivers a uniform, properly prepared fuel charge to every 
cylinder. All under low pressure—no chance of bursting and leaking fuel lines. 

Your Cummins dealer will be glad to tell you more about the exclusive fuel 

Men who depend 

on power...know 

they can depend 

O72 

° 

system and other engineering advantages built into every 
Cummins Diesel. He is an expert who knows the requirements 
of your job. He heads up a specialized parts and service organ- 
ization—equipped to handle all your diesel power needs. Call 
him today... or write! 

CUMMINS ENGINE COMPANY, INC., Columbus, Indiana 

Export: Cummins Diesel Export Corporation, Columbus, Indiana, U.S.A. ¢ Cable: CUMDIEX 

CUMMINS | 
Leaders in rugged, lightweight, 

high-speed diesel power! 

SPOKANE: Cummins Diesel Sales, Inc. 
Authorized Sales & Service: MISSOULA—Taber's Truck Stop. 

PORTLAND: Cummins Diesel Sales of Oregon, Inc. 
Branches: EUGENE; BAKER; COQUILLE; GRANTS PASS; PENDLETON. 

SAN FRANCISCO: Watson & Meehan 
Branches: FRESNO; REDDING. 
Authorized Sales & Service: STOCKTON—Connell Motor Truck Company; SACRAMENTO 

—Frank J. Coyle; EUREKA—Fred £. Barnett; RENO—Nevada Transit Company. 

February, 1953—WESTERN CONSTRUCTION 

LOS ANGELES: Cummins Service & Sales CUhc8s) 
Branch: BAKERSFIELD. Authorized Sales & Service: INDIO—Crow Motor Company; 
BLYTHE—Leo's Diesel Service; COLTON—Smith's Diesel Sales; EL CENTRO—Rhyne's 
Automotive Service; SAN LUIS—San Luis Truck Service; SAN DIEGO—F. R. Laux Diesel 
Service; SANTA MARIA—Hanson Equipment Company; BAKER—Newton Automotive Service. 

PHOENIX: Cummins & Moran 
Branches: ALBUQUERQUE; EL PASO. Authorized Sales & Service: YUMA—Cooper Tractor 
Service; FARMINGTON—H, G. Cozzens Company; LAS VEGAS—Stirling Diesel Service. 

DENVER: Cummins Diesel Sales of Colorado, Inc. 
Branch: CASPER: Authorized Sales & Service: DURANGO — La Plata Repair Shop; 
CORTEZ—Cortez Diesel Sales; SCOTTSBLUFF—Western Motor Truck Company. 
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iob 
costs 
can be estimated 

with SAFETY... 

... by the new 
ROCHE METHOD 
This 704 page contractors guidebook con- 
tains a complete system for the preparation 
of construction estimates, estimating con- 
struction costs and preparation of work 
investigations and reports. Numerous illus- 
trations and examples of construction, plant 
costs, work item costs, general and indirect 
costs, summarization of costs, cost adjust- 
ments, profit allowances, write-up, and pric- 
ing of competitive proposals for construc- 
tion work. Contains extensive construction 
work check lists, broad glossary of con- 
struction terms, and an illustrated supple- 
ment containing actual reproductions of 
ROCHE SPECIAL ESTIMATING AND 
REPORT FORMS. 

guide based on over 
4 BILLION DOLLARS 
construction experience 
Clear, concise and easily readable, Con- 
struction Report #432 is the result of 44 
years of construction experience applied to 
more than $4,000,000,000.00 of general en- 
gineering and heavy building construction 
work, Can pay for itself, many times over, 
in the first application. The price is just 
$100.00 delivered prepaid anywhere in the 
United States, its Territories or Possessions. 
Special price to Libraries, Schools and Book- 

sellers, and to Importers-Exporters and 
Pras Foreign Countries. Page size 81/4” x 

~._ | 11”. Limited copies available. 

ROCHE ~~._ se this 
ESTIMATING ~~s_ handy 
METHODS 5 
128 Western Avenue 
Glendale 1, California, USA ~ 
Phone CHapman 5-1938, Cable ROCHE re 

(.] Check or M/O for $100. enclosed. 
’ 
i] 

(] Purchase order enclosed. Mail : 
invoice to me. 1 

i] 
| 
| 
! 
1 

a 

/ ~*~. coupon ~£oupon: 
~ 

[) Advise where copy can be seen. 

UNIT BID PRICES... CONTINUED 

380 lin, ft. 10-in. sewer pipe 
2,040 lin, ft. 12-in. sewer pipe -.. 
1,330 lin. ft. 18-in: sewer pipe -.. 
2,950 lin. ft. 24-in. reinf. sewer pipe 
3,070 lin. ft. 30-in. reinf. sewer pipe 
450 lin. ft. salvaging culvert pipe .. 
130 lin. ft. %-in. galvanized iron pipe - 75 40 50 1.50 25 35 
230 lin. ft. 34-in. galvanized iron pipe - 75 50 60 2.00 35 42 
380 lin. ft. l-in. galvanized iron pipe ... 2.00 60 51 
70 lin. ft. 14%-in. galvanized iron pipe 1.25 .80 85 2.00 1.00 75 
50 lin. ft. 1%-in. galvanized iron pipe 1.50 -90 95 2.00 1.25 90 
4 only 1-in. control valves ......... BZ 5.00 6.00 12.00 7.00 20.00 17.50 
1 only 1%-in. control valves . 25.00 10.50 16.00 15.00 24.00 22.50 
6 only %-in. drain valves fi 4.00 6.00 8.00 5. 

42 only pop-up sprinkler heads, non-revolving.. 5.00 5.50 4.60 7.00 3.00 6.25 
45 only concrete catch basins ... xe 
25 only concrete manholes ...... 
3 only adjustment of manholes 
4 only adjustment of catch basins .. 

900 cu. yd. conc. curbs and gutters ..... 
800 only 34-in. x 18-in. dowell bars in gutters.. 
210 sq. yd. 4-in. conc. walks and surfacing 3.00 3.15 3.60 4.00 3.60 S215 
30 lin. ft. l-in, electrical conduit ........... ? 1.00 1.00 1.60, 1.00 80 1.30 

31,400 cu. yd. selected roadbed topping - 45 .50 45 .60 1.50 70 
50,000 yd. mi. hauling roadbed topping ~................... -20 BA) ee. .20 AZ .30 
3,100 cu. yd. 34-in. - 0 material in leving course 

and shoulders kz 
700 M. gal. sprinkling .... 
430 cu. yd. 34-in. - 0 material in binder course 
70_-ton RC-3 asphalt in binder course .... 

10,400 ton Class ‘‘B” asphaltic concrete ...... 
46 ton RS-1 emulsified asphalt in seal coat. 

280 cu. yd. aggregate in seal coat -.............. 
170 lin. ft. asphaltic conc. traffic markers . 

8,000 sq. ft. preparing soil and seeding -.. 
12 lb. grass seed, Highland Bent ......... 
20 lb. grass seed, Creeping Red Fescue 
2 ewt. commercial fertilizer (6-10-4) -. 

Miscellaneous 

Irrigation system and planting along Oregon highway 

Oregon—Multnomah County—State. Western Golf Course Supply Co., Portland, submitted a low 
bid of $30,316 before the Oregon State Highway Department, for constructing an irrigation system 
and sowing grass seed on the Harbor Drive section of Pacific Highway West in Portland. Unit bids 
were submitted as follows: 

(1) Western Golf Course Supply Corse $30,316 
(2) Portland Construction Co. .... Sey V5 
(3) Heceta Landscape Co. .......... 34,871 

(4) Ernest Ferrante & Co. -....0.... $39,232 
(5) Sprague McDowell ..........2... 44,645 

qd) (2) (3) (4) (5) 
3,000 lin. ft. %4-in. galvanized iron pipe ..... 36 42 35 46 53 
5,400 lin. ft. 34-in. galvanized iron pipe - 48 50 42 52 65 
8,100 lin. ft. 1-in. galvanized iron pipe .... 57 60 50 67 69 
3,950 lin. ft. 1%4-in. galvanized iron pipe 73 70 65 85 87 
2,550 lin. ft. 1%-in. galvanized iron pipe 85 80 80 1.02 98 

3,950 lin. ft. 2-in. galvanized iron pipe .... 
400 lin. ft. 24%4-in. galvanized iron pipe -. 

2 only 34-in. control valves ......... 
12 only 1-in. control valves .-... 
14 only 1%-in. control valves 
20 only 1%-in. control valves 
40 only 2-in. control valves .......... 
60 only 34-in. quick-coupling hose valves 
40 only Y%-in. drain valves. ......------:.--heeee 

650 only sprinkling heads, pop-up, non-revolving - 
60 only sprinkling heads, pop-up, revolving .. 

Ib. grass seed, Creeping Red Fescue .- 
250 lb. grass seed, Kentucky Blue .... 
70 cwt. inorganic fertilizer, 10-6-4 

Plant-mix surfacing of garage yard 

California—Los Angeles County—State. Griffith Co., Los Angeles, submitted the low bid of 
$14,094 before the California Division of Highways, for grading and plant-mixed surfacing at Shop 7 
Yard in the North Hollywood section of Los Angeles. Unit bids submitted were as follows: 

CL) AGriffith Cone see $14,094 (3) A. A. Edmondson $16,069 
(2) Schroeder & Co, ...... 15,101 (4) McGinnis & Gautier, Inc. ..... 17,817 

Q) (2) (4) 
680 cu. yd. roadway excavation 2.10 2.30 1.00 
70 cu. yd. structure excavation . 4.00 2.80 4.00 

10,850 sq. yd. preparing subgrade (Class ““B’’ Method No. 2) -18 -185 Roy | 
Lump sum, dev. water sup. and furn. water equip. .. 300.00 270.00 134.03 

25 M. gal. applying water ...-.......0.02.. 5 4.00 2.30 6.00 
1,750 ton mineral aggregate (PMS) 4.25 4.50 5.48 

92 ton paving asphalt (PMS) ......... 4.25 4.50 5.48 
11 ton liquid asphalt, SC-2 (pr. ct.) 40.00 43.50 30.00 
5 ton asphaltic emulsion (sl. ct.) -..... 65.00 85.00 100.60 

12 cu. yd. Class ‘“‘A” P.C.C. (tree wall wells) - 50.00 66.00 75.00 
28 cu. yd. Class “B’”’ P.C.C. (gutters) 30.00 36.50 65.00 
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Battery additive 
passes the acid test: 
THE FUTURE now looks brighter for Pioneers, Inc., of 
Oakland, Calif., manufacturer of Battery AD-X2, a prod- 
uct designed to prolong the life expectancy of lead acid 
storage batteries. The additive was noted in Western Con- 
struction in February 1951, p. 83, in an item describing 
plans of Pioneers, Inc., to expand its facilities which in- 
clude production of the additive and also the recondition- 
ing and sale of junk batteries after treatment with Battery 
AD-X2. Since that time, however, the product has had its 
acceptance effectively barred by adverse comment from 
the National Bureau of Standards, which has taken a dim 
view, reflected in test results, of many battery additives. 

Now, however, privately sponsored tests of Battery 
-AD-XZ have been conducted and the results made public 
by the Senate Small Business Committee. The tests were 
done at Massachusetts Institute of Technology and at 
Catholic University; they were better conceived and exe- 
cuted than previous tests, and their results show con- 
clusively that Battery AD-X2 works as claimed. The in- 
vestigators, however, like the product’s inventor and 
manufacturer, Jess Ritchie, do not yet know why. 

Generally, the results are that treated cells in any 
chosen battery show larger capacity than untreated cells, 
that treated cells show a reduction in sediment, that 
treated cells show less liquid loss under similar charge 
condition, that treated cells operate from 2 to 5 deg. 
Fahrenheit cooler, that they give higher hydrometric 
readings, that they show a higher electrolyte conductivity, 
and that the negative plate is distinctly softer. 
Many other battery additives have been developed 

which effectively render the hardened lead sulfate of the 
negative plate softer, thereby making the job of charging 
easier. However, these additives also cause electrode 
material to shed, and relief is only temporary: the charge 
won't last. 

Battery AD-X2 does not have this eventual adverse 
effect. As claimed, it does reduce the harmful effects of 
sulphation and extend the life expectancy of mechanically 
sound lead storage batteries, and it does encourage re- 
deposition of shed materials through electrophoresis. 

AIR-BORNE SUPPLIES FOR ALCAN 

MOST SPECTACULAR PHASE of Alcan's project in British Columbia 
is “air-lift'’ by helicopter, supporting an isolated mountain-top camp 
with everything from lumber to chocolate bars. Here helicopter brings 
in supervising engineer as International TD-24 crawler tractor crew 

"gases" up with can of diesel fuel previously dropped. 
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New 

Housing Project 

Starts Here® 

aided by McKiernan-Ter
ry 

1500 families will live on the foundations provided 
by these timber piles of which 10,000 had 

been driven when this photograph was made. 

A powerful McKiernan-Terry Double-Acting 9-B-3 
Hammer is driving the piles for the entire job. 

On job after job, McKiernan-Terry equipment keeps 
proving its pile-driving speed, economy 
and dependability. Investigate the wide-range 

McKiernan-Terry line which includes 16 sizes of 
pile hammers and 2 sizes of bck 
pile extractors. Write for 
Bulletin. 

CKIERNAN 
McKIERNAN-TERRY CORPORATION 

Manufacturing Engineers 

16 PARK ROW, NEW YORK 38, N. Y. 

Plants: Harrison,N.J].and Dover,N.]. 

ERRY 
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NEW LITERATURE 
201 

Technical bulletin on 
high tensile steel bolts 

Detailed information on high ten- 
sile steel bolts for structural joints is 
contained in a 12-page technical bul- 
letin (101) available from Pittsburgh 
Screw and Bolt Corp. Recommended 
for building and bridge construction, 
the bolts are. said to exceed both 
cold and hot-driven rivets in fatigue 
strength, yet to save costs on instal- 

lation and maintenance. In addition 
to technical data, the booklet presents 
specifications on the assembly of 
structural joints where the bolts were 
used. Put key number on coupon for 
your free copy. 

202 

Concrete air-entraining 
fully described 

What questions you might have 
about concrete air-entraining are 
probably answered in this compre- 
hensive booklet being offered by A. 
C. Horn Co. Pointing out that con- 
trollable entrainment of air in cement 
marks one of the big strides forward 

in concrete engineering, the booklet 
explains what it is, how it is done, and 
its advantages. Tables show test re- 
sults on bond strength, bleeding, 
freezing and thawing of concrete. 

203 

Bulletin on Telsmith 
jaw crushers 

Complete specifications and dimen- 
sions of nine sizes of the Telsmith 
jaw crushers are contained in a bul- 
letin offered by Smith Engineering 
Works. Sectional views show the 
general construction of these heavy 
duty crushers and a table of specifi- 
cations gives capacity of each model. 

204 

Pump catalogs available 
Descriptive folders on the complete 

line of self-priming centrifugal con- 
tractors’ pumps are offered by Gor- 
man-Rupp Co. Illustrated are models 
ranging in capacity from 2 in. to 10 
in., pumping 240,000 g.p.m. Perform- 
ance and pump selection tables are 
included to assist in choosing the 
proper pump for different jobs. 

205 

Free 100-page ephemeris 
and almanac 

The 1953 edition of W. & L. 
E. Gurley ephemeris, including 
an almanac listing 28 selected 
stars for determining azimuth 
by stellar observations, is now 
being offered. This 100-page, 
pocket-size booklet includes 
definitions of astronomical 
terms, descriptions of observa- 
tion methods, and examples of 
reducing data for determining a 
true meridian. Tables abridged 
from the American Ephemeris 
and Nautical Almanac and the 
Bureau of Land Management 
include: sun’s apparent declina- 
tion and equation of time for 
each day of the year; mean re- 
fractions in altitude and declina- 
tion; azimuth of polaris at elon- 
gation and all hour angles; log- 
aritims of numbers and conver- 
sion tables of decimal parts, are 
to time and time to are. : 

206 
Sprayweld process explained 

The Colmonoy Sprayweld process, 
which combines the advantages of 
welding and metallizing, is discussed 
ina bulletin by Wall-Colmonoy Corp. 
The bulletin describes and illustrates 
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20: the) 
ANN ARBOR CONSTRUCTION 

ANN ARBOR, MICHIGAN 

concrete paving job. 

details, 

heed bolls 
with HOPKINS BURNERS 

If your plant needs an efficient combustion system, consider this 
message from the Ann Arbor Construction Company. Mr. W. B. Ratliff, 

Secretary, says— Our first Hopkins Volcanic Dryer Unit, consisting of 
three No. 4 Burners, was installed on our No. 4 asphalt plant when it 

was moved to Roscommon, Michigan, for a 21,000-ton bituminous 

Qo 

“Based on our experience, using Hopkins Burners on our No. 4 
plant, we have installed Hopkins Equipment on each of our three other 

plants. The four plants have produced over 90,000 tons of bituminous 
concrete so far this season without any trouble, and without any 
complaint of moisture in the mix.” 

You, too, can benefit from Hopkins’ efficient, low-cost operation. A 

letter or phone call will bring you descriptive literature and complete 

HOPKINS VOLCANIC SPECIALTIES, INC. 
ALLIANCE, OHIO 

WESTERN CONSTRUCTION — February, 1953 



For most work off the road, some 

on. Broad, deep lugs and thick, 

rugged shoulders prevent cuts, 

snags, bruises. More rayon 

cords, more rubber for extra 

carcass strength. 

Designed for most work on the 

road, some off. Long-wearing 

safety tread and reinforced shoul- 

der cleats give more traction, 

more original and recap miles. 

To move more yards of dirt, the 

General Dual Traction Lug digs 

deep for more traction in soft 
going, forward or backward. 
Makes heavy jobs easy. 

Make Every Worn Tire Work Longer for More Profit! 

Your General Tire Dealer will Worn Tires 

with the New General Truck Tire Tread of Your Choice 

——— SYSTEM 

A GENERAL TIRE SERVICE 
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You’re throwing away money 
when you throw. away worn tires 
or accept an ordinary “adjust- 
ment’ for them. Let your General 
Tire Dealer—a tire expert— 
restore worn tires with famous 
factofy controlled Kraft System 

Recapping. You choose from the 
complete line of on and off-the- 
road new General Tire treads and 
he’ll put that tread on your worn 
tire. He can do sectional repairs 
too. Get Kraft System Recapping 

—get more profit from every tire. 
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GOODALL Sper QipeleS 
CONVEYOR BELTING 

Recommended for 

Sipser Severe Service 
Goodall “‘Super-Triple S’’ is built to handle the longest hauls and 
heaviest loads with unequalled efficiency and economy. Its reliable 

quality assures low ultimate cost through longer life and freedom 
from maintenance. The weather-resistant cover will withstand severest 

abrasive wear. Tensile strength, friction and other details determined 

by the specific service requirements. 

The more than two miles of Goodall Conveyor Belt- Sete Ee 

ing used in constructing the Detroit Dam is typical plea te 
of the BIG jobs on which this carefully built belting RUC ATMEL RUBE 
demonstrates its outstanding quality and reliability. Sear SEA LON 

GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 
Branches: Philadelphia - New York + Boston - Pittsburgh - Chicago - Detroit - St. Paul - Los Angeles 
Son Francisco - Seattle » Portland - Salt Lake City - Denver - Houston - Distributors in Other Principal Cities 

a r Goodall Rubber Company of Canada, Ltd., Toronto. Est. 1870 
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latest developments in the Company’s 
equipment that enable powdered hard 
facing alloys to be fusion-bonded to 
metal parts, providing a non-porous, 
wear, heat, erosion and corrosion-re- 
sistant surface. 

207 
Torque converter drive 

Twin Disc Clutch Co. offers a bul- 
letin (501) explaining how its truck- 
type, three-stage hydraulic torque 
converter drive improves perform- 
ance, prolongs equipment life and 
prevents operator fatigue. The bul- 
letin describes application to on- 
highway and off-highway units of 
torque multiplication where the truck 
operation involves constant climbing 
and descending of steep grades. 

208 

Roofing data available 

Said to be the most complete com- 
pilation of roofing data for architects, 
contractors and engineers is_ this 
manual offered by Philip Carey 
Manufacturing Co. Included in the 
80 pages is all information necessary 
for the specification or erection of 
bonded built-up roofs. New and 
changed specifications can be added 
to the spiral-bound manual to keep it 
up-to-date. 

209 

Sewer plant equipment 

The Dorr Co. has available a 24- 
page book (6400) on its Dorreo bar 
screen and Sulzor disintegrator. Pho- 
tographs and detail drawings in this 
attractive bulletin show installation 
views of both the screens for shallow 
and deep channels, and the heavy 
duty, axial flow pump disintegrator. 

210 

Details on dump bodies 

Now is the time to prepare for next 
spring’s construction projects and 
you may be thinking about new or 
additional equipment to widen your 
field. Galion Allsteel Body Co. has a 
catalog (L-6512) on its line of dump 
bodies, hydraulic hoists and end- 
loaders. Outstanding feature of this 
catalog is a reference table which 
makes selection an easy matter. En- 
gineering diagrams and complete 
technical data information are in- 
cluded. 

211 

Rust inhibitor described 

Use of the rust inhibitor, Banox, in 
conjunction with salt for clearing 
streets and roads of snow or ice is de- 
scribed in a folder by Calgon, Inc. 
Folder text describes how action of 
this material protects metal surfaces 
of vehicles, bridges, etc., against cor- 
rosion during winter months. 

212 

For your picture collection 

An attractive, miniature album of 
15 colored photographs, spiral bound, 
shows Cummins powered equipment 
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in action. Titled “Winning the West 
by Repowering” the album is offered 
free by Watson & Meehan. This is the 
second of a collection of Western in- 
dustrial shots published by Northern 
California and Eastern Nevada Cum- 
mins Diesel dealers. 

213 
How the Government did it 

Governmental Graders is the sub- 
ject of a booklet published by Cater- 
pillar Tractor Co. especially for the 
use of contractors engaged in local- 
rural road work. The booklet (30469) 
tells how cities, counties and other 
governmental groups applied the 
three sizes of Cat motor graders to 
their maintenance problems. A full 
page is devoted to a table of repair 
costs compiled from public records. 

214 

CO protective device 

Contractors involved in tunnel, 
garage, foundry or industrial plant 
projects where carbon monoxide is a 
threat will be interested in a folder 
201 describing the Taller & Cooper 
carbon monoxide detector. Func- 
tional description, installation in- 
structions and component parts are 
illustrated. 

215 

Cat tractor-scraper bulletin 

“They get around in a hurry” says 
Caterpillar Tractor Co. describing 
their DW 1 tractor and No. 21 scraper 
in a bulletin (30505) now available. 
Action pictures show how this equip- 
ment moves big loads over long hauls 
at high speeds. 

CLIP AND MAIL 
THIS COUPON 

DD for your free copy of 

al NEW LITERATURE 

> > or for more information 

on 

NEW EQUIPMENT 

described sy the following 
pages. 

216 

New conduit described 

A new flat-sided conduit for under- 
ground power and communication 
circuits is dealt with in a bulletin just 
issued by Soapstone Duct Co. Also 
illustrated and described is the com- 
pany’s standard round conduit, spaces 
and other accessories for under- 
ground duct systems. 

217 

Hose information 

A catalog describing five grades of 
air hose and a new catalog on four 
types of water suction hose has been 
published by B. F. Goodrich Co: Both 
books give specifications, materials 
and methods used in construction, as 
well as recommended uses. 

218 

Fireproof construction 

Basic details of 32 approved fire 
retardant constructions using light- 
weight plaster or concrete made with 
perlite aggregate are included in a 
folder now available from Perlite In- 
stitute. Construction details are given 
for applying fire protection to col- 
umns, floors, ceilings and partitions 
and technical data is compactly ar- 
ranged for quick reference. 

219 

Controlled earthmoving 

Here’s a new 8-page publication 
(30529) featuring Caterpillar Tractor 
Company’s No. 12, 112 and 212 motor 
graders and shows some of the many 
construction uses for these machines 
in diversified fields. 

WESTERN 
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220 
Asphalt plant folder 

A new, illustrated brochure (525) 
issued by Standard Steel Corp. de- 
scribes the important improvements 
and special features of the recently 
introduced RB series of Standard’s 
asphalt plants. The RB salient points 
such as the sectionized mix lining, 
extra large dryer capacity and over- 
sized elevators are explained. They 
are available in 500 to 6,000-lb. batch 
capacities. 

221 

No rust paint described 

Offered by L. Sonneborn Sons, Inc., 
are three pieces of literature on their 
S.R.P. rust prevention paint. A gen- 
eral discussion of the product which 
can be used either as a preventive or 
as a paint over already heavily rusted 
surfaces is the subject of one booklet, 
while the summary of performance 
test data on both interior and ex- 
terior use is shown in a companion 
piece. A folder shows the seven at- 
tractive finishes available. 

222 

Concrete curing compound 
described 

Description of the original process 
for concrete curing is contained in a 
folder offered by Hunt Process Co. 
Information on application, advan- 
tages and recommended uses are 
given for the four compounds: clear 
for natural color; cure and bond 
breaking for precast construction; 
black for cure and waterproofing and 
the pigmented process for tempera- 
ture control. 

READER SERVICE 

609 Mission Street 

San Francisco 5 

California 

Please list below key numbers of items in which you are 
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NEW EQUIPMENT 
223 

Precision power saw 
can be used under water 

For undersea sawing, here’s an air-driven power saw 
which serves the purpose, as well as being suitable for 

other types of jobs. The Wright Precision Power Saw has 
been on the market for over two years, and is currently 
being used by the U. S. Engineers, Marines and Navy. 
The 15-lb. tool is the only saw with reciprocating blades 
which enables it to do precision cutting. The saw was de- 
signed primarily for normal functions above water but 
it has been used successfully for pile cutting under water 
operated by only one diver. It has an adjustable handle 
enabling it to cut in any position. Blades can be changed 
on the job in three minutes. Balanced, reciprocating action 
eliminates bucking and kicking in this lightweight instru- 
ment. Manufactured by Wright Power Saw and Tool 

Corp. 

224 

Improved plant meets strict specifications 
in producing 200 tons per hour 

Cedarapids Master Plant, a newly engineered and im- 
proved volumetric-type bituminous mixing plant designed 
to supply specification mix in large volume has been an- 
nounced by Iowa Manufacturing Co. This continuous- 

mix plant consists of two units, the improved Model MM 
Master Mixing Unit and Model MGC Master Gradation 
Control Unit, combined into a complete plant. The 

Master Mixing Unit is offered with a choice of a single 
shaft or twin shaft pugmill, and both can produce up to 

134 

More information on any of 

the items in this section may 

be obtained by using coupon 
on page 133. 

200 tons per hr. Both models feature highest volume be- 
low the center line of the shaft, assuring better, faster 
mixing with less power required. Accurate controls con- 
tinually police the quality of the material to meet the 
strictest specifications. The Gradation Control Unit of 
the Master Plant can be replaced by Model TEF Transfer 
Elevator and Feeder Unit for production of single aggre- 
gate hot mixes. A bulkhead-type aggregate feeder is 
available for the Model MM Mixing Unit to produce 
single aggregate cold mix. The plant is fully enclosed to 
minimize dust and heat loss, and it is highly portable for 
fast moving from job to job. 

225 

Mini-Breaker replaces small fuses 
to give permanent circuit protection 

Readers should welcome news of Mini-Breaker, an in- 

expensive new permanent protective device against over- 
loads and short-circuits. It is the first such device to meet 

the design, safety and per- 
formance requirements of 
Underwriters’, Labora- 
tories, Inc., to be listed as 
“Circuit Protector” by that 
organization. It fits like an 
ordinary expendable fuse in 
any standard Edison base 
fuseholder. It may be easily 
installed in a few seconds 
without the use of addi- 
tional equipment or special 
wiring when applied to 
branch or main circuits of 
corresponding 15, 20 or 30 
ampere ratings, and elec- 

' trical- service can be re- 
stored by pressing in and 
releasing its shock-proof 
reset button. Designed pri- 

marily for direct fuse replacement use on existing resi- 
dential, commercial and industrial circuits, Mini-Break- 
ers may also be applied as original circuit protective 
equipment in new buildings as well as on a wide range 
of electrically operated machines and appliances, accord- 
ing to the manufacturer. Mini-Breaker is now being pro- 

duced in 15, 20 and 30 ampere ratings for AC service to 
125 volt maximum. Manufactured by Mechanical Prod- 
ucts, Inc. / 

226 

New abrasive blades 
cut tough materials 
To simplify cutting tough materials such as stone, metal, 

plastic, and synthetic hardboards, a new set of equipment, 

consisting of a high-speed, kick-proof electric saw and 
three types of abrasive blades, is now on the market. The 
three abrasive blades, each in a different color for easy 
identification, eliminate the problem of choosing which 
is right for cutting a particular substance; for tests in the 
manufacturer’s laboratory proved that only the three 
types of blades were necessary to cut, score or grind al- 

(Continued on page 136) 
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Ss.) advances on the feet of individuals. We 
Americans live under the highest standard ever 
achieved because we believe in and are permitted 
currently to practice three of the cardinal prin- 
ciples of progress—Invention, Research and 
COMPETITION. 

Nineteen basic inventions influence our pattern 
of life today. Each one was created to satisfy a 
fundamental need for improvement—a modern 
means of competing as against outmoded proce- 
dure. Each one, such as the electric light, the tele- 

graph, the amplifying tube, the induction motor, 
created a new industry in which numerous com- 
panies strove in free competition for the maximum 
share of business. 

For example, since Thomas Edison invented 
the incandescent filament lamp in 1880, the elec- 

tric light industry has grown to an annual volume 
of $501,500,000 in light bulbs alone; in May, 
1906 the Wright Brothers received the patent for 
their flying machine; the value of aviation manu- 

factures in 1951 in the United States alone was 
estimated at $3,350,000,000 and in February, 

1952, records show a $10) billion backlog of 
orders. 

More rapid still is the growth of the radio- 
television industry which today produces some 
$230 million worth of home radio sets and 
$1,5.70,800,000 in television sets. In every case, 
employment and sales volume grew enormously 
and the public enjoyed huge personal benefits. 

Side by side with Invention came Research, ex- 
emplified by the competition of intelligent men 
questing for new materials, new methods, new 
processes, new scientific truths. Current adver- 
tisements tell of hundred-year tests to assure bet- 
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ter materials for the future, technology that pro- 
duces metals to withstand almost inconceivable 
heat, machines calculating 20,000 times faster 
than the mind of man, medicines that cure “‘in- 
curable” diseases, food processes that cook, ster- 
ilize and pack hundreds of cans a minute. And in 
every case, the public enjoys huge personal 
benefits. 

This is what James A. Decker undoubtedly had 
in mind when he wrote the line,“‘Society advances 
on the feet of individuals.” These “‘individuals” 
are you and I, all our countrymen, benefiting 

every day from Invention, Research—and from 
COMPETITION. 

*Developing inventions, marketing products, 
and pursuing scientific research require substan- 
tial investments. A grave danger to their future 
now looms. In 1951, corporation net profits suf- 
fered a loss of 21% over the previous year. The 
reason—taxes too high, government controls and 
policies that interfere too greatly with private in- 
dustry. If this continues, financial resources will 

dwindle, competition will be stifled. 

Without free competition, American progress 
stops. No country can long exist when its govern- 
ment calls all the shots. We need competition to 
assure progress for people. 

* * * 

This report on PROGRESS-FOR-PEOPLE is pub- 
lished by this magazine in cooperation with National 
Business Publications, Inc., as a public service. This 

material, including illustrations, may be used, with 
or without credit, in plant city advertisements, em- 
ployee publications, house organs, speeches, or in any 
other manner. 

THE COMPETITIVE SYSTEM DELIVERS THE MOST TO THE GREATEST NUMBER OF PEOPLE 
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Keep your jobs moving this winter... 
regardless of weather 

HERMAN NELSON 
PORTABLE HEATERS 

There’s no reason why your winter schedules should be 

upset by bad weather this year. You can keep your jobs 

moving and your workers more comfortable if you put 

Herman Nelson Portable Heaters to work for you. 

These furnaces on wheels provide clean, pure, hot air 

to warm your workers, protect concrete pours, thaw 

machinery, dry plaster—do scores of other heating 

and drying jobs. 

The only completely safe portable heater that uses flexible 
ducts to spot heat where most 
needed — and remember, only 

uncontaminated air heaters 
are absolutely safe! 

Contractors all over the coun- 
try are investing in Herman 
Nelson Portable Heaters. 
Many find that these units 
pay for themselves during the 
first winter. Investigate how 
you can beat winter weather 
On your job. Mail the coupon HERMAN NELSON ECONOMY MODEL 
below for full information. Priced lower for the smaller 

jobs, Capacity 125,000- 
190,000 BTU/hr. Oil fired, 

on electric powered. Costs only 
19¢ per hour to operate. Other 
models available—electric or 

HERMAN MELSON eee a50.000 sru/m 

Herman Nelson Division, Dept. 33 
American Air Filter Company, Inc., Moline, Illinois 

Gentlemen: Please send me complete information about Herman Nelson 
Portable Heaters and your free Cost Control Booklet. 

Name. 

Title 

Company. 

Address. 

City eS ee et ere 2 ae Staten ee 
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most any problem material. The blades are reinforced and 
semi-flexible to reduce danger of breakage. Not only does 
the abrasive edge produce a quick, clean cut, but the side 
of the blade can also be used as a grinding wheel. Accord- 
ing to the manufacturer, the blades may be used effec- 
tively on any electric saw, though he does recommend 
the adaptability of his own product. Manufacturer is 
Porter-Cable Machine Co. 

227 

Hydraulic device measures hoist loads 
—safely and accurately 

Hydra-Set, a load-weight actuated, cylinder-and-piston 
link between hoist and load, is a new and inexpensive 
hydraulic development which is now being used by the 
Army and Navy for accurate positioning and weighing of 
hoist loads. The velocity of descent is under positive con- 

trol at all times, and accuracy of movement within one 

thousandth of an inch requires no special skill. Hydra-Set 
placed precision control of lowering or positioning is in 
the hands of the man directing the operation. The result 
means increased safety to both personnel and equipment. 
The unit is manufactured in standard models with capac- 
ity up to 20 tons, and the 20-ton capacity model weighs 
only 100 lb. and can be handled, installed and operated by 

one man. It is available with or without easily visible dial 
gauge which automatically indicates the weight of each 
load. Manufactured by Mefco Sales and Service Corp. 

228 
Front dump shovel for difficult materials 
in underground areas 

This front dump shovel which will handle large rocks 
and materials which will not dump through a convyen- 
tional shovel bucket has been especially designed for 
underground work in mines where low overhead clear- 
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ances and maximum dumping heights are required. It is 
the full-revolving modified “Quick-Way” Model “L” 
powered by a diesel engine with exhaust scrubbers for 
underground work, and mounted on a diesel-powered 
M-52 Half Truck with exhaust scrubbers. The front 
dump, 3%-yd. shovel attachment is cable controlled 
throughout and equipped with positive automatic cable 
crowd utilizing rack and pinion on twin dipper sticks. 
The manufacturer can also furnish a similar attachment 
for mounting on any standard Model “L” unit for work 
in quarries and other places where overhead clearances 
are not involved. Manufactured by “Quick-Way” Truck 
Shovel Co. 

229 

Rotary scraper now on the market 
slices earthmoving costs 
The Miller Rotary Scraper is a machine with a revo- 

lutionary new design which eliminates drag and loading 
pressure by lifting the earth away from the cutting blade 
as it scrapes. This is accomplished by special steel vanes 
rolling forward, constantly clearing the blade of earth 
and depositing it in the hopper. The manufacturer claims 
that the advanced design can cut earth moving costs as 
much as one-half. The new scraper has double cutting 
action making it possible to cut harder ground, in many 
cases without the necessity of ripping. However, its de- 
sign makes it ideally suited for loading and spreading 
such light materials as sand, salt and gypsum. It is par- 
ticularly suited for the construction of dams, ponds and 
for road building. Another feature of the scraper is that 
it will dump its load while stopped, and in a single pile. 
This machine is available in five different sizes. Manufac- 
turer is The Miller Rotary Scraper. 

Stop Damaging Building Floors, Streets & Walks — 

SAW BEFORE BREAKING 

5 MODELS 

Gas or Electric 
POWER 

MODEL C-130 

“4 OUT OF 5” 
CONCRETE SAW USERS 

CHOOSE CLIPPER 

Save up to 50% in labor and ma- 
terial. Saw repair patches — saw 

ear é ; an gas, water, sewer and air line 
bait Dhomez tt. -THEN BREAK trenches in floors, streets, walks, 

Experience Proves runways and highways. Save, too, 
A Concrete Saw Must Have by. sawing contraction joints — 

; eliminate costly hand forming and 
These Clipper Features : spalling. 

@ CLIPPER “NO BIND” SUSPENSION... floating 
3-point suspension protects blade 

@ POSITIVE SCREW FEED... instant control for 
lowering or raising blade from cut 

e ADJUSTABLE DEPTH LOCK... permits pre- * 
setting of cutting depth—instantly adjusted 

@ STREAMLINED BEARING HOUSING. .. permits 
full depth sawing. Factory greased and sealed 

FREE TRIAL 
LIPPER MANUFACTURING CO. 

2825 N. WARWICK, KANSAS CITY 8, MO. 

<y ) GENUINE CLIPPER 
# x. DIAMOND BLADES 

... guaranteed to...‘‘Provide the 
fastest cut . at the lowest cost 

4... with the greatest ease! 
7 ‘Clipper alone can supply every 

necessary metal bond... in over 
NATION-WIDE 36 specifications. 

DIRECT 
FACTORY SERVICE @ 

@ CINCINNATI e ATLANTA 

e BOSTON e@ DETROIT 

@ WASHINGTON,D.C. e PITTSBURGH 
@ CHARLOTTE, N.C. « NEW YORM. 

@ PHILADELPHIA —» BIRMINGHAM, 
ALA. 

Send FREE Literature, Information and Prices 
on the NEW CLIPPER CONCRETE SAWS 19¢ 

CLEVELAND 
e ST. LOUIS e LOS ANGELES NAME 

e CHICAGO e INDIANAPOLIS 

© HOUSTON oe ST. PAUL COMPANY 

© AUSTIN, TEXAS — e MILWAUKEE 
e SAN FRANCISCO e DALLAS STREET 

IN CANADA — P.O. BOX 476, [Mena STATE 
WINDSOR, ONTARIO Seen Med Oe eee ee 

sacs mE 
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Want Facts? 
Write for free descriptive bulletins. 

CLAMSHELL e DRAGLINE 
CUSTOM-BUILT BUCKETS 

STONE AND WOOD GRABS 
| 
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WELLMAN Wiliam Type 
FAST BUCKET OPENING SPEEDS OPERATIONS 

®@ Double-hinge construction on Wellman’s 

multiple-rope bucket permits faster open- 

ing than a single hinge. This speeds 

up operations, also gives a bigger 

spread in the open bucket for the 

same headroom. 

Wellman’s welded-design buck- 

ets offer you better performance 

and longer service. In all types and 

sizes you'll do-better with Wellman! 

THE WELLMAN ENGINEERING COMPANY 
7000 Central Avenue e Cleveland 4, Ohio 

ARIZONA—Lee Redman Company, Phoenix, Ariz. 

CALIFORNIA—Coast Equipment Co., San Frangisco, Calif. 

OREGON—P. L. Crooks & Co., Inc. 

Portland, Oregon 

WASHINGTON—Construction Equipment Corp. 
Spokane, Wash. 

Clyde Equipment Company, Seattle, Wash. 
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All-bolted steel framing 
for economical construction 

A new all-bolted steel framing sys- 
tem for construction and maintenance 
work recently has been introduced. 
The line includes a wide range of con- 
crete inserts, pipe rollers and clamps, 
and other fittings suitable for such 
applications as tunnel framing and 
the hanging of fluorescent lighting 
fixtures. Easily installed and com- 
pletely adjustable, this Flexa framing 
system consists of a series of specially 
designed components for the eco- 
nomical construction of all kinds of 
frames, hangers and racks. There is 
also a series of cold rolled steel chan- 

nels, case-hardened serrated nuts and 
a number of fittings. According to the 
manufacturer, the unusual serrated 
nuts in this line eliminate the need of 
drilling or welding, and the concrete 
inserts provide a load-carrying capac- 
ity of 2,000 lb. per lin. ft. Moreover, 
the system’s components are said to 
be completely re-usable and adjust- 
able, and ideal for either permanent 
or temporary installations. Manufac- 
turer is Flexa Steel Products, Inc. 

231 

Dodge’s new trucks 
handle hauling needs 

Increased power, three entirely 
new engines, improved brakes and a 

ing, for cherry pickers, trucks, 

elevators, lifts, cranes and shovels. 

Blocks with roller bearings, with 

bronze bushings, with normal throats 

and broad throats to pass knots and 

splices. What do you need in blocks? 

There is a Skookum 

block to answer every 

construction need. 

2 Blocks for lifting, swing- 

See your Skookum dealer. 

He has it. 

self-shifting transmission for some 
light models are among the many 
special features and improvements in 
the new B-4 Series of Dodge “Job- 
Rated” trucks. According to the 
manufacturer, these trucks meet ap- 
proximately 98% of all hauling needs 
with seven engines ranging from 100 
gross hp. in the %-ton to 171 gross 
hp. in the 4-ton models; gross vehicle 
weights ranging from 4,250 to 40,000 

Ib., and gross combination weights 
ranging up to 60,000 lb. New driving 
ease is provided by Truck-o-matic 
transimMssion with gyrol fluid drive 
available for the %- and 34-ton mod- 
els. The manufacturer is the first to 
offer on conventional trucks such a 
transmission with four speeds for- 
ward, plus one reverse speed, and 
which requires no gear shifting in 
normal driving. Higher power output 
means higher speed, and further in- 
creases in trouble-free engine life are 
assured by numerous changes and im- 
provements. Improvements in pick- 
up bodies are features of these new 
trucks, Manufactured by Dodge Divi- 
sion, Chrysler Corp. 

232 

Plaster-mortar mixer 
for inside operation 

Morspeed model 3 M-PT, a new 
3- to 4-cu. ft. plaster-mortar mixer, 
answers the demand for inside, room- 
to-room mixer operation. The manu- 
facturer ‘states that this mixer was 

A) UTILITY BLOCKS...Handle lines from 2” 

to 34"... weigh from 17 Ibs. to 34 Ibs. Cast steel sides, 

manganese steel sheaves, Bronze bushed. 

(B} BROAD THROAT BLOCK... Exceptionally 

wide throat passes splices and knots. Designed for V2” 

line, Equipped with Timken Tapered Roller Bearings. 

Weight, 39 Ibs. 

@ TR-6 FULL SIDED BLOCK...An excep- 
tionally sturdy light-weight block with Timken Roller 

developed to provide a smaller ma- 
chine with the refinements of design 
found on large 6-cu. ft. models. A’ 
compact, low slung frame permits a 
lower, 37-in. charging height, high 
speed trailing and easy spotting. The 
4-cu. ft. drum capacity provides for 
increased bulk in the newer, light- 
weight plasters. Four adjustable mix- 
ing blades with end-to-end, hoe-type 
mixing action produce a more uni- 
form plaster. Neoprene seals protect 
the self-aligning shaft bearings 

Bearings. Designed for safety and fast, tough work. 

‘C= = — 
WE BUILD TO YOUR SPECIFICATIONS 

SKOOKUM CO., INC. 
PORTLAND 3, OREGON 8504 N. CRAWFORD « 
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against grit seepage, thus reducing 
maintenance. Bag splitter and hinged 
safety grill are standard equipment. 
A roller chain drive reduces vibration, 
contributing to quiet, trouble-free 
operation. This new Morspeed is 
available with either gas engine or 
electric power. Manufactured by Gil- 
son Brothers Co. 
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MallDrill model 127 has 
varied applications 

The portable power MallDrill 
model 127 is designed for both heavy- 
and light-duty operations. Its Uni- 
versal AC-DC motor, hardened 

heavy-pitched gears, self-lubricating 
bearings, geared chuck, built-in. trig- 
ger-type switch, contoured bar 
handles and a spindle speed of 500 
rpm. combine for efficient results, 
according to a recent company sur- 
vey. It is applicable for grinding and 
drilling. For polishing and sanding 
the same MallDrill Model 127PS is 
available with the same equipment 
except geared clutch, plus backing 
pad, bonnet and three assorted discs 
and adapter. Manufactured by Mall 
Tool Co. : 
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Ingersoll-Rand’s JR-38 
jackdrill t 
The JR-38 jackdrill, manufactured 

by Ingersoll-Rand Co., is an air-leg 
rock drill combination designed as a 
completely integrated unit and as 

such is the first of its kind offered to 
the rock drilling industry, according 
to the manufacturer. Its most radical 
innovation is a built-in air coupling 
between the drill and the feed leg, 
thus doing away with the third hose 
necessary in previous combinations. 
The control valve for feed leg pres- 
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~ HIGHEST 
OUTPUT 

per pound! 

The ONAN 
Electric Plant 

5,000 or 10,000 WATTS 

Designed to fit every application better... standby, portable, mobile 
and stationary. Whatever your need for electric power, the new Onan 
CW-5 and 10 give you top performance and value! 

Here for the first time are 5 and 10KW electric plants powered by 
revolutionary, new air-cooled gasoline engines, designed and built by 
Onan exclusively for electric plant use! 

Both engines are 1800 R.P.M.'The 13HP Onan engine which powers 
the CW-5 and the 20HP Onan engine used for the CW-10 weigh 
much less than general-purpose engines, and are amazingly compact. 
Built to deliver dependable, trouble-free service in heavy-duty use. 
Two-cylinder, alternate-firing design assures smooth, vibration-free 
power. New, quiet, highly-efficient vacuum air cooling drives out all 
heated air through one side duct. The same duct carries exhaust 
gases, simplifying installation. 

Impulse-coupled, high-tension magneto ignition for quick starting 
under all conditions. Both models in all standard voltages 60-cycle 
A.C., single or three phase. 

Sac Cul Fev in design and engineering 

@ Twin-cylinder, horizontally-opposed, air-cooled, alternate-firing engines @ 
Aluminum-alloy cylinder heads @ Extra-large, replaceable bearings @ Full- 
pressure lubrication, 6-quart oil capacity, oil filter @ Impulse-coupled, high-tension 
magneto ignition, radio suppressed @ Quiet, vacuum air-cooling of generator and 

engine @ Excellent accessibility; snap-off air housings @ High-performance 

generators @ Completely equipped with controls and instruments. 

AUTHORIZED DISTRIBUTORS: 

FREMONT ELECTRIC COMPANY ETS-HOKIN & GALVAN 
744 North 34th, Seattle, Washington 

BUDA ENGINE & EQUIPMENT CO. 
2580 N.W. Upshur, Portland, Oregon 

ELECTRIC PLANTS 
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551 Mission St., San Francisco, Calif. 
218 N. Avalon Blyd., Wilmington, Calif. 
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sure is built into the backhead of the 
drill where it is always convenient to 
the operator. Moreover, feed leg pres- 
sure can be shut off with the throttle 
valve which controls the operation of 
the drill, thus eliminating feed leg 
pressure adjustment every time the 
drill is moved. The backhead is de- 
signed so that flushing water is 
turned on when the throttle is opened. 
This drill can be used either as a 
drifter, stopehammer or jackhammer. 
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Flat-sided conduit for 
underground duct systems 

A flat-sided design is featured in 
this soapstone non-metallic conduit 

concrete-encased underground for 

power and communication circuits, 
especially for those which do not re- 
quire wide spacing between ways. 
According to the manufacturer, flat 
sides permit multi-way duct systems 

to be built. up quickly and accurately 
without the use of spacers required 
with round conduit. The new conduit 
has the same characteristics as the 
manufacturer’s round conduit which 
has been used for over 25 yr. when 
encased underground systems are 
specified. Manufactured by Soap- 
stone Duct Co. 
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Holt Equipment Co. introduces 
heavy-duty dozer 

Holt Equipment Co. has added a 
heavy-duty dozer to its equipment 
line; one which will handle tougher 
and bigger jobs than the company’s 
previous models. Improved design 

and use of Ductilite, a new alloy 
developed by International Nickel 
Corp., reduces weight at vital balance 
points while maintaining the strength 
of steel. Actual weight reduction in 

y ‘ 

the frame is nearly 1/5, resulting in | 
less strain on the tractor itself. Be- 
cause of its balanced, work-engi- 
neered construction, the Holt Heavy 
Duty will cut upkeep and operation 
costs and actually prolong the life of 
the tractor, according to the manu- 
facturer. The new model is controlled 
by an improved finger-tip control 
hydraulic system which may be used 
for other equipment when the dozer 
blade is disconnected. It is available 
in models to fit most popular crawler- 
type tractors. 
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Onan’s 5,000-watt, 180-cycle 
plant for work tools 
Model 5CK-185M, a portable 5,000- 

watt, 180-cycle, 3-phase gasoline en- 

gine-driven electric plant, designed 
to operate high-frequency electrical 
work tools, has been announced by 

ives you low cost 
e mix in place 

e seal coat jobs 

SOLD BY: 

EDWARD R. BACON COMPANY 
SHRIVER MACHINERY COMPANY. 
SMITH BOOTH USHER COMPANY. 
YUKON EQUIPMENT COMPANY. 
FEENAUGHTY MACHINERY COMPAN 

..-San Francisco 10, Calif. 
...Phoenix, Arizona 
-Los Angeles, Calif. 

.-Seattle, Washington 
...-Portland 3, Oregon, 

Seattle 4, Wash., Spokane 2, Wash., Boise, Idaho 
HALL-PERRY MACHINERY COMPANY 
LUND MACHINERY COMPANY. 
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Butte, Montana 
..Salt Lake City, Utah 

tay Bar 
the master of all 
obs, 
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D. W. Onan & Sons, Inc. The plant 
‘provides independent power for 180- 
cycle electric tools where no standard 
power is available for conversion, or 
power for lights or emergency opera- 
tions as well. It is powered by the 
lightweight Onan CK two-cylinder, 
‘4-cycle, air-cooled gasoline engine. 
Standard equipment includes a 
mounted 414-gal. fuel tank and a car- 
tying frame. The unit is manually 
started. It can also produce up to 
2,000 watts, 115-volt DC and remain- 
der of total output in 230-volt AC. 

; 238 
Here’s a floodlight that 
‘ignores the weather 

Here’s a self-contained floodlight 
projector which burns ordinary kero- 

»sene or #1 diesel fuel oil. No cables 
or other obstructions are necessary, 
nor are batteries or generators. This 

Tilley Floodlight Projector gives a 
light of 5,000 mean reflected candle 
power and is sufficient for about 40 
burning hr. Weather does not affect 
its operation, because it is completely 
wind and rain proof. A reliable source 
‘of light for emergency operations, 
this floodlight projector is available 
either with or without a 5- to 8-ft. 
telescopic tripod with revolving base. 
Weight, 22 lb.; overall height, 26 in. 
Priced, with tripod, at $85.00 f.o.b. 
‘Chicago. Manufactured by Tilley 
_Lamp Co. y 
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Double magnifier for 
duplex slide rules 

Good news for eyesore slide rule 
users is this new P.E.G. Duplex Mag- 
nifier which permits accurate read- 
ings on both sides of the rule simul- 
taneously. A special version made up 
for pocket-sized rules has a magnify- 
ing power of 3 times. Four other sizes 
of the instrument are available for 
the following slide rule widths: 
1-15/16 in., 15% in., 1-9/16 in., and 

134 in. These magnifiers have a mag- 
nifying power of 2% times, Although 
the magnifier consists of two lenses, 
bulkiness is eliminated because of its 
folding feature which permits it to be 
carried flat in a scratch-preventive 
chamois bag. Genuine precision- 
ground glass lenses are featured. 
Flatto Management Co. is the manu- 
facturer’s sole representative. 
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Three newest models of 
plaster and mortar mixers 

Three new models of plaster and 
mortar mixers (Series 100, 120 and 

160), recently have been introduced 
by Muller Machinery Co. All three 
incorporate the paddle shaft seal 
originated by the manufacturer, who 
claims that this seal gives positive 
bearing protection and also guaran- 
tees it for the entire life of the mixer. 
Series 100 is the 314-ft. model, replae- 
ing the company’s recently discon- 
tinued 3-ft. model. It is Muller’s 
smallest size mixer. Series 120 is the 
6-ft. model. The 6- to 8-ft. heavy duty 
model is Series 160, intended for 
large jobs where extra capacity is de- 
sirable. A larger model, the Standard 
9-ft. model with full 3-bag capacity 
is also available. Each of these mixers 

FEY 
#3 ® 
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Concrete reinforcing is another tying job where 
CAL-TIE steps-up work and brings down costs. | 
It’s a sound safety measure too, for CAL-TIE wire a4 
in a Universal Pacific Reel-Safe leaves no loose 
pieces underfoot. And the savings in wire will 
surprise you. 

Get complete information on CAL-TIE in the 
handy pack that hangs on the belt...it keeps 
CAL-TIE always in reach yet always out of the 
way. Write the office nearest you. 

THE CALIFORNIA WIRE CLOTH CORPORATION, OAKLAND 
THE COLORADO FUEL AND IRON CORPORATION, DENVER 
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is available with a selection of dif- 
ferent motors to supply the power. 
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Low-priced electric chain saw 
tackles the toughest wood 

Porter-Cable Machine Co. an- 
nounceés its new 18-lb. Model 110 elec- 
tric chain saw which can tackle the 
toughest wood cutting jobs. More- 

over, its low price makes it within the 
purse range of non-professional 
users. An exclusive feature of the 
Model 110 is the design of the log- 
gripping teeth which hold the saw 
against the work and enable the ma- 
chine to spike and feed itself com- 
pletely, thereby eliminating the need 
to jam or push the saw into the wood. 
The saw is powered by a standard 
Universal AC-DC_ 115-volt motor 
which develops 10 amps. A special 
230-volt motor is also available, as are 
two portable electric generators 

driven by gasoline motors to provide 
an independent source of power in 
remote locations. The hard-chromed 
rust-resistant teeth run at 1,400 ft. 
per min., assuring a clean smooth cut 
on all hard and soft woods. It may be 
used for felling, bucking, limbing, 
topping, flush cutting, notching, or 
undercutting. 
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Gledhill sprayer gives 
weeds a double-whammy 

An effective means of permanently 
destroying weeds and brush by chem- 
ical application is this roadside spray- 
er, introduced by Gledhill Road Ma- 
chinery Co. The low pressure system, 

20- to 30-Ilb. pressure, eliminates the 
danger of damage to adjacent crops 
.and gardens. This new sprayer does 
the job, and when growth is not ac- 
cessible to the spray boom, the hand 
boom with its 50-ft. hose can be used. 
Two sizes are available, of 135 and 
235 gal. each. 
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Model 770 hydraulic hoist 
fits wide range of trucks 

Model 770 hydraulic hoist, manu- 
factured by Galion Allsteel Body Co., 
has been redesigned to make it suit- 

able for installation in a wider range 
of motor trucks. According to the 
manufacturer, the 950-lb. new model 
with a load capacity of 10 to 13 tons, 
is ideal for most medium-duty opera- 
tions. Its dump angle is 50 deg., with 
a mounting height of 145 in. It is 
recommended for use on 8- to 12-ft. 
dump bodies. 

LOWER OPERATING COSTS 

INITIAL PRICE IS LOWER © ALL DRIVE SECTIONS ARE 

INTERCHANGEABLE @ AtL VIBRATOR HEADS ARE IN- 

TERCHANGEABLE e@ LENGTH OF DRIVE IS UNLIMITED 

e ENGINE OR MOTOR POWER UNITS ARE OF STAND- 

BARNES 

“33,000 for 1” PUMPS 

NOT ONLY “TAKE IT” 

BUT KEEP 

DISHING IT OUT 

ON THE TOUGH 

JOBS! 

The Barnes Line is complete—with capacities 

ranging from 4,000 to 90,000 G.P.H. 

Got a tough pumping job? Give it to 

Barnes Automatic Centrifugals. Then watch them “put 

VIBRATORS OFFER out” the work. Watch them pump 33,000 gallons of © 

water on each gallon of gas! Watch how they stand 

up without overhaul! Then you will see why Barnes Self 

Primers are first in the minds of construction men who 

want the best in pumps. 

Western Factory Office: Oakland, California, Wm. Stillwell, Mgr. 

ARD MANUFACTURE ¢ MINIMUM OF SPARE PARTS 

REQUIRED © BACKED BY 20 YEARS OF SUCCESSFUL USE 

‘For FREE circular, write — 

Elkhart 24 Whit ec MES ° Co. Indiana 
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Distributed by: Lee & Thatro Equipment Co., Los Angeles, Calif.; The Rix Com- 

pany, Inc., San Francisco, Calif.; Central Equipment Co., Berkeley, Calif.; The 

C. H. Jones Equipment Co., Salt Lake City, Utah; H. W. Moore Equipment Co., 

Denver, Colo.; R. L. Harrison Co., Inc., Albuquerque, New Mexico; Universal 

Equipment Company, Seattle, Wash.; P. L. Crooks Co., Portland, Oregon. 

BARNES MANUFACTURING CO., Oakland, Calif. * Mansfield, Ohio 
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NEWS of 
- DISTRIBUTORS AND 

FACTORY BRANCHES 

_ Hunter Mfg. Co. appointment 
Hunter Manufacturing Co. has ap- 

- pointed William C. Avery field engi- 
'mneer for 11 Western states. Avery, 
- formerly Hunter’s Midwest sales en- 
_ gineer with headquarters in Chicago, 
- now has headquarters in San Fran- 

- cisco, and will set up additional deal- 
_ ers and distributorships in the West, 
western Canada and Alaska. Hunter 
_ Manufacturing Co. manufactures the 
_ Hunter Cargo Cooler and a complete 
_ line of gasoline burning heaters for 
diesel and gasoline-powered trucks, 
_ trailers and construction equipment. 

‘Cat switches in Northwest 

_ Caterpillar Tractor Co. announces 
_ the appointment of William M. Pratt 
_ as district representative ‘with head- 
_ quarters at Walla Walla, Wash., re- 
placing R. E. Ehni who has been 
_ transferred to Seattle. Pratt will work 
with Braden Tractor & Equipment 
' Co., Walla Walla; Bunting Tractor 
Co., Boise; Empire Machinery. Co., 

- Pendleton, Ore.; Inland Machinery 
_Co., LaGrande, Ore., and Nez Perce 

- Tractor & Equipment Co., Lewiston, 
Idaho. Ehni will now work with Col- 

_ lins Machinery Co., Seattle; Finning 
* Tractor & Equipment Co., Vancou- 
ver, B. C.; Northern Commercial Co., 

- Seattle; Murphy-Campbell Co., Ta- 
coma, Wash., and Barnett Implement 
~ Co., Mount Vernon, Wash. Seattle’s 
former district representative, T. A. 

_ Hopkins, is now with Peterson Trac- 
tor & Equipment Co., San Leandro, 
 Calif., as industrial sales manager. 

Distributors for Warner & Swasey 
_ Co’s Gradall Earthmover 

Leonard Motor Co. of. Albuquerque 
has been appointed New Mexico dis- 

_ tributor for Warner & Swasey Co.’s 
_ Gradall Earthmover. Leonard Motor 
_ will sell and service the novel, labor- 
- saving truck-mounted machine which 
_ performs a variety of precision earth- 
_ moving and construction jobs. Rocky 
Mountain Machinery Co., Salt Lake 

City, will be the Earthmover’s dis- 
tributor for Utah and _ bordering 
' counties in Idaho and Wyoming. 

| White makes major changes 

_. Following the move to transfer 
Sterling manufacturing operations 

_ from Milwaukee to the White factory 
in Cleveland, White Motor Co. an- 
_nounces the consolidation of sales 
and service facilities of White and 
- Sterling White in the West. Sterling 
headquarters in Los Angeles have 
been moved to White’s branch at 400 

East Washington Blvd., where a 
modern, spacious service department 
is available. Likewise Sterling head- 
quarters in San Francisco and Port- 
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MAIN OFFICE of Western Construction Equipment Co. at 505 North 24th St., 
Billings, Mont. The distributorship now handles R. G. LeTourneau, Inc, products 
throughout Montana. President H. M. Doolen heads the company, assisted by D. 
W. Doolen, vice president, L. J. Klinger, sales and seryice manager and H. M. Doolen, 
Jr., parts manager. This well-known distributorship has another office in Missoula. 

land are transferred to White facili- 
ties. In San Francisco the new mil- 
lion-dollar White regional headquar- 
ters has just been completed at 5th 
and Brannan streets. Portland facili- 
ties will be increased with the addi- 
tion of a new building. Besides these 
three major changes, Sterling parts 
and service will be available at any 
White branch, distributor or dealer 
throughout the 11 Western states. 

Distributor for steel framing system 

Enterprise Commercial Co., 1268 
Folsom St., San Francisco, has been 
appointed distributor for Mult-A- 

Frame, a fully-locking, mechanically- 
assembled, multi-purpose steel fram- 
ing system, manufactured by Ains- 
worth Manufacturing Corp., Detroit. 
The versatile equipment is designed 
to build anything from simple shely- 
ing to complicated pipe-and-conduit 
support systems. 

Continental Air Filters, Inc., 
appointment 

Sanford Mechanical Equipment 
Co., Oakland, Calif., is the recently 
appointed sales representative of 
Continental Air Filters, Inc. E. C. 
(Sandy) Sanford is at the helm. 

. 

Men who read the 

classified columns 

do so with an eye 

to buying. 

+ 

TURN YOUR SURPLUS 

MACHINERY INTO CASH! 

x 

Use the 
Classified Columns of 

WESTERN CONSTRUCTION 
regularly. 

Let WESTERN CONSTRUCTION Help 

Sell Your Surplus Equipment! 

Have you any used or rebuilt equipment for sale or rent? 

WESTERN CONSTRUCTION offers you many potential 

outlets, at a good profit and little expense to you. 

Announcement of your surplus equipment in the classified 

columns of WESTERN CONSTRUCTION puts your ad in 

the greatest concentrated market West of the Rockies. 

WESTERN CONSTRUCTION 

Classified Adv. Dept. 
609 Mission Street 
San Francisco 5, California 

I'm interested. Here’s an ad according to 

rates at top of page 146. 

SGNVE Dice es oe rca Sale a oe Bee eg aed 

Set 1, 2, 3 Columns, (specify which) 
byes inches (1-10). 
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NEWS of 

MANUFACTURERS 

Miller Research Engineers 
opens new plant 

Miller Research Engineers an- 
nounces the completion of a new 
plant at 450 South 92nd St., Milwau- 
kee, Wis. The new facilities are not 
only larger but promote more efficient 
and improved operations for em- 
ployees in the office and on the as- 
sembly line. The firm manufactures 
Miller Tilt-Tops, farm machinery 
and construction equipment trailers. 

Caterpillar appointment 

Jack H. Gill is new assistant man- 
ager of the industrial division of the 
general sales department of Cater- 
pillar Tractor Co. Gill, a company 
employee since 1937, was most re- 
cently an engine sales consultant in 
the general sales department. 

U.S. Steel Co. now Corp. 

As of the first of the year, United 
States Steel Co. has announced that 
all business will be conducted in the 
name of United States Steel Corp. 
The move was made in order to sim- 
plify the large steel concern’s cor- 
porate structure. As a matter of law, 
the surviving corporation will suc- 
ceed to all of the properties and rights 

POWER 
HYDRAULICS 

for 

Snow Plows 

SPECIFY MONARCH 
CONTROLS 
for new or existing 

snow plow equipment 

e Clutch operated 
models 

e Thousands 
in use— 

e Fits all trucks 

e Fan belt or =. 
electrically driven 

® Write Hydraulic Division 

MONARCH ROAD MACH. CO. 
324 North Front Ave. 

GRAND RAPIDS 4, MICHIGAN 
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and assume all of the obligations of 
the company eliminated as a result of 
the merger. Accordingly, payments 
and other obligations called for under 
purchase agreements or subcontracts 

previously entered into will be ful- 
filled as required except that such 
action will be taken in the new name. 
Consolidated Western Steel is a gen- 
eral operating division of United 
States Steel Corp. 

Kaiser appointment 

J. M. Cosgrove, Kaiser Steel Corp.’s 
Northwest district sales manager at 
Seattle, has been appointed to the 
newly created position of manager, 
tin plate sales, at the company’s home 
office in Oakland, Calif. 

Olin promotion 

D. T. Marvel, sales manager of 
Olin Metals Division of Olin Indus- 
tries, Inc., since 1950, has been ap- 
pointed the company’s vice president 
for sales. In his new capacity Marvel 
will have responsibility for sales, ad- 
vertising and sales promotion, and 
marketing activities of the operating 
divisions administered by F. S. Elfred, 
executive vice president. Another 
company announcement is the ap- 

pointment of C. L. Whittemore, Jr., 
. as marketing manager. 

Blaw-Knox promotions 

John D. Jessen and H. P. Cerutti 
have been promoted at the steel form 
department of Blaw-Knox Co. Jessen 
is manager and chief engineer of the 
department, and Cerutti has  suc- 
ceeded Jessen in his former status as 
assistant chief engineer. 

Sales mgr. for hoist manufacturer 

Leo M. Brown, formerly assistant 
sales manager at St. Paul Hydraulic 
Hoist, is now sales manager. He is 
succeeding William F. Keeton, who 
resigned to start his own business. St. 
Paul Hydraulic Hoist manufactures 
truck dump bodies and hoists, Pax- 
All refuse loading bodies, Frate-Gate 
elevating end-gates and Truck Patrol 
underbody maintenance blades. 

Sales mgr. for Colorado Fuel & Iron 

R. E. Metzger, with the company 
since 1945, has been appointed man- 
ager of tubular sales for Colorado 

Fuel & Iron Corp. The announcement 
is a preliminary step to the operation 
of a new seamless tube mill at Pueblo, 
Colo., now scheduled to start produc- 
tion in early autumn, 1953. The mill 
is strategically located to serve princi- 
pal oil and gas producing centers of 
the nation. 

New president for Chicago 
Pneumatic Tool Co. 

Guy J. Coffey is the new president 
of Chicago Pneumatic Tool Co. Cof- 
fey, with the company since 1933, was 
elected vice president in charge of 
sales and a director in 1945. He suc- 
ceeds W.L. Lewis, who died last June. 
H. A. Jackson, chairman of the board, 
has been acting president since that 
date and will continue as chairman 
and chief executive officer. Other 
newly-elected officers are Thomas P. 
Harris and James F. Huvane, vice 
presidents, and Thoman F. Noonan, 
assistant comptroller. 

Timber Structures resignation 

W. J. Van Arnam, president of 
Timber Structures, Inc., recently re- 
signed. The presidential vacancy has 
not yet been filled, although Joseph L. 
Heinz, assistant secretary-treasurer, 

was elected to the board of directors 
“to fill the vacancy in that position. 

C.1.T. Corp. opens in Portland 

C.1.T. Corp., industrial finance or- 
ganization, has opened offices in Port- 
land, serving constructors in the 
Northwest. Carl H. Anderson has 
been named assistant vice president 
and is in charge of the new office. 

Changes at Trailmobile 

Fred Rahe, head of sales manage- 
ment division of Trailmobile, Inc., 
has been promoted to assistant man- 
ager of fleet sales with headquarters 
in New York City. Finis H. Haskins 
takes over Rahe’s former position. 

Agent for concrete and 
concrete products 

George C. Alden of Portland now 
handles specialties pertaining to con- 
crete and concrete products indus- 
tries. Alden’s former connection was 
with Transit Mixed Concrete Co., 
Pasadena, Calif. 

MARVEL 
1% H.P. to 5 H.P. 

The standard with contractors 

for many years. 

GV-1, GV-2, & GV-3 MODELS NOW 
EQUIPPED WITH AUTOMATIC 
CENTRIFUGAL CLUTCH AS STANDARD 

EQUIPMENT Write for full information 

M<2evet QUIPMENT 
215-217 MEAGLE STREET 
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BROOKLYN 22, N. Y. 
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Baby, it’s cold outside 
(without your union suit) 

Alaska is one place where people 
just don’t talk about “June in Janu- 
ary.” Winter’s realities are more con- 
sistent and long lasting up there. Ap- 
parently we get a little forgetful in 
this regard Stateside, and so do some 
of the construction men who read 
what we say, and what is said in other 
papers and magazines. The result for 
the last two years has been an early 
rush to the Alaska construction scene, 
and a lot of resulting disappointment 
when jobs didn’t turn up right away. 
Ben I. Perkins, Executive Secretary 
of the Alaska Council of Carpenters, 
has this to say on the subject: 

“At least 500 carpenters left An- 
chorage in the 1952 construction sea- 
son without obtaining work. This 
same situation will prevail in 1953 and 
will perhaps be worse because of the 
magazine, radio, television, and news- 
papers, advertising and glamorizing 
Alaska as a place for wage earners to 
make a quick fortune. 

“January 1, 1953, there weren’t 50 
carpenters working in the Anchorage 
area, where 1,700 carpenters make 
their homes. This condition has pre- 

Twenty-five years ago 

in Western Construction 

“Robert M. Morton, chief en- 
gineer of the Division of High- 
ways, Department of Public 
W orks, California, has resigned, 
and C. H. Purcell, for the past 
seven years district engineer at 
Portland for the U. S. Bureau 
of Public Roads, has been ap- 
pointed to this important posi- 
tion by Bert B. Meek, director 
of Public Works.” 

* * * 

W. A. Bechtel of San Fran- 
cisco was elected president of 
Associated General Contractors 
when that organization held its 
annual convention in January. 

* * * 

California’s highway commis- 
sion was noted to have “at least 
$25,000,000 annually to spend,” 
and Governor Young was 
quoted as having stated “I be- 
lieve the State Highway Divi- 
sion is now receiving as much 
money for highways as can be 
spent economically.” [The Cali- 
fornia highway budget for the 
coming fiscal year 1953-54 totals 
$169,970,000. ] 
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vailed since October 1952 and will 
continue through March in spite of 
what has been said by officials of 
the U. S. Army about construction 
continuing on through the winter 
months... 

“Your only true source of informa- 
tion on conditions in any area is your 
labor union, and in this instance the 
Employment Security Council of 
Alaska.” 

Moisture control 

on an acreage basis 

We often refer to our Western 
region as “the arid West.” By and 
large it is; and this characteristic has 
in turn shaped the character of con- 
struction. Our highways are built in 
long chunks that begin and end ’way 
out in the sticks; our agriculture has 
called for irrigation works that look 
like the famous canals of Mars; high 
dams stud our mountain gorges. 

But we hedge a little, too. We also 
note that the West is a region of ex- 
tremes. Elevation, yes. Topographic 
character, yes. And climate, too. We 
may be arid generally, but we include 
the Pacific Northwest, acknowledged 
to be the wettest portion of the whole 
country, 

Now we see that the U. S. Weather 
Bureau is trying on a limited scale to 
make the wet spot wetter. “Rainmak- 
ing” experiments are being under- 
taken this winter and spring in south- 
western Washington, and will be con- 
tinued next fall. 

Always before, the idea has been to 
increase rainfall in dry areas where it 
is most needed. The weather bureau 
isn’t yet convinced about the positive 
effect of rainmaking, though; and 
they point to the fact that no one can 
bring water from a cloudless sky. The 
seeding is always carried out on 
clouds of a type containing moisture 
that might fall naturally. 

Therefore, the weather bureau is 
conducting its experiments in coun- 
try where there are more “rainable” 
clouds to work with. They’ll correlate 
records of natural rainfall in two 
areas for the past several years; and 
then they'll use one of these areas as 
an untreated, or “control,” area while 
they seed the other. Comparison, of 
rainfall records then may be expected 
to show up the feasibility of rainmak- 
ing. 

Construction contractors, especially 
those running projects in southwest- 
ern Washington, may wonder if this 
weather bureau activity can be ex- 
pected to drown out their work. And, 
if so, to what extent? Can they claim 
legitimate delays? Most important, 

can they get paid for possible lost 
progress? 

You'll be able to answer a lot of 
these questions after reading an art- 
icle in Western Construction next 
month. Recalling Guy F. Atkinson’s 
concern a year ago over the effects of 
rainmaking in Santa Clara County, 
California, on his Navy work at Mof- 
fett Field (January 1952, p. 104), we 
looked up an expert on the subject. 
The result is “Rainmaking—It wor- 
ries contractors,” by Ray K. Linsley, 
Jr., former chief of the hydrology sec- 
tion of the weather bureau in Wash- 
ington, D. C., now assistant professor 
of hydraulic engineering at Stanford. 

This article by Linsley gives the 
background and some of the theory 
of rainmaking, which should be called 
“artificial nucleation.” From it you 
can pretty much draw your own con- 
clusions about the efficacy of rain- 
making operations; but Linsley has 
some definite suggestions, too. 

17 copies, please 

A great amount of an editor’s work 
involves paper. Engineers and con- 
tractors get their share of paperwork, 
too. But there are times we feel we 
have the advantage. 

This thought was reinforced re- 
cently when the mail brought in a 
full set of contract documents from 
the USBR. The Bureau wanted to 
buy a new truck crane for its Boulder 
City, Nevada, operations. 

The 24 separate sheets of paper in- 
volved are not in the least augmented 
by inclusion in the contract of the 
trade-in of a used truck crane. The 
length and breadth of the paperwork 
generally relates only to the new 
crane sought. Two sheets constitute 
the Invitation, Bid, and Award, with 
special provisions included on three 
continuation sheets. Ten further 
pages list in detail the specifications 
for the crane. Five sheets more form 
a questionnaire whereon a bidder may 
note the specifications of his unit for 
comparison with the government 
specifications. An additional page 
quotes the standard paragraph con- 
cerning renegotiation of contracts. 
Another page (two sides) sets forth 
supplemental conditions and terms 
relating to delivery, discounts, etc. 
Finally, a two-sheet, four-page stand- 
ard form contains the general pro- 
visions. 

All of this, just to obtain one con- 
vertible, full-revolving type truck 
mounted crane (including fully equip- 
ped tool chest) when the specs them- 
selves state that “the equipment and 
component parts shall be essentially 
the standard products of the manu- 
facturet. 2) .0¥9 
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